
D
e
e
p

C
h
a
n
d
ra

M
o
n
ito

rin
g

O
b
se

rv
a
tio

n
s

o
f
N

G
C

3
3
7
9
:

C
a
ta

lo
g

o
f

S
o
u
rce

P
ro

p
e
rtie

s

N
.
J
.
B

rassin
gton

,
G

.
F
ab

b
ian

o,
D

.-W
.
K

im
,
A

.
Z
ezas

H
a
rva

rd
-S

m
ith

so
n
ia

n
C

en
ter

fo
r

A
stro

p
h
ysics,

6
0

G
a
rd

en
S
treet,

C
a
m

brid
ge,

M
A

0
2
1
3
8

n
b
r
a
s
s
i
n
g
t
o
n
@
h
e
a
d
.
c
f
a
.
h
a
r
v
a
r
d
.
e
d
u

S
.
Z
ep

f,
A

.
K

u
n
d
u

D
epa

rtm
en

t
o
f
P
h
ysics

a
n
d

A
stro

n
o
m

y,
M

ich
iga

n
S
ta

te
U

n
iversity,

E
a
st

L
a
n
sin

g,
M

I

4
8
8
2
4
-2

3
2
0

L
.
A

n
gelin

i

L
a
bo

ra
to

ry
fo

r
X

-R
a
y

A
stro

p
h
ysics,

N
A

S
A

G
od

d
a
rd

S
pa

ce
F
ligh

t
C

en
ter,

G
reen

belt,
M

D

2
0
7
7
1

R
.
L
.
D

av
ies

S
u
b-D

epa
rtm

en
t
o
f
A

stro
p
h
ysics,

U
n
iversity

o
f
O

xfo
rd

,
O

xfo
rd

O
X

1
3
R

H
,
U

K

J
.
G

allagh
er

D
epa

rtm
en

t
o
f
A

stro
n
o
m

y,
U

n
iversity

o
f
W

isco
n
sin

,
M

a
d
iso

n
,
W

I
5
3
7
0
6
-1

5
8
2

V
.
K

alogera,
T

.
F
ragos

D
epa

rtm
en

t
o
f
P
h
ysics

a
n
d

A
stro

n
o
m

y,
N

o
rth

w
estern

U
n
iversity,

E
va

n
sto

n
,
IL

6
0
2
0
8

A
.
R

.
K

in
g

T
h
eo

retica
l
A

stro
p
h
ysics

G
ro

u
p
,
U

n
iversity

o
f
L
eicester,

L
eicester

L
E
1

7
R

H
,
U

K

S
.
P
ellegrin

i

D
ipa

rtim
en

to
d
i
A

stro
n
o
m

ia
,
U

n
iversita

d
i
B
o
logn

a
,
V

ia
R
a
n
za

n
i
1
,
4
0
1
2
7

B
o
logn

a
,
Ita

ly

G
.
T
rin

ch
ieri

IN
A

F
-O

sserva
to

rio
A

stro
n
o
m

ico
d
i
B
rera

,
V

ia
B
rera

2
8
,
2
0
1
2
1

M
ila

n
,
Ita

ly
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A
B

S
T

R
A

C
T

W
e

p
resen

t
th

e
p
rop

erties
of

th
e

d
iscrete

X
-ray

sou
rces

d
etected

in
ou

r
m

on
i-

torin
g

p
rogram

of
th

e
‘ty

p
ical’

ellip
tical

galax
y,

N
G

C
3379,

ob
served

w
ith

C
h
a
n
-

d
ra

A
C

IS
-S

in
fi
ve

sep
arate

p
oin

tin
gs,

resu
ltin

g
in

a
co-ad

d
ed

ex
p
osu

re
of

324-k
s.

F
rom

th
is

d
eep

ob
servation

,
132

sou
rces

h
ave

b
een

d
etected

w
ith

in
th

e
region

overlap
p
ed

b
y

all
ob

servation
s,

98
of

w
h
ich

lie
w

ith
in

th
e

D
2
5
ellip

se
of

th
e

galax
y.

T
h
ese

132
sou

rces
ran

ge
in

L
X

from
6×

10
3
5

erg
s −

1
(w

ith
3σ

u
p
p
er

lim
it≤

4×
10

3
6

erg
s −

1)
to

∼
2

×
10

3
9erg

s −
1,

in
clu

d
in

g
on

e
sou

rce
w

ith
L

X
>

1
×

10
3
9erg

s −
1,

w
h
ich

h
as

b
een

classifi
ed

as
a

U
L
X

.
F
rom

op
tical

d
ata,

10
X

-ray
sou

rces
h
ave

b
een

d
eterm

in
ed

to
b
e

coin
cid

en
t

w
ith

a
glob

u
lar

clu
ster,

th
ese

sou
rces

ten
d

to
h
ave

h
igh

X
-ray

lu
m

in
osity,

w
ith

th
ree

of
th

ese
sou

rces
ex

h
ib

itin
g

L
X
>

1×
10

3
8erg

s −
1.

F
rom

X
-ray

sou
rce

p
h
otom

etry,
it

h
as

b
een

d
eterm

in
ed

th
at

th
e

m
a
jority

of
th

e

132
sou

rces
th

at
h
ave

w
ell

con
strain

ed
colors,

h
ave

valu
es

th
at

are
con

sisten
t

w
ith

ty
p
ical

L
M

X
B

sp
ectra.

A
d
d
ition

ally
to

th
is,

a
su

b
-p

op
u
lation

of
10

sou
rces

h
as

b
een

fou
n
d

to
ex

h
ib

it
very

h
ard

sp
ectra

an
d

it
is

ex
p
ected

th
at

m
ost

of
th

ese

sou
rces

are
ab

sorb
ed

b
ack

grou
n
d

A
G

N
.
T

h
ere

are
64

sou
rces

in
th

is
p
op

u
lation

th
at

ex
h
ib

it
lon

g-term
variab

ility,
in

d
icatin

g
th

at
th

ey
are

accretin
g

com
p
act

ob
jects.

5
of

th
ese

sou
rces

h
ave

b
een

id
en

tifi
ed

as
tran

sien
t

can
d
id

ates,
w

ith
a

fu
rth

er
3

p
ossib

le
tran

sien
ts.

S
p
ectral

variation
s

h
ave

also
b
een

id
en

tifi
ed

in
th

e

m
a
jority

of
th

e
sou

rce
p
op

u
lation

,
w

h
ere

a
d
iverse

ran
ge

of
variab

ility
h
as

b
een

id
en

tifi
ed

,
in

d
icatin

g
th

at
th

ere
are

m
an

y
d
iff

eren
t

sou
rce

classes
lo

cated
w

ith
in

th
is

galax
y.

S
u
bject

h
ea

d
in

gs:
galax

ies:
in

d
iv

id
u
al

(N
G

C
3379)

—
X

-ray
s:

galax
ies

—
X

-ray
:

b
in

aries

1
.

In
tro

d
u
c
tio

n

L
ow

-m
ass

X
-ray

b
in

aries
(L

M
X

B
s)

are
th

e
on

ly
d
irect

fossil
ev

id
en

ce
of

th
e

form
ation

an
d

evolu
tion

of
b
in

ary
stars

in
th

e
old

stellar
p
op

u
lation

s
of

early
-ty

p
e

galax
ies.

F
irst

d
iscovered

in
th

e
M

ilk
y

W
ay

(see
G

iaccon
i
1974),

th
ese

b
in

aries
are

com
p
osed

of
a

com
p
act

accretor,
n
eu

tron
star

or
b
lack

h
ole,

an
d

a
late-ty

p
e

stellar
d
on

or.
T

h
e

origin
an

d
evolu

tion



–
3

–

of
G

alactic
L
M

X
B

s
h
as

b
een

th
e

su
b
ject

of
m

u
ch

d
iscu

ssion
,
cen

tered
on

tw
o

m
ain

evolu
tion

p
ath

s
(see

G
rin

d
lay

1984;
rev

iew
b
y

V
erb

u
n
t

&
V

an
d
en

H
eu

vel
1995):

th
e

evolu
tion

of

p
rim

ord
ial

b
in

ary
sy

stem
s

in
th

e
stellar

fi
eld

,
or

form
ation

an
d

evolu
tion

in
G

lob
u
lar

C
lu

ster

(G
C

).W
ith

th
e

ad
ven

t
of

C
h
a
n
d
ra

(W
eisskop

f
et

a
l.

2000),
m

an
y

L
M

X
B

p
op

u
lation

s
h
ave

b
een

d
iscovered

in
early

-ty
p
e

galax
ies

(see
rev

iew
F
ab

b
ian

o
2006),

an
d

th
e

sam
e

evolu
-

tion
ary

th
em

es
(fi

eld
or

G
C

form
ation

an
d

evolu
tion

)
h
ave

again
su

rfaced
,

su
p
p
orted

an
d

stim
u
lated

b
y

a
con

sid
erab

ly
larger

an
d

grow
in

g
b
o
d
y

of
d
ata.

T
h
ese

C
h
a
n
d
ra

ob
servation

s

h
ave

p
rov

id
ed

im
p
ortan

t
resu

lts
on

th
e

sp
atial

d
istrib

u
tion

s
an

d
X

-ray
lu

m
in

osity
fu

n
ction

s

of
L
M

X
B

p
op

u
lation

s
(e.g.,

K
im

&
F
ab

b
ian

o
2004;

G
ilfan

ov
2004),

on
th

eir
average

sp
ectra,

an
d

on
th

eir
asso

ciation
w

ith
G

C
s

(e.g.
A

n
gelin

i
et

a
l.

2001;
K

u
n
d
u

et
a
l.

2002;
W

h
ite

et
a
l.

2002;
S
ivakoff

et
a
l.

2006).
H

ow
ever,

m
ost

of
th

e
C

h
a
n
d
ra

ob
servation

s
of

L
M

X
B

sy
stem

s

so
far

con
sist

of
fairly

sh
allow

in
d
iv

id
u
al

sn
ap

sh
ots

for
each

ob
served

galax
y,

w
ith

lim
itin

g

lu
m

in
osity

(∼
0.3−

8.0
keV

)
of

a
few

10
3
7

erg
s −

1.
T

h
ese

d
ata

give
u
s

in
form

ation
on

th
e

h
igh

lu
m

in
osity

L
M

X
B

sou
rces,

b
u
t

d
o

n
ot

cover
th

e
ty

p
ical

lu
m

in
osity

ran
ge

of
th

e
w

ell
stu

d
ied

L
M

X
B

p
op

u
lation

s
of

th
e

G
alax

y
an

d
M

31,
w

h
ich

ex
ten

d
s

d
ow

n
a

d
ecad

e
tow

ard
s

d
im

m
er

lu
m

in
osities.

M
oreover,

ap
art

from
rare

ex
cep

tion
s,

th
ese

ob
servation

s
d
o

n
ot

h
ave

th
e

tim
e

sam
p
lin

g
th

at
w

ou
ld

p
erm

it
variab

ility
stu

d
ies

an
d

th
e

id
en

tifi
cation

of
X

-ray
tran

sien
ts.

A
lth

ou
gh

,
from

th
is

lim
ited

sam
p
le

of
m

u
lti-ep

o
ch

ob
servation

s
w

ith
h
igh

er
lim

itin
g

lu
m

i-

n
osities,

alread
y

a
variety

of
d
iff

eren
t

variab
ility

b
eh

av
iou

rs
of

L
M

X
B

s
h
ave

b
een

ob
served

(e.g.
Irw

in
2006;

S
ivakoff

et
a
l.

2007).
B

oth
m

u
lti-ep

o
ch

ob
servation

s
an

d
low

lu
m

in
osity

th
resh

old
s

are
im

p
ortan

t
asp

ects
of

th
e

ob
servation

al
ch

aracteristics
of

G
alactic

L
M

X
B

s
an

d

are
n
eed

ed
for

con
strain

in
g

th
e

evolu
tion

of
th

ese
p
op

u
lation

s
(e.g.,

P
iro

&
B

ild
sten

2002,

B
ild

sten
&

D
eloye

2004).
F
or

th
ese

reason
s

w
e

p
rop

osed
(an

d
w

ere
aw

ard
ed

)
a

very
large

p
rogram

of
m

on
itorin

g
ob

servation
s

of
n
earb

y
ellip

tical
galax

ies
w

ith
C

h
a
n
d
ra

A
C

IS
-S

3.

N
G

C
3379,

in
th

e
n
earb

y
p
o
or

grou
p

L
eo

(D
=

10.6
M

p
c

(T
on

ry
et

a
l.

2001))
w

as
ch

osen

for
th

is
stu

d
y

b
ecau

se
is

a
relatively

isolated
u
n
p
ertu

rb
ed

‘ty
p
ical’

ellip
tical

galax
y,

w
ith

an
old

stellar
p
op

u
lation

(age
of

9.3
G

y
r,

T
erlev

ich
&

F
orb

es
2002)

an
d

a
p
o
or

glob
u
lar

clu
ster

sy
stem

(S
G

C
=

1.3
±

0.7,
H

arris
1991;

w
h
ere

S
G

C
=

N
o.G

C×
10

(0
.4

(M
V

+
1
5
))).

T
h
ese

ch
aracteristics

m
ake

N
G

C
3379

id
eal

for
ex

p
lorin

g
th

e
evolu

tion
of

L
M

X
B

from
p
rim

ord
ial

fi
eld

b
in

aries.

O
b
servation

ally,
N

G
C

3379
is

an
id

eal
target

for
L
M

X
B

p
op

u
lation

stu
d
ies,

b
ecau

se
of

its
p
rox

im
ity,

resu
ltin

g
in

a
resolu

tion
of∼

30
p
c

w
ith

C
h
a
n
d
ra

,
an

d
th

e
lack

of
a

p
rom

i-

n
en

t
h
ot

gaseou
s

h
alo,

d
em

on
strated

b
y

a
p
rev

iou
s

sh
ort

C
h
a
n
d
ra

ob
servation

(D
av

id
et

a
l.

2005).
T

h
ese

ch
aracteristics

op
tim

ize
th

e
d
etection

of
fain

ter
L
M

X
B

s,
an

d
m

in
im

ize
sou

rce

con
fu

sion
;

b
ecau

se
of

its
an

gu
lar

d
iam

eter
(D

2
5

=
4.6

arcm
in

,
R

C
3),

N
G

C
3379

is
en

tirely
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con
tain

ed
in

th
e

A
C

IS
-S

3
C

C
D

ch
ip

,
an

d
is

n
ot

aff
ected

b
y

th
e

d
egrad

ation
of

th
e

C
h
a
n
d
ra

P
S
F

at
large

rad
ii.

H
ere

w
e

p
u
b
lish

th
e

catalog
of

L
M

X
B

s
w

ith
th

eir
p
rop

erties
resu

ltin
g

from
th

e
en

tire

ob
servation

al
cam

p
aign

of
N

G
C

3379
(fou

r
ob

servation
s

b
etw

een
J
an

u
ary

2006
an

d
J
an

u
ary

2007,
for

a
total

of∼
300

k
s),

w
h
ich

h
as

b
een

recen
tly

com
p
leted

,
an

d
in

clu
d
in

g
th

e
fi
rst

30
k
s

ob
servation

taken
in

2001,
from

th
e

C
h
a
n
d
ra

arch
ive.

In
th

e
com

p
an

ion
p
ap

er
(F

ab
b
ian

o

et
a
l.

2007)
w

e
su

m
m

arize
ou

r
resu

lts
relative

to
G

C
-L

M
X

B
asso

ciation
s

an
d

d
iscu

ss
th

eir

im
p
lication

s
for

ou
r

u
n
d
erstan

d
in

g
of

L
M

X
B

form
ation

.

In
ad

d
ition

to
th

ese
tw

o
p
ap

ers,
fu

rth
er

h
igh

ligh
ts

from
th

e
X

-ray
b
in

ary
p
op

u
lation

of

N
G

C
3379

w
ill

b
e

p
resen

ted
in

B
rassin

gton
et

a
l.

(2008,
in

p
rep

),
w

h
ere

th
e

p
rop

erties
of

th
e

tran
sien

t
p
op

u
lation

of
N

G
C

3379
w

ill
b
e

p
resen

ted
.

F
orth

com
in

g
p
ap

ers
w

ill
also

p
resen

t:

th
e

p
rop

erties
of

th
e

U
L
X

,
th

e
X

-ray
lu

m
in

osity
fu

n
ction

an
d

th
e

d
iff

u
se

em
ission

of
th

e

galax
y,

as
w

ell
as

th
e

p
rop

erties
of

th
e

n
u
clear

sou
rce

an
d

th
e

in
ten

sity
an

d
sp

ectral
vari-

ab
ility

of
th

e
lu

m
in

ou
s

X
-ray

b
in

ary
p
op

u
lation

.
P

relim
in

ary
resu

lts
from

th
e

fi
rst

C
h
a
n
d
ra

ob
servation

s
of

ou
r

p
rogram

w
ere

rep
orted

in
K

im
et

a
l.

(2006)
an

d
F
ab

b
ian

o
et

a
l.

(2006).

T
h
is

p
ap

er
is

organ
ized

as
follow

s:§2.
d
etails

th
e

ob
servation

al
p
rogram

an
d

d
escrib

es

th
e

d
ata

an
aly

sis
m

eth
o
d
s

an
d

resu
lts,

in
clu

d
in

g
p
ip

elin
e

p
ro

cessin
g

of
th

e
d
ata,

sou
rce

d
etection

,
astrom

etry
an

d
m

atch
in

g
of

sou
rces

from
th

e
d
iff

eren
t

ob
servation

s,
X

-ray
p
h
o-

tom
etry

an
d

overall
p
op

u
lation

resu
lts,

variab
ility

an
aly

sis
an

d
op

tical
cou

n
terp

art
m

atch
in

g

(G
C

an
d

b
ack

grou
n
d

ob
jects);§3.

is
th

e
sou

rce
catalog,

in
clu

d
in

g
th

e
resu

lts
from

th
e

in
-

d
iv

id
u
al

ob
servation

s
an

d
th

e
co-ad

d
ed

d
ata;§4

p
resen

ts
th

e
d
iscu

ssion
of

th
e

p
rop

erties
of

th
e

sou
rces

catalog;§5
su

m
m

arizes
th

e
con

clu
sion

s
of

th
is

w
ork

.

2
.

O
b
se

rv
a
tio

n
s

a
n
d

D
a
ta

A
n
a
ly

sis

T
h
e

fi
ve

sep
arate

C
h
a
n
d
ra

ob
servation

s
of

N
G

C
3379

h
ave

b
een

carried
ou

t
over

a
six

year
b
aselin

e,
w

ith
th

e
fi
rst

of
th

ese,
a

30
k
s

p
oin

tin
g,

b
ein

g
p
erform

ed
in

F
eb

ru
ary

2001.

T
h
is

ob
servation

h
as

b
een

follow
ed

b
y

fou
r
d
eep

er
p
oin

tin
gs,

all
carried

ou
t

b
etw

een
J
an

u
ary

2006
an

d
J
an

u
ary

2007,
resu

ltin
g

in
a

total
ex

p
osu

re
tim

e
of

337-k
s.

T
h
e

in
itial

d
ata

p
ro

cessin
g

to
correct

for
th

e
m

otion
of

th
e

sp
acecraft

an
d

ap
p
ly

in
stru

-

m
en

t
calib

ration
w

as
carried

ou
t

w
ith

th
e

S
tan

d
ard

D
ata

P
ro

cessin
g

(S
D

P
)

at
th

e
C

h
a
n
d
ra

X
-ray

C
en

ter
(C

X
C

).
T

h
e

d
ata

p
ro

d
u
cts

w
ere

th
en

an
aly

sed
u
sin

g
th

e
C

X
C

C
IA

O
softw

are

su
ite

(v
3.4)

1
an

d
H

E
A

S
O

F
T

(v
5.3.1).

T
h
e

d
ata

w
ere

rep
ro

cessed
,

screen
ed

for
b
ad

p
ix

els,

1http://asc.harvard.edu/ciao
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an
d

tim
e

fi
ltered

to
rem

ove
p
erio

d
s

of
h
igh

b
ack

grou
n
d
.

F
ollow

in
g

th
e

m
eth

o
d
s

of
K

im
et

a
l.

(2004a),
tim

e
fi
lterin

g
w

as
d
on

e
b
y

m
ak

in
g

a
b
ack

grou
n
d

ligh
t

cu
rve

an
d

th
en

ex
clu

d
in

g

th
ose

tim
e

in
tervals

b
eyon

d
a

3σ
fl
u
ctu

ation
ab

ove
th

e
m

ean
b
ack

grou
n
d

cou
n
t

rate,
w

h
ere

th
e

m
ean

rate
w

as
d
eterm

in
ed

iteratively
after

ex
clu

d
in

g
th

e
h
igh

b
ack

grou
n
d

in
tervals.

T
h
is

resu
lted

in
a

total
corrected

ex
p
osu

re
tim

e
of

324-k
s,

th
e

log
of

th
ese

ex
p
osu

res
is

p
resen

ted

in
T
ab

le
1.

F
rom

th
e

fi
ve

in
d
iv

id
u
al

d
ata

sets,
a

com
b
in

ed
ob

servation
h
as

b
een

p
ro

d
u
ced

.
T

h
is

h
as

b
een

created
b
y

u
sin

g
th

e
m

erge
a
ll

scrip
t
2,

w
h
ere

th
e

rep
ro

cessed
level

2
even

t
fi
les

from
each

ob
servation

w
ere

rep
ro

jected
to

a
given

R
A

an
d

D
ec,

an
d

th
en

com
b
in

ed
,

an
d

a
com

b
in

ed
ex

p
osu

re
m

ap
w

as
also

created
.

T
h
e

m
eth

o
d
s

th
at

w
ere

ap
p
lied

to
correct

for

th
e

astrom
etry

of
th

e
in

d
iv

id
u
al

ob
servation

s,
u
sed

to
create

th
e

co-ad
d
ed

ob
servation

,
are

d
iscu

ssed
in

§2.2.

F
rom

th
is

com
b
in

ed
d
ataset,

a
0.3−

8.0
keV

(from
h
ere

on
referred

to
as

‘fu
ll

b
an

d
’)

C
h
a
n
d
ra

im
age

w
as

created
an

d
ad

ap
tively

sm
o
oth

ed
u
sin

g
th

e
C

IA
O

task
csm

oo
th

.
T

h
is

u
ses

a
sm

o
oth

in
g

kern
el

to
p
reserve

an
ap

p
rox

im
ately

con
stan

t
sign

al
to

n
oise

ratio
across

th
e

im
age,

w
h
ich

w
as

con
strain

ed
to

b
e

b
etw

een
2.6σ

an
d

4σ
.

In
F
igu

re
1,

b
oth

th
e

op
tical

im
age,

w
ith

th
e

fu
ll

b
an

d
X

-ray
con

tou
rs

overlaid
(top

),
an

d
th

e
‘tru

e
color’

im
age

of
th

e

galax
y

sy
stem

(b
ottom

)
are

sh
ow

n
.

T
h
e

‘tru
e

color’
im

age
w

as
created

b
y

com
b
in

in
g

th
ree

sep
arate

sm
o
oth

ed
,

an
d

ex
p
osu

re
corrected

,
im

ages
in

th
ree

en
ergy

b
an

d
s;

0.3−
0.9

keV
,

0.9−
2.5

keV
an

d
2.5−

8.0
keV

,
u
sin

g
th

e
sam

e
sm

o
oth

in
g

scale
for

each
im

age.
T

h
ese

en
ergy

b
an

d
s

corresp
on

d
to

red
,
green

an
d

b
lu

e
resp

ectively.

2
.1

.
S
o
u
rce

D
e
te

ctio
n

a
n
d

C
o
u
n
t

E
x
tra

ctio
n

R
e
g
io

n
s

D
iscrete

X
-ray

sou
rces

w
ere

search
ed

for
over

each
ob

servation
(th

e
fi
ve

sin
gle

ob
serva-

tion
s

an
d

th
e

com
b
in

ed
ob

servation
)

u
sin

g
th

e
C

IA
O

to
ol

w
a
vd

etect,
w

h
ere

th
e

fu
ll

b
an

d
,

w
ith

a
sign

ifi
can

ce
th

resh
old

p
aram

eter
of

1×
10

−
6,

corresp
on

d
in

g
to

rou
gh

ly
on

e
sp

u
riou

s

sou
rce

over
on

e
C

C
D

,
w

as
search

ed
over.

T
h
is

C
IA

O
to

ol
search

es
for

lo
calized

en
h
an

ce-

m
en

ts
of

th
e

X
-ray

em
ission

,
an

d
d
o
es

n
ot

set
an

y
ap

riori
th

resh
old

s
on

th
e

S
N

R
of

each

sou
rce

(in
con

trast
to

slid
in

g
cell

algorith
m

s:
F
reem

an
et

a
l.

(2002)).
In

K
im

et
a
l.

(2004a)

sim
u
lation

s
w

ere
carried

ou
t

to
in

vestigate
th

e
n
u
m

b
er

of
false

d
etection

s
com

p
ared

to
th

e

ex
p
ected

∼
1

false
sou

rce
p
er

im
age

p
rov

id
ed

b
y

th
e

th
resh

old
sign

ifi
can

ce
of

1×
10

−
6.

T
h
ese

sim
u
lation

s
an

d
resu

lts
are

d
etailed

in
§4.4.1

of
th

e
p
ap

er,
w

h
ere

th
ey

fi
n
d

th
at

th
e

p
er-

form
an

ce
of

w
a
vd

etect
is

as
ex

p
ected

,
resu

ltin
g

in
∼

1
sp

u
riou

s
sou

rce
p
er

im
ages.

T
h
ese

2http://asc.harvard.edu/ciao/ahelp/m
erge

all.htm
l
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sim
u
lation

s
cover

th
e

valu
es

of
b
ack

grou
n
d

(∼
0.2

cou
n
ts/p

ix
el)

of
ou

r
co-ad

d
ed

ob
servation

.

F
u
rth

er
to

th
is,

th
ese

sim
u
lation

s
w

ere
com

p
ared

to
C

h
a
n
d
ra

ob
servation

s
w

ith
relative-

ly
lon

g
ex

p
osu

res
(∼

100
k
s),

w
h
ere

0.3
sp

u
riou

s
sou

rces
p
er

ex
p
osu

re
w

ere
d
etected

,
fu

lly

con
sisten

t
w

ith
th

e
sim

u
lation

resu
lts.

A
sim

ilar
ap

p
roach

w
as

also
u
sed

b
y

K
en

ter
et

a
l.

(2005).

F
ollow

in
g

th
e

resu
lts

of
th

ese
sim

u
lation

s
it

is
clear

th
at,

w
h
en

settin
g

a
d
etection

th
resh

old
of

1×
10

−
6

in
w
a
vd

etect,
on

ly
on

e
of

th
e

form
ally

id
en

tifi
ed

sou
rces

is
ex

p
ected

to

b
e

a
false

d
etection

p
er

im
age

an
d

so
th

is
p
rescrip

tion
h
as

b
een

follow
ed

h
ere.

W
e

reiterate

th
at

u
sin

g
th

is
m

eth
o
d

d
o
es

n
ot

set
an

y
ap

riori
th

resh
old

s
on

th
e

S
N

R
of

each
sou

rce,
it

is

th
erefore

p
ossib

le
to

in
clu

d
e

sou
rces

th
at

h
ave

a
h
igh

d
etection

sign
ifi

can
ce

b
u
t

at
th

e
sam

e

tim
e

a
low

fl
u
x

sign
ifi

can
ce,

or
S
N

R
,
th

erefore
resu

ltin
g

in
sou

rces
w

ith
p
o
orly

con
strain

ed

fl
u
x
.W

h
en

ru
n
n
in

g
w
a
vd

etect
a

ran
ge

of
1,

2,
4,

8,
16

an
d

32
p
ix

el
w

avelet
scales

w
ere

selected

(w
h
ere

p
ix

el
w

id
th

is
0.49

′′),
w

ith
all

oth
er

p
aram

eters
set

at
th

e
d
efau

lt
valu

es.
E

x
p
osu

re

m
ap

s
w

ere
created

for
th

e
S
3

ch
ip

from
each

ob
servation

,
at

1.5
keV

.
T

h
e

w
a
vd

etect
to

ol

w
as

u
sed

in
p
referen

ce
to

oth
er

sou
rce

d
etection

softw
are,

as
th

is
d
etection

p
ackage

can
b
e

u
sed

w
ith

in
th

e
low

cou
n
ts

regim
e,

as
it

d
o
es

n
ot

req
u
ire

a
m

in
im

u
m

n
u
m

b
er

of
b
ack

grou
n
d

cou
n
ts

p
er

p
ix

el
for

th
e

accu
rate

com
p
u
tation

of
sou

rce
d
etection

th
resh

old
s.

F
u
rth

er
to

th
is,

w
a
vd

etect
also

p
erform

s
b
etter

in
con

fu
sed

region
s,

w
h
ich

is
th

e
case

in
th

e
n
u
clear

region
of

ellip
tical

galax
ies

(F
reem

an
et

a
l.

2002).

O
n
ce

th
e

X
-ray

sou
rces

h
ad

b
een

d
etected

,
an

d
th

eir
p
osition

h
ad

b
een

d
eterm

in
ed

b
y

w
a
vd

etect,
cou

n
ts

w
ere

ex
tracted

from
a

circu
lar

region
,
cen

tered
on

th
e

w
a
vd

etect
p
osition

,

w
ith

b
ack

grou
n
d

cou
n
ts

d
eterm

in
ed

lo
cally,

in
an

an
n
u
lu

s
su

rrou
n
d
in

g
th

e
sou

rce,
follow

in
g

th
e

p
rescrip

tion
of

K
im

et
a
l.

(2004a).
T

h
e

ex
traction

rad
iu

s
for

each
sou

rce
w

as
ch

osen

to
b
e

th
e

95%
en

circled
en

ergy
rad

iu
s

at
1.5

keV
(w

h
ich

varies
as

a
fu

n
ction

of
th

e
off

-ax
is

an
gle

3),
w

ith
a

m
in

im
u
m

of
3
′′

n
ear

th
e

aim
p
oin

t.
S
im

ilarly,
b
ack

grou
n
d

cou
n
ts

for
each

sou
rce

w
ere

estim
ated

from
a

con
cen

tric
an

n
u
lu

s,
w

ith
in

n
er

an
d

ou
ter

rad
ii

of
tw

o
an

d
fi
ve

tim
es

th
e

sou
rce

rad
iu

s
resp

ectively.

W
h
en

n
earb

y
sou

rces
w

ere
fou

n
d

w
ith

in
th

e
b
ack

grou
n
d

region
,

th
ey

w
ere

ex
clu

d
ed

b
efore

m
easu

rin
g

th
e

b
ack

grou
n
d

cou
n
ts.

N
et

cou
n
t

rates
w

ere
th

en
calcu

lated
w

ith
th

e

eff
ective

ex
p
osu

re
(in

clu
d
in

g
v
ign

ettin
g)

for
b
oth

th
e

sou
rce

an
d

b
ack

grou
n
d

region
s.

E
rrors

on
cou

n
ts

w
ere

d
erived

follow
in

g
G

eh
rels

(1986).
F
or

cases
w

h
ere

sou
rces

h
ave

few
er

th
an

4
cou

n
ts,

th
e

G
eh

rels
ap

p
rox

im
ation

b
egin

s
to

d
iff

er
to

P
oisson

ian
errors.

H
ow

ever,
th

ese

error
valu

es
are

still
accu

rate
to

1%
,
an

d
,
if

an
y
th

in
g,

p
rov

id
e

a
m

ore
con

servative
estim

ate

3see
http://cxc.harvard.edu/cal/H

rm
a/psf/index.htm

l
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as
G

eh
rels

ap
p
rox

im
ation

d
o
es

n
ot

accou
n
t

for
th

e
sm

aller
error

valu
e

at
th

e
low

er
lim

it.

W
h
en

th
e

sou
rce

ex
traction

region
s

of
n
earb

y
region

s
w

ere
fou

n
d

to
overlap

,
to

avoid
an

overestim
ate

of
th

eir
sou

rce
cou

n
t

rates,
cou

n
ts

w
ere

calcu
lated

from
a

p
ie-sector,

ex
clu

d
in

g

th
e

n
earb

y
sou

rce
region

,
an

d
th

en
rescaled

,
b
ased

on
th

e
area

ratio
of

th
e

ch
osen

p
ie

to

th
e

fu
ll

circu
lar

region
.

O
n
ce

th
e

correction
factor

w
as

d
eterm

in
ed

,
it

w
as

ap
p
lied

to
correct

th
e

cou
n
ts

in
all

en
ergy

b
an

d
s.

F
or

a
sm

all
n
u
m

b
er

of
sou

rces
th

at
overlap

p
ed

w
ith

n
earb

y

sou
rces

in
a

m
ore

com
p
lex

w
ay

(e.g.
overlap

p
ed

w
ith

m
ore

th
an

2
sou

rces),
in

stead
of

correctin
g

th
e

ap
ertu

re
p
h
otom

etry,
th

e
sou

rce
cell

d
eterm

in
ed

b
y

w
a
vd

etect
w

as
u
sed

to

ex
tract

th
e

sou
rce

cou
n
ts.

F
rom

th
ese

sou
rce

cou
n
ts,

fl
u
x
es

an
d

lu
m

in
osities

w
ere

calcu
lated

in
th

e
0.3−

8.0
keV

b
an

d
,

w
ith

an
en

ergy
con

version
factor

(E
C

F
)

corresp
on

d
in

g
to

an
assu

m
ed

p
ow

er
law

sp
ectral

sh
ap

e,
w

ith
Γ

=
1.7

an
d

G
alactic

N
H

4
(see

F
igu

re
11

for
a

ju
stifi

cation
of

th
is

assu
m

p
tion

).
T

h
e

E
C

F
w

as
calcu

lated
w

ith
th

e
arf

(au
x
iliary

resp
on

se
fi
le)

an
d

th
e

rm
f
(re-

d
istrib

u
tion

m
atrix

fi
le)

gen
erated

for
each

sou
rce

in
each

ob
servation

.
F
or

each
sou

rce,
th

e

tem
p
oral

q
u
an

tu
m

effi
cien

cy
variation

5
w

as
accou

n
ted

for
b
y

calcu
latin

g
th

e
E

C
F

in
each

ob
-

servation
an

d
th

en
tak

in
g

an
ex

p
osu

re-w
eigh

ted
m

ean
E

C
F
.
T

h
e

E
C

F
over

th
e

0.3−
8.0

keV

b
an

d
varied

b
y
∼

14%
b
etw

een
2001

an
d

2006,
an

d
b
y

on
ly

∼
0.3%

b
etw

een
th

e
fou

r
ob

serva-

tion
s

taken
in

2006
6.

T
h
is

p
ro

ced
u
re

w
as

ap
p
lied

to
each

sin
gle

ob
servation

an
d

to
th

e
total

co-ad
d
ed

ex
p
osu

re.

In
th

e
in

stan
ces

w
h
ere

w
a
vd

etect
d
id

n
ot

form
ally

id
en

tify
a

sou
rce

in
a

sin
gle

ob
serva-

tion
,

sou
rce

cou
n
ts

h
ave

b
een

ex
tracted

from
a

circle
w

ith
a

95%
en

circled
en

ergy
rad

iu
s,

cen
tered

on
th

e
p
osition

from
th

e
co-ad

d
ed

ob
servation

(or
in

cases
w

h
ere

th
e

sou
rce

w
as

n
ot

form
ally

d
etected

in
th

e
co-ad

d
ed

ob
servation

,
th

e
sou

rce
p
osition

from
th

e
sin

gle
ob

servation

w
as

u
sed

).
T

h
e

d
efi

n
ition

of
b
ack

grou
n
d

region
s

an
d

th
e

treatm
en

t
of

overlap
p
in

g
sou

rces

are
ou

tlin
ed

ab
ove.

F
rom

th
ese

ex
tracted

sou
rce

cou
n
ts,

a
B

ayesian
ap

p
roach

,
d
evelop

ed
b
y

P
ark

et
a
l.

(2006),
h
as

b
een

u
sed

to
p
rov

id
e

68%
sou

rce
in

ten
sity

u
p
p
er

con
fi
d
en

ce
b
ou

n
d
s

on
th

e
fu

ll
b
an

d
cou

n
ts.

T
h
ese

valu
es

h
ave

th
en

b
een

u
sed

to
calcu

late
u
p
p
er

lim
its

on
th

e

fl
u
x

an
d

lu
m

in
osity

of
th

ese
sou

rces.

4N
H
=

2.78×
10

2
0cm

2
(from

C
O

L
D

E
N

:http://cxc.harvard.edu/toolkit/colden.jsp).

5See
http://cxc.harvard.edu/cal/A

cis/C
alprods/qeD

eg/
for

the
low

energy
Q

E
degradation.

6http://asc.harvard.edu/ciao/w
hy/acisqedeg.htm

l
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2
.2

.
A

stro
m

e
try

a
n
d

S
o
u
rce

C
o
rre

la
tio

n

P
rior

to
m

ergin
g

th
e

fi
ve

ex
p
osu

res
in

to
a

sin
gle

co-ad
d
ed

ob
servation

,
th

e
astrom

etry
of

th
e

in
d
iv

id
u
al

p
oin

tin
gs

w
ere

ch
ecked

,
to

correct
for

an
y

sy
stem

atic
sh

ifts
in

th
e

co
ord

in
ate

sy
stem

s
of

th
e

even
t

lists.
T

h
is

w
as

d
on

e
b
y

selectin
g

th
e

lon
gest

sin
gle

ob
servation

,
ob

s-

7073,
as

a
p
oin

t
of

referen
ce,

an
d

th
en

com
p
arin

g
th

e
p
osition

s
of

th
e

tw
en

ty
b
righ

test
p
oin

t

sou
rces,

d
etected

in
all

fi
ve

sep
arate

ob
servation

s,
to

th
e

sou
rce

p
osition

s
of

th
ese

20
sou

rces

in
each

of
th

e
in

d
iv

id
u
al

ob
servation

s.
F
rom

th
ese

com
p
arison

s
it

w
as

fou
n
d

th
at

th
e

fi
fth

ob
servation

,
ob

s-7076,
sh

ow
ed

a
sign

ifi
can

t
d
eclin

ation
off

set
of

0.44
′′,

com
p
ared

to
valu

es

less
th

an
0.2

′′
in

all
oth

er
ob

servation
s.

It
is

b
elieved

th
at

th
is

sy
stem

atic
off

set
is

a
resu

lt
of

a
ch

an
ge

in
th

erm
al

en
v
iron

m
en

t,
follow

in
g

th
e

p
ro

ced
u
re

to
co

ol
th

e
A

C
A

C
C

D
from

-15C

to
-19C

,
w

h
ich

to
ok

p
lace

b
etw

een
late

N
ov

-2006
an

d
early

J
an

-2007
7.

A
t

th
e

tim
e

of
d
ata

p
ro

cessin
g

th
ere

w
ere

n
o

calib
ration

fi
les

to
correct

for
th

is
off

set

an
d

th
erefore

off
sets

h
ad

to
b
e

d
efi

n
ed

an
d

corrected
for

in
d
iv

id
u
ally

8.
T

h
is

w
as

d
on

e
b
y

p
ro

d
u
cin

g
a

co-ad
d
ed

fi
le

of
th

e
fi
rst

fou
r

in
d
iv

id
u
al

ob
servation

s,
all

of
w

h
ich

sh
ow

off
set

valu
es

of≤
0.2

′′
in

b
oth

R
A

an
d

D
ec

from
th

e
sin

gle
referen

ce
ob

servation
.

W
ith

th
is

co-

ad
d
ed

ob
servation

,
th

e
C

IA
O

to
ol

rep
ro

ject
a
spect

w
as

u
sed

calcu
late

off
set

valu
es

for
th

e

fi
fth

ob
servation

,
an

d
from

th
ese,

p
ro

d
u
ce

a
n
ew

,
corrected

,
asp

ect
solu

tion
fi
le,

w
h
ich

w
as

u
sed

to
create

a
n
ew

level
2

even
t

fi
le.

T
h
is

n
ew

corrected
even

t
fi
le,

alon
gsid

e
th

e
fou

r

oth
er

in
d
iv

id
u
al

ob
servation

s,
w

as
th

en
com

b
in

ed
to

p
ro

d
u
ce

a
co-ad

d
ed

ob
servation

,
u
sin

g

th
e

m
erge

a
ll

scrip
t,

as
d
escrib

ed
in

§2.
F
rom

th
is

co-ad
d
ed

fi
le

th
e

astrom
etry

w
as

on
ce

again
ch

ecked
,

a
su

m
m

ary
of

th
ese

off
set

valu
es

is
given

in
T
ab

le
2,

w
h
ere

it
can

b
e

seen

th
at

all
fi
ve

of
th

e
in

d
iv

id
u
al

ob
servation

s
h
ave

off
sets

of≤
0.12

′′
in

b
oth

R
A

an
d

D
ec

w
h
en

com
p
ared

to
th

e
corrected

,
co-ad

d
ed

ob
servation

.

F
rom

th
e

co-ad
d
ed

ob
servation

on
ly,

164
sou

rces
w

ere
d
etected

b
y

w
a
vd

etect.
F
rom

th
is

list,
sou

rces
ex

tern
al

to
th

e
overlap

p
in

g
area

covered
b
y

th
e

S
3

ch
ip

in
all

fi
ve

in
d
iv

id
u
al

ob
servation

s
w

ere
ex

clu
d
ed

,
red

u
cin

g
th

is
total

n
u
m

b
er

to
125

p
oin

t
sou

rces.
U

sin
g

th
is

sou
rce

list
from

th
e

co-ad
d
ed

ob
servation

,
sou

rces
d
etected

in
th

e
in

d
iv

id
u
al

ob
servation

s

w
ere

m
atch

ed
w

ith
th

is
com

b
in

ed
ob

servation
sou

rce
list,

w
h
ere

sou
rce

correlation
s

w
ere

search
ed

for
u
p

to
a

sep
aration

of
3
′′.

In
th

e
cases

w
h
ere

m
u
ltip

le
m

atch
es

w
ere

d
etected

for
a

sou
rce,

th
e

closer
correlation

w
as

selected
.

F
rom

th
ese

m
atch

es,
a

h
istogram

of
sou

rce

sep
aration

s,
sh

ow
n

in
th

e
left

p
an

el
of

F
igu

re
2,

w
as

p
ro

d
u
ced

.
In

th
is

fi
gu

re
it

is
clear

th
at

th
e

p
eak

sep
aration

b
etw

een
sou

rces
lies

∼
0.2

′′,
w

ith
th

e
n
u
m

b
er

of
correlated

sou
rces

7http://cxc.harvard.edu/cal/A
SP

E
C

T
/celm

on/

8D
ata

betw
een

these
dates

have
now

been
reprocessed

to
correct

for
this

offset,
see:

http://cxc.harvard.edu/bulletin/bulletin
64.htm

l
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d
rop

p
in

g
at

∼
1.6

′′,
an

d
th

is
is

th
erefore

th
e

valu
e

w
e

set
for

m
ax

im
u
m

sep
aration

w
h
en

cross-correlatin
g

sou
rces.

O
n
ce

a
cu

t
of

1.6
′′

h
ad

b
een

ap
p
lied

to
th

e
cross-m

atch
ed

sou
rce

list,
th

e
rem

ain
in

g

u
n
m

atch
ed

sou
rces,

d
etected

in
th

e
sep

arate
p
oin

tin
gs

on
ly,

w
ere

in
vestigated

in
d
iv

id
u
ally,

resu
ltin

g
in

fu
rth

er
m

atch
es

b
ein

g
estab

lish
ed

.
T

h
ese

m
atch

es
corresp

on
d

to
sou

rces
w

ith

few
er

cou
n
ts,

an
d

h
en

ce
a

greater
p
osition

al
u
n
certain

ty,
lead

in
g

to
larger

valu
es

of
sep

ara-

tion
.

F
rom

th
e

list
of

sou
rces

d
etected

in
in

d
iv

id
u
al

ob
servation

s,
seven

of
th

ese
p
oin

t
sou

rces

w
ere

d
eterm

in
ed

to
b
e

w
ell

sep
arated

from
th

e
sou

rces
d
etected

in
th

e
co-ad

d
ed

ob
servation

,

an
d

w
ere

th
erefore

in
clu

d
ed

in
th

e
fi
n
al

list
of

d
etected

sou
rces,

in
creasin

g
th

e
total

n
u
m

b
er

of
d
etected

sou
rces

to
132.

T
h
ese

sou
rce

correlation
s

w
ere

th
en

fu
rth

er
in

vestigated
b
y

calcu
latin

g
th

e
ratio

of
th

e

sou
rce

sep
aration

an
d

th
e

com
b
in

ed
p
osition

u
n
certain

ty.
W

h
ere

th
e

p
osition

u
n
certain

ty
at

th
e

95%
con

fi
d
en

ce
level

h
as

b
een

d
efi

n
ed

b
y

K
im

et
a
l.

(2007a),
as:

logP
U

= {
0.1145×

O
A

A
−

0.4958×
logC

+
0.1932,

0.0000
<

logC
≤

2.1393

0.0968×
O

A
A
−

0.2064×
logC

−
0.4260,

2.1393
<

logC
≤

3.3000
(1)

w
h
ere

th
e

p
osition

u
n
certain

ty,
P

U
,

is
in

arcsecon
d
s,

an
d

th
e

off
ax

is
an

gle,
O

A
A

,
is

in

arcm
in

u
tes.

S
ou

rce
cou

n
ts,

C
,

are
as

ex
tracted

b
y

w
a
vd

etect.
U

sin
g

th
is

ratio
of

sou
rce

sep
aration

an
d

p
osition

u
n
certain

ty
allow

s
low

L
X

sou
rce

correlation
s

to
b
e

id
en

tifi
ed

.
O

ften

th
ese

sou
rces,

p
articu

larly
at

greater
off

ax
is

an
gles,

can
n
ot

b
e

m
atch

ed
b
y

sou
rce

sep
aration

cu
ts

alon
e,

d
u
e

to
th

e
in

creasin
g

P
S
F

sp
read

ou
t

an
d

asy
m

m
etry

at
larger

O
A

A
9.

T
h
erefore,

b
y

u
sin

g
th

is
sou

rce
sep

aration
-
P

U
ratio,

th
e

greater
p
osition

u
n
certain

ties
in

th
ese

w
eak

sou
rces

can
b
e

accou
n
ted

for,
resu

ltin
g

in
sm

aller
ratios,

an
d

th
ereb

y
id

en
tify

in
g

correlation
s

th
at

w
ou

ld
oth

erw
ise

b
e

m
issed

w
ith

sou
rce

sep
aration

cu
ts

alon
e.

In
th

e
righ

t
p
an

el
of

F
igu

re
2,

a
h
istogram

of
th

e
ratio

of
sep

aration
an

d
th

e
com

b
in

ed

p
osition

u
n
certain

ty
is

sh
ow

n
,
w

h
ere

sou
rces

w
ith

a
ratio

of
greater

th
an

1
w

ere
in

vestigated

in
d
iv

id
u
ally.

In
all

b
u
t

tw
o

in
stan

ces
it

w
as

fou
n
d

th
at

th
ese

h
igh

er
ratio

sou
rces

lie
in

th
e

cen
tral

region
of

th
e

galax
y,

w
h
ere

b
oth

sou
rce

con
fu

sion
is

likely
an

d
d
iff

u
se

gas
is

p
resen

t.

T
h
is

em
ission

resu
lts

in
h
igh

er
b
ack

grou
n
d

fl
u
ctu

ation
s,

w
h
ich

can
lead

to
th

e
P

U
of

th
ese

sou
rces

to
b
e

u
n
d
erestim

ated
,

th
erefore

resu
ltin

g
in

a
falsely

h
igh

ratio
valu

e.
F
or

th
e

tw
o

sou
rces

th
at

w
ere

d
etected

ou
tsid

e
th

e
cen

tral
region

,
b
oth

are
to

o
fain

t
(n

et
co

u
n
ts

<
∼

100

cou
n
ts)

to
allow

th
eir

rad
ial

p
rofi

les
to

b
e

com
p
ared

w
ith

corresp
on

d
in

g
m

o
d
el

P
S
F

p
rofi

les,

gen
erated

for
th

e
p
osition

of
each

sou
rce

u
sin

g
th

e
C

IA
O

to
ol

m
kp

sf,
an

d
h
ave

b
een

fl
agged

as
p
ossib

le
d
ou

b
le

sou
rces.

9See
§5

in
K

im
et

al.
(2004a)

for
a

full
discussion
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F
rom

th
is

com
p
lete

list,
ligh

t
cu

rves
w

ere
p
ro

d
u
ced

for
sou

rces
w

ith
n
et

co
u
n
ts<

20,

w
h
ich

w
ere

d
etected

in
sin

gle
ob

servation
s,

to
screen

for
th

e
p
ossib

ility
of

false
sou

rces
b
y

cosm
ic

ray
afterglow

s.
N

on
e

of
th

e
24

sou
rces

th
at

w
ere

ex
am

in
ed

ex
h
ib

ited
ligh

t
cu

rves

con
sisten

t
w

ith
cosm

ic
ray

afterglow
s,

as
is

ex
p
ected

from
th

e
S
3

ch
ip

(a
b
ack

-illu
m

in
ated

C
C

D
),

d
u
e

to
th

is
p
rob

lem
m

ostly
o
ccu

rrin
g

in
th

e
fron

t-illu
m

in
ated

ch
ip

s.
F
rom

th
is

screen
-

in
g,

th
e

total
n
u
m

b
er

of
d
etected

p
oin

t
sou

rces
rem

ain
s

at
132.

T
h
ese

sou
rces

are
p
resen

ted

in
F
igu

re
3,

w
h
ere

th
e

u
n
sm

o
oth

ed
fu

ll-b
an

d
im

age
from

th
e

co-ad
d
ed

d
ataset,

w
ith

region
s

overlaid
in

w
h
ite,

is
sh

ow
n
.

2
.3

.
H

a
rd

n
e
ss

R
a
tio

s
a
n
d

X
-ra

y
co

lo
rs

W
ith

in
N

G
C

3379,
th

e
ran

ge
of

n
et

cou
n
ts

for
th

e
p
oin

tlike
sou

rces
in

th
e

co-ad
d
ed

ob
servation

is
∼

2
−

7200
(w

ith
sign

al-to-n
oise

ratio
(S

N
R

)
valu

es
ran

gin
g

from
0.5

to

83.7),
corresp

on
d
in

g
to

0.3−
8.0

keV
lu

m
in

osities
of

6
×

10
3
5

erg
s −

1(3σ
u
p
p
er

lim
it≤

4×
10

3
6

erg
s −

1)−
2
×

10
3
9erg

s −
1,

w
h
en

u
sin

g
th

e
en

ergy
con

version
factor

d
escrib

ed
in

§2.1.
M

ost

of
th

ese
sou

rces
are

to
o

fain
t

for
d
etailed

sp
ectral

an
aly

sis,
th

erefore
th

eir
h
ard

n
ess

ratio
an

d

X
-ray

colors
w

ere
calcu

lated
in

ord
er

to
ch

aracterize
th

eir
sp

ectral
p
rop

erties.
T

h
e

X
-ray

h
ard

n
ess

ratio
is

d
efi

n
ed

as
H

R
=

(H
c−

S
c)/(H

c+
S
c),

w
h
ere

S
c

an
d

H
c

are
th

e
n
et

cou
n
ts

in
th

e
0.5−

2.0
keV

an
d

2.0−
8.0

keV
b
an

d
resp

ectively.
F
ollow

in
g

th
e

p
rescrip

tion
of

K
im

et

a
l.

(2004b
),

th
e

X
-ray

colors
are

d
efi

n
ed

as
C

21
=

log(S
1 /S

2 )
an

d
C

32
=

log(S
2 /H

),
w

h
ere

S
1 ,

S
2

an
d

H
are

th
e

n
et

cou
n
ts

resp
ectively

in
th

e
en

ergy
b
an

d
s

of
0.3−

0.9
keV

,
0.9−

2.5

keV
an

d
2.5−

8.0
keV

(en
ergy

b
an

d
s

an
d

d
efi

n
ition

s
are

su
m

m
arized

in
T
ab

le
3).

T
h
ese

cou
n
ts

w
ere

corrected
for

th
e

tem
p
oral

Q
E

variation
,
referrin

g
th

em
all

to
th

e
fi
rst,

recen
t

ob
serv

in
g

ep
o
ch

(J
an

.
2006,

T
ab

le
1),

an
d

for
th

e
eff

ect
of

th
e

G
alactic

ab
sorp

tion
,

u
sin

g

N
H
=

2.78×
10

2
0cm

2
(from

C
O

L
D

E
N

:
h
ttp

://cx
c.h

arvard
.ed

u
/to

olk
it/cold

en
.jsp

).

B
y

d
efi

n
ition

,
as

th
e

X
-ray

sp
ectra

b
ecom

e
h
ard

er,
th

e
H

R
in

creases
an

d
th

e
X

-ray

colors
d
ecrease.

F
or

fain
t

sou
rces

w
ith

a
sm

all
n
u
m

b
er

of
cou

n
ts,

th
e

form
al

calcu
lation

of
th

e
H

R
an

d
colors

often
resu

lts
in

u
n
reliab

le
errors,

b
ecau

se
of

n
egative

n
et

cou
n
ts

in

on
e

b
an

d
an

d
an

asy
m

m
etric

P
oisson

d
istrib

u
tion

.
T

h
erefore

a
B

ayesian
ap

p
roach

h
as

b
een

ap
p
lied

to
d
erive

th
e

u
n
certain

ties
asso

ciated
w

ith
th

e
H

R
an

d
colors.

T
h
is

m
o
d
el

w
as

d
evelop

ed
b
y

P
ark

et
a
l.

(2006)
an

d
calcu

lates
valu

es
u
sin

g
a

m
eth

o
d

b
ased

on
th

e
B

ayesian

estim
ation

of
th

e
‘real’

sou
rce

in
ten

sity,
w

h
ich

takes
in

to
accou

n
t

th
e

P
oisson

n
atu

re
of

th
e

p
rob

ab
ility

d
istrib

u
tion

of
th

e
sou

rce
an

d
b
ack

grou
n
d

cou
n
ts,

as
w

ell
as

th
e

eff
ective

area
at

th
e

p
osition

of
th

e
sou

rce
(van

D
y
k

et
a
l.

2001),
resu

ltin
g

in
H

R
an

d
color

valu
es

th
at

are

m
ore

accu
rate

th
an

th
e

classical
m

eth
o
d
,

esp
ecially

in
th

e
sm

all-n
u
m

b
er-of-cou

n
ts

regim
e

(less
th

an
10

cou
n
ts),

w
h
ere

th
e

P
oisson

d
istrib

u
tion

s
b
ecom

e
d
istin

ctly
asy

m
m

etric.
M

ore
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d
etails

of
th

is
tech

n
iq

u
e

an
d

th
e

sou
rce

an
d

b
ack

grou
n
d

cou
n
ts

u
sed

in
th

e
d
erivation

of
th

e

H
R

an
d

color
valu

es
an

d
th

e
1σ

con
fi
d
en

ce
b
ou

n
d
s

are
p
rov

id
ed

in
A

p
p
en

d
ix

A
.

2
.4

.
S
o
u
rce

V
a
ria

b
ility

D
u
e

to
th

e
m

on
itorin

g
ap

p
roach

th
at

h
as

b
een

u
sed

w
h
en

ob
serv

in
g

N
G

C
3379,

b
oth

lon
g-term

an
d

sh
ort-term

variation
s

h
ave

b
een

ab
le

to
b
e

search
ed

for
in

th
e

galax
y
’s

L
M

X
B

p
op

u
lation

.
L
on

g-term
variab

ility
w

as
d
efi

n
ed

b
y

th
e

ch
i-sq

u
ared

test,
w

h
ere

a
straigh

t
lin

e

m
o
d
el

w
as

fi
tted

to
th

e
lu

m
in

osities
d
erived

for
each

in
d
iv

id
u
al

ob
servation

,
w

ith
errors

b
ased

on
th

e
G

eh
rels

ap
p
rox

im
ation

(G
eh

rels
1986).

F
or

th
e

cases
w

h
ere

sou
rces

on
ly

h
ad

u
p
p
er

lim
it

valu
es

of
L

X
,
th

e
asso

ciated
error

w
as

d
efi

n
ed

to
b
e

th
e

stan
d
ard

d
ev

iation
of

th
e

u
p
p
er

lim
it

from
th

e
m

o
d
e

valu
e

attain
ed

from
th

e
B

ayesian
estim

ates
m

eth
o
d
,
resu

ltin
g

in

a
con

servatively
large

error,
d
u
e

to
th

e
n
atu

re
of

th
e

P
oisson

ian
statistics.

F
rom

th
ese

b
est

fi
t

m
o
d
els,

sou
rces

w
ere

d
eterm

in
ed

to
b
e

variab
le

if
χ

2ν >
1.2,

an
d

th
ose

w
ith

fi
ts

w
ith

χ
2ν <

1.2

w
ere

d
efi

n
ed

as
n
on

-variab
le

sou
rces.

F
or

sou
rces

th
at

w
ere

on
ly

d
etected

in
th

e
co-ad

d
ed

ob
servation

,
lon

g-term
variab

ility
w

as
n
ot

search
ed

for.
T

h
is

lon
g-term

b
eh

av
iou

r
w

ill
b
e

fu
rth

er
in

vestigated
in

a
forth

com
in

g
p
ap

er,
w

h
ere

fu
ll

P
oisson

ian
error

treatm
en

t
w

ill
b
e

ap
p
lied

to
sou

rces
w

ith
very

low
ob

served
cou

n
ts.

In
ad

d
ition

to
th

e
ch

i-sq
u
ared

test
variab

ility
criterion

,
tran

sien
t

can
d
id

ates
(T

C
),

sou
rces

th
at

eith
er

ap
p
ear

or
d
isap

p
ear,

or
are

on
ly

d
etected

for
a

lim
ited

am
ou

n
t

of
‘con

-

tigu
ou

s’
tim

e
d
u
rin

g
th

e
ob

servation
s,

w
ere

search
ed

for.
T

y
p
ically,

sou
rces

are
d
efi

n
ed

to
b
e

T
C

s
if

th
e

ratio
b
etw

een
th

e
‘on

-state’,
th

e
p
eak

L
X

lu
m

in
osity,

an
d

th
e

‘off
-state’,

th
e

low
er

L
X

lu
m

in
osity

or
n
on

-d
etection

u
p
p
er

lim
it,

is
greater

th
an

a
certain

valu
e

(u
su

ally
b
etw

een

5−
10;

e.g.
W

illiam
s
et

a
l.

(2008)).
H

ow
ever,

su
ch

a
criterion

can
overestim

ate
th

e
n
u
m

b
er

of

tran
sien

t
can

d
id

ates,
w

h
en

th
e

‘on
-state’

X
-ray

lu
m

in
osity

is
p
o
orly

con
strain

ed
.

T
o

ad
d
ress

th
is,

th
e

B
ayesian

m
o
d
el

d
evelop

ed
b
y

P
ark

et
a
l.

(2006)
w

as
u
sed

to
d
erive

th
e

u
n
certain

-

ties
asso

ciated
w

ith
th

e
ratio

b
etw

een
‘on

-state’
an

d
‘off

-state’.
In

th
is

m
o
d
el,

sou
rce

an
d

b
ack

grou
n
d

cou
n
ts

from
b
oth

th
e

p
eak

L
X

lu
m

in
osity

an
d

th
e

n
on

-d
etection

ob
servation

s

w
ere

u
sed

to
estim

ate
th

e
ratio,

w
h
ere

th
e

d
iff

eren
ces

in
b
oth

th
e

ex
p
osu

re
an

d
E

C
F

valu
es

w
ere

also
accou

n
ted

for.
F
rom

th
is

B
ayesian

ap
p
roach

a
valu

e
of

p
eak

L
X
/n

on
-d

etection

u
p
p
er

lim
it

w
as

calcu
lated

,
alon

g
w

ith
a

low
er

b
ou

n
d

valu
e

of
th

is
ratio.

T
h
is

low
er

b
ou

n
d

valu
e

w
as

th
en

u
sed

to
d
eterm

in
e

th
e

tran
sien

t
n
atu

re
of

th
e

sou
rce,

w
h
ere

a
ratio

of
greater

th
an

10
in

d
icated

a
T

C
an

d
sou

rces
w

ith
a

ratio
b
etw

een
5

an
d

10
w

ere
lab

eled
as

p
ossib

le

tran
sien

t
can

d
id

ates
(P

T
C

).
T

h
is

tran
sien

t
b
eh

av
ior

w
as

on
ly

search
ed

for
in

sou
rces

th
at

w
ere

on
ly

d
etected

for
a

lim
ited

am
ou

n
t

of
‘con

tigu
ou

s’
tim

e
d
u
rin

g
th

e
ob

servation
s

an
d

w
ere

d
eterm

in
ed

to
b
e

variab
le

u
sin

g
th

e
ch

i-sq
u
ared

test.



–
12

–

F
u
rth

er
to

th
ese

fou
r

lon
g-term

variab
ility

classifi
cation

s,
th

e
variation

of
th

e
sou

rce

lu
m

in
osity

b
etw

een
each

ob
servation

w
as

also
in

vestigated
,
b
y

com
p
arin

g
th

e
sign

ifi
can

ce
(in

σ
)

of
th

e
ch

an
ge

in
lu

m
in

osity
b
etw

een
ex

p
osu

res,
w

h
ere

th
e

sign
ifi

can
ce

h
as

b
een

estim
ated

b
y
:

sig
n

=
|L

X
1 −

L
X

2 |
√

(σ
21
+

σ
22 ) ,

(2)

w
h
ere

σ
n

is
th

e
error

valu
e

of
th

e
lu

m
in

osity
from

th
at

in
d
iv

id
u
al

ob
servation

,
b
ased

on
th

e

G
eh

rels
ap

p
rox

im
ation

,
or,

w
h
ere

u
p
p
er

lim
its

h
ave

b
een

u
sed

,
th

e
stan

d
ard

d
ev

iation
of

th
e

estim
ated

lu
m

in
osity.

S
h
ort-term

variation
s

in
each

sou
rce

w
ere

in
vestigated

w
h
en

n
et

cou
n
ts

>
20

in
a

sin
gle

ob
servation

.
In

th
ese

in
stan

ces,
th

e
variab

ility
w

as
id

en
tifi

ed
b
y

u
sin

g
th

e
K

olm
ogorov

-

S
m

irn
ov

test
(K

-S
test),

w
h
ere

sou
rces

w
ith

variab
ility

valu
es

>
90%

con
fi
d
en

ce
w

ere
lab

eled

as
p
ossib

le
variab

le
sou

rces
an

d
sou

rces
w

ith
valu

es
>

99%
con

fi
d
en

ce
w

ere
d
efi

n
ed

as
variab

le

sou
rces.

T
h
is

sh
ort-term

variab
ility

w
as

also
q
u
an

tifi
ed

b
y

u
sin

g
th

e
B

ayesian
b
lo

ck
s

m
eth

o
d

(B
B

)
(S

cargle
1998;

S
cargle

et
a
l.

2008,
in

p
rep

).
T

h
is

m
eth

o
d

search
es

for
ab

ru
p
t

ch
an

ges

in
th

e
sou

rce
in

ten
sity

d
u
rin

g
an

ob
servation

,
an

d
th

erefore
is

very
effi

cien
t

for
d
etectin

g

b
u
rsts

or
state

ch
an

ges.
B

ecau
se

it
is

b
ased

on
th

e
P
oisson

likelih
o
o
d

it
can

b
e

u
sed

on
th

e

u
n
b
in

n
ed

ligh
tcu

rves
of

sou
rces

w
ith

very
few

cou
n
ts.

T
h
e

im
p
lem

en
tation

of
th

e
m

eth
o
d

u
sed

in
th

is
an

aly
sis

is
th

e
sam

e
as

in
th

e
C

h
aM

P
p
ip

elin
e

(see
§3.3.2

in
K

im
et

a
l.

2004a).

T
h
is

assu
m

es
a

p
rior

of
γ

=
4.0

w
h
ich

ro
u
gh

ly
tran

slates
to

a
sign

ifi
can

ce
level

of∼
99%

for
each

d
etected

b
lo

ck
(h

ow
ever

see
S
cargle

et
a
l.

(2008,
in

p
rep

)
1
0,

for
a

caveat
on

th
is

in
terp

retation
of

th
e

valu
e

of
th

e
p
rior).

2
.5

.
R

a
d
ia

l
P

ro
fi
le

F
rom

th
e

com
p
lete

sou
rce

list
from

th
e

co-ad
d
ed

ob
servation

a
rad

ial
d
istrib

u
tion

of

L
M

X
B

s
h
as

b
een

created
,

u
sin

g
an

n
u
li

cen
tered

on
th

e
n
u
cleu

s
of

th
e

galax
y

(sou
rce

81).

T
h
is

p
rofi

le
h
as

b
een

com
p
ared

to
a

m
u
lti-G

au
ssian

ex
p
an

sion
m

o
d
el

of
th

e
I-b

an
d

op
tical

d
ata

(C
ap

p
ellari

et
a
l.

2006),
w

h
ich

is
assu

m
ed

to
follow

th
e

stellar
m

ass
of

th
e

galax
y

(G
ilfan

ov
2004).

T
h
is

X
-ray

sou
rce

d
en

sity
p
rofi

le
is

p
resen

ted
in

F
igu

re
6,

w
h
ere

th
e

op
tical

p
rofi

le
h
as

b
een

n
orm

alized
to

th
e

X
-ray

d
ata

b
y

w
ay

of
a

χ
2

fi
t.

A
lso

in
d
icated

in
th

is

fi
gu

re
is

th
e

D
2
5

ellip
se

an
d

th
e

n
u
m

b
er

of
b
ack

grou
n
d

sou
rces,

w
h
ich

h
as

b
een

estim
ated

from
th

e
h
ard

-b
an

d
C

h
a
M

P
+

C
D

F
log

N
−

log
S

relation
(K

im
et

a
l.

2007b
),

w
h
ere

∼
36

sou
rces

are
ex

p
ected

to
b
e

ob
jects

n
ot

asso
ciated

w
ith

N
G

C
3379.

F
rom

th
is

fi
gu

re
it

can
b
e

1
0see

also
http://space.m

it.edu/C
X

C
/analysis/SIT

A
R

/functions.htm
l
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seen
th

at
th

e
X

-ray
p
rofi

le
follow

s
th

e
op

tical
su

rface
d
en

sity
p
rofi

le
at

larger
rad

ii,
w

ith
th

e

fl
atten

in
g

in
th

e
cen

tral
region

(r≤
10

′′)
a

con
seq

u
en

ce
of

sou
rce

con
fu

sion
.

T
h
is

in
d
icates

th
at

th
e

n
u
m

b
er

an
d

sp
atial

d
istrib

u
tion

of
L
M

X
B

s
follow

s
th

at
of

th
eir

p
aren

t
p
op

u
lation

,

th
e

old
stellar

p
op

u
lation

.

2
.6

.
O

p
tica

l
C

o
u
n
te

rp
a
rts

T
h
e

glob
u
lar

clu
ster

sy
stem

of
N

G
C

3379,
ob

served
w

ith
W

F
P

C
2,

on
-b

oard
H

S
T

,
is

rep
orted

in
K

u
n
d
u

&
W

h
itm

ore
(2001),

w
h
ere

im
ages

in
b
oth

th
e

V
an

d
I

b
an

d
s

h
ave

b
een

an
aly

zed
.

In
ad

d
ition

to
th

is
G

C
sy

stem
id

en
tifi

ed
in

th
e
H

S
T

d
ata,

b
ack

grou
n
d

ob
jects

h
ave

also
b
een

classifi
ed

(K
u
n
d
u
,
A

.
2007,

p
rivate

com
m

u
n
ication

).
T

h
ese

h
ave

b
een

id
en

tifi
ed

as

ob
jects

th
at

w
ere

w
ell

resolved
in

th
e

H
S
T

im
ages

an
d

w
ere

clearly
m

ore
ex

ten
d
ed

th
an

an
y

k
n
ow

n
glob

u
lar

clu
ster.

F
u
rth

er
to

th
is,

th
ese

b
ack

grou
n
d

ob
jects

often
h
ad

oth
er

featu
res,

su
ch

as
v
isib

le
d
isk

s,
in

d
icative

of
a

galax
y

rath
er

th
an

a
glob

u
lar

clu
ster.

In
ad

d
ition

to
th

e

H
S
T

d
ata,

rad
ial

velo
cities

an
d

B−
R

valu
es

of
sp

ectroscop
ically

con
fi
rm

ed
G

C
s

w
ith

in
th

is

galax
y

h
ave

b
een

rep
orted

in
B

ergon
d

et
a
l.

(2006),
P

u
zia

et
al.

(2004),
an

d
P

ierce
et

a
l.

(2006).
W

ith
fu

rth
er

B
V

R
p
h
otom

etry
in

form
ation

,
p
rov

id
ed

b
y

im
ages

ob
tain

ed
w

ith
th

e

M
osaic

d
etector

on
th

e
K

itt
P
eak

4-m
telescop

e
(R

h
o
d
e

&
Z
ep

f,
2004).

R
igh

t
ascen

sion
an

d
d
eclin

ation
correction

s
h
ave

b
een

ap
p
lied

to
th

e
astrom

etry
of

th
ese

d
ata-sets,

relative
to

th
e

co-ad
d
ed

C
h
a
n
d
ra

ob
servation

.
T

h
ese

off
sets

w
ere

calcu
lated

an
d

corrected
for

u
sin

g
th

e
m

eth
o
d
s

d
escrib

ed
in

§2.2,
w

h
ere

correlation
s

b
etw

een
th

e
X

-ray
an

d

op
tical

sou
rces

w
ere

m
ad

e,
an

d
sy

stem
atic

off
sets

in
R

A
an

d
D

ec
w

ere
rem

oved
.

In
th

e
case

of
th

e
R

h
o
d
e

&
Z
ep

f
(2004)

d
ata,

on
ly

tw
o

correlation
s

w
ere

fou
n
d

b
etw

een
th

e
X

-ray
an

d

op
tical

sou
rces,

th
erefore

th
e

corrected
H

S
T

d
ata

w
ere

u
sed

to
m

ake
th

ese
off

set
ad

ju
stm

en
ts.

A
fter

correctin
g

th
e

astrom
etry

of
th

e
op

tical
d
ata,

correlation
s

u
p

to
an

off
set

of
3
′′

w
ith

th
e

X
-ray

sou
rces,

w
ere

search
ed

for.
W

h
en

m
u
ltip

le
m

atch
es

w
ere

fou
n
d
,

th
e

closer

m
atch

in
g

ob
ject

w
as

selected
.

In
th

e
left

p
an

el
of

F
igu

re
4,

a
h
istogram

of
th

ese
m

atch
es

is
sh

ow
n
,

w
h
ere

it
can

b
e

seen
th

at,
d
u
e

to
th

e
p
o
or

statistics,
it

is
n
ot

clear
w

h
ere

th
e

sep
aration

cu
t

off
sh

ou
ld

b
e

m
ad

e.
In

itially,
th

is
w

as
set

to
1
′′,

an
d

sou
rces

b
etw

een
1
′′

an
d

3
′′

w
ere

d
efi

n
ed

as
‘ex

clu
d
ed

m
atch

es’.
T

h
is

cu
t

off
valu

e
w

as
th

en
tested

b
y

com
p
arin

g
th

ese

correlation
s

w
ith

th
e

ratio
of

th
e

sep
aration

d
iv

id
ed

b
y

th
e

com
b
in

ed
p
osition

u
n
certain

ty

from
th

e
co-ad

d
ed

X
-ray

p
oin

t
sou

rces
(th

e
d
efi

n
ition

of
th

is
is

given
in

eq
u
ation

1)
an

d
th

e

u
n
certain

ty
in

th
e

astrom
etry

in
th

e
op

tical
d
ata,

w
h
ich

h
as

b
een

con
servatively

set
at

0.2
′′.

T
h
ese

ratios
are

sh
ow

n
in

th
e

righ
t

p
an

el
in

F
igu

re
4,

w
h
ere

a
h
istogram

of
all

op
tical-

X
-ray

correlation
s

is
p
resen

ted
,
w

ith
a

sh
ad

ed
h
istogram

of
th

e
b
ack

grou
n
d

correlation
s
on

ly,
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overlaid
.

F
rom

th
is

fi
gu

re,
it

is
sh

ow
n

th
at

th
e

correlated
sou

rces
w

ith
a

sep
aration

-p
osition

u
n
certain

ty
ratio

of
greater

th
an

2
are

b
ack

grou
n
d

ob
jects.

B
oth

of
th

ese
ob

jects
h
ave

sep
aration

s
>

0.9
′′,

an
d
,

from
b
oth

of
th

e
h
istogram

s
p
resen

ted
in

F
igu

re
4,

th
e

sep
aration

valu
e

cu
t

off
w

as
red

efi
n
ed

to
b
e

0.6
′′.

T
h
is

resu
lts

in
14

X
-ray

-op
tical

correlation
s,

4
of

w
h
ich

h
ave

b
een

classifi
ed

as
b
ack

grou
n
d

ob
jects,

leav
in

g
10

G
C

-X
-ray

sou
rce

correlation
s,

on
e

of
w

h
ich

lies
ex

tern
al

to
th

e
H

S
T

F
O

V
,
alth

ou
gh

th
is

sou
rce

h
as

b
een

d
etected

in
tw

o

sep
arate

stu
d
ies

(B
ergon

d
et

a
l.,

2006;
R

h
o
d
e

&
Z
ep

f,
2004).

T
h
e

op
tical

p
rop

erties
of

th
ese

G
C

-L
M

X
B

sou
rces,

an
d

th
e

‘ex
clu

d
ed

m
atch

es’
are

sh
ow

n
in

T
ab

les
11

an
d

12
resp

ectively

(F
u
ll

d
escrip

tion
s

of
th

ese
tab

les
are

given
in

§3).

In
ord

er
to

estim
ate

th
e

ch
an

ce
coin

cid
en

ce
p
rob

ab
ility

of
th

e
sou

rces
w

ith
in

th
e

H
S
T

F
O

V
,

th
e

sam
e

m
eth

o
d

as
in

Z
ezas

et
a
l.

(2002)
w

as
follow

ed
,

w
h
ere

th
e

p
osition

s
of

th
e

glob
u
lar

clu
sters

w
ere

ran
d
om

ized
b
y

ad
d
in

g
a

ran
d
om

sh
ift

b
etw

een
0.6

′′an
d

30
′′,

an
d

for

each
n
ew

fake
d
ataset

th
e

cross-correlation
w

as
p
erform

ed
u
sin

g
th

e
sam

e
search

rad
iu

s

as
for

th
e

ob
served

list
of

glob
u
lar

clu
sters.

T
h
e

lim
its

of
th

e
sh

ifts
w

ere
ch

osen
so

th
at

th
e

n
ew

p
osition

s
d
id

n
ot

fall
w

ith
in

th
e

search
rad

iu
s

an
d

th
at

th
ey

follow
th

e
gen

eral

sp
atial

d
istrib

u
tion

of
th

e
glob

u
lar

clu
sters.

500
su

ch
sim

u
lation

s
w

ere
p
erform

ed
,
resu

ltin
g

in
0.35±

0.59
asso

ciation
s

ex
p
ected

b
y

ch
an

ce.
If

th
e

cross-correlation
rad

iu
s

is
in

creased
to

1
′′,

th
e

ch
an

ce
asso

ciation
s

rises
to

0.5±
1.1.

In
creasin

g
th

is
rad

iu
s

to
3
′′

resu
lts

in
8.4±

14.2

asso
ciation

s
ex

p
ected

b
y

ch
an

ce,
w

h
ich

com
p
ares

w
ell

w
ith

th
e

n
in

e
‘ex

clu
d
ed

m
atch

es’
th

at

h
ave

b
een

fou
n
d

w
ith

in
th

is
rad

iu
s.

T
h
e

10
G

C
-X

-ray
correlation

s
th

at
h
ave

b
een

fou
n
d

in
N

G
C

3379
are

sh
ow

n
in

F
igu

re

5,
w

h
ere

an
X

-ray
im

age
w

ith
con

fi
rm

ed
G

C
s

is
sh

ow
n
.

In
th

is
fi
gu

re
th

e
G

C
s

are
in

d
icated

b
y

w
h
ite

‘X
’
m

ark
s

an
d

th
e

corresp
on

d
in

g
X

-ray
sou

rces
are

in
d
icated

b
y

b
ox

region
s.

T
h
e

‘ex
clu

d
ed

m
atch

es’
are

in
d
icated

b
y

d
iam

on
d

region
s

an
d

X
-ray

sou
rces

w
ith

n
o

m
atch

es
are

sh
ow

n
as

circu
lar

region
s.

X
-ray

lu
m

in
osities

are
also

in
d
icated

in
th

is
im

age,
w

h
ere

sou
rces

w
ith

L
X ≥

1×
10

3
8erg

s −
1

are
sh

ow
n

in
yellow

,
sou

rces
w

ith
1×

10
3
8
≥

L
X ≥

1×
10

3
7erg

s −
1

are

sh
ow

n
in

red
an

d
sou

rces
w

ith
L

X ≤
1×

10
3
7erg

s −
1

are
in

d
icated

in
cyan

.

3
.

S
o
u
rce

C
a
ta

lo
g

a
n
d

V
a
ria

b
ility

A
tla

s

T
ab

le
4

p
resen

ts
th

e
p
rop

erties
of

th
e

m
aster

list
of

th
e

132
X

-ray
sou

rces
d
etected

w
ith

in
N

G
C

3379,
from

th
e

co-ad
d
ed

ob
servation

of
324-k

s.
T

h
is

tab
le

h
as

b
een

d
iv

id
ed

in
to

tw
o

section
s,

w
h
ere

th
e

fi
rst

p
art

p
resen

ts
all

sou
rces

w
ith

S
N

R
>

3
in

at
least

on
e

ob
servation

,

an
d

th
e

secon
d

p
art

lists
all

sou
rces

w
ith

S
N

R
<

3.
In

th
is

tab
le

colu
m

n
(1)

gives
th

e
sou

rce

n
u
m

b
er

u
sed

th
rou

gh
ou

t
th

is
series

of
p
ap

ers,
colu

m
n

(2)
gives

th
e

IA
U

n
am

e
(follow

in
g

th
e

con
ven

tion
“C

X
O

U
J
h
h
m

m
ss.s+

/−
d
d
m

m
ss”),

colu
m

n
s
(3)

an
d

(4)
give

th
e

R
.A

.
an

d
D

ec.
of
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th
e

sou
rce

ap
ertu

re,
colu

m
n
s

(5)
an

d
(6)

give
th

e
rad

iu
s
an

d
th

e
p
osition

u
n
certain

ty
(P

U
)
of

th
e

sou
rce

(b
oth

in
arcsecon

d
s),

colu
m

n
(7)

gives
th

e
S
N

R
,
colu

m
n

(8)
gives

th
e

log
valu

e
of

th
e

co-ad
d
ed

lu
m

in
osity

in
th

e
0.3−

8.0
keV

en
ergy

b
an

d
(for

sou
rces

w
ith

S
N

R
<

3,
3σ

u
p
p
er

lim
it

valu
es

are
also

p
resen

ted
in

b
rackets).

F
or

sou
rces

d
etected

in
a

sin
gle

ob
servation

on
ly,

1σ
u
p
p
er

lim
it

from
th

e
co-ad

d
ed

ob
servation

are
sh

ow
n
,

w
ith

3σ
u
p
p
er

lim
it

valu
es

from

th
e

d
etected

ob
servation

p
resen

ted
in

b
rackets.

C
olu

m
n

(9)
p
rov

id
es

in
form

ation
ab

ou
t

th
e

lon
g-term

variab
ility

of
th

e
sou

rce,
in

d
icatin

g
if

th
e

sou
rce

is
n
on

-variab
le

(N
),

variab
le

(V
),

a
tran

sien
t

can
d
id

ate
(T

C
)

or
a

p
ossib

le
tran

sien
t

(P
T

C
).

In
all

oth
er

cases
th

e
sou

rce
w

as

on
ly

d
etected

in
th

e
com

b
in

ed
ob

servation
,
p
rov

id
in

g
in

su
ffi

cien
t

in
form

ation
to

in
vestigate

lon
g-term

variab
ility.

In
colu

m
n
s

(10)
an

d
(11)

th
e

sh
ort-term

variab
ility

of
th

e
sou

rce
is

in
d
icated

from
b
oth

B
ayesian

b
lo

ck
an

aly
sis

(B
B

)
an

d
th

e
K

olm
ogorov

-S
m

irn
ov

test
(K

-S
),

w
h
ere

‘V
’
in

d
icates

th
at

th
e

sou
rce

is
variab

le
in

at
least

on
e

ob
servation

an
d

‘N
’
in

d
icates

th
at

is
h
as

b
een

fou
n
d

to
b
e

n
on

-variab
le

in
all

fi
ve

ob
servation

s.
In

th
e

K
-S

colu
m

n
,
sou

rces

h
ave

also
b
een

lab
eled

as
p
ossib

le
variab

le
sou

rces
(P

)
(see

§2.4
for

fu
rth

er
in

form
ation

).

In
all

oth
er

cases
th

ere
w

ere
in

su
ffi

cien
t

cou
n
ts

to
in

vestigate
th

e
sh

ort-term
variab

ility.

In
colu

m
n

(12)
th

e
op

tical
asso

ciation
s

w
ith

th
e

X
-ray

sou
rce

are
in

d
icated

,
w

h
ere

‘G
C

’

in
d
icates

th
at

th
e

asso
ciated

op
tical

sou
rces

h
as

b
een

con
fi
rm

ed
as

a
glob

u
lar

clu
ster,

an
d

‘B
G

’
in

d
icates

th
at

th
e

sou
rces

h
as

b
een

classifi
ed

as
a

b
ack

grou
n
d

ob
ject.

‘corr’
d
en

otes

m
atch

es
th

at
h
ave

b
een

d
efi

n
ed

as
correlation

s,
an

d
‘ex

m
t’

d
en

otes
th

e
‘ex

clu
d
ed

m
atch

es’,

b
etw

een
0.6

′′
an

d
3
′′

in
sep

aration
.

S
ou

rces
w

ith
a

‘n
on

e’
lab

el
w

ere
in

sid
e

th
e

fi
eld

of

v
iew

of
th

e
H

S
T

ob
servation

,
b
u
t

h
ave

n
o

op
tical

cou
n
terp

art,
an

d
sou

rces
d
en

oted
w

ith
an

‘X
’

w
ere

w
ith

in
th

e
H

S
T

F
O

V
,

b
u
t

w
ere

also
w

ith
in

5
′′

of
th

e
n
u
cleu

s,
an

d
w

ere
th

erefore

n
ot

con
sid

ered
for

op
tical

asso
ciation

s.
A

ll
oth

er
sou

rces
w

ere
ex

tern
al

to
th

e
H

S
T

F
O

V
.

C
olu

m
n

(13)
gives

th
e

d
istan

ce
from

th
e

galactic
cen

ter
(in

arcsecon
d
s),

w
h
ere

valu
es

in
b
old

ty
p
e

face
in

d
icate

sou
rces

th
at

lie
w

ith
in

th
e

D
2
5

ellip
se.

C
olu

m
n

(14)
p
rov

id
es

sou
rce

fl
ag

in
form

ation
,

in
d
icatin

g
sou

rces
th

at
h
ave

b
een

d
etected

in
a

sin
gle

ob
servation

on
ly

(X
),

overlap
p
in

g
sou

rces
(O

1
for

sin
gle

overlap
s

an
d

O
2

for
m

ore
com

p
licated

cases),
p
ossib

le

b
ack

grou
n
d

ob
jects

(B
K

G
?)

(see
§4.2

for
d
etails

of
th

is
classifi

cation
)

an
d

p
ossib

le
d
ou

b
le

sou
rces

(d
ou

b
le?).

In
th

is
tab

le,
th

e
132

sou
rces

p
resen

ted
are

th
e

com
p
lete

list
d
etected

b
y

w
a
vd

etect,
for

w
h
ich

w
e

estim
ate

th
at

∼
1

sou
rce

is
a

sp
u
riou

s
d
etection

(see
§2.1).

S
in

ce
th

is
catalog

of

X
-ray

sou
rces

is
in

ten
d
ed

to
b
e

as
com

p
lete

a
stu

d
y

as
p
ossib

le,
all

d
etected

sou
rces

are

in
clu

d
ed

in
th

e
com

p
lete

list,
alth

ou
gh

for
sou

rces
w

ith
S
N

R
<

3
sou

rce
p
aram

eters
su

ch
as

fl
u
x
,
h
ard

n
ess

ratio
an

d
color

valu
es

are
n
ot

as
w

ell
con

strain
ed

as
sou

rces
w

ith
h
igh

er
fl
u
x

sign
ifi

can
ce.

W
e

h
ave

th
erefore

sep
arated

th
e

tab
le

in
to

tw
o

section
s,

w
h
ere

th
e

fi
rst

p
art

p
resen

ts
sou

rces
w

ith
S
N

R
>

3
in

at
least

on
e

ob
servation

an
d

w
ell

con
strain

ed
p
rop

erties,

an
d

th
e

secon
d

p
art

lists
th

e
sou

rces
w

ith
low

S
N

R
valu

es.
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T
ab

le
5

p
resen

ts
th

e
d
etailed

sou
rce

p
aram

eters
from

th
e

co-ad
d
ed

ob
servation

;
colu

m
n

(1)
gives

th
e

sou
rce

n
u
m

b
er,

colu
m

n
s

(2)−
(8)

give
th

e
n
et

cou
n
ts,

in
each

of
th

e
7

en
ergy

b
an

d
s

(see
T
ab

le
3

for
d
efi

n
ition

s
of

th
ese

b
an

d
s),

colu
m

n
(9)

in
d
icates

th
e

h
ard

n
ess

ratio,

colu
m

n
s

(10)
an

d
(11)

sh
ow

th
e

color-color
valu

es
an

d
colu

m
n

(12)
gives

th
e

log
valu

e
of

th
e

lu
m

in
osity

in
th

e
0.3−

8.0
keV

en
ergy

b
an

d
.

W
h
ere

sou
rces

w
ere

n
ot

d
etected

in
th

e

co-ad
d
ed

ob
servation

,
u
p
p
er

lim
its

for
n
et

b
road

b
an

d
cou

n
ts

an
d

L
X

are
given

.

T
ab

les
6−

10
p
resen

t
th

e
sou

rce
p
aram

eters,
m

easu
red

for
each

ob
servation

,
w

h
ere

colu
m

n
s

(1)−
(11)

p
rov

id
e

th
e

sam
e

in
form

ation
p
resen

ted
in

T
ab

le
5,

b
u
t

fu
rth

er
p
rov

id
ed

in
th

is
tab

le
is

sou
rce

variab
ility

in
form

ation
,

w
h
ere

colu
m

n
s

(12)−
(14)

p
resen

t
resu

lts
of

B
ayesian

b
lo

ck
an

aly
sis

(B
B

),
th

e
K

olm
ogorov

-S
m

irn
ov

test
(K

-S
)

an
d

th
e

sign
ifi

can
ce

of

th
e

ch
an

ge
in

L
X

b
etw

een
th

e
p
rev

iou
s

ob
servation

an
d

th
e

cu
rren

t
ob

servation
resp

ectively.

C
olu

m
n

(15)
in

d
icates

th
e

log
valu

e
of

th
e

lu
m

in
osity

in
th

e
0.3−

8.0
keV

en
ergy

b
an

d
.

T
ab

le
11

p
resen

ts
th

e
op

tical
p
rop

erties
of

th
e

cou
n
terp

arts
fou

n
d

from
th

e
op

tical
d
ata

of
N

G
C

3379,
w

h
ere

10
G

C
s
an

d
4

b
ack

grou
n
d

ob
jects

h
ave

b
een

fou
n
d

to
b
e

coin
cid

en
t

w
ith

X
-ray

sou
rces.

T
ab

le
12

su
m

m
arizes

th
e

resu
lts

for
th

e
‘ex

clu
d
ed

m
atch

es’
sou

rces.
In

b
oth

tab
les

colu
m

n
(1)

gives
th

e
X

-ray
sou

rce
n
u
m

b
er,

colu
m

n
(2)

th
e

V
b
an

d
m

agn
itu

d
e,

colu
m

n

(3)
th

e
I

b
an

d
m

agn
itu

d
e,

colu
m

n
(4)

V
−

I
colors,

colu
m

n
(5)

B−
V

colors,
colu

m
n

(6)
V
−

R

colors,
colu

m
n

(7)
B−

R
colors,

colu
m

n
(8)

gives
th

e
rad

ial
velo

city,
colu

m
n

(9)
th

e
sep

aration

b
etw

een
th

e
X

-ray
sou

rce
an

d
th

e
G

C
,

colu
m

n
(10)

th
e

ratio
b
etw

een
sep

aration
an

d
th

e

com
b
in

ed
p
osition

error
an

d
colu

m
n

(11)
gives

a
referen

ces
to

w
h
ere

th
e

G
C

in
form

ation

com
es

from
;
1.

B
ergon

d
et

a
l.

2006,
2.

P
u
zia

et
a
l.

2004,
3.

P
ierce

et
al.

2006,
4.

K
u
n
d
u

&
W

h
itm

ore
(2001),

con
fi
rm

ed
G

C
s,

5.
K

u
n
d
u

&
W

h
itm

ore
(2001),

b
ack

grou
n
d

ob
jects,

6.

R
h
o
d
e

&
Z
ep

f,
2004.

T
h
e

h
orizon

tal
lin

e
in

b
oth

tab
les

sep
arates

th
e

con
fi
rm

ed
G

C
s

(top

section
of

tab
le)

from
th

e
b
ack

grou
n
d

ob
jects

(b
ottom

section
of

tab
le).

F
igu

re
7

p
resen

ts
th

e
in

ten
sity

an
d

sp
ectral

variab
ility

of
each

of
th

e
132

X
-ray

sou
rces,

over
all

fi
ve

p
oin

tin
gs,

w
h
ere

th
e

tem
p
oral

p
rop

erties
of

each
p
oin

t
sou

rce
are

sh
ow

n
in

fou
r

sep
arate

p
an

els.
In

th
e

top
p
an

el
th

e
lon

g-term
ligh

t
cu

rve
of

each
sou

rce
is

p
resen

ted
,
w

ith

errorb
ars

in
d
icatin

g
th

e
1σ

u
n
certain

ty
in

th
e

in
ten

sity
of

th
e

sou
rce,

w
ith

u
p
p
er

lim
it

valu
es

p
rov

id
ed

for
sou

rces
th

at
w

ere
n
ot

d
etected

in
a

sin
gle

ob
servation

.
T

h
e

secon
d

p
an

el
sh

ow
s

th
e

h
ard

n
ess

ratio
variation

of
each

sou
rce,

an
d

p
an

els
th

ree
an

d
fou

r,
sh

ow
th

e
tem

p
oral

p
rop

erties
of

C
21

an
d

C
32

resp
ectively.

In
all

fou
r

p
an

els,
th

e
co-ad

d
ed

valu
es

are
also

in
d
icated

,
b
y

a
h
orizon

tal
d
ash

ed
green

lin
e.

In
in

stan
ces

w
h
ere

th
e

sou
rce

w
as

n
ot

d
etected

in
th

e
co-ad

d
ed

ob
servation

,
a

b
lu

e
lin

e
in

d
icates

th
e

u
p
p
er

lim
it

of
th

e
sou

rce
lu

m
in

osity.

F
igu

re
8

p
resen

ts
th

e
L

X
-H

R
p
lots

for
sou

rces
w

ith
m

easu
red

h
ard

n
ess

ratios
in

at
least

tw
o

ob
servation

s.
E

ach
p
oin

t
sh

ow
s
th

e
X

-ray
lu

m
in

osity
an

d
h
ard

n
ess

ratio
valu

e
of

a
sou

rce

d
u
rin

g
each

p
oin

tin
g,

as
w

ell
as

th
e

valu
es

d
erived

from
th

e
co-ad

d
ed

ob
servation

.
E

ach
p
oin

t
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is
lab

eled
an

d
color

co
d
ed

,
w

h
ere

m
agen

ta,
green

,
b
lu

e,
red

an
d

cyan
in

d
icate

ob
servation

s

1−
5

resp
ectively,

an
d

b
lack

rep
resen

ts
th

e
co-ad

d
ed

ob
servation

valu
e.

S
im

ilarly,
F
igu

re
9

p
resen

ts
th

e
color-color

valu
es

for
sou

rces
w

ith
m

easu
red

color-color
valu

es
in

at
least

tw
o

ob
servation

s,
w

h
ere

again
in

d
iv

id
u
al

ob
servation

s
are

lab
eled

an
d

color
co

d
ed

(follow
in

g
th

e

sam
e

color
sch

em
e

as
in

F
igu

re
8),

w
ith

th
e

co-ad
d
ed

ob
servation

in
d
icated

in
b
lack

.

4
.

D
iscu

ssio
n

4
.1

.
X

-ra
y

S
o
u
rce

P
o
p
u
la

tio
n

In
th

e
p
rev

iou
s

section
s

th
e

d
ata

an
aly

sis
m

eth
o
d
s,

u
sed

to
d
eterm

in
e

th
e

p
rop

erties
of

th
e

X
-ray

b
in

ary
p
op

u
lation

of
N

G
C

3379,
h
ave

b
een

p
resen

ted
.

F
rom

th
e

fi
ve

in
d
iv

id
u
al

C
h
a
n
d
ra

p
oin

tin
gs,

taken
b
etw

een
F
eb

ru
ary

2001
an

d
J
an

u
ary

2007,
a

co-ad
d
ed

ob
servation

,

totalin
g

an
ex

p
osu

re
tim

e
of

324-k
s,

h
as

b
een

p
ro

d
u
ced

.
F
rom

th
is

d
eep

ob
servation

of
th

e

galax
y,

132
X

-ray
p
oin

t
sou

rces
h
ave

b
een

d
etected

in
th

e
region

overlap
p
ed

b
y

all
of

th
e

in
d
iv

id
u
al

p
oin

tin
gs,

w
ith

98
of

th
ese

sou
rces

resid
in

g
w

ith
in

th
e

D
2
5

ellip
se

of
th

e
sy

stem
.

T
h
ese

132
sou

rces
are

p
resen

ted
in

F
igu

re
3

w
h
ere

a
raw

,
fu

ll
b
an

d
im

age
from

th
e

co-

ad
d
ed

ob
servation

,
w

ith
th

e
overlap

region
an

d
D

2
5

ellip
se

overlaid
,
is

p
resen

ted
in

th
e

m
ain

im
age,

w
ith

sou
rce

region
s

also
in

d
icated

.
T

h
e

sm
aller

im
ages

p
resen

t
th

e
cen

tral
region

of

th
e

galax
y,

w
h
ere

th
e

d
en

se
p
op

u
lation

of
sou

rces
can

b
e

m
ore

clearly
seen

.
O

f
th

ese
132

sou
rces,

b
ased

on
th

e
h
ard

-b
an

d
C

h
a
M

P
+

C
D

F
log

N
−

log
S

relation
(K

im
et

a
l.

2007b
),

∼
36

sou
rces

d
etected

in
th

e
co-ad

d
ed

ob
servation

are
ex

p
ected

to
b
e

ob
jects

n
ot

asso
ciated

w
ith

N
G

C
3379.

W
ith

in
th

e
D

2
5

ellip
se

of
th

e
galax

y
it

is
ex

p
ected

th
at∼

17
of

th
ese

sou
rces

are
b
ack

grou
n
d

ob
jects.

In
F
igu

re
6

th
e

n
u
m

b
er

of
ex

p
ected

b
ack

grou
n
d

ob
jects

is
in

d
icated

in
th

e
X

-ray
sou

rce
n
u
m

b
er

d
en

sity
p
rofi

le
of

th
e

galax
y.

T
h
e

X
-ray

lu
m

in
osity

of
th

e
sou

rces
d
etected

w
ith

in
N

G
C

3379
ran

ges
from

6×
10

3
5
erg

s −
1

(w
ith

3σ
u
p
p
er

lim
it≤

4×
10

3
6

erg
s −

1)
u
p

to
2×

10
3
9erg

s −
1,

w
h
ere

th
e

b
righ

test
sou

rce,
70,

is
th

e
on

ly
U

L
X

d
etected

w
ith

in
th

is
sy

stem
.

T
h
e

p
rop

erties
of

th
is

sou
rce

from
th

e
fi
rst

tw
o

ob
servation

s
h
ave

b
een

rep
orted

in
F
ab

b
ian

o
et

a
l.

(2006),
an

d
th

e
fu

ll
an

aly
sis

of
th

e
fi
ve

in
d
iv

id
u
al

p
oin

tin
gs

of
th

e
U

L
X

w
ill

b
e

p
resen

ted
in

th
e

forth
com

in
g

p
ap

er,
A

n
gelin

i
et

a
l.

(2008,
in

p
rep

).
T

h
e

L
X

d
istrib

u
tion

of
all

of
th

e
d
etected

X
-ray

sou
rces

w
ith

in
N

G
C

3379

is
sh

ow
n

in
F
igu

re
10,

w
h
ere

th
e

G
C

asso
ciation

s
are

also
in

d
icated

.

In
th

is
fi
gu

re
th

e
m

ain
h
istogram

p
resen

ts
th

e
calcu

lated
L

X
valu

es
from

all
sou

rces
(w

ith

1σ
u
p
p
er

lim
its

from
th

e
co-ad

d
ed

ob
servation

p
rov

id
ed

for
sou

rces
on

ly
d
etected

in
a

sin
gle

ob
servation

).
T

h
e

b
ottom

left
h
istogram

p
resen

ts
th

ese
sam

e
sou

rces,
b
u
t

for
th

ose
w

ith

S
N

R
<

3,
3σ

u
p
p
er

lim
its

are
sh

ow
n
),

th
ese

u
p
p
er

lim
it

valu
es

are
th

en
p
resen

ted
sep

arately
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in
th

e
b
ottom

righ
t

h
istogram

.
F
rom

th
e

m
ain

fi
gu

re
it

can
b
ee

seen
th

at
th

e
G

C
-L

M
X

B

sou
rces

ap
p
ear

to
p
red

om
in

an
tly

lie
at

th
e

h
igh

X
-ray

lu
m

in
osity

en
d

of
th

is
d
istrib

u
tion

.

T
h
e

p
rop

erties
of

th
ese

10
G

C
-L

M
X

B
sou

rces
an

d
th

eir
im

p
lication

s
for

th
e

u
n
d
erstan

d
in

g

of
L
M

X
B

evolu
tion

in
galax

ies
are

p
resen

ted
an

d
d
iscu

ssed
in

d
etail

in
th

e
com

p
an

ion
p
ap

er

F
ab

b
ian

o
et

a
l.

(2007).
A

lso
from

th
is

fi
gu

re
it

can
b
e

seen
th

at
th

e
m

a
jority

of
sou

rces

d
etected

from
th

is
ob

servation
lie

in
th

e
lu

m
in

osity
ran

ge
of

5×
10

3
6erg

s −
1−

5×
10

3
7erg

s −
1,

w
ith

a
m

o
d
e

lu
m

in
osity

of∼
6
×

10
3
6erg

s −
1

an
d

w
ith

sou
rce

in
com

p
leten

ess
b
egin

n
in

g
to

aff
ect

th
e

sou
rce

d
istrib

u
tion

∼
5
×

10
3
6erg

s −
1.

F
rom

th
e

h
istogram

in
clu

d
in

g
3σ

u
p
p
er

lim
it

valu
es,

th
is

m
o
d
e

valu
e

rises
to

1×
10

3
7erg

s −
1,

w
ith

sou
rce

in
com

p
leten

ess
b
egin

n
in

g

to
aff

ect
th

e
sou

rce
d
istrib

u
tion

∼
8×

10
3
6erg

s −
1.

In
th

e
forth

com
in

g
p
ap

er
K

im
et

a
l.

(2008,
in

p
rep

),
th

e
X

-ray
lu

m
in

osity
fu

n
ction

(X
L
F
)

of
N

G
C

3379
w

ill
b
e

in
vestigated

,
an

d
a

correction
to

allow
for

sou
rce

in
com

p
lete-

n
ess

w
ill

b
e

ap
p
lied

.
S
om

e
p
relim

in
ary

resu
lts,

in
vestigatin

g
th

e
X

L
F

of
N

G
C

3379,
h
ave

b
een

rep
orted

in
K

im
et

a
l.

(2006),
w

h
ere

sou
rces,

d
ow

n
to

a
90%

com
p
leten

ess
lim

it
of

L
X
=

1×
10

3
7erg

s −
1,

from
th

e
fi
rst

tw
o

ob
servation

s,
h
ave

b
een

d
etected

.
F
rom

th
e

even

greater
sen

sitiv
ity

aff
ord

ed
to

u
s

b
y

com
b
in

in
g

th
e

fi
ve

sep
arate

p
oin

tin
gs,

w
e

can
in

vesti-

gate
th

e
X

L
F

d
ow

n
to

th
e

X
-ray

lu
m

in
osity

ran
ge

of
n
orm

al
G

alactic
L
M

X
B

s.
P

rev
iou

sly,

th
is

h
as

on
ly

b
een

p
ossib

le
for

th
e

n
earb

y
rad

io
galax

y
C

en
tau

ru
s

A
(N

G
C

512),
w

h
ere

th
e

X
L
F

h
as

b
een

m
easu

red
d
ow

n
to

∼
2
×

10
3
6erg

s −
1

(K
raft

et
a
l.

2001;
V

oss
&

G
ilfan

ov

2006).
W

ith
ou

r
greater

sen
sitiv

ity
w

e
can

com
p
are

ou
r

resu
lts

to
th

ese
stu

d
ies,

allow
in

g
u
s

to
in

vestigate
th

e
sh

ap
e

of
th

e
low

lu
m

in
osity

L
M

X
B

X
L
F
,
alth

ou
gh

it
sh

ou
ld

b
e

n
oted

th
at

N
G

C
3379

is
a

m
u
ch

m
ore

‘n
orm

al’
galax

y
th

an
C

en
tau

ru
s

A
.

In
ad

d
ition

th
e

X
-ray

p
oin

t
sou

rces
th

at
h
ave

b
een

p
resen

ted
in

th
is

catalog,
th

e
op

tical

sou
rces

w
ith

in
N

G
C

3379
h
ave

also
b
een

id
en

tifi
ed

.
T

h
ese

w
ere

d
etected

in
a

W
F
P

C
2

H
S
T

ob
servation

,
w

h
ere

70
con

fi
rm

ed
glob

u
lar

clu
sters

h
ave

b
een

id
en

tifi
ed

.
F
rom

th
ese

70
sou

rces,
9

G
C

-L
M

X
B

,
w

ith
sep

aration
s

<
0.6

′′,
h
ave

b
een

d
etected

,
w

ith
on

e
fu

rth
er

G
C

-L
M

X
B

con
n
ection

,
fou

n
d

ex
tern

al
to

th
e

H
S
T

F
O

V
.

G
C

-L
M

X
B

asso
ciation

s
w

ith
in

th
is

galax
y

w
ere

p
rev

iou
sly

rep
orted

b
y

K
u
n
d
u
,

M
ac-

caron
e

&
Z
ep

f
(2007),

w
h
ere

correlation
s

b
etw

een
th

e
sam

e
W

F
P

C
2

d
ata

u
sed

h
ere,

an
d

th
e

arch
ival

C
h
a
n
d
ra

ob
servation

,
w

ere
u
sed

to
search

for
asso

ciation
s.

T
h
is

arch
ival

ob
-

servation
is

m
u
ch

sh
orter

th
an

th
e

d
eep

d
ataset

p
resen

ted
h
ere,

p
rov

id
in

g
a

ty
p
ical

sou
rce

d
etection

th
resh

old
of∼

1−
2×

10
3
7erg

s −
1.

E
ven

so,
from

th
eir

w
ork

7
G

C
-L

M
X

B
sou

rces

w
ere

d
etected

.
F
rom

ou
r

stu
d
y

w
e

also
d
etect

7
correlation

s
in

th
is

in
d
iv

id
u
al

ob
servation

,

h
ow

ever,
d
u
e

to
th

e
b
etter

astrom
etry

w
e

h
ave

from
ou

r
d
eep

ob
servation

,
u
sed

to
correct

th
e

off
sets

in
th

e
H

S
T

d
ata,

w
e

d
etect

on
e

d
iff

eren
t

op
tical

m
atch

to
K

u
n
d
u
,
M

accaron
e

&

Z
ep

f
(2007),

w
ith

th
eir

ad
d
ition

al
sou

rce
d
eterm

in
ed

to
b
e

an
‘ex

clu
d
ed

m
atch

’
in

th
is

w
ork

.
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4
.2

.
X

-ra
y

C
o
lo

rs

In
F
igu

re
11

th
e

L
M

X
B

p
op

u
lation

color-color
d
iagram

,
b
ased

on
th

e
p
h
otom

etry
of

th
e

co-ad
d
ed

ob
servation

,
is

p
resen

ted
.

In
th

e
top

p
an

el
color-color

valu
es

are
p
lotted

,
w

ith

th
e

sou
rces

d
iv

id
ed

in
to

lu
m

in
osity

b
in

s,
w

ith
sy

m
b
ols

of
each

b
in

in
d
icated

b
y

th
e

lab
elin

g

in
th

e
p
an

el.
In

th
e

b
ottom

p
an

el,
th

e
errorb

ars
for

each
of

th
ese

p
oin

ts
are

p
lotted

.
A

lso

in
th

is
fi
gu

re
sou

rce
variab

ility
is

in
d
icated

,
w

h
ere

variab
le

sou
rces

are
p
lotted

in
b
lu

e,
n
on

-

variab
le

sou
rces

are
sh

ow
n

in
green

an
d

sou
rces

w
ith

u
n
d
eterm

in
ed

variab
ility

are
in

d
icated

in

cyan
.

A
d
d
ition

ally,
in

b
oth

of
th

e
p
an

els
a

grid
h
as

b
een

overlaid
to

in
d
icate

th
e

p
red

icted

lo
cation

s
of

th
e

sou
rces

at
red

sh
ift

z=
0

for
d
iff

eren
t

sp
ectra,

d
escrib

ed
b
y

a
p
ow

er
law

w
ith

variou
s

p
h
oton

in
d
ices

(0≤
Γ

p
h
≤

4,
from

top
to

b
ottom

.)
an

d
ab

sorp
tion

colu
m

n

d
en

sities
(10

2
0
≤

N
H
≤

10
2
2

cm
2,

from
righ

t
to

left).
In

F
igu

re
12

th
e

L
X
-H

R
,
L

X
-C

21
an

d

L
X
-C

32
p
op

u
lation

p
lots

are
p
resen

ted
,

w
h
ere

variab
ility

is
again

in
d
icated

b
y

color,
w

ith

variab
le

sou
rces

sh
ow

n
in

b
lu

e,
n
on

-variab
le

sou
rces

are
p
lotted

in
green

an
d

sou
rces

w
ith

u
n
d
eterm

in
ed

variab
ility

are
sh

ow
n

in
cyan

.

F
rom

th
e

color-color
d
iagram

,
p
resen

ted
in

F
igu

re
11,

it
can

b
e

seen
th

at
m

ost
of

th
e

w
ell

d
efi

n
ed

colors
lie

w
ith

in
th

e
area

of
a

ty
p
ical

L
M

X
B

sp
ectru

m
of

Γ
=

1.5−
2.0,

w
ith

n
o

in
trin

sic
ab

sorp
tion

(e.g.
Irw

in
,

A
th

ey
&

B
regm

an
,

2003;
F
ab

b
ian

o
2006).

H
ow

ever,
th

ere

also
ap

p
ears

to
b
e

a
p
op

u
lation

of
sou

rces
th

at
h
ave

m
u
ch

h
ard

er
sp

ectra,
again

w
ith

eith
er

n
o

in
trin

sic
ab

sorp
tion

,
or

sou
rces

w
ith

a
p
ossib

le
soft

ex
cess,

alb
eit

w
ith

colors
th

at
are

n
ot

as
w

ell
d
efi

n
ed

.
T

h
is

su
b
-p

op
u
lation

can
also

b
e

seen
in

th
e

L
X
-H

R
p
op

u
lation

p
lot

p
resen

ted
in

th
e

top
p
an

el
of

F
igu

re
12,

w
h
ere

a
sign

ifi
can

t
n
u
m

b
er

of
sou

rces
h
ave

h
igh

er

h
ard

n
ess

ratios
th

an
on

e
w

ou
ld

ex
p
ect

from
L
M

X
B

sou
rces.

T
h
is

su
b
-p

op
u
lation

w
as

in
vestigated

b
y

id
en

tify
in

g
sou

rces
w

ith
H

R
valu

es
>

0.2,
re-

su
ltin

g
in

a
selection

of
10

sou
rces,

4
of

w
h
ich

lie
w

ith
in

th
e

D
2
5

ellip
se

of
th

e
galax

y.
T

h
e

H
R

an
d

color-color
valu

es
of

th
ese

ob
jects

are
p
resen

ted
in

F
igu

re
13,

w
h
ere

red
valu

es
in

d
icate

sou
rces

th
at

lie
w

ith
in

th
e

D
2
5

ellip
se

an
d

b
lack

p
oin

ts
sh

ow
th

ose
th

at
lie

ou
tsid

e
of

th
is

region
.

A
lon

gsid
e

th
ese

p
lots,

an
im

age
in

d
icatin

g
th

e
sp

atial
d
istrib

u
tion

of
th

ese
ob

jects
is

also
p
resen

ted
.

T
h
ese

p
lots

in
d
icate

th
at

th
ese

h
ard

sou
rces

h
ave

sim
ilar

C
21

valu
es

to
th

e

m
a
jority

of
th

e
L
M

X
B

p
op

u
lation

b
u
t

h
ave

low
er

C
32

valu
es,

in
d
icatin

g
th

at
th

ese
sou

rces

n
ot

on
ly

h
ave

large
h
ard

n
ess

ratios
b
u
t

also
ex

h
ib

it
sp

ectral
h
ard

n
ess

in
th

eir
color

valu
es.

B
ecau

se
m

an
y

of
th

ese
ob

jects
h
ave

L
X ≤

10
3
7erg

s −
1,

th
e

sou
rces

w
ere

stacked
to

en
su

re

th
at

th
ese

h
ard

er
valu

es
are

n
ot

a
con

seq
u
en

ce
of

th
e

low
cou

n
ts

in
th

e
in

d
iv

id
u
al

sou
rces.

F
rom

th
is

stacked
p
h
otom

etry,
a

C
21

valu
e

of
-0.53

(-0.61−
-0.41)

an
d

C
32

valu
e

of
-0.23

(-0.28−
-0.18)

w
as

d
erived

,
w

ith
a

h
ard

n
ess

ratio
of

0.41
(0.36−

0.46).
T

h
ese

valu
es

in
d
icate

th
at

th
ese

sou
rces

are
tru

ly
h
ard

ob
jects

an
d
,

from
lo

ok
in

g
at

th
eir

sp
atial

d
istrib

u
tion

(b
ottom

righ
t

p
an

el
in

F
igu

re
13),

it
is

clear
th

at
th

ey
are

lo
cated

th
rou

gh
ou

t
th

e
galax

y,



–
20

–

w
h
ich

su
ggests

th
at,

cou
p
led

w
ith

th
eir

H
R

an
d

color
valu

es,
m

ost
of

th
ese

sou
rces

are
likely

to
b
e

ob
jects

n
ot

asso
ciated

w
ith

N
G

C
3379,

p
ossib

ly
ab

sorb
ed

b
ack

grou
n
d

A
G

N
.
T

h
is

resu
lt

is
con

sisten
t

w
ith

th
e

n
u
m

b
er

of
sou

rces
th

at
are

ex
p
ected

to
b
e

b
ack

grou
n
d

ob
jects

(36)

from
th

e
h
ard

-b
an

d
C

h
a
M

P
+

C
D

F
log

N
−

log
S

relation
.

H
ow

ever,
if

w
e

com
p
are

th
e

color-color
p
lot

in
F
igu

re
13

to
th

e
on

e
p
resen

ted
in

F
igu

re

11,
it

can
b
e

seen
th

at
som

e
of

th
e

h
ard

er
sou

rces,
w

ith
n
o

in
trin

sic
ab

sorp
tion

(or
a

soft

ex
cess

com
p
on

en
t)

from
th

e
w

h
ole

p
op

u
lation

p
lot

are
n
ot

selected
w

ith
th

e
H

R
>

0.2
cu

t

th
at

h
as

b
een

im
p
osed

.
F
rom

th
e

L
X
-H

R
p
op

u
lation

p
lot

in
F
igu

re
12

it
is

clear
th

at
th

ere
is

con
tin

u
u
m

of
H

R
valu

es
for

th
e

sou
rces

w
ith

in
N

G
C

3379,
rath

er
th

an
a

d
istin

ct
sep

aration

of
d
iff

eren
t

classes.
W

e
th

erefore
im

p
ose

a
low

er
H

R
valu

e
cu

t
of

0,
in

an
attem

p
t

to
fu

rth
er

id
en

tify
th

e
p
op

u
lation

of
h
ard

sou
rces

w
ith

in
th

e
galax

y,
id

en
tifi

ed
in

F
igu

re
11.

E
x
ten

d
in

g
th

is
cu

t
d
ow

n
to

H
R

>
0

in
creases

th
e

su
b
-p

op
u
lation

of
h
ard

er
sou

rces
to

17,

all
of

w
h
ich

ex
h
ib

it
colors

in
d
icatin

g
th

at
th

ey
are

sou
rces

w
ith

h
ard

sp
ectra

an
d

n
o

in
trin

sic

ab
sorp

tion
.

H
ow

ever,
5

of
th

ese
ex

tra
sou

rces
lie

w
ith

in
th

e
D

2
5

ellip
se,

w
ith

on
ly

2
ex

tern
al

to
th

is
region

.
T

h
is

cen
trally

con
cen

trated
d
istrib

u
tion

of
ob

jects
in

d
icates

th
at

it
is

likely

th
at

som
e

of
th

ese
ad

d
ition

al
sou

rces
are

asso
ciated

w
ith

th
e

galax
y,

an
d

are
n
ot

A
G

N
.
S
u
ch

an
aff

ect
is

u
n
su

rp
risin

g,
as

it
is

n
ot

u
n
u
su

al
for

d
iff

eren
t

classes
of

sou
rces

to
h
ave

region
s

of

overlap
in

color-color
d
iagram

s
(P

restw
ich

et
a
l.

2003).
A

s
a

con
seq

u
en

ce
of

th
is

con
fu

sion
,

w
e

u
se

th
e

H
R

>
0.2

cu
t

to
id

en
tify

10
sou

rces
th

at
are

likely
to

b
e

ab
sorb

ed
b
ack

grou
n
d

A
G

N
,

b
u
t

also
n
ote

th
at

th
ere

are
a

fu
rth

er
seven

sou
rces

w
ith

in
th

is
galax

y
th

at,
w

h
ilst

ex
h
ib

itin
g

low
er

H
R

valu
es,

also
ex

h
ib

it
sp

ectral
h
ard

n
ess

in
th

eir
color

valu
es.

W
e

su
ggest

h
ere

th
at,

d
u
e

to
th

eir
cen

trally
con

cen
trated

d
istrib

u
tion

,
it

is
likely

th
at

th
ese

sou
rces

are

asso
ciated

w
ith

N
G

C
3379,

alth
ou

gh
,
w

e
d
o

n
ot

ru
le

ou
t

th
e

p
ossib

ility
th

at
som

e
of

th
ese

ob
jects

cou
ld

b
e

b
ack

grou
n
d

A
G

N
.

4
.3

.
S
o
u
rce

V
a
ria

b
ility

A
ch

aracteristic
of

com
p
act

accretion
sou

rces
su

ch
as

L
M

X
B

s
is

variab
ility,

an
d
,

as
a

resu
lt

of
th

e
m

on
itorin

g
n
atu

re
of

th
e

ob
serv

in
g

cam
p
aign

,
w

e
h
ave

b
een

ab
le

to
search

for
th

is
variab

ility,
in

b
oth

th
e

lon
g-term

regim
e,

an
d

also
over

sh
ort-term

b
aselin

es,
w

h
ere

ch
an

ges
over

h
ou

rs
an

d
d
ay

s
h
ave

b
een

id
en

tifi
ed

.
O

n
e

of
th

e
sp

ecifi
c

aim
s

of
ou

r
m

on
itorin

g

cam
p
aign

h
as

b
een

to
id

en
tity

tran
sien

t
can

d
id

ate
sou

rces
as

it
h
as

b
een

su
ggested

th
at

fi
eld

L
M

X
B

s
are

ex
p
ected

to
b
e

tran
sien

ts
(P

iro
&

B
ild

sten
2002;

K
in

g
2002)

an
d

low
lu

m
in

osity

u
ltracom

p
act

b
in

aries
in

G
C

s
are

also
ex

p
ected

to
b
e

tran
sien

t
in

n
atu

re
(B

ild
sten

&
D

eloye

2004).
In

th
e

forth
com

in
g

p
ap

er
B

rassin
gton

et
a
l.

(2008,
in

p
rep

)
w

e
in

vestigate
th

e
su

b
-

p
op

u
lation

of
tran

sien
t

can
d
id

ates
th

at
h
as

b
een

d
iscovered

in
N

G
C

3379.



–
21

–

O
u
r

d
ata

rep
resen

t
th

e
m

ost
com

p
lete

variab
ility

stu
d
y

for
an

ex
tragalactic

L
M

X
B

p
op

u
lation

(see
F
ab

b
ian

o
2006;

X
u

et
a
l.

2005),
in

vestigatin
g

b
oth

lon
g

an
d

sh
ort

term

b
eh

av
iou

r.
In

th
e

case
of

th
e

lon
g-term

variab
ility,

sou
rces

h
ave

b
een

sep
arated

in
to

fou
r

d
-

iff
eren

t
classifi

cation
s;

n
on

-variab
le

an
d

variab
le

sou
rces,

an
d

also
tran

sien
t

can
d
id

ates
(T

C
)

or
p
ossib

le
tran

sien
ts

can
d
id

ates
(P

T
C

).
T

h
ese

tw
o

latter
d
efi

n
ition

s
h
ave

b
een

ap
p
lied

to

sou
rces

th
at

eith
er

ap
p
ear

or
d
isap

p
ear,

or
are

on
ly

d
etected

for
a

lim
ited

am
ou

n
t

of
‘con

-

tigu
ou

s’
tim

e
d
u
rin

g
th

e
ob

servation
s,

w
ith

a
low

er
b
ou

n
d

ratio
of

greater
th

an
10

b
etw

een

th
e

‘on
-state’

an
d

th
e

‘off
-state’,

for
T

C
s,

or
a

low
er

b
ou

n
d

ratio
b
etw

een
5

an
d

10
for

th
e

P
T

C
s

(see
§2.4

for
a

fu
ll

d
iscu

ssion
of

th
is

d
efi

n
ition

).

T
h
e

11
sou

rces
th

at
w

ere
in

vestigated
for

tran
sien

t
b
eh

av
ior

are
p
resen

ted
in

T
ab

le

13,
w

h
ere

b
oth

th
e

ratio
an

d
low

er
b
ou

n
d

ratio,
calcu

lated
from

B
ayesian

m
o
d
elin

g,
are

p
resen

ted
,
alon

g
w

ith
each

sou
rce’s

variab
ility

classifi
cation

.
F
rom

th
is

tab
le

is
can

b
e

seen

th
at

m
an

y
of

th
ese

sou
rces

ap
p
ear

to
b
e

stron
g

T
C

s
from

th
eir

ratio
alon

e,
b
u
t
w

h
en

allow
in

g

for
th

e
u
n
certain

ties
from

th
eir

sou
rce

an
d

b
ack

grou
n
d

cou
n
ts,

th
ey

can
on

ly
b
e

classifi
ed

as

variab
le

sou
rces.

In
clu

d
in

g
th

e
u
n
certain

ties
w

h
en

d
eterm

in
in

g
T

C
s
is

p
articu

larly
im

p
ortan

t

w
h
en

d
ealin

g
w

ith
sou

rces
w

ith
low

S
N

R
valu

es,
as

is
th

e
case

h
ere

for
a

n
u
m

b
er

of
sou

rces

in
th

is
catalog.

O
u
t

of
th

e
132

sou
rces,

56,
42%

of
th

e
sou

rces
w

ith
in

N
G

C
3379,

h
ave

b
een

d
efi

n
ed

as

variab
le

sou
rces.

A
fu

rth
er

5
sou

rces
are

T
C

s,
an

d
3

are
P

T
C

s,
w

ith
44

sou
rces

fou
n
d

to
b
e

n
on

-vary
in

g
in

in
ten

sity
over

th
e

fi
ve

ob
servation

s.
T

h
e

rem
ain

in
g

24
sou

rces
h
ave

in
su

ffi
-

cien
t

d
ata

to
in

vestigate
th

eir
lon

g-term
variab

ility.
T

h
ese,

alon
gsid

e
th

e
n
u
m

b
er

of
sou

rces

ex
h
ib

itin
g

sh
ort-term

variab
ility,

are
su

m
m

arized
in

T
ab

le
14,

w
h
ere

th
ese

tw
o

variab
ility

p
aram

eters
h
ave

b
een

cross-correlated
,

to
in

d
icate

th
e

n
u
m

b
er

of
sou

rces
ex

h
ib

itin
g

b
oth

lon
g

an
d

sh
ort-term

variation
s,

alth
ou

gh
,
th

e
m

a
jority

of
th

ese
sou

rces
d
o

n
ot

h
ave

su
ffi

cien
t

cou
n
ts

in
each

ob
servation

to
d
eterm

in
e

th
eir

sh
ort-term

variab
ility.

T
h
e

n
u
m

b
ers

w
ith

in

th
is

tab
le

in
d
icate

th
e

n
u
m

b
er

of
sou

rces
from

th
e

w
h
ole

ob
servation

an
d

th
e

n
u
m

b
ers

in

b
rackets

rep
resen

t
th

e
sou

rces
w

ith
in

th
e

D
2
5

ellip
se.

F
rom

th
is

tab
le

it
can

b
e

seen
th

at,
for

th
e

sou
rces

w
ith

a
d
efi

n
ed

sh
ort-term

variab
ility

m
easu

re,
b
oth

lon
g-term

variab
le

an
d

n
on

-variab
le

sou
rces

h
ave

a
variety

of
sh

ort-term

b
eh

av
ior.

F
or

th
e

tran
sien

t
can

d
id

ates,
b
oth

classes
h
ave

few
sou

rces
w

ith
d
eterm

in
ed

sh
ort-

term
variab

ility,
b
u
t,

for
all

sou
rces

th
at

d
o

h
ave

sh
ort-term

m
easu

res,
all

h
ave

b
een

fou
n
d

to
also

ex
h
ib

it
sh

ort-term
variab

ility.
A

lso,
as

an
ad

d
ition

al
p
oin

t,
n
early

all
of

th
e

T
C

s,

an
d

P
T

C
s

fou
n
d

w
ith

in
N

G
C

3379
resid

e
w

ith
in

th
e

D
2
5

ellip
se

of
th

e
galax

y,
w

ith
on

ly
on

e

con
fi
rm

ed
T

C
,
128,

ex
tern

al
to

th
is

region
,
in

d
icatin

g
th

at
th

ey
are

likely
L
M

X
B

s
asso

ciated

w
ith

N
G

C
3379.

In
ad

d
ition

to
th

e
L

X
variab

ility,
sp

ectral
variation

s
h
ave

also
b
een

in
vestigated

.
T

h
ese
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are
p
resen

ted
in

F
igu

res
8

an
d

9,
w

h
ere

L
X
-H

R
an

d
color-color

p
lots

for
each

sou
rce

are

sh
ow

n
.

F
rom

th
ese

fi
gu

res
it

is
clear

th
at

th
e

m
a
jority

of
sou

rces
w

ith
in

N
G

C
3379

are

variab
le,

an
d

th
at

th
eir

d
istrib

u
tion

follow
s

th
e

total
sou

rce
d
istrib

u
tion

.
T

h
ere

is
a

variety

of
d
iff

eren
t
sp

ectral
variation

s
w

ith
in

th
is

p
op

u
lation

,
sim

ilar
to

sp
ectral

variab
ility

b
eh

av
iou

r

d
iscu

ssed
in

M
cC

lin
to

ck
&

R
em

illard
(2006),

w
ith

a
sign

ifi
can

t
n
u
m

b
er

of
sou

rces
em

ittin
g

h
ard

er
sp

ectra
as

L
X

in
creases

(e.g
sou

rces
25

an
d

99).
C

on
versely,

sou
rces

ex
h
ib

itin
g

sp
ectral

soften
in

g
w

ith
in

creasin
g

L
X

are
also

p
resen

t
w

ith
in

th
e

galax
y

(e.g
sou

rces
81

an
d

119),
as

w
ell

as
sou

rces
th

at
sh

ow
little

to
n
o

sp
ectral

variation
w

ith
in

creasin
g

lu
m

in
osity

(e.g.

sou
rces

86
an

d
121),

an
d

sou
rces

th
at

sh
ow

n
o

d
iscern

ib
le

p
attern

at
all

(e.g.
sou

rces
62

an
d

98).
A

m
ore

d
etailed

d
iscu

ssion
of

th
e

sp
ectral

variab
ility

of
th

e
X

-ray
sou

rces
p
resen

ted
in

th
is

catalog
w

ill
b
e

th
e

su
b
ject

of
a

forth
com

in
g

p
ap

er.

5
.

C
o
n
clu

sio
n
s

W
e

h
ave

p
resen

ted
a

sou
rce

catalog
an

d
variab

ility
atlas

resu
ltin

g
from

ou
r

m
on

itorin
g

d
eep

ob
servation

s
of

th
e

n
earb

y
ellip

tical
N

G
C

3379
w

ith
C

h
a
n
d
ra

A
C

IS
-S

.
O

u
r

resu
lts

can

b
e

su
m

m
arized

as
follow

s:

•
132

X
-ray

p
oin

t
sou

rces
h
ave

b
een

d
etected

w
ith

in
N

G
C

3379,
ran

gin
g

in
lu

m
in

osity

from
6×

10
3
5erg

s −
1

(w
ith

3σ
u
p
p
er

lim
it≤

4×
10

3
6

erg
s −

1)
to

∼
2
×

10
3
9erg

s −
1,

w
ith

98
of

th
ese

sou
rces

resid
in

g
w

ith
in

th
e

D
2
5

ellip
se

of
th

e
galax

y.

•
O

n
ly

on
e

U
L
X

h
as

b
een

id
en

tifi
ed

w
ith

in
th

is
galax

y,
w

ith
a

galacto
cen

tric
rad

iu
s

of

6.7
′′,

an
d

a
p
eak

lu
m

in
osity

of
L

X ∼
3×

10
3
9erg

s −
1.

•
T
en

glob
u
lar

clu
sters

h
ave

b
een

id
en

tifi
ed

to
b
e

coin
cid

en
t

w
ith

X
-ray

sou
rces,

all
of

w
h
ich

lie
w

ith
in

th
e

D
2
5

ellip
se

of
th

e
galax

y.
T

h
ese

G
C

-L
M

X
B

asso
ciation

s
ten

d

to
h
ave

h
igh

X
-ray

lu
m

in
osities,

w
ith

th
ree

of
th

ese
sou

rces
ex

h
ib

itin
g

L
X
>

1
×

10
3
8erg

s −
1.

•
F
rom

sou
rce

p
h
otom

etry,
it

h
as

b
een

d
eterm

in
ed

th
at

th
e

m
a
jority

of
sou

rce
w

ith
w

ell

con
strain

ed
colors

h
ave

valu
es

th
at

are
con

sisten
t

w
ith

a
ty

p
ical

L
M

X
B

sp
ectru

m
of

Γ
=

1.5−
2.0,

w
ith

n
o

in
trin

sic
ab

sorp
tion

.

•
A

su
b
-p

op
u
lation

of
10

sou
rces

h
as

b
een

fou
n
d

to
ex

h
ib

it
very

h
ard

sp
ectra.

T
h
ese

ob
jects

are
d
istrib

u
ted

u
n
iform

ly
in

th
e

sk
y

an
d

it
is

ex
p
ected

th
at

m
ost

of
th

ese

sou
rces

are
ab

sorb
ed

b
ack

grou
n
d

A
G

N
.
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•
64

sou
rces,

48%
of

th
e

X
-ray

sou
rce

p
op

u
lation

,
h
ave

b
een

fou
n
d

to
ex

h
ib

it
som

e
ty

p
e

of
lon

g-term
variab

ility,
w

h
ich

clearly
id

en
tifi

es
th

em
as

accretin
g

com
p
act

ob
jects.

5

of
th

ese
variab

le
sou

rces
h
ave

b
een

id
en

tifi
ed

as
tran

sien
t

can
d
id

ates,
w

ith
a

fu
rth

er
3

id
en

tifi
ed

as
p
ossib

le
tran

sien
ts.

•
S
p
ectral

variab
ility

an
aly

sis
h
as

revealed
th

at
th

e
sou

rces
w

ith
in

N
G

C
3379

ex
h
ib

it
a

ran
ge

of
variab

ility
p
attern

s,
w

h
ere

b
oth

h
igh

/soft−
low

/h
ard

an
d

low
/soft−

h
igh

/h
ard

sp
ectral

tran
sition

s
h
ave

b
een

ob
served

,
as

w
ell

as
sou

rces
th

at
vary

in
lu

m
in

osity,
b
u
t

ex
h
ib

it
n
o

sp
ectral

variation
,

in
d
icatin

g
th

at
th

ere
are

m
an

y
d
iff

eren
t

sou
rce

classes

w
ith

in
th

is
galax

y.

In
ad

d
ition

to
th

is
catalog

p
ap

er,
ou

r
com

p
an

ion
p
ap

er
F
ab

b
ian

o
et

a
l.

(2007)
d
iscu

sses

th
e

d
earth

of
low

-lu
m

in
osity

G
C

-L
M

X
B

s
w

ith
in

th
is

galax
y.

F
u
rth

er
h
igh

ligh
ts

from
th

e

X
-ray

b
in

ary
p
op

u
lation

of
N

G
C

3379
w

ill
also

b
e

p
resen

ted
in

B
rassin

gton
et

a
l.

(2008,
in

p
rep

),
w

h
ere

th
e

p
rop

erties
of

th
e

tran
sien

t
p
op

u
lation

of
N

G
C

3379
w

ill
b
e

p
resen

ted
.

F
orth

com
in

g
p
ap

ers
w

ill
also

p
resen

t:
th

e
p
rop

erties
of

th
e

U
L
X

,
th

e
X

-ray
lu

m
in

osity

fu
n
ction

an
d

th
e

d
iff

u
se

em
ission

of
th

e
galax

y,
as

w
ell

as
th

e
p
rop

erties
of

th
e

n
u
clear

sou
rce

an
d

th
e

in
ten

sity
an

d
sp

ectral
variab

ility
of

th
e

lu
m

in
ou

s
X

-ray
b
in

ary
p
op

u
lation

.

T
h
e

resu
lts

from
th

is
d
eep

ob
servation

w
ill

th
en

b
e

com
p
ared

to
th

e
X

-ray
sou

rce
catalog

of

th
e

old
,
G

C
rich

ellip
tical

galax
ies

N
G

C
4278,

w
h
ich

h
as

also
recen

tly
b
een

th
e

su
b
ject

of
a

d
eep

C
h
a
n
d
ra

ob
servation

.

A
.

B
a
y
e
sia

n
E
stim

a
tio

n
s

o
f
S
o
u
rce

U
p
p
e
r-L

im
its

a
n
d

H
R

V
a
lu

e
s

In
ord

er
to

ob
tain

accu
rate

estim
ates

of
th

e
sou

rce
in

ten
sities

an
d

th
eir

h
ard

n
ess

ratios

w
e

u
se

a
m

eth
o
d

b
ased

on
th

e
B

ayesian
estim

ation
of

th
e

tru
e

sou
rce

in
ten

sity
in

th
e

p
resen

ce

of
b
ack

grou
n
d
,

an
d

eff
ective

area
variation

s
(P

ark
et

a
l.

2006).
T

h
is

m
eth

o
d

is
b
ased

on

th
e

p
osterior

p
red

ictive
p
rob

ab
ility

d
istrib

u
tion

of
th

e
sou

rce
in

ten
sity,

given
th

e
n
u
m

b
er

of
ob

served
cou

n
ts

(sou
rce

p
lu

s
b
ack

grou
n
d
),

an
d

an
estim

ate
of

th
e

lo
cal

b
ack

grou
n
d

(van

D
y
k

et
a
l.

2001).
T

h
e

ad
van

tage
of

th
is

m
eth

o
d

is
th

at
it

takes
in

to
accou

n
t

th
e

P
oisson

n
atu

re
of

th
e

sou
rce

a
n
d

th
e

b
ack

grou
n
d
,
allow

in
g

a
m

ore
accu

rate
d
ecom

p
osition

of
th

e
n
et

sou
rce

in
ten

sity.
T

h
is

is
p
articu

larly
im

p
ortan

t
for

sou
rces

very
close

to
th

e
d
etection

lim
it:

in
th

ese
cases

th
e

classical
m

eth
o
d

(e.g.
assu

m
in

g
G

au
ssian

errors,
or

even
th

e
sim

p
lifi

ed

version
of

th
e

G
eh

rels
ap

p
rox

im
ation

)
m

ay
give

zero
or

n
egative

cou
n
ts.

H
ow

ever,
ou

r

m
eth

o
d

overcom
es

th
ese

p
rob

lem
s

an
d

can
p
rov

id
e

th
e

fu
ll

p
rob

ab
ility

d
istrib

u
tion

of
th

e

sou
rce

in
ten

sities.
T

h
e

raw
sou

rce
an

d
b
ack

grou
n
d

cou
n
ts

(d
iv

id
ed

b
y

th
e

b
ack

grou
n
d

to
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sou
rce

area
ratio),

u
sed

to
d
eterm

in
e

th
e

H
R

an
d

color
valu

es
from

B
ayesian

estim
ation

s,

are
p
resen

ted
in

T
ab

le
15.

F
or

sou
rces

very
close

to
th

e
d
etection

lim
it

w
e

can
ob

tain
th

e
m

o
d
e

of
th

e
d
istrib

u
tion

w
h
ich

,
alth

ou
gh

low
er

th
an

th
e

average
b
ack

grou
n
d
,
m

igh
t

w
ell

b
e

ab
ove

zero.
In

th
ose

cases

w
e

can
also

estim
ate

th
e

u
p
p
er

68%
q
u
an

tile
of

th
e

d
istrib

u
tion

,
w

h
ich

w
ou

ld
corresp

on
d

to

th
e

68%
con

fi
d
en

ce
level

on
th

e
sou

rce
in

ten
sity

(a
sim

ilar
m

eth
o
d
,
w

h
ich

h
ow

ever
d
o
es

n
ot

m
o
d
el

th
e

P
oisson

p
rob

ab
ility

d
istrib

u
tion

of
th

e
b
ack

grou
n
d

cou
n
ts,

is
p
resen

ted
in

K
raft

et
a
l.1991).

In
F
igu

re
14

w
e

p
resen

t
th

e
p
osterior

p
rob

ab
ility

d
istrib

u
tion

s
for

h
y
p
oth

etical

sou
rces

w
ith

10
ob

served
cou

n
ts

an
d

estim
ated

b
ack

grou
n
d

of
6,

8,
an

d
10

cou
n
ts.

N
on

e
of

th
ese

cases
is

a
form

al
‘d

etection
’
(i.e.

fl
u
x

in
ten

sity
at

least
3σ

ab
ove

th
e

b
ack

grou
n
d
)

in
th

e

classical
m

eth
o
d

1
1,

h
ow

ever,
from

th
ese

d
istrib

u
tion

s
w

e
can

recover
th

e
sou

rce
in

ten
sity,

an
d

even
in

th
e

m
ost

ex
trem

e
case

(10
b
ack

grou
n
d

cou
n
ts)

w
e

can
estim

ate
th

e
u
p
p
er

con
fi
d
en

ce

b
ou

n
d

on
th

e
sou

rce
in

ten
sity.

W
e

th
an

k
th

e
C

X
C

D
S

an
d

S
D

S
team

s
for

th
eir

eff
orts

in
red

u
cin

g
th

e
d
ata

an
d

d
e-

velop
in

g
th

e
softw

are
u
sed

for
th

e
red

u
ction

(S
D

P
)

an
d

an
aly

sis
(C

IA
O

).
W

e
w

ou
ld

also

like
to

th
an

k
th

e
an

on
y
m

ou
s

referee
for

h
elp

fu
l
com

m
en

ts
w

h
ich

h
ave

im
p
roved

th
is

p
ap

er.

T
h
is

w
ork

w
as

su
p
p
orted

b
y

C
h
a
n
d
ra

G
0

gran
t

G
06-7079A

(P
I:F

ab
b
ian

o)
an

d
su

b
con

tract

G
06-7079B

(P
I:K

alogera).
W

e
ack

n
ow

led
ge

p
artial

su
p
p
ort

from
N

A
S
A

con
tract

N
A

S
8-

39073(C
X

C
).

A
.
Z
ezas

ack
n
ow

led
ges

su
p
p
ort

from
N

A
S
A

L
T

S
A

gran
t

N
A

G
5-13056.

S
.
P
el-

legrin
i
ack

n
ow

led
ges

p
artial

fi
n
an

cial
su

p
p
ort

from
th

e
Italian

S
p
ace

A
gen

cy
A

S
I

(A
gen

zia

S
p
aziale

Italian
a)

th
rou

gh
gran

t
A

S
I-IN

A
F

I/023/05/0.

R
E
F
E
R

E
N

C
E
S

A
n
gelin

i,
L
.,

L
o
ew

en
stein

,
M

.
&

M
u
sh

otzk
y,

R
.
F
.
2001,

A
p
J
,
557,

L
35

B
ergon

d
,
G

.,
Z
ep

h
f,

S
.
E

.,
R

om
an

ow
sk

y,
A

.
J
.,

S
h
arp

les,
R

.
M

.,
&

R
h
o
d
es,

K
.
L
.
2006,

A
&

A
,

448,
155

B
ild

sten
,
L
.
&

D
eloye,

C
.
J
.
2004,

A
p
J
,
607,

L
119

C
ap

p
ellari,

M
.,

et
a
l.

2006,
M

N
R

A
S
,
366,

1126

1
1W

e
note

how
ever

that
significance

of
the

source
flux

has
a

different
m

eaning
from

the
significance

of
the

detection
w

hich
strongly

depends
on

the
detection

process;a
m

ore
detailed

description
ofthese

nuanced
term

s
w

ill
be

presented
in

van
D

yk
et

al.
(2008,in

prep).
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D
av

id
,
L
.
P
.,

J
on

es,
C

.,
F
orm

an
,
W

.,
&

M
u
rray,

S
.
S
.
2005,

A
p
J
,
635,

1053

F
ab

b
ian

o,
G

.
2006,

A
R

A
A

,
44,

323

F
ab

b
ian

o,
G

.,
et

a
l.

2006,
A

p
J
,
650,

879

F
ab

b
ian

o,
G

.,
et

a
l.

2007,
astro-p

h
/0710.5126

F
reem

an
,
P
.
E

.,
K

ash
yap

,
V

.,
R

osn
er,

R
.
&

L
am

b
D

.
Q

.,
2002,

A
p
J
S
,
138,

185

G
eh

rels,
N

.
1986,

A
p
J
,
303,

336

G
iaccon

i,
R

.
1974,

in
X

-ray
A

stron
om

y,
ed

s.
R

.
G

iaccon
i

&
H

.
G

u
rsk

y,
p
.155,

D
ord

rech
t:

R
eid

el

G
ilfan

ov
,
M

.
2004,

M
N

R
A

S
,
349,

146

G
rin

d
lay,

J
.
E

.
1984,

A
d
v
.
S
p
ace

R
es.,

3,
19

H
arris,

W
.
E

.
1991,

A
R

A
A

,
29,

543

Irw
in

,
J
.,

A
th

ey,
A

.
&

B
regm

an
,
J
.
2003,

A
p
J
,
393,

134

Irw
in

,
J
.
2006,

M
N

R
A

S
,
371,

1903

K
en

ter,
A

.,
et

a
l.

2005,
A

p
J
S
,
161,

9

K
im

,
D

.-W
.
&

F
ab

b
ian

o,
G

.
2004,

A
p
J
,
611,

846

K
im

,
D

.-W
.,

C
am

eron
,
R

.
A

.,
D

rake,
J
.
J
.,

et
a
l.

2004a,
A

p
J
S
,
150,

19

K
im

,
D

.-W
.,

W
ilkes,

B
.,

G
reen

,
P
.,

et
a
l.

2004b
,
A

p
J
,
600,

59

K
im

,
D

.-W
.,

et
a
l.

2006,
A

p
J
,
652,

1090

K
im

,
M

.,
et

a
l.

2007a,
A

p
J
S
,
169,

401

K
im

,
M

.,
et

a
l.

2007b
,
A

p
J
,
659,

29

K
in

g,
A

.
R

.
2002,

M
N

R
A

S
,
335,

L
13

K
raft,

R
.
P
.,

et
a
l.

2001,
A

p
J
,
560,

675

K
u
n
d
u
,
A

.,
M

accaron
e,

T
.
J
.
&

Z
ep

f,
S
.
E

.
2002,

A
p
J
,
574,

L
5

K
u
n
d
u
,
A

.,
W

h
itm

ore,
B

.
C

.
2001,

A
p
J
,
121,

2950
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M
cC

lin
to

ck
,

J
.
E

.,
&

R
em

illard
,
R

.
A

.
2006,

in
C

om
p
act

S
tellar

X
-R
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Table 4. Master Source List

Masterid CXOU Name RA Dec Radius PU SNR Log LX(0.3−8.0 keV) Variability Opt Corr DG Flag

(J2000) (J2000) (′′) (′′) (erg s−1) LT BB K-S (′′)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

1 J104806.4+123621 10:48:06.4 +12:36:21.0 3.13 0.54 5.8 37.3 V - - - 261.1 -

2 J104806.2+123534 10:48:06.2 +12:35:34.3 3.10 0.68 4.2 37.1 V - - - 246.3 -

3 J104805.5+123423 10:48:05.5 +12:34:22.7 3.29 1.09 3.5 37.0 - - - - 235.5 -

7 J104803.0+123438 10:48:03.0 +12:34:37.8 3.00 0.68 4.4 37.1 V - - - 197.5 -

8 J104801.9+123607 10:48:01.9 +12:36:07.2 3.00 0.72 3.1 36.9 - - - - 194.6 -

9 J104801.7+123145 10:48:01.7 +12:31:44.8 4.42 0.27 30.0 38.5 V N N - 259.4 -

10 J104801.4+123426 10:48:01.4 +12:34:26.4 3.00 1.28 3.4 36.9 - - - - 175.5 BKG?

11 J104801.3+123526 10:48:01.3 +12:35:26.4 3.00 0.23 11.2 37.7 N - - - 174.0 -

12 J104801.0+123434 10:48:01.0 +12:34:34.4 3.00 0.61 3.9 37.0 - - - - 167.7 -

13 J104800.5+123645 10:48:00.5 +12:36:44.5 3.00 0.47 4.5 37.1 N - - - 194.2 -

14 J104759.9+123116 10:47:59.9 +12:31:16.4 4.78 0.95 3.7 37.1 - - - - 264.7 -

16 J104758.4+123459 10:47:58.4 +12:34:59.4 3.00 0.32 7.0 37.4 V - - - 129.4 -

17 J104758.1+123326 10:47:58.1 +12:33:26.0 3.00 0.45 6.4 37.3 N - - - 152.0 -

18 J104757.5+123136 10:47:57.5 +12:31:35.6 4.11 0.36 11.9 37.8 V - - - 229.6 -

21 J104756.5+123121 10:47:56.5 +12:31:20.8 4.26 0.49 9.1 37.6 V - - - 235.6 BKG?

23 J104755.7+123142 10:47:55.7 +12:31:41.5 3.91 0.72 4.5 37.2 N - - - 212.1 BKG?

25 J104754.5+123531 10:47:54.5 +12:35:30.9 3.00 0.16 10.7 37.8 TC - - BGexmt 80.6 O1

27 J104754.2+123223 10:47:54.2 +12:32:22.9 3.22 0.24 21.4 38.2 V - - - 165.4 -

28 J104754.2+123529 10:47:54.2 +12:35:29.4 3.00 0.20 7.5 37.5 N - - GCexmt 76.3 O1

29 J104754.1+123556 10:47:54.1 +12:35:56.2 3.00 0.21 7.1 37.4 N - - BGexmt 90.7 -

30 J104753.7+123543 10:47:53.7 +12:35:43.2 3.00 0.15 11.5 37.7 N V P none 77.9 -

32 J104753.6+123525 10:47:53.6 +12:35:25.2 3.00 0.36 3.7 37.0 N - - none 66.8 -

33 J104753.6+123300 10:47:53.6 +12:33:00.2 3.00 0.86 3.1 36.9 N - - - 127.7 -

35 J104753.3+123319 10:47:53.3 +12:33:18.5 3.00 0.55 3.7 37.0 N - - - 109.9 -

37 J104753.0+123530 10:47:53.0 +12:35:29.7 3.00 0.24 6.3 37.3 V - - none 61.0 -

39 J104752.8+123604 10:47:52.8 +12:36:03.7 3.00 0.31 3.3 36.9 N - - none 84.6 -

40 J104752.8+123452 10:47:52.8 +12:34:52.4 3.00 0.41 3.3 36.9 V - - GCexmt 47.0 -

41 J104752.8+123509 10:47:52.8 +12:35:08.5 3.00 0.12 25.3 38.3 V N N GCcorr 48.9 -

42 J104752.7+123338 10:47:52.7 +12:33:38.0 3.00 0.14 40.5 38.7 V N N GCcorr 88.1 -

44 J104752.4+123418 10:47:52.4 +12:34:17.7 3.00 0.39 4.1 37.1 V - - BGexmt 54.7 -

45 J104752.3+123524 10:47:52.3 +12:35:24.2 3.00 0.30 4.4 37.1 V - - BGexmt 50.3 -

47 J104751.8+123508 10:47:51.8 +12:35:07.8 3.00 0.14 12.6 37.9 N V N none 35.5 O1

48 J104751.7+123518 10:47:51.7 +12:35:17.8 3.00 0.38 3.1 37.0 N - - none 39.4 O1
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Table 4—Continued

Masterid CXOU Name RA Dec Radius PU SNR Log LX(0.3−8.0 keV) Variability Opt Corr DG Flag

(J2000) (J2000) (′′) (′′) (erg s−1) LT BB K-S (′′)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

50 J104751.6+123536 10:47:51.6 +12:35:35.9 3.00 0.27 5.2 37.2 PTC - - GCcorr 51.1 -

52 J104751.2+123410 10:47:51.2 +12:34:10.0 3.00 0.34 4.5 37.2 V - - none 49.7 O1

53 J104751.2+123458 10:47:51.2 +12:34:58.3 3.00 0.17 10.4 37.7 V - - BGexmt 23.5 -

54 J104751.1+123445 10:47:51.1 +12:34:44.9 3.00 0.34 4.2 37.1 N - - BGexmt 23.6 -

55 J104751.1+123549 10:47:51.1 +12:35:49.1 3.00 0.13 13.9 37.9 V - - GCcorr 59.4 -

56 J104751.0+123439 10:47:51.0 +12:34:39.0 3.00 0.37 3.5 37.0 N - - BGexmt 25.4 -

58 J104750.9+123408 10:47:50.9 +12:34:08.3 3.00 0.35 5.3 37.3 N - - GCexmt 49.6 O1

59 J104750.8+123507 10:47:50.8 +12:35:07.2 3.00 0.23 6.2 37.3 V - V BGexmt 22.0 -

60 J104750.5+123450 10:47:50.5 +12:34:50.3 3.00 0.18 10.5 37.7 N - - none 14.2 -

62 J104750.5+123437 10:47:50.5 +12:34:37.0 3.00 0.18 9.0 37.7 V - P GCcorr 21.2 O1

63 J104750.5+123210 10:47:50.5 +12:32:09.6 3.38 0.83 3.2 36.9 V - - - 164.7 -

64 J104750.4+123527 10:47:50.4 +12:35:26.5 3.00 0.15 12.5 37.8 V - - none 34.7 -

66 J104750.3+123507 10:47:50.3 +12:35:06.6 3.00 0.16 10.8 37.7 N - P GCcorr 16.8 -

67 J104750.2+123455 10:47:50.2 +12:34:55.3 3.00 0.12 30.2 38.5 N N N GCcorr 8.9 O2

68 J104750.1+123500 10:47:50.1 +12:34:59.5 3.00 0.26 7.1 37.3 - - - BGcorr 9.7 O2

70 J104750.0+123457 10:47:50.0 +12:34:56.9 3.00 0.08 83.7 39.3 V V V GCexmt 6.7 O2

71 J104750.0+123452 10:47:50.0 +12:34:52.3 3.00 0.23 7.9 37.4 - - - GCexmt 5.8 O2

72 J104750.0+123445 10:47:50.0 +12:34:44.7 3.00 0.32 8.3 37.5 N - P BGexmt 10.6 double?

74 J104749.8+123455 10:47:49.8 +12:34:55.0 3.00 0.11 32.4 38.6 V N P X 3.2 O2

75 J104749.8+123452 10:47:49.8 +12:34:52.0 3.00 0.14 16.9 38.1 V - - X 3.2 O2

77 J104749.7+123458 10:47:49.7 +12:34:57.9 3.00 0.14 18.4 38.1 V N N X 4.2 O2

78 J104749.6+123452 10:47:49.6 +12:34:51.5 3.00 0.17 11.8 37.7 V - - X 2.4 O2

80 J104749.6+123502 10:47:49.6 +12:35:02.3 3.00 0.24 7.2 37.4 N - - none 8.5 -

81 J104749.6+123454 10:47:49.6 +12:34:53.9 3.00 0.12 27.8 38.4 V N N X 0.0 O2

82 J104749.5+123500 10:47:49.5 +12:34:59.9 3.00 0.13 24.2 38.3 V N N none 6.2 O2

83 J104749.4+123459 10:47:49.4 +12:34:59.3 3.00 0.17 11.7 37.7 N - - none 6.3 O2

84 J104749.2+123432 10:47:49.2 +12:34:32.0 3.00 0.34 6.1 37.2 V - - none 22.4 O2

85 J104749.2+123431 10:47:49.2 +12:34:31.1 3.00 0.48 4.2 36.9 PTC - - BGcorr 23.6 O2

86 J104749.1+123449 10:47:49.1 +12:34:48.8 3.00 0.11 44.3 38.8 V N P none 8.7 -

87 J104749.1+123456 10:47:49.1 +12:34:55.8 3.00 0.16 12.6 37.8 N N N none 7.6 O2

88 J104748.9+123515 10:47:48.9 +12:35:14.7 3.00 0.20 8.8 37.5 V - - - 23.0 -

89 J104748.9+123459 10:47:48.9 +12:34:59.1 3.00 0.23 6.9 37.5 TC - - BGexmt 11.9 O1

90 J104748.7+123547 10:47:48.7 +12:35:46.7 3.00 0.13 18.0 38.1 N N P - 54.3 -
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Table 4—Continued

Masterid CXOU Name RA Dec Radius PU SNR Log LX(0.3−8.0 keV) Variability Opt Corr DG Flag

(J2000) (J2000) (′′) (′′) (erg s−1) LT BB K-S (′′)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

92 J104748.5+123233 10:47:48.5 +12:32:32.8 3.08 0.67 3.1 36.9 V - - - 141.9 -

93 J104748.5+123501 10:47:48.5 +12:35:01.0 3.00 0.18 9.7 37.6 V - - BGexmt 18.1 -

94 J104748.0+123446 10:47:48.0 +12:34:45.7 3.00 0.29 7.1 37.4 TC V V - 24.8 double?

95 J104747.8+123505 10:47:47.8 +12:35:04.7 3.00 0.26 7.0 37.4 V - - - 28.1 -

96 J104747.7+123453 10:47:47.7 +12:34:53.3 3.00 0.33 5.2 37.2 V - - - 27.9 -

98 J104747.6+123715 10:47:47.6 +12:37:15.2 3.00 0.23 8.7 37.5 V - - - 144.4 -

99 J104747.3+123416 10:47:47.3 +12:34:15.9 3.00 0.20 11.9 37.8 V - - none 50.9 -

100 J104747.2+123500 10:47:47.2 +12:34:59.8 3.00 0.26 6.7 37.4 TC - - - 35.2 -

101 J104747.1+123506 10:47:47.1 +12:35:05.5 3.00 0.31 5.9 37.3 N - - - 38.5 BKG?

102 J104747.0+123439 10:47:47.0 +12:34:38.7 3.00 0.13 35.9 38.6 V N N - 41.4 -

103 J104746.8+123427 10:47:46.8 +12:34:27.4 3.00 0.15 24.0 38.3 V N P - 48.4 O2

104 J104746.6+123345 10:47:46.6 +12:33:45.1 3.00 0.58 3.5 37.0 V - - - 81.3 -

105 J104746.6+123431 10:47:46.6 +12:34:30.8 3.00 0.49 4.0 37.1 V - - - 50.1 O1

106 J104746.5+123424 10:47:46.5 +12:34:23.5 3.00 0.19 13.7 37.9 V - - - 54.0 O1

108 J104746.4+123440 10:47:46.4 +12:34:40.0 3.00 0.56 3.4 36.9 - - - - 48.9 -

109 J104745.8+123322 10:47:45.8 +12:33:22.0 3.00 0.49 5.0 37.2 V - - - 107.5 BKG?

110 J104745.8+123222 10:47:45.8 +12:32:22.2 3.41 0.42 8.7 37.5 N - - - 161.7 -

111 J104745.7+123527 10:47:45.7 +12:35:27.3 3.00 0.37 4.4 37.1 N - - - 66.3 -

112 J104745.4+123352 10:47:45.4 +12:33:51.9 3.00 0.46 4.8 37.1 N - - - 87.0 -

113 J104744.2+123418 10:47:44.2 +12:34:17.6 3.00 0.51 3.7 37.0 N - - - 86.9 -

114 J104744.0+123401 10:47:44.0 +12:34:00.5 3.00 0.46 4.5 37.1 V - - - 98.1 -

115 J104743.6+123411 10:47:43.6 +12:34:10.8 3.00 0.74 2.3 36.7 PTC - - - 97.2 -

116 J104743.4+123249 10:47:43.4 +12:32:48.8 3.27 0.32 10.0 37.6 V - - - 154.1 -

119 J104741.9+123331 10:47:41.9 +12:33:31.1 3.00 0.29 10.0 37.6 N - - GCcorr 139.9 -

120 J104741.8+123745 10:47:41.8 +12:37:45.0 3.00 0.19 24.0 38.3 V V V - 205.3 -

121 J104741.0+123505 10:47:41.0 +12:35:04.6 3.00 0.22 14.5 37.9 V N N - 126.7 -

122 J104740.8+123538 10:47:40.8 +12:35:37.8 3.00 2.01 4.0 37.0 - - - - 135.7 -

125 J104739.7+123258 10:47:39.7 +12:32:57.8 3.66 0.34 10.5 37.7 N - - - 185.1 -

126 J104738.9+123731 10:47:38.9 +12:37:31.1 3.00 0.90 3.0 36.9 - - - - 221.5 BKG?

127 J104738.4+123340 10:47:38.4 +12:33:40.0 3.46 0.70 3.9 37.0 V - - - 180.0 -

128 J104738.2+123308 10:47:38.2 +12:33:07.6 3.80 0.27 22.3 38.3 TC V V - 197.7 -

129 J104738.0+123721 10:47:38.0 +12:37:20.8 3.02 0.56 5.1 37.2 N - - - 224.3 -

130 J104737.4+123651 10:47:37.4 +12:36:51.0 3.02 0.29 10.5 37.7 V - - - 213.8 -
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Table 4—Continued

Masterid CXOU Name RA Dec Radius PU SNR Log LX(0.3−8.0 keV) Variability Opt Corr DG Flag

(J2000) (J2000) (′′) (′′) (erg s−1) LT BB K-S (′′)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

131 J104735.3+123349 10:47:35.3 +12:33:48.5 3.96 0.48 8.6 37.6 V - - - 219.1 -

132 J104733.3+123446 10:47:33.3 +12:34:45.6 4.03 0.37 10.3 37.7 N - - - 238.7 -

Master Source List for sources with SNR<3

4 J104804.3+123344 10:48:04.3 +12:33:43.9 3.35 2.77 0.5 35.8 (≤ 36.6) - - - - 225.8 BKG?

5 J104804.0+123502 10:48:04.0 +12:35:01.7 3.00 1.73 1.3 36.2 (≤ 36.7) - - - - 211.3 BKG?

6 J104803.1+123310 10:48:03.1 +12:33:09.8 3.00 - - ≤ 36.6 (≤ 37.4) N - - - 223.0 X

15 J104758.7+123635 10:47:58.7 +12:36:35.0 3.00 0.69 2.6 36.8 (≤ 37.1) - - - - 167.9 -

19 J104757.5+123348 10:47:57.5 +12:33:48.1 3.00 - - ≤ 36.2 (≤ 37.3) N - - - 132.7 X

20 J104757.3+123529 10:47:57.3 +12:35:29.1 3.00 0.61 2.6 36.8 (≤ 37.1) - - - - 118.9 -

22 J104756.3+123206 10:47:56.3 +12:32:05.8 3.62 - - ≤ 36.9 (≤ 37.7) N - - - 194.9 X

24 J104754.9+123530 10:47:54.9 +12:35:30.2 3.00 0.49 2.7 36.8 (≤ 37.2) V - - none 85.7 -

26 J104754.4+123242 10:47:54.4 +12:32:41.7 3.00 0.84 2.5 36.8 (≤ 37.1) - - - - 150.0 -

31 J104753.7+123443 10:47:53.7 +12:34:43.4 3.00 0.72 2.4 36.8 (≤ 37.1) - - - BGcorr 60.7 BKG?

34 J104753.5+123506 10:47:53.5 +12:35:05.9 3.00 0.49 1.2 36.4 (≤ 37.0) - - - GCexmt 58.9 -

36 J104753.2+123500 10:47:53.2 +12:34:59.7 3.00 0.43 2.8 36.8 (≤ 37.2) V - - none 53.1 -

38 J104752.9+123326 10:47:52.9 +12:33:25.9 3.00 0.72 1.7 36.6 (≤ 37.0) N - - - 100.5 -

43 J104752.5+123518 10:47:52.5 +12:35:17.6 3.00 0.48 1.9 36.7 (≤ 37.1) - - - BGcorr 48.7 -

46 J104751.9+123504 10:47:51.9 +12:35:04.1 3.00 0.44 2.1 36.8 (≤ 37.2) - - - GCexmt 35.2 O1

49 J104751.6+123523 10:47:51.6 +12:35:22.5 3.00 0.40 1.5 36.6 (≤ 37.1) N - - GCexmt 41.5 O1

51 J104751.3+123511 10:47:51.3 +12:35:10.8 3.00 0.34 2.8 36.9 (≤ 37.2) N - - GCexmt 29.7 -

57 J104750.9+123458 10:47:50.9 +12:34:58.1 3.00 - - ≤ 37.0 (≤ 37.7) V - - none 20.3 X

61 J104750.5+123423 10:47:50.5 +12:34:23.1 3.00 0.65 1.5 36.5 (≤ 37.0) N - - GCcorr 33.4 -

65 J104750.4+123434 10:47:50.4 +12:34:33.8 3.00 0.52 1.6 36.7 (≤ 37.2) - - - BGexmt 23.0 O1

69 J104750.1+123514 10:47:50.1 +12:35:13.6 3.00 0.45 2.6 36.8 (≤ 37.2) - - - BGexmt 20.9 -

73 J104749.9+123448 10:47:49.9 +12:34:47.9 3.00 - - ≤ 36.7 (≤ 37.9) V - - none 7.3 X

76 J104749.7+123440 10:47:49.7 +12:34:40.4 3.00 - - ≤ 36.6 (≤ 37.8) N - - GCexmt 13.5 X

79 J104749.6+123411 10:47:49.6 +12:34:10.5 3.00 0.97 0.8 36.2 (≤ 36.9) N - - GCcorr 43.4 -

91 J104748.6+123430 10:47:48.6 +12:34:29.5 3.00 0.63 0.7 36.2 (≤ 36.9) V - - none 28.2 -

97 J104747.7+123433 10:47:47.7 +12:34:33.2 3.00 0.62 2.6 36.8 (≤ 37.1) - - - - 34.9 -

107 J104746.5+123626 10:47:46.5 +12:36:26.3 3.00 - - ≤ 36.2 (≤ 37.4) N - - - 103.1 X

117 J104743.3+123448 10:47:43.3 +12:34:47.6 3.00 0.71 1.7 36.7 (≤ 37.0) N - - - 91.7 -
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Table 4—Continued

Masterid CXOU Name RA Dec Radius PU SNR Log LX(0.3−8.0 keV) Variability Opt Corr DG Flag

(J2000) (J2000) (′′) (′′) (erg s−1) LT BB K-S (′′)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

118 J104742.2+123539 10:47:42.2 +12:35:39.3 3.00 0.68 2.1 36.7 (≤ 37.1) V - - - 117.9 -

123 J104740.8+123446 10:47:40.8 +12:34:46.2 3.00 0.76 2.8 36.8 (≤ 37.1) - - - - 129.5 -

124 J104739.9+123457 10:47:39.9 +12:34:57.4 3.00 1.20 2.4 36.8 (≤ 37.1) - - - - 141.7 BKG?

Note. — Table has been divided into two parts. The first part lists all sources with SNR >3, in at least one observation. The second section lists the remaining

sources, that have SNR <3 in all observations. Col. (1): source number, col. (2): IAU name (following the convention “CXOU Jhhmmss.s+/−ddmmss”), cols.

(3) and (4): right ascension and declination, col. (5): source extraction radius in arcseconds, col. (6): position uncertainty (from section 2.2, equation 1), col. (7):

signal-to-noise ratio, col. (8): log LX (0.3−8.0 keV) assuming D=10.6 Mpc (for the sources with SNR<3, 3σ upper limits are also quoted in brackets). For sources

only detected in a single observation, 1σ upper limits from the co-added observation are quoted (with 3σ upper limits from the detected observatioin presented

in brackets), col. (9): long-term source variability - (N) indicates non-variable sources, (V) indicates variable sources, (TC) transient candidates, (PTC) possible

transients, cols. (10) and (11): short-term variability, where (BB) indicates Bayesian block analysis and (K-S) indicates the Kolmogorov-Smirnov test, in both

columns symbols indicate - (N) non-variable in all observations, (V) variable in at least one observation, (P) possible variability in at least one observation, col.

(12): optical associations - ‘GC’ indicates that the optical source is a confirmed globular cluster, ‘BG’ indicates that optical source is a background objects. ‘corr’

denotes matches that have been defined as correlations, and ‘exmt’ denotes matches between 0.6′′ and 3′′ in separation. ‘none’ indicates sources inside the field of

view of the HST observation, but have no optical counterpart, ‘X’ indicates sources within the HST FOV, but also within 5′′ of the nucleus. All other sources are

external to the HST FOV. Col. (13): distance from the galactic center (in arcseconds), where values in bold type face indicate sources that lie within the D25 ellipse.

Col. (14): flag information - (X) sources detected in a single observation only, O1 and O2 overlapping sources (single and complicated cases respectively), (BKG?)

possible background objects and (double?) possible double sources.
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Table 5. Source counts, hardness ratios and color-color values: Coadded Observation

MID Net Counts HR C21 C32 Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band (0.3−8.0 keV)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1 58.9±10.2 14.2±5.6 36.4±7.5 50.6±8.9 8.3±5.6 45.7±8.3 11.9±6.1 -0.65 +0.13
−0.14 -0.31+0.18

−0.15 0.65+0.34
−0.24 37.3

2 36.2±8.7 1.5±3.6 23.0±6.5 24.5±7.0 11.7±5.8 24.8±6.6 13.4±6.1 -0.39 +0.19
−0.20 -0.97+0.53

−0.63 0.30+0.26
−0.17 37.1

3 28.9±8.3 7.3±4.7 15.1±5.7 22.4±6.9 6.5±5.3 16.5±5.9 9.1±5.8 -0.39 +0.27
−0.30 -0.22+0.28

−0.28 0.43+0.40
−0.40 37.0

4 1.8±3.6 -0.1±2.3 -0.1±2.3 -0.2±2.7 2.0±3.2 0.8±2.7 1.7±3.2 0.20 +0.80
−0.18 0.08+1.07

−1.07 -0.38+0.76
−1.07 35.8

5 4.6±3.6 -0.3±1.9 2.6±2.9 2.3±2.9 2.3±2.9 1.6±2.7 3.2±3.2 0.29 +0.50
−0.40 -0.69+0.69

−0.99 0.08+0.48
−0.46 36.2

6 ≤10.6 - - - - - - - - - ≤36.6

7 38.7±8.8 7.0±4.6 23.9±6.5 30.8±7.5 7.8±5.3 23.1±6.5 14.5±6.2 -0.31 +0.21
−0.19 -0.39+0.21

−0.30 0.44+0.39
−0.21 37.1

8 24.7±8.0 8.6±4.7 15.4±5.7 24.0±6.9 0.7±4.7 17.2±5.9 3.0±5.2 -0.78 +0.14
−0.22 -0.13+0.21

−0.25 0.75+0.86
−0.43 36.9

9 997.6±33.2 271.4±17.8 567.3±25.0 838.7±30.3 159.0±14.4 725.7±28.1 224.4±16.7 -0.58 +0.02
−0.03 -0.23+0.04

−0.02 0.59+0.03
−0.05 38.5

10 27.9±8.1 1.5±3.8 3.5±4.1 5.0±5.1 22.9±6.8 1.7±4.0 25.6±7.1 0.90 +0.10
−0.10 -0.11+0.75

−0.94 -0.66+0.33
−0.56 36.9

11 165.6±14.7 43.3±8.0 95.8±11.1 139.2±13.3 26.4±7.1 123.9±12.5 35.7±8.0 -0.60 +0.07
−0.07 -0.23+0.07

−0.09 0.58+0.12
−0.10 37.7

12 32.8±8.4 8.2±4.7 18.2±6.0 26.4±7.1 6.4±5.1 20.0±6.2 11.0±5.8 -0.38 +0.25
−0.21 -0.24+0.22

−0.25 0.53+0.34
−0.40 37.0

13 40.2±8.9 -0.4±3.2 20.6±6.2 20.1±6.5 20.1±6.5 18.2±6.0 23.6±7.0 0.05 +0.20
−0.17 -1.00+0.43

−0.95 0.03+0.18
−0.14 37.1

14 38.4±10.4 5.0±5.2 17.6±6.5 22.7±7.8 15.8±7.3 16.0±6.4 22.0±8.0 0.08 +0.24
−0.24 -0.38+0.34

−0.51 0.10+0.23
−0.27 37.1

15 18.7±7.3 5.9±4.3 6.5±4.6 12.4±5.8 6.3±5.1 11.1±5.2 5.7±5.2 -0.45 +0.18
−0.55 0.03+0.42

−0.37 0.08+0.47
−0.50 36.8

16 76.8±11.0 22.9±6.4 34.2±7.4 57.1±9.3 19.7±6.6 52.1±8.7 19.8±6.8 -0.51 +0.12
−0.13 -0.06+0.11

−0.15 0.25+0.17
−0.13 37.4

17 66.9±10.4 13.8±5.3 33.4±7.2 47.2±8.5 19.7±6.6 40.8±7.8 23.7±7.1 -0.34 +0.14
−0.13 -0.27+0.16

−0.16 0.23+0.20
−0.10 37.3

18 195.7±16.4 14.3±6.0 121.9±12.5 136.2±13.5 59.5±9.9 111.3±12.1 80.9±11.2 -0.23 +0.07
−0.08 -0.81+0.13

−0.19 0.35+0.07
−0.09 37.8

19 ≤5.5 - - - - - - - - - ≤36.2

20 19.8±7.6 7.2±4.6 9.8±5.0 17.0±6.3 2.8±5.0 13.3±5.4 2.1±5.1 -0.78 +0.15
−0.22 -0.03+0.29

−0.31 0.42+0.75
−0.45 36.8

21 127.2±14.0 0.1±4.3 51.8±8.9 51.9±9.5 75.3±10.8 35.7±7.8 94.6±11.9 0.39 +0.10
−0.10 -1.32+0.51

−0.79 -0.13+0.09
−0.08 37.6

22 ≤23.4 - - - - - - - - - ≤36.9

23 44.9±10.1 4.6±4.7 9.7±5.3 14.3±6.6 30.6±8.1 11.5±5.7 31.7±8.3 0.42 +0.20
−0.19 -0.18+0.44

−0.54 -0.42+0.19
−0.28 37.2

24 21.0±7.7 2.7±4.0 7.9±4.7 10.6±5.7 10.4±5.8 8.7±5.0 12.2±6.1 0.09 +0.34
−0.32 -0.23+0.45

−0.70 -0.07+0.31
−0.35 36.8

25 195.3±18.3 62.1±9.2 118.3±12.2 180.3±14.8 14.5±6.1 163.5±14.1 17.9±6.5 -0.83 +0.05
−0.06 -0.16+0.06

−0.08 0.91+0.20
−0.13 37.8

26 18.5±7.4 5.4±4.1 10.3±5.1 15.7±6.1 2.8±4.8 16.2±5.8 1.6±4.8 -0.88 +0.14
−0.12 -0.16+0.32

−0.35 0.43+0.72
−0.43 36.8

27 525.7±24.5 195.3±15.2 250.2±17.1 445.5±22.4 80.2±10.7 381.7±20.8 100.2±11.8 -0.63 +0.03
−0.04 0.00+0.03

−0.05 0.52+0.07
−0.05 38.2

28 109.9±14.6 12.8±5.3 68.1±9.6 80.9±10.6 29.0±7.4 75.1±10.1 33.4±7.8 -0.45 +0.10
−0.09 -0.63+0.16

−0.15 0.38+0.14
−0.08 37.5

29 78.9±11.0 20.9±6.1 45.2±8.1 66.1±9.7 12.7±6.0 58.2±9.0 15.6±6.4 -0.63 +0.11
−0.11 -0.22+0.13

−0.12 0.59+0.19
−0.19 37.4

30 171.9±15.0 46.3±8.2 107.5±11.7 153.8±13.8 18.1±6.5 129.6±12.7 35.6±8.0 -0.62 +0.07
−0.06 -0.26+0.07

−0.09 0.79+0.16
−0.12 37.7

31 18.7±7.8 2.4±4.0 7.2±4.8 9.6±5.8 9.1±5.8 6.1±4.8 11.3±6.2 0.26 +0.40
−0.40 -0.28+0.58

−0.72 -0.02+0.39
−0.43 36.8

32 32.6±8.8 14.9±5.7 22.8±6.5 37.7±8.2 -5.0±4.0 38.1±7.9 -3.4±4.4 -0.99 +0.03
−0.01 -0.05+0.14

−0.21 1.31+1.00
−0.48 37.0

33 24.7±7.9 7.1±4.4 11.7±5.3 18.7±6.5 5.9±5.2 13.1±5.6 8.6±5.7 -0.33 +0.34
−0.31 -0.08+0.24

−0.32 0.33+0.45
−0.41 36.9
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Table 5—Continued

MID Net Counts HR C21 C32 Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band (0.3−8.0 keV)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

34 8.9±7.2 3.0±4.3 6.1±4.7 9.1±5.9 -0.2±4.7 8.6±5.3 0.5±5.0 -0.72 +0.23
−0.28 -0.11+0.57

−0.75 0.43+0.99
−0.62 36.4

35 31.1±8.4 13.5±5.3 13.7±5.4 27.2±7.1 3.9±5.1 25.1±6.6 5.5±5.4 -0.74 +0.11
−0.26 0.07+0.22

−0.18 0.49+0.65
−0.37 37.0

36 22.5±8.2 14.5±5.8 7.6±4.8 22.1±7.1 0.4±4.7 16.9±6.3 0.2±4.8 -0.92 +0.12
−0.08 0.35+0.32

−0.24 0.48+0.91
−0.53 36.8

37 66.2±10.5 18.0±6.0 33.7±7.4 51.7±9.1 14.5±6.1 41.5±8.1 23.5±7.0 -0.35 +0.14
−0.13 -0.14+0.11

−0.18 0.38+0.20
−0.16 37.3

38 11.8±7.1 -0.2±3.4 14.4±5.6 14.1±6.1 -2.4±4.3 9.5±5.1 0.9±5.0 -0.74 +0.19
−0.26 -0.84+0.46

−0.92 0.99+0.84
−0.53 36.6

39 26.6±8.1 14.6±5.6 9.3±5.0 23.9±7.0 2.6±4.8 19.7±6.3 3.4±5.1 -0.78 +0.12
−0.22 0.27+0.24

−0.22 0.40+0.75
−0.45 36.9

40 28.3±8.5 4.4±4.6 17.3±6.0 21.7±7.1 6.5±5.3 20.6±6.5 7.2±5.6 -0.59 +0.24
−0.29 -0.46+0.39

−0.46 0.45+0.43
−0.34 36.9

41 718.7±28.4 261.3±17.4 362.0±20.3 623.3±26.3 95.3±11.4 525.1±24.2 131.0±13.1 -0.65 +0.03
−0.03 -0.04+0.03

−0.04 0.62+0.04
−0.06 38.3

42 1741.8±43.0 350.2±19.9 1051.5±33.5 1401.7±38.6 340.1±19.8 1207.0±35.8 482.3±23.3 -0.49 +0.02
−0.02 -0.39+0.04

−0.01 0.53+0.02
−0.04 38.7

43 14.9±7.7 1.1±4.0 6.5±4.8 7.6±5.8 7.2±5.6 6.2±5.1 8.9±5.9 0.09 +0.50
−0.50 -0.33+0.61

−0.91 -0.02+0.52
−0.51 36.7

44 37.0±8.9 14.9±5.7 15.6±5.8 30.4±7.6 6.5±5.3 21.1±6.5 9.4±5.8 -0.48 +0.25
−0.24 0.06+0.22

−0.16 0.43+0.37
−0.42 37.1

45 41.8±9.4 7.6±5.0 24.6±6.7 32.2±7.9 9.7±5.8 32.5±7.5 9.3±5.9 -0.63 +0.18
−0.20 -0.43+0.30

−0.24 0.45+0.28
−0.26 37.1

46 20.4±9.8 10.5±5.3 9.2±5.2 19.7±7.0 1.0±4.8 15.6±6.2 0.3±5.0 -0.86 +0.13
−0.14 0.20+0.24

−0.33 0.77+0.59
−0.79 36.8

47 278.0±22.0 79.3±10.3 142.4±13.3 221.7±16.4 55.9±9.3 186.9±15.1 76.5±10.5 -0.48 +0.06
−0.06 -0.17+0.08

−0.04 0.43+0.08
−0.07 37.9

48 31.0±9.9 2.5±4.3 25.1±6.8 27.6±7.6 3.9±5.0 28.4±7.3 5.2±5.3 -0.78 +0.10
−0.22 -0.72+0.38

−0.69 0.72+0.63
−0.36 37.0

49 12.8±8.4 6.5±4.7 1.4±4.1 7.9±5.8 6.2±5.3 6.7±5.1 4.6±5.3 -0.32 +0.30
−0.68 0.43+0.92

−0.54 -0.32+0.65
−0.98 36.6

50 49.5±9.5 8.6±4.8 28.3±6.9 37.0±8.0 12.5±5.8 22.8±6.5 23.6±6.9 -0.06 +0.16
−0.19 -0.37+0.18

−0.26 0.36+0.22
−0.16 37.2

51 23.7±8.5 12.9±5.7 10.9±5.8 23.7±7.6 -0.1±4.4 19.4±6.8 1.7±5.0 -0.85 +0.12
−0.15 0.10+0.34

−0.21 0.70+0.92
−0.52 36.9

52 52.1±11.6 12.3±5.4 32.4±7.3 44.7±8.7 8.3±5.6 36.2±7.8 12.3±6.1 -0.57 +0.17
−0.16 -0.34+0.22

−0.14 0.59+0.34
−0.25 37.2

53 152.9±14.7 53.9±9.0 77.6±10.5 131.5±13.4 21.4±6.8 114.8±12.4 30.0±7.7 -0.63 +0.07
−0.08 -0.05+0.08

−0.09 0.57+0.16
−0.11 37.7

54 41.7±9.8 22.2±6.7 15.6±6.3 37.9±8.7 3.8±5.1 32.1±7.9 4.7±5.5 -0.81 +0.08
−0.19 0.23+0.22

−0.16 0.46+0.67
−0.35 37.1

55 240.0±17.2 80.1±10.2 144.7±13.3 224.8±16.4 15.2±6.2 186.8±15.0 34.9±7.9 -0.72 +0.05
−0.05 -0.17+0.08

−0.04 0.97+0.18
−0.12 37.9

56 31.0±9.0 3.8±4.6 25.9±7.1 29.7±8.0 1.3±4.7 27.4±7.4 3.3±5.2 -0.84 +0.10
−0.16 -0.62+0.33

−0.59 0.91+0.81
−0.40 37.0

57 ≤31.5 - - - - - - - - - ≤37.0

58 64.7±12.2 20.2±6.3 34.2±7.4 54.4±9.2 10.5±5.7 52.4±8.8 11.3±5.9 -0.70 +0.13
−0.12 -0.16+0.18

−0.10 0.50+0.27
−0.18 37.3

59 72.2±11.6 16.3±6.3 43.1±8.5 59.4±10.2 12.9±6.2 49.9±9.3 17.0±6.7 -0.56 +0.15
−0.13 -0.33+0.18

−0.15 0.60+0.16
−0.25 37.3

60 159.9±15.2 41.0±8.3 90.2±11.2 131.3±13.5 28.7±7.6 105.2±12.1 48.9±9.1 -0.43 +0.08
−0.08 -0.24+0.09

−0.09 0.53+0.12
−0.10 37.7

61 11.3±7.3 2.5±4.3 4.3±4.6 6.8±5.8 4.5±5.1 3.3±4.8 5.3±5.3 0.16 +0.48
−0.32 -0.05+0.74

−0.86 -0.04+0.84
−0.65 36.5

62 169.8±18.9 30.3±7.4 104.4±11.7 134.8±13.4 35.3±8.1 117.1±12.4 45.0±8.9 -0.50 +0.07
−0.08 -0.44+0.10

−0.10 0.50+0.11
−0.09 37.7

63 27.7±8.6 4.6±4.4 17.7±6.0 22.2±7.0 5.5±5.7 17.3±6.1 10.0±6.3 -0.38 +0.33
−0.27 -0.40+0.30

−0.49 0.46+0.56
−0.32 36.9

64 201.2±16.1 47.4±8.4 104.6±11.6 152.0±13.9 49.2±8.7 128.5±12.8 64.8±9.8 -0.40 +0.07
−0.07 -0.23+0.07

−0.09 0.36+0.09
−0.08 37.8

65 16.3±10.2 6.8±5.1 6.5±5.1 13.3±6.7 2.1±5.1 11.4±6.0 3.0±5.5 -0.67 +0.21
−0.33 -0.04+0.74

−0.31 0.36+0.93
−0.70 36.7

66 164.5±15.3 30.4±7.5 96.1±11.5 126.5±13.3 38.0±8.1 111.4±12.4 51.2±9.1 -0.43 +0.08
−0.08 -0.40+0.11

−0.10 0.44+0.09
−0.10 37.7
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Table 5—Continued

MID Net Counts HR C21 C32 Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band (0.3−8.0 keV)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

67 1008.9±33.4 200.1±15.6 582.3±25.4 782.4±29.4 226.5±16.4 670.1±27.3 311.6±19.0 -0.43 +0.03
−0.03 -0.37+0.04

−0.03 0.44+0.04
−0.03 38.5

68 71.8±10.2 16.3±5.6 39.8±7.7 56.1±9.0 15.7±5.4 55.0±8.9 17.1±5.7 -0.58 +0.10
−0.10 -0.27+0.12

−0.16 0.43+0.15
−0.14 37.3

69 21.4±8.4 2.4±4.6 7.1±5.2 9.5±6.5 11.9±5.9 9.5±6.0 14.2±6.3 0.14 +0.34
−0.38 -0.19+0.63

−0.84 -0.16+0.33
−0.42 36.8

70 7222.3±86.3 1819.2±43.8 4124.5±65.4 5943.7±78.3 1278.6±36.9 5131.2±72.8 1777.0±43.3 -0.54 +0.01
−0.01 -0.26+0.02

−0.01 0.54+0.01
−0.01 39.3

71 91.5±11.6 34.8±7.5 46.2±8.4 81.0±10.8 10.4±5.0 71.9±10.2 10.0±5.1 -0.79 +0.07
−0.09 -0.03+0.11

−0.10 0.65+0.20
−0.16 37.4

72 111.0±13.4 39.5±8.3 53.1±9.2 92.6±11.9 18.4±6.7 68.9±10.4 29.8±7.9 -0.46 +0.10
−0.11 -0.05+0.13

−0.08 0.45+0.19
−0.12 37.5

73 ≤18.1 - - - - - - - - - ≤36.7

74 1165.4±35.9 356.5±20.4 653.1±27.0 1009.6±33.4 155.8±13.9 874.5±31.1 228.7±16.6 -0.63 +0.02
−0.03 -0.17+0.04

−0.02 0.66+0.03
−0.05 38.6

75 373.6±22.1 159.9±14.6 187.2±15.6 347.2±20.9 26.5±7.4 317.2±19.8 36.2±8.3 -0.82 +0.03
−0.04 0.03+0.05

−0.05 0.86+0.13
−0.09 38.1

76 ≤12.5 - - - - - - - - - ≤36.6

77 414.4±22.5 109.3±12.3 224.3±16.5 333.6±20.1 80.7±10.4 295.9±18.9 101.8±11.6 -0.54 +0.03
−0.05 -0.21+0.05

−0.05 0.49+0.05
−0.07 38.1

78 174.9±14.8 45.5±8.2 92.5±10.9 138.0±13.2 36.9±7.5 118.3±12.3 49.3±8.4 -0.47 +0.06
−0.07 -0.20+0.08

−0.08 0.43+0.10
−0.08 37.7

79 5.1±6.5 -0.2±3.4 5.0±4.6 4.9±5.2 0.2±4.4 7.6±5.1 0.1±4.6 -0.79 +0.22
−0.21 -0.38+0.61

−1.07 0.35+1.02
−0.67 36.2

80 77.9±10.8 15.1±5.6 51.0±8.7 66.1±9.9 11.8±5.1 56.9±9.2 18.1±5.9 -0.57 +0.10
−0.11 -0.41+0.13

−0.17 0.66+0.17
−0.15 37.4

81 858.2±30.9 293.5±18.5 459.7±22.7 753.2±28.9 105.0±11.7 666.0±27.2 139.6±13.3 -0.70 +0.03
−0.02 -0.10+0.04

−0.03 0.67+0.05
−0.05 38.4

82 661.8±27.4 157.1±14.0 361.5±20.3 518.6±24.3 143.2±13.3 450.5±22.7 188.1±15.0 -0.47 +0.03
−0.04 -0.26+0.04

−0.04 0.43+0.05
−0.04 38.3

83 177.3±15.2 51.4±8.7 102.3±11.6 153.7±14.0 23.6±6.5 130.1±13.0 39.7±7.8 -0.58 +0.06
−0.07 -0.19+0.07

−0.08 0.67+0.11
−0.11 37.7

84 55.0±9.0 13.5±5.1 35.8±7.2 49.3±8.4 5.7±4.1 42.8±7.8 8.2±4.6 -0.72 +0.10
−0.12 -0.36+0.20

−0.10 0.79+0.30
−0.22 37.2

85 27.7±6.6 7.0±4.0 15.0±5.1 22.0±6.0 5.7±3.8 18.6±5.6 6.5±4.0 -0.54 +0.16
−0.19 -0.21+0.18

−0.22 0.43+0.24
−0.22 36.9

86 2114.3±47.7 466.8±23.2 1199.0±35.9 1665.7±42.3 448.6±22.6 1413.5±39.0 631.8±26.5 -0.45 +0.02
−0.01 -0.31+0.02

−0.02 0.46+0.02
−0.02 38.8

87 213.6±17.0 60.3±9.7 120.1±12.5 180.5±15.4 33.1±7.6 161.1±14.5 46.6±8.6 -0.60 +0.06
−0.06 -0.20+0.08

−0.07 0.59+0.10
−0.09 37.8

88 115.8±13.1 29.9±7.2 79.7±10.5 109.6±12.3 6.2±5.3 97.4±11.5 16.1±6.5 -0.76 +0.08
−0.08 -0.32+0.10

−0.10 1.13+0.43
−0.30 37.5

89 101.8±14.7 18.8±6.6 53.8±9.1 72.6±10.8 28.8±7.6 58.4±9.7 34.7±8.2 -0.33 +0.12
−0.11 -0.36+0.15

−0.15 0.26+0.16
−0.08 37.5

90 377.8±21.0 77.8±10.2 217.5±16.0 295.3±18.5 82.5±10.7 252.1±17.1 108.2±12.0 -0.46 +0.04
−0.05 -0.32+0.03

−0.08 0.46+0.06
−0.06 38.1

91 5.1±6.9 4.2±4.6 4.2±4.6 8.4±6.0 -3.3±4.1 8.6±5.4 -3.2±4.4 -0.90 +0.15
−0.10 0.11+0.69

−0.73 0.53+1.07
−0.76 36.2

92 25.6±8.2 8.1±4.8 12.6±5.3 20.7±6.7 5.0±5.3 14.7±5.8 7.0±5.7 -0.50 +0.31
−0.34 -0.03+0.21

−0.33 0.49+0.44
−0.54 36.9

93 138.4±14.3 34.2±7.8 73.3±10.2 107.5±12.4 30.9±7.7 94.1±11.5 38.0±8.3 -0.49 +0.09
−0.08 -0.23+0.11

−0.10 0.38+0.14
−0.08 37.6

94 83.6±11.8 37.9±7.8 44.1±8.3 82.0±11.0 1.6±5.0 72.2±10.2 2.7±5.3 -0.95 +0.04
−0.05 0.02+0.12

−0.09 1.08+0.83
−0.36 37.4

95 81.6±11.7 18.0±6.2 52.2±8.9 70.1±10.4 11.4±6.0 58.8±9.5 15.7±6.6 -0.64 +0.13
−0.11 -0.37+0.15

−0.14 0.66+0.24
−0.20 37.4

96 53.2±10.2 24.4±6.7 24.3±6.7 48.7±9.1 4.5±5.3 37.7±8.0 7.7±5.9 -0.74 +0.16
−0.18 0.09+0.15

−0.14 0.77+0.47
−0.43 37.2

97 20.3±7.9 2.7±4.1 14.8±5.8 17.5±6.6 2.8±5.0 15.8±6.1 4.0±5.3 -0.68 +0.14
−0.32 -0.42+0.32

−0.73 0.67+0.66
−0.50 36.8

98 107.0±12.3 28.2±6.7 54.8±8.8 83.0±10.6 24.1±6.9 64.5±9.4 35.6±7.9 -0.36 +0.10
−0.11 -0.17+0.09

−0.12 0.37+0.14
−0.10 37.5

99 185.1±15.5 42.0±8.0 117.4±12.2 159.5±14.1 25.7±7.1 137.7±13.1 39.2±8.3 -0.61 +0.06
−0.07 -0.34+0.08

−0.08 0.69+0.11
−0.12 37.8
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Table 5—Continued

MID Net Counts HR C21 C32 Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band (0.3−8.0 keV)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

100 75.6±11.3 81.1±10.4 -1.0±3.8 80.0±10.8 -4.5±4.0 50.2±8.8 -6.6±4.0 -1.00 +0.01
−0.00 1.85+0.82

−0.54 0.20+1.08
−1.18 37.4

101 61.3±10.4 0.3±3.8 19.3±6.3 19.6±6.9 41.6±8.3 9.2±5.4 54.2±9.2 0.69 +0.15
−0.14 -0.98+0.61

−0.70 -0.33+0.16
−0.12 37.3

102 1389.0±38.7 556.7±24.7 655.5±26.8 1212.2±36.0 176.8±14.8 1001.0±32.8 246.8±17.2 -0.65 +0.02
−0.02 0.03+0.02

−0.03 0.60+0.04
−0.04 38.6

103 636.9±26.6 149.2±13.4 362.9±20.2 512.1±23.8 124.8±12.5 444.6±22.2 166.9±14.3 -0.51 +0.03
−0.04 -0.30+0.06

−0.02 0.49+0.05
−0.04 38.3

104 29.3±8.3 2.4±4.0 14.4±5.6 16.8±6.4 12.5±6.0 12.2±5.4 15.9±6.5 0.05 +0.25
−0.26 -0.54+0.42

−0.66 0.11+0.22
−0.24 37.0

105 40.4±10.2 7.3±4.8 27.8±7.0 35.1±8.1 5.7±5.3 32.7±7.5 9.3±5.9 -0.64 +0.19
−0.19 -0.45+0.25

−0.29 0.78+0.36
−0.42 37.1

106 261.1±19.0 85.8±10.6 162.6±14.0 248.4±17.1 13.2±6.1 218.9±16.1 25.9±7.3 -0.82 +0.04
−0.04 -0.18+0.07

−0.05 1.09+0.21
−0.14 37.9

107 ≤5.5 - - - - - - - - - ≤36.2

108 28.9±8.6 2.7±4.1 17.7±6.1 20.4±6.9 8.5±5.7 19.8±6.5 9.7±6.0 -0.44 +0.27
−0.26 -0.60+0.40

−0.63 0.40+0.28
−0.36 36.9

109 46.5±9.4 0.1±3.4 20.4±6.2 20.6±6.6 25.9±7.1 15.0±5.8 32.5±7.8 0.31 +0.16
−0.19 -1.16+0.70

−0.63 -0.08+0.16
−0.15 37.2

110 113.9±13.0 16.4±6.0 58.8±9.2 75.3±10.5 38.6±8.3 61.1±9.4 47.3±9.1 -0.20 +0.10
−0.11 -0.45+0.15

−0.14 0.22+0.09
−0.11 37.5

111 39.8±9.1 6.6±4.7 18.2±6.0 24.9±7.1 14.9±6.3 19.6±6.3 18.5±6.7 -0.11 +0.19
−0.22 -0.32+0.28

−0.31 0.09+0.21
−0.18 37.1

112 44.2±9.2 12.4±5.2 26.3±6.6 38.7±8.0 5.5±5.2 37.0±7.6 4.2±5.2 -0.85 +0.07
−0.15 -0.28+0.25

−0.10 0.65+0.48
−0.32 37.1

113 32.0±8.5 12.7±5.3 14.1±5.6 26.9±7.2 5.1±5.2 21.8±6.5 7.6±5.7 -0.59 +0.22
−0.28 -0.01+0.26

−0.15 0.39+0.55
−0.35 37.0

114 41.4±9.1 16.5±5.8 24.1±6.5 40.6±8.3 0.8±4.6 33.6±7.5 2.4±5.0 -0.90 +0.07
−0.10 -0.09+0.19

−0.13 1.02+0.78
−0.49 37.1

115 17.2±7.6 5.7±4.6 7.7±4.8 13.4±6.2 3.8±5.0 13.9±5.8 4.4±5.2 -0.63 +0.16
−0.37 -0.04+0.45

−0.41 0.32+0.63
−0.58 36.7

116 140.2±14.0 52.7±8.7 86.7±10.7 139.4±13.4 0.8±4.8 126.1±12.6 7.4±5.9 -0.92 +0.03
−0.08 -0.11+0.08

−0.08 1.43+0.90
−0.35 37.6

117 12.0±6.9 8.3±4.7 6.4±4.4 14.7±6.0 -2.7±4.1 12.1±5.3 -2.8±4.3 -0.94 +0.09
−0.06 0.19+0.35

−0.32 0.69+0.91
−0.61 36.6

118 15.4±7.3 1.1±3.8 10.0±5.1 11.1±5.9 4.4±5.0 11.4±5.4 5.0±5.2 -0.53 +0.19
−0.47 -0.53+0.52

−0.78 0.38+0.57
−0.47 36.7

119 136.9±13.6 42.4±7.8 72.0±9.9 114.4±12.2 22.5±6.9 93.2±11.0 34.2±7.9 -0.52 +0.08
−0.09 -0.10+0.07

−0.11 0.53+0.12
−0.13 37.6

120 643.2±26.8 373.2±20.5 257.9±17.3 631.0±26.4 12.2±5.8 570.1±25.0 11.1±5.9 -0.97 +0.02
−0.01 0.26+0.04

−0.03 1.31+0.22
−0.14 38.3

121 258.4±17.8 80.3±10.3 120.4±12.3 200.7±15.6 57.7±9.3 165.6±14.1 75.2±10.4 -0.44 +0.06
−0.06 -0.05+0.04

−0.09 0.36+0.07
−0.08 37.9

122 34.9±8.7 5.2±4.4 22.0±6.4 27.2±7.3 7.7±5.3 21.8±6.5 12.1±6.0 -0.38 +0.23
−0.21 -0.44+0.25

−0.43 0.37+0.43
−0.20 37.0

123 21.1±7.6 1.2±3.6 16.3±5.8 17.5±6.4 3.5±4.8 12.3±5.4 8.3±5.6 -0.33 +0.34
−0.35 -0.69+0.38

−0.76 0.56+0.65
−0.37 36.8

124 18.0±7.5 3.2±4.1 7.0±4.6 10.1±5.7 7.9±5.6 6.6±4.7 12.7±6.2 0.27 +0.35
−0.35 -0.16+0.49

−0.66 -0.06+0.45
−0.40 36.8

125 153.6±14.6 28.9±7.0 82.9±10.6 111.8±12.3 41.8±8.5 88.7±10.9 59.2±9.7 -0.27 +0.08
−0.09 -0.35+0.10

−0.10 0.33+0.09
−0.09 37.7

126 23.3±7.7 2.8±3.8 7.4±4.7 10.2±5.6 13.1±5.9 5.6±4.4 15.5±6.3 0.45 +0.29
−0.31 -0.21+0.45

−0.70 -0.20+0.29
−0.32 36.9

127 35.5±9.1 13.0±5.4 16.2±5.9 29.2±7.5 6.3±5.7 25.0±6.8 7.4±6.0 -0.65 +0.11
−0.35 -0.03+0.23

−0.16 0.48+0.44
−0.40 37.0

128 567.7±25.5 120.3±12.3 272.8±17.8 393.1±21.2 174.6±14.8 325.5±19.3 214.6±16.3 -0.28 +0.04
−0.04 -0.27+0.07

−0.03 0.23+0.04
−0.05 38.3

129 48.0±9.3 5.0±4.1 32.2±7.2 37.2±7.9 10.8±5.7 30.9±7.1 17.7±6.5 -0.35 +0.15
−0.17 -0.65+0.25

−0.36 0.50+0.22
−0.22 37.2

130 146.7±14.0 44.4±8.1 81.5±10.4 125.9±12.7 20.8±6.7 106.7±11.7 29.4±7.5 -0.62 +0.07
−0.08 -0.15+0.08

−0.09 0.63+0.14
−0.12 37.7

131 114.4±13.3 35.7±7.6 52.3±8.9 88.0±11.2 26.4±7.8 75.6±10.3 33.8±8.5 -0.45 +0.10
−0.10 -0.06+0.10

−0.10 0.32+0.15
−0.11 37.6

132 152.9±14.8 35.2±7.6 91.1±11.0 126.3±13.0 26.6±7.8 112.7±12.1 34.7±8.5 -0.58 +0.08
−0.08 -0.30+0.09

−0.10 0.55+0.14
−0.11 37.7



–
38

–

Table 5—Continued

MID Net Counts HR C21 C32 Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band (0.3−8.0 keV)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Note. — Col. (1): Master ID, cols. (2)−(8): net counts, in each of the 7 energy bands (see Table 3 for definitions of these

bands), col. (9): hardness ratio, cols. (10) and (11) color values, col. (12): log LX (0.3−8.0 keV). Upper limit LX values

are at the 68% confidence level.



Table 6. Source counts, hardness ratios, color-color values and variability: Observation 1

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

1 8.3±4.3 2.6±2.9 4.7±3.4 7.3±4.0 0.9±2.7 6.6±3.8 1.9±2.9 -0.66 +0.17
−0.23-0.13+0.32

−0.410.53+0.69
−0.53 - - - 37.5

2 ≤1.3 - - - - - - - - - - - - ≤36.7

3 ≤3.0 - - - - - - - - - - - - ≤37.0

4 ≤2.7 - - - - - - - - - - - - ≤37.0

5 ≤0.5 - - - - - - - - - - - - ≤36.2

6 ≤2.1 - - - - - - - - - - - - ≤36.9

7 14.9±5.1 4.7±3.4 8.6±4.1 13.3±4.8 1.6±2.7 12.4±4.7 2.6±2.9 -0.68 +0.16
−0.22-0.21+0.24

−0.270.64+0.46
−0.37 - - - 37.7

8 ≤3.3 - - - - - - - - - - - - ≤37.0

9 92.3±10.8 41.9±7.6 35.4±7.1 77.3±9.9 15.0±5.2 62.0±9.0 17.0±5.4 -0.58 +0.08
−0.10 0.10+0.09

−0.11 0.39+0.13
−0.15 N N - 38.5

10 ≤5.4 - - - - - - - - - - - - ≤37.2

11 18.4±5.6 6.6±3.8 9.4±4.3 16.0±5.2 2.4±2.9 16.3±5.2 2.2±2.9 -0.79 +0.09
−0.17-0.13+0.21

−0.220.54+0.37
−0.33 - - - 37.8

12 ≤2.2 - - - - - - - - - - - - ≤36.8

13 3.6±3.4 -0.5±1.9 2.6±2.9 2.1±2.9 1.5±2.7 2.6±2.9 1.3±2.7 -0.38 +0.27
−0.41-0.76+0.68

−1.000.16+0.59
−0.51 - - - 37.0

14 ≤1.4 - - - - - - - - - - - - ≤36.7

15 ≤5.7 - - - - - - - - - - - - ≤37.2

16 ≤2.6 - - - - - - - - - - - - ≤36.9

17 ≤8.1 - - - - - - - - - - - - ≤37.4

18 ≤10.9 - - - - - - - - - - - - ≤37.6

19 ≤0.9 - - - - - - - - - - - - ≤36.5

20 ≤6.6 - - - - - - - - - - - - ≤37.3

21 ≤7.9 - - - - - - - - - - - - ≤37.4

22 ≤1.2 - - - - - - - - - - - - ≤36.6

23 ≤8.4 - - - - - - - - - - - - ≤37.5

24 7.1±4.0 1.7±2.7 3.8±3.2 5.5±3.6 1.6±2.7 3.7±3.2 2.6±2.9 -0.21 +0.39
−0.42-0.29+0.40

−0.490.32+0.54
−0.43 - - - 37.3

25 ≤3.2 - - - - - - - - - - - - ≤37.0

26 ≤1.9 - - - - - - - - - - - - ≤36.8

27 21.6±6.0 7.3±4.0 11.2±4.6 18.5±5.6 3.1±3.2 17.1±5.3 3.9±3.4 -0.65 +0.17
−0.19-0.19+0.22

−0.210.51+0.35
−0.30 N N - 37.8

28 8.9±4.3 2.7±2.9 3.7±3.2 6.4±3.8 2.5±2.9 5.6±3.6 2.4±2.9 -0.43 +0.31
−0.35-0.13+0.34

−0.380.16+0.43
−0.37 - - - 37.4

29 8.1±4.3 1.5±2.7 5.6±3.6 7.1±4.0 1.1±2.7 5.4±3.6 0.9±2.7 -0.77 +0.19
−0.23-0.48+0.40

−0.570.54+0.69
−0.46 - - - 37.4

30 26.7±6.4 9.5±4.3 14.8±5.0 24.2±6.1 2.5±2.9 20.5±5.7 4.4±3.4 -0.65 +0.13
−0.17-0.19+0.16

−0.190.70+0.37
−0.27 V N - 37.9

31 ≤0.8 - - - - - - - - - - - - ≤36.4

32 ≤3.1 - - - - - - - - - - - - ≤37.0

33 ≤5.9 - - - - - - - - - - - - ≤37.3



Table 6—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

34 ≤1.9 - - - - - - - - - - - - ≤36.8

35 ≤7.9 - - - - - - - - - - - - ≤37.4

36 ≤1.3 - - - - - - - - - - - - ≤36.6

37 ≤7.7 - - - - - - - - - - - - ≤37.4

38 ≤1.3 - - - - - - - - - - - - ≤36.6

39 ≤2.6 - - - - - - - - - - - - ≤36.9

40 ≤1.2 - - - - - - - - - - - - ≤36.6

41 77.5±10.0 33.2±6.9 33.3±6.9 66.5±9.3 11.0±4.6 52.9±8.4 16.0±5.2 -0.54 +0.09
−0.12 0.02+0.08

−0.14 0.49+0.14
−0.17 N N - 38.4

42 170.4±14.1 52.6±8.3 97.7±10.9 150.3±13.3 20.0±5.7 130.6±12.5 27.9±6.5 -0.65 +0.05
−0.07-0.28+0.08

−0.070.69+0.11
−0.11 N N - 38.7

43 ≤3.6 - - - - - - - - - - - - ≤37.0

44 12.6±4.9 5.6±3.6 5.7±3.6 11.2±4.6 1.3±2.7 6.5±3.8 3.2±3.2 -0.36 +0.31
−0.33-0.03+0.27

−0.240.51+0.59
−0.43 - - - 37.6

45 ≤1.7 - - - - - - - - - - - - ≤36.7

46 ≤0.8 - - - - - - - - - - - - ≤36.4

47 23.9±6.2 6.1±3.8 13.3±4.8 19.4±5.7 4.5±3.4 17.7±5.4 5.5±3.6 -0.53 +0.16
−0.20-0.32+0.21

−0.220.46+0.24
−0.25 N N - 37.9

48 ≤1.4 - - - - - - - - - - - - ≤36.6

49 ≤1.3 - - - - - - - - - - - - ≤36.6

50 ≤0.8 - - - - - - - - - - - - ≤36.4

51 5.5±4.0 3.9±3.4 2.2±2.9 6.1±4.0 -0.6±1.9 3.6±3.4 0.4±2.3 -0.77 +0.22
−0.23 0.19+0.53

−0.43 0.69+1.14
−0.69 - - - 37.2

52 20.8±7.3 4.4±3.6 13.2±5.0 17.7±5.7 2.1±3.4 18.8±5.7 2.8±3.6 -0.83 +0.10
−0.07-0.32+0.24

−0.320.70+0.64
−0.38 N N - 37.5

53 14.3±5.2 7.6±4.1 7.2±4.0 14.8±5.2 -0.5±1.9 10.3±4.6 0.4±2.3 -0.93 +0.08
−0.07 0.00+0.24

−0.24 1.22+0.92
−0.61 - - - 37.6

54 8.4±4.4 4.6±3.6 4.2±3.4 8.9±4.4 -0.5±1.9 7.2±4.1 -0.5±1.9 -0.98 +0.06
−0.02 0.03+0.35

−0.35 0.99+1.00
−0.61 - - - 37.4

55 13.2±5.0 7.7±4.0 6.4±3.8 14.1±5.0 -1.0±1.9 14.3±5.0 -1.0±1.9 -0.99 +0.03
−0.01 0.05+0.24

−0.21 1.15+0.99
−0.54 - - - 37.6

56 ≤6.6 - - - - - - - - - - - - ≤37.3

57 ≤4.5 - - - - - - - - - - - - ≤37.1

58 ≤3.5 - - - - - - - - - - - - ≤37.0

59 ≤2.4 - - - - - - - - - - - - ≤36.9

60 22.3±6.2 4.2±3.6 12.7±4.8 16.9±5.6 5.4±3.6 14.4±5.2 8.3±4.1 -0.28 +0.20
−0.22-0.46+0.27

−0.320.35+0.24
−0.22 - - - 37.8

61 5.8±4.0 2.1±2.9 2.3±2.9 4.4±3.6 1.4±2.7 2.9±3.2 1.4±2.7 -0.38 +0.27
−0.42-0.03+0.57

−0.590.16+0.67
−0.59 - - - 37.2

62 15.9±5.5 2.8±3.2 8.0±4.1 10.8±4.7 5.2±3.6 9.1±4.4 6.2±3.8 -0.20 +0.26
−0.28-0.40+0.32

−0.460.19+0.24
−0.27 - - - 37.7

63 ≤6.9 - - - - - - - - - - - - ≤37.3

64 15.9±5.3 4.2±3.4 7.2±4.0 11.5±4.7 4.4±3.4 8.7±4.3 7.4±4.0 -0.09 +0.25
−0.26-0.21+0.26

−0.300.21+0.27
−0.26 - - - 37.7

65 ≤3.6 - - - - - - - - - - - - ≤37.0

66 16.3±5.6 4.2±3.6 9.9±4.4 14.1±5.2 2.2±2.9 13.7±5.1 2.2±2.9 -0.76 +0.10
−0.20-0.35+0.30

−0.320.59+0.46
−0.35 - - - 37.7



Table 6—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

67 95.4±11.1 21.8±6.1 51.4±8.4 73.2±9.9 19.8±5.7 61.4±9.2 31.4±6.8 -0.34 +0.09
−0.10-0.35+0.10

−0.12 0.40+0.15
−0.08 N N - 38.5

68 ≤9.0 - - - - - - - - - - - - ≤37.4

69 ≤3.8 - - - - - - - - - - - - ≤37.1

70 711.4±27.9 254.5±17.2 392.7±21.0 647.3±26.7 58.9±8.9 543.6±24.5 103.2±11.4 -0.69 +0.03
−0.02-0.20+0.04

−0.03 0.83+0.05
−0.07 N V - 39.3

71 ≤16.3 - - - - - - - - - - - - ≤37.7

72 ≤12.2 - - - - - - - - - - - - ≤37.6

73 8.3±5.7 -0.6±3.5 9.3±4.8 8.7±5.4 -0.4±2.4 6.8±4.9 2.4±3.2 -0.51 +0.23
−0.35-0.76+0.45

−0.92 0.99+1.00
−0.46 - - - 37.4

74 55.8±9.0 13.0±5.5 29.2±7.0 42.3±8.4 5.2±4.0 38.7±8.0 8.7±4.6 -0.62 +0.10
−0.12-0.31+0.16

−0.12 0.67+0.20
−0.20 N P - 38.2

75 ≤38.2 - - - - - - - - - - - - ≤38.1

76 6.7±4.3 6.4±4.0 0.9±2.7 7.4±4.3 -0.6±1.9 0.9±2.9 -0.9±1.9 -0.68 +0.27
−0.32 0.59+0.78

−0.48 0.46+1.14
−0.92 - - - 37.3

77 25.5±6.7 7.8±5.1 2.7±4.3 10.5±6.2 2.3±3.4 10.2±5.8 2.6±3.6 -0.58 +0.16
−0.20 0.21+0.22

−0.21 0.24+0.32
−0.27 N N - 37.9

78 ≤23.3 - - - - - - - - - - - - ≤37.8

79 ≤0.7 - - - - - - - - - - - - ≤36.3

80 ≤5.2 - - - - - - - - - - - - ≤37.2

81 106.4±11.5 36.9±7.3 62.0±9.0 98.9±11.2 6.2±3.8 86.8±10.5 9.8±4.4 -0.80 +0.06
−0.06-0.21+0.08

−0.10 1.00+0.15
−0.22 N N - 38.5

82 87.8±8.9 24.1±6.4 48.0±8.4 72.1±10.1 12.7±5.0 63.4±9.4 16.8±5.6 -0.59 +0.10
−0.10-0.30+0.12

−0.12 0.57+0.16
−0.14 N N - 38.4

83 ≤19.2 - - - - - - - - - - - - ≤37.8

84 ≤1.2 - - - - - - - - - - - - ≤36.6

85 ≤0.5 - - - - - - - - - - - - ≤36.2

86 195.7±15.2 57.2±8.7 101.8±11.2 159.1±13.8 36.6±7.2 128.7±12.5 58.4±8.7 -0.39 +0.07
−0.07-0.24+0.06

−0.08 0.46+0.07
−0.10 N N - 38.8

87 29.1±7.1 12.3±4.9 12.4±5.0 24.7±6.5 4.5±3.6 20.5±6.0 4.8±3.8 -0.65 +0.18
−0.19-0.01+0.19

−0.20 0.40+0.32
−0.27 N N - 37.9

88 11.3±4.9 5.1±3.6 7.2±4.0 12.4±4.8 -1.1±1.9 10.8±4.6 -1.3±1.9 -0.99 +0.04
−0.01-0.13+0.24

−0.30 1.22+0.92
−0.61 - - - 37.5

89 ≤1.9 - - - - - - - - - - - - ≤36.8

90 47.7±8.1 13.7±4.8 23.6±6.0 37.3±7.2 10.4±4.4 34.4±7.0 11.2±4.6 -0.52 +0.12
−0.13-0.23+0.13

−0.16 0.36+0.16
−0.16 N N - 38.2

91 12.9±5.0 4.4±3.4 8.2±4.1 12.6±4.8 0.3±2.3 11.9±4.7 1.1±2.7 -0.87 +0.10
−0.13-0.24+0.24

−0.30 0.92+0.84
−0.46 - - - 37.6

92 12.3±4.9 6.6±3.8 2.4±2.9 9.0±4.3 3.3±3.2 6.3±3.8 3.3±3.2 -0.34 +0.31
−0.34 0.38+0.40

−0.35 -0.11+0.43
−0.45 - - - 37.6

93 13.3±5.1 3.1±3.2 6.2±3.8 9.3±4.4 4.0±3.4 6.7±4.0 5.9±3.8 -0.08 +0.30
−0.31-0.27+0.32

−0.37 0.19+0.32
−0.30 - - - 37.6

94 58.3±8.9 24.3±6.1 32.3±6.8 56.6±8.7 1.7±2.9 51.0±8.3 2.6±3.2 -0.92 +0.04
−0.06-0.14+0.13

−0.11 1.16+0.58
−0.35 V V - 38.2

95 ≤3.7 - - - - - - - - - - - - ≤37.0

96 6.5±4.1 1.2±2.7 3.3±3.2 4.5±3.6 2.1±2.9 4.0±3.4 2.0±2.9 -0.41 +0.28
−0.44-0.32+0.53

−0.70 0.16+0.56
−0.48 - - - 37.3

97 ≤7.0 - - - - - - - - - - - - ≤37.3

98 21.8±5.9 8.8±4.1 8.7±4.1 17.5±5.3 4.4±3.4 9.7±4.3 6.3±3.8 -0.22 +0.23
−0.26 0.00+0.19

−0.21 0.29+0.27
−0.26 N N - 37.8

99 18.8±5.7 7.3±4.0 9.2±4.3 16.5±5.3 2.2±2.9 14.9±5.1 3.2±3.2 -0.66 +0.17
−0.21-0.11+0.22

−0.21 0.54+0.45
−0.33 - - - 37.8



Table 6—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

100 ≤3.4 - - - - - - - - - - - - ≤37.0

101 ≤9.2 - - - - - - - - - - - - ≤37.4

102 165.5±14.0 81.5±10.1 71.0±9.5 152.6±13.4 12.9±4.8 123.0±12.2 17.7±5.4 -0.75 +0.05
−0.06 0.07+0.05

−0.09 0.73+0.14
−0.13 N N - 38.7

103 75.1±10.6 14.6±5.0 44.4±7.8 59.0±8.8 16.1±5.2 52.2±8.3 18.9±5.6 -0.48 +0.10
−0.11-0.52+0.17

−0.10 0.43+0.16
−0.10 N N - 38.4

104 ≤2.2 - - - - - - - - - - - - ≤36.8

105 ≤2.9 - - - - - - - - - - - - ≤36.9

106 22.2±6.5 8.3±4.1 14.4±5.0 22.8±6.0 -0.8±1.9 20.1±5.7 0.1±2.3 -0.98 +0.04
−0.02-0.24+0.19

−0.19 1.45+1.00
−0.53 - - - 37.8

107 ≤0.8 - - - - - - - - - - - - ≤36.4

108 ≤6.5 - - - - - - - - - - - - ≤37.3

109 ≤5.3 - - - - - - - - - - - - ≤37.2

110 10.7±4.7 1.2±2.7 6.6±3.8 7.8±4.1 2.9±3.2 6.1±3.8 3.8±3.4 -0.26 +0.34
−0.35-0.59+0.43

−0.64 0.32+0.40
−0.35 - - - 37.5

111 6.1±4.0 1.4±2.7 1.4±2.7 2.9±3.2 3.2±3.2 2.2±2.9 3.0±3.2 0.14 +0.52
−0.47 0.00+0.70

−0.72 -0.24+0.51
−0.62 - - - 37.3

112 11.6±4.7 4.5±3.4 4.7±3.4 9.2±4.3 2.4±2.9 8.5±4.1 2.3±2.9 -0.61 +0.21
−0.28-0.03+0.30

−0.29 0.24+0.43
−0.35 - - - 37.6

113 ≤2.9 - - - - - - - - - - - - ≤37.0

114 6.4±4.0 6.7±3.8 0.6±2.3 7.3±4.0 -0.9±1.9 2.4±2.9 -0.9±1.9 -0.88 +0.18
−0.12 0.76+0.69

−0.45 0.38+1.07
−0.99 - - - 37.3

115 18.3±5.6 8.5±4.1 8.4±4.1 16.9±5.3 1.4±2.7 14.3±5.0 3.2±3.2 -0.65 +0.17
−0.21 0.00+0.21

−0.21 0.64+0.57
−0.40 - - - 37.7

116 ≤7.1 - - - - - - - - - - - - ≤37.3

117 ≤0.5 - - - - - - - - - - - - ≤36.2

118 ≤6.0 - - - - - - - - - - - - ≤37.3

119 10.6±4.6 3.7±3.2 2.6±2.9 6.3±3.8 4.3±3.4 3.4±3.2 6.2±3.8 0.28 +0.34
−0.31 0.13+0.41

−0.37 -0.19+0.38
−0.40 - - - 37.5

120 168.7±14.1 99.7±11.0 63.4±9.0 163.2±13.8 5.6±3.6 138.4±12.8 5.4±3.6 -0.93 +0.03
−0.03 0.19+0.08

−0.06 1.07+0.16
−0.23 V V - 38.7

121 26.4±6.4 8.7±4.1 12.2±4.7 20.9±5.8 5.5±3.6 16.2±5.2 8.4±4.1 -0.33 +0.18
−0.20-0.13+0.18

−0.19 0.32+0.24
−0.21 N N - 37.9

122 ≤3.7 - - - - - - - - - - - - ≤37.1

123 ≤2.4 - - - - - - - - - - - - ≤36.9

124 ≤2.1 - - - - - - - - - - - - ≤36.8

125 17.1±5.5 5.7±3.6 7.5±4.0 13.1±4.8 4.0±3.4 10.5±4.4 4.8±3.6 -0.40 +0.24
−0.26-0.11+0.24

−0.24 0.24+0.32
−0.27 - - - 37.7

126 ≤1.7 - - - - - - - - - - - - ≤36.7

127 ≤7.5 - - - - - - - - - - - - ≤37.4

128 ≤0.7 - - - - - - - - - - - - ≤36.4

129 10.8±4.6 1.6±2.7 7.7±4.0 9.3±4.3 1.5±2.7 7.8±4.0 2.3±2.9 -0.60 +0.22
−0.28-0.54+0.38

−0.48 0.62+0.53
−0.38 - - - 37.6

130 11.4±4.7 4.8±3.4 6.5±3.8 11.2±4.6 0.2±2.3 9.5±4.3 1.1±2.7 -0.86 +0.12
−0.14-0.08+0.27

−0.27 0.84+0.92
−0.46 - - - 37.6

131 ≤7.9 - - - - - - - - - - - - ≤37.4

132 11.7±4.7 2.6±2.9 4.6±3.4 7.2±4.0 4.5±3.4 7.5±4.0 4.4±3.4 -0.36 +0.24
−0.29-0.05+0.34

−0.41 0.05+0.30
−0.29 - - - 37.8



Table 6—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

Note. — Col. (1): Master ID, cols. (2)−(8): net counts, in each of the 7 energy bands (see Table 3 for definitions of these bands), col. (9):

hardness ratio, cols. (10) and (11) color values, errors are given as 1σ, cols. (12) and (13): short-term variability, where (BB) indicate Bayesian

block analysis and (K-S) indicates the Kolmogorov-Smirnov test, in both columns symbols indicate - (N) non-variable in all observations, (V)

variable in at least one observation, (P) possible variability in at least one observation, col. (14): the significance of the change in LX between

the previous observation and the current observation respectively (equation 2), col. (15): log LX (0.3−8.0 keV). Upper limit values of net B

and LX are at the 68% confidence level.



Table 7. Source counts, hardness ratios, color-color values and variability: Observation 2

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

1 ≤16.6 - - - - - - - - - - - 0.3 ≤37.4

2 ≤2.2 - - - - - - - - - - - 0.3 ≤36.5

3 ≤9.9 - - - - - - - - - - - 0.3 ≤37.1

4 ≤1.0 - - - - - - - - - - - 0.9 ≤36.1

5 ≤1.4 - - - - - - - - - - - 0.1 ≤36.3

6 3.7±4.3 2.4±3.2 2.4±3.2 4.8±4.0 -1.0±2.7 1.3±2.9 0.4±3.2 -0.27 +0.17
−0.73 0.16+0.67

−0.64 0.46+1.14
−0.69 - - 0.2 36.7

7 ≤4.7 - - - - - - - - - - - 2.4 ≤36.8

8 ≤10.6 - - - - - - - - - - - 0.3 ≤37.1

9 269.4±17.9 67.4±9.5 153.2±13.6 220.5±16.1 48.9±8.5 193.1±15.1 65.8±9.6 -0.56 +0.04
−0.06-0.18+0.05

−0.07 0.52+0.08
−0.07 N N 1.7 38.6

10 ≤8.8 - - - - - - - - - - - 0.6 ≤37.1

11 40.4±7.9 7.8±4.1 23.3±6.1 31.1±6.9 9.3±4.6 26.1±6.4 12.9±5.1 -0.41 +0.15
−0.15-0.35+0.19

−0.19 0.40+0.22
−0.16 N N 0.3 37.7

12 ≤6.5 - - - - - - - - - - - 0.2 ≤36.9

13 ≤10.0 - - - - - - - - - - - 0.1 ≤37.1

14 ≤17.8 - - - - - - - - - - - 2.3 ≤37.4

15 ≤1.3 - - - - - - - - - - - 1.9 ≤36.2

16 26.2±6.7 2.3±3.2 12.7±4.8 15.0±5.3 11.2±4.8 15.2±5.2 10.8±4.8 -0.25 +0.20
−0.21-0.54+0.35

−0.51 0.09+0.20
−0.20 N N 2.3 37.6

17 18.1±5.9 4.1±3.4 8.8±4.3 13.0±5.0 5.2±4.0 10.9±4.6 6.9±4.3 -0.31 +0.25
−0.26-0.19+0.27

−0.29 0.24+0.32
−0.29 - - 0.2 37.4

18 21.2±6.8 1.0±3.2 11.0±4.7 12.0±5.2 9.2±5.0 9.3±4.6 10.7±5.2 -0.02 +0.28
−0.27-0.66+0.49

−0.76 0.11+0.24
−0.25 N N 0.6 37.4

19 ≤2.3 - - - - - - - - - - - 0.0 ≤36.5

20 ≤6.7 - - - - - - - - - - - 1.3 ≤36.9

21 24.8±7.2 -0.7±2.9 9.5±4.6 8.8±5.0 16.0±5.8 6.4±4.1 19.1±6.2 0.45 +0.23
−0.22 -0.87+0.60

−0.86-0.18+0.19
−0.22 N N 0.5 37.5

22 ≤2.4 - - - - - - - - - - - 0.1 ≤36.5

23 ≤12.8 - - - - - - - - - - - 1.0 ≤37.2

24 ≤11.8 - - - - - - - - - - - 0.4 ≤37.2

25 ≤0.6 - - - - - - - - - - - 2.0 ≤35.9

26 ≤2.3 - - - - - - - - - - - 0.5 ≤36.5

27 276.5±17.9 112.8±11.7 128.4±12.4 241.2±16.6 35.3±7.3 206.2±15.4 46.8±8.2 -0.67 +0.04
−0.05 0.04+0.06

−0.05 0.58+0.09
−0.08 N N 9.7 38.6

28 32.4±7.3 3.3±3.4 21.0±5.9 24.4±6.4 8.1±4.4 21.5±6.0 10.7±4.8 -0.41 +0.17
−0.18-0.62+0.27

−0.40 0.43+0.21
−0.19 N N 1.0 37.6

29 15.2±5.6 5.1±3.6 8.8±4.3 13.9±5.1 1.3±3.2 12.5±4.8 2.1±3.4 -0.82 +0.12
−0.18-0.11+0.24

−0.27 0.64+0.75
−0.43 - - 0.4 37.3

30 37.0±7.6 9.7±4.4 22.4±6.0 32.1±7.0 4.9±4.0 22.1±6.0 11.6±5.0 -0.38 +0.16
−0.18-0.24+0.16

−0.19 0.64+0.35
−0.24 N N 1.7 37.7

31 ≤8.8 - - - - - - - - - - - 1.5 ≤37.0

32 9.5±5.1 6.4±4.0 4.0±3.6 10.4±4.8 -0.9±2.7 10.8±4.7 -1.2±2.7 -0.97 +0.06
−0.03 0.27+0.40

−0.32 0.69+0.99
−0.61 - - 0.3 37.1

33 ≤6.1 - - - - - - - - - - - 0.9 ≤36.9



Table 7—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

34 ≤4.1 - - - - - - - - - - - 0.1 ≤36.7

35 ≤4.2 - - - - - - - - - - - 1.7 ≤36.8

36 ≤1.3 - - - - - - - - - - - 0.6 ≤36.2

37 12.8±5.5 3.1±3.4 7.1±4.1 10.1±4.8 2.6±3.4 9.0±4.6 4.5±3.8 -0.44 +0.30
−0.30-0.21+0.37

−0.460.38+0.56
−0.38 - - 0.6 37.2

38 7.6±4.7 1.9±2.9 5.9±3.8 7.8±4.3 -0.1±2.9 5.9±3.8 0.7±3.2 -0.81 +0.19
−0.19-0.29+0.42

−0.540.69+0.84
−0.54 - - 0.9 37.1

39 10.2±5.1 3.5±3.4 4.1±3.6 7.6±4.4 2.6±3.4 4.8±3.8 2.2±3.4 -0.53 +0.24
−0.47 0.05+0.43

−0.45 0.19+0.61
−0.51 - - 0.5 37.1

40 ≤10.2 - - - - - - - - - - - 1.3 ≤37.1

41 146.0±13.5 58.9±8.9 66.6±9.4 125.5±12.4 20.6±6.0 113.1±11.8 26.0±6.5 -0.67 +0.06
−0.07 0.03+0.10

−0.06 0.54+0.12
−0.11 N N 1.5 38.3

42 457.8±22.5 65.9±9.2 290.9±18.1 356.8±20.0 100.9±11.2 309.8±18.7 140.6±13.0 -0.43 +0.04
−0.05-0.53+0.05

−0.070.48+0.05
−0.05 N N 2.3 38.8

43 ≤3.1 - - - - - - - - - - - 0.6 ≤36.6

44 5.7±4.6 3.5±3.4 2.3±3.2 5.8±4.1 -0.1±2.9 3.5±3.6 0.6±3.2 -0.64 +0.28
−0.36 0.24+0.65

−0.51 0.31+1.07
−0.69 - - 2.0 36.9

45 ≤12.0 - - - - - - - - - - - 1.3 ≤37.2

46 ≤14.0 - - - - - - - - - - - 2.7 ≤37.2

47 62.9±9.5 15.9±5.3 32.2±7.0 48.1±8.3 14.8±5.3 40.5±7.7 20.3±6.0 -0.40 +0.12
−0.13-0.18+0.14

−0.150.35+0.17
−0.12 N N 0.3 37.9

48 ≤11.8 - - - - - - - - - - - 1.5 ≤37.2

49 ≤3.8 - - - - - - - - - - - 0.1 ≤36.7

50 44.1±8.1 6.4±4.0 27.2±6.5 33.6±7.1 10.5±4.7 24.6±6.3 19.2±5.8 -0.20 +0.15
−0.16-0.48+0.19

−0.220.43+0.18
−0.16 N N 5.1 37.8

51 ≤4.0 - - - - - - - - - - - 0.9 ≤36.7

52 ≤2.1 - - - - - - - - - - - 2.5 ≤36.4

53 47.7±8.7 14.8±5.3 18.1±5.8 33.0±7.4 14.7±5.3 29.9±7.0 17.1±5.7 -0.34 +0.13
−0.16-0.01+0.21

−0.130.10+0.21
−0.13 N N 0.8 37.8

54 ≤4.1 - - - - - - - - - - - 1.4 ≤36.7

55 76.7±10.2 19.7±5.7 53.1±8.5 72.9±9.8 3.8±3.8 62.8±9.1 10.3±4.8 -0.76 +0.08
−0.08-0.30+0.10

−0.131.11+0.41
−0.28 N N 2.7 38.0

56 5.4±4.9 -1.7±2.3 9.5±4.6 7.7±4.7 -2.4±2.3 7.3±4.4 -1.7±2.7 -0.95 +0.09
−0.05-1.07+0.54

−0.921.22+0.92
−0.61 - - 1.2 36.8

57 ≤30.1 - - - - - - - - - - - 2.6 ≤37.6

58 9.7±5.1 1.3±2.9 7.3±4.1 8.6±4.6 1.0±3.2 9.1±4.4 1.6±3.4 -0.80 +0.16
−0.20-0.46+0.46

−0.690.59+0.80
−0.46 - - 0.1 37.1

59 17.7±6.4 2.7±3.4 12.0±5.1 14.7±5.7 3.0±3.8 12.0±5.2 4.5±4.1 -0.58 +0.25
−0.26-0.46+0.38

−0.510.54+0.56
−0.38 - - 1.4 37.3

60 34.2±7.8 10.3±4.8 18.4±5.8 28.6±7.1 5.5±4.1 20.2±6.2 10.2±4.8 -0.40 +0.18
−0.20-0.13+0.18

−0.190.51+0.32
−0.24 N N 1.2 37.6

61 ≤2.4 - - - - - - - - - - - 1.2 ≤36.5

62 34.6±7.7 5.8±4.0 26.4±6.5 32.2±7.1 2.4±3.6 28.3±6.7 5.0±4.1 -0.77 +0.13
−0.14-0.51+0.22

−0.270.94+0.62
−0.35 N N 0.3 37.6

63 ≤3.1 - - - - - - - - - - - 1.7 ≤36.6

64 36.8±7.6 13.1±5.0 16.2±5.3 29.3±6.8 7.5±4.3 24.9±6.3 9.1±4.6 -0.53 +0.15
−0.17 0.01+0.17

−0.17 0.35+0.24
−0.19 N N 0.1 37.7

65 ≤2.9 - - - - - - - - - - - 1.2 ≤36.6

66 43.6±8.4 8.2±4.4 27.5±6.7 35.8±7.6 7.8±4.4 32.2±7.2 9.2±4.7 -0.62 +0.14
−0.14-0.40+0.19

−0.220.56+0.22
−0.18 N P 0.3 37.7



Table 7—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

67 239.5±16.9 45.4±8.1 138.4±13.1 183.8±15.0 52.4±8.5 152.9±13.8 76.1±10.0 -0.40 +0.05
−0.07-0.35+0.05

−0.100.45+0.08
−0.06 N N 0.3 38.5

68 ≤19.8 - - - - - - - - - - - 0.2 ≤37.4

69 ≤2.5 - - - - - - - - - - - 0.7 ≤36.5

70 2432.8±50.5 466.8±22.8 1379.8±38.3 1846.7±44.2 579.1±25.2 1593.0±41.1 764.9±28.8 -0.42 +0.02
−0.02-0.37+0.03

−0.020.41+0.02
−0.02 V V 8.4 39.5

71 ≤26.3 - - - - - - - - - - - 1.1 ≤37.5

72 30.7±7.4 15.2±5.3 14.7±5.3 29.9±7.1 0.9±3.2 23.2±6.4 4.2±4.0 -0.78 +0.13
−0.15 0.10+0.21

−0.14 1.06+0.67
−0.59 N P 0.1 37.6

73 ≤28.7 - - - - - - - - - - - 0.6 ≤37.6

74 181.1±14.8 62.9±9.3 84.4±10.7 147.3±13.7 24.8±6.5 122.4±12.6 36.6±7.6 -0.59 +0.06
−0.06-0.03+0.08

−0.070.54+0.11
−0.09 N N 1.7 38.4

75 89.1±10.9 39.3±7.7 43.1±8.2 82.4±10.8 -0.3±3.0 72.4±10.1 5.2±4.2 -0.86 +0.06
−0.06 0.02+0.13

−0.06 1.34+0.71
−0.36 N N 0.2 38.0

76 ≤1.3 - - - - - - - - - - - 1.4 ≤36.2

77 111.1±12.2 27.5±6.8 54.0±9.0 81.5±10.9 23.0±6.3 77.4±10.6 25.2±6.6 -0.56 +0.07
−0.09-0.15+0.08

−0.130.38+0.14
−0.09 N N 2.4 38.1

78 48.2±8.2 10.2±4.6 19.0±5.7 29.2±6.8 16.7±5.3 23.8±6.3 21.4±5.9 -0.14 +0.14
−0.15-0.10+0.12

−0.220.09+0.15
−0.14 N N 0.6 37.8

79 ≤1.7 - - - - - - - - - - - 0.0 ≤36.3

80 ≤11.6 - - - - - - - - - - - 0.1 ≤37.2

81 206.9±15.7 69.3±9.6 109.1±11.7 178.4±14.7 25.7±6.5 159.9±14.0 33.1±7.1 -0.70 +0.05
−0.05-0.12+0.10

−0.030.64+0.11
−0.08 N N 1.6 38.4

82 166.9±14.2 37.5±7.4 85.2±10.5 122.7±12.4 42.3±7.8 109.2±11.8 49.0±8.3 -0.45 +0.07
−0.07-0.22+0.07

−0.100.34+0.09
−0.08 N N 1.8 38.3

83 45.7±8.2 15.9±5.3 22.3±6.2 38.2±7.7 4.2±3.8 34.9±7.4 5.8±4.1 -0.72 +0.10
−0.12-0.05+0.16

−0.130.61+0.30
−0.19 N N 0.1 37.8

84 3.9±4.5 -1.0±2.3 5.7±4.0 4.8±4.1 -0.8±2.7 3.9±3.8 -0.3±2.9 -0.78 +0.24
−0.22-0.76+0.53

−1.000.84+0.92
−0.61 - - 0.2 36.7

85 ≤0.5 - - - - - - - - - - - 0.5 ≤35.8

86 572.9±25.3 118.9±12.2 334.0±19.4 452.9±22.6 119.9±12.1 389.6±21.0 165.0±14.0 -0.47 +0.04
−0.04-0.33+0.04

−0.060.48+0.04
−0.05 N P 2.2 38.9

87 50.0±9.9 10.0±5.2 31.2±7.2 41.2±8.4 7.7±4.6 37.9±8.0 9.2±4.9 -0.67 +0.13
−0.13-0.38+0.21

−0.210.61+0.26
−0.22 N N 1.0 37.8

88 44.3±8.3 7.0±4.1 31.4±6.9 38.5±7.6 5.8±4.1 31.6±7.0 12.3±5.1 -0.51 +0.14
−0.13-0.51+0.19

−0.210.72+0.27
−0.21 N N 1.2 37.7

89 ≤1.9 - - - - - - - - - - - 0.5 ≤36.4

90 81.7±10.4 18.6±5.6 45.6±7.9 64.2±9.2 17.5±5.6 57.0±8.7 20.2±5.9 -0.54 +0.10
−0.10-0.29+0.15

−0.100.44+0.13
−0.12 N N 1.8 38.0

91 ≤1.4 - - - - - - - - - - - 2.4 ≤36.3

92 ≤9.1 - - - - - - - - - - - 1.7 ≤37.1

93 49.1±8.8 11.1±4.8 29.7±6.8 40.8±7.9 8.4±4.6 37.2±7.5 10.8±5.0 -0.61 +0.12
−0.14-0.31+0.17

−0.170.56+0.22
−0.18 N N 1.1 37.8

94 7.5±5.0 6.1±4.0 4.6±3.8 10.6±5.0 -3.1±1.9 7.8±4.4 -2.7±2.3 -0.97 +0.06
−0.03 0.21+0.38

−0.34 0.99+1.07
−0.61 - - 6.1 37.0

95 16.8±6.0 6.5±4.0 8.5±4.4 15.0±5.4 1.8±3.4 12.2±5.0 2.1±3.6 -0.81 +0.13
−0.19 0.00+0.24

−0.27 0.54+0.72
−0.41 - - 0.7 37.3

96 ≤10.2 - - - - - - - - - - - 0.5 ≤37.1

97 ≤4.1 - - - - - - - - - - - 1.5 ≤36.7

98 35.0±7.4 10.2±4.4 16.6±5.3 26.8±6.5 8.2±4.4 23.4±6.1 10.9±4.8 -0.44 +0.16
−0.17-0.11+0.19

−0.160.32+0.22
−0.19 N N 1.1 37.6

99 70.0±9.8 14.6±5.1 41.5±7.6 56.0±8.7 14.0±5.2 48.1±8.1 19.5±5.9 -0.48 +0.10
−0.12-0.30+0.10

−0.170.51+0.13
−0.16 N N 1.5 37.9



Table 7—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

100 54.8±8.9 57.2±8.7 -1.1±2.3 56.1±8.8 -1.3±2.7 38.5±7.5 -1.9±2.7 -1.00 +0.02
−0.00 1.99+0.91

−0.54 -0.08+1.15
−1.14 N N 3.9 37.8

101 17.8±6.0 0.3±2.7 4.5±3.6 4.8±4.0 13.0±5.1 1.8±3.2 16.8±5.6 0.84 +0.16
−0.12 -0.46+0.54

−0.92-0.38+0.25
−0.32 - - 0.4 37.3

102 459.4±22.6 191.9±14.9 208.7±15.6 400.6±21.1 58.8±8.9 330.6±19.3 83.2±10.4 -0.65 +0.04
−0.03 0.07+0.04

−0.04 0.60+0.04
−0.09 N N 1.4 38.8

103 131.3±12.6 36.0±7.1 69.0±9.4 105.1±11.4 24.9±6.3 93.6±10.8 30.7±6.8 -0.56 +0.07
−0.07-0.16+0.09

−0.09 0.45+0.11
−0.09 N N 1.8 38.2

104 12.9±5.4 2.8±3.2 1.8±2.9 4.6±3.8 8.3±4.4 2.4±3.2 9.0±4.6 0.60 +0.30
−0.18 0.24+0.67

−0.59 -0.51+0.40
−0.56 - - 1.1 37.3

105 6.0±5.1 0.0±2.3 5.3±3.8 5.3±4.0 0.9±3.2 4.0±3.6 2.5±3.6 -0.38 +0.27
−0.38-0.69+0.54

−0.91 0.48+0.83
−0.51 - - 0.1 36.9

106 107.9±12.5 34.9±7.1 69.4±9.5 104.3±11.4 3.5±3.8 95.3±10.9 8.0±4.6 -0.87 +0.05
−0.06-0.18+0.09

−0.10 1.25+0.45
−0.31 N N 2.7 38.1

107 6.0±4.5 2.2±2.9 3.7±3.4 5.9±4.0 0.1±2.9 4.7±3.6 0.8±3.2 -0.76 +0.23
−0.24-0.08+0.48

−0.54 0.46+0.99
−0.54 - - 0.8 36.9

108 ≤4.0 - - - - - - - - - - - 1.4 ≤36.7

109 ≤6.0 - - - - - - - - - - - 0.8 ≤36.9

110 20.3±6.5 3.2±3.4 10.6±4.7 13.8±5.3 6.5±4.4 10.3±4.7 7.8±4.7 -0.23 +0.29
−0.29-0.35+0.32

−0.43 0.21+0.33
−0.26 N N 0.4 37.4

111 8.5±4.9 3.7±3.4 4.0±3.4 7.6±4.3 0.9±3.2 4.5±3.6 1.7±3.4 -0.60 +0.26
−0.40 0.08+0.40

−0.40 0.38+0.85
−0.54 - - 0.6 37.0

112 ≤8.5 - - - - - - - - - - - 1.6 ≤37.1

113 11.3±5.2 1.8±2.9 8.1±4.3 10.0±4.7 1.3±3.2 7.0±4.1 4.8±4.0 -0.30 +0.36
−0.35-0.43+0.40

−0.56 0.59+0.75
−0.43 - - 0.5 37.2

114 21.3±6.3 4.8±3.6 13.4±5.0 18.2±5.7 3.2±3.6 16.2±5.3 4.7±4.0 -0.64 +0.20
−0.21-0.29+0.21

−0.30 0.59+0.46
−0.35 N N 0.4 37.5

115 ≤1.0 - - - - - - - - - - - 3.2 ≤36.1

116 26.4±6.8 7.5±4.1 15.2±5.2 22.8±6.2 3.6±3.8 23.4±6.1 2.9±3.8 -0.86 +0.08
−0.14-0.19+0.19

−0.21 0.59+0.46
−0.32 N N 1.0 37.5

117 ≤0.9 - - - - - - - - - - - 0.2 ≤36.1

118 5.9±4.5 0.7±2.7 4.8±3.6 5.5±4.0 0.3±2.9 6.6±4.0 0.0±2.9 -0.89 +0.14
−0.11-0.38+0.46

−0.84 0.53+0.92
−0.45 - - 1.3 36.9

119 36.4±7.6 11.2±4.6 17.5±5.4 28.7±6.6 7.7±4.4 22.5±6.0 10.4±4.8 -0.44 +0.16
−0.18-0.08+0.17

−0.16 0.38+0.21
−0.22 N N 0.8 37.7

120 109.9±11.7 68.1±9.4 40.0±7.5 108.1±11.5 1.9±3.2 99.8±11.1 1.6±3.2 -0.98 +0.02
−0.02 0.35+0.11

−0.07 1.28+0.54
−0.42 N N 8.2 38.2

121 71.8±9.8 19.1±5.6 32.8±6.9 51.8±8.4 20.0±5.8 45.3±7.9 22.8±6.1 -0.41 +0.10
−0.11-0.10+0.11

−0.15 0.25+0.14
−0.12 N N 0.4 38.0

122 ≤10.9 - - - - - - - - - - - 0.4 ≤37.1

123 ≤6.3 - - - - - - - - - - - 0.1 ≤36.9

124 ≤1.5 - - - - - - - - - - - 0.7 ≤36.3

125 39.5±7.9 7.7±4.1 27.4±6.5 35.1±7.3 4.4±4.0 29.4±6.7 9.8±4.8 -0.57 +0.15
−0.15-0.43+0.19

−0.19 0.78+0.37
−0.27 N N 0.2 37.7

126 ≤2.6 - - - - - - - - - - - 0.3 ≤36.6

127 ≤14.6 - - - - - - - - - - - 0.4 ≤37.3

128 548.3±24.6 113.1±11.8 264.0±17.3 377.1±20.5 171.2±14.3 315.8±18.9 209.6±15.7 -0.28 +0.04
−0.04-0.27+0.08

−0.02 0.22+0.05
−0.04 V V 22.2 38.9

129 15.8±5.6 1.4±2.7 8.5±4.3 9.9±4.6 5.9±4.0 7.4±4.1 8.7±4.4 -0.06 +0.28
−0.28-0.46+0.41

−0.56 0.19+0.29
−0.24 - - 0.8 37.4

130 42.4±7.9 10.3±4.4 23.0±6.0 33.3±7.0 9.2±4.6 29.9±6.6 9.8±4.7 -0.60 +0.12
−0.14-0.13+0.13

−0.19 0.43+0.21
−0.16 N N 1.1 37.8

131 43.2±8.3 11.4±4.7 20.0±5.8 31.4±7.0 11.9±5.2 27.0±6.5 15.2±5.7 -0.38 +0.15
−0.15-0.06+0.14

−0.20 0.23+0.22
−0.15 N N 2.0 37.8

132 34.7±7.6 9.4±4.4 18.9±5.7 28.3±6.7 6.4±4.3 24.5±6.3 7.9±4.6 -0.63 +0.14
−0.16-0.05+0.18

−0.16 0.51+0.27
−0.22 N N 0.1 37.8



Table 7—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

Note. — Col. (1): Master ID, cols. (2)−(8): net counts, in each of the 7 energy bands (see Table 3 for definitions of these bands), col. (9):

hardness ratio, cols. (10) and (11) color values, errors are given as 1σ, cols. (12) and (13): short-term variability, where (BB) indicate Bayesian

block analysis and (K-S) indicates the Kolmogorov-Smirnov test, in both columns symbols indicate - (N) non-variable in all observations, (V)

variable in at least one observation, (P) possible variability in at least one observation, col. (14): the significance of the change in LX between

the previous observation and the current observation respectively (equation 2), col. (15): log LX (0.3−8.0 keV). Upper limit values of net B

and LX are at the 68% confidence level.



Table 8. Source counts, hardness ratios, color-color values and variability: Observation 3

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

1 ≤2.7 - - - - - - - - - - - 2.6 ≤36.6

2 ≤16.2 - - - - - - - - - - - 3.1 ≤37.4

3 ≤4.3 - - - - - - - - - - - 0.5 ≤36.9

4 ≤1.1 - - - - - - - - - - - 0.3 ≤36.3

5 ≤0.6 - - - - - - - - - - - 0.4 ≤36.0

6 ≤1.1 - - - - - - - - - - - 0.5 ≤36.3

7 ≤10.9 - - - - - - - - - - - 1.5 ≤37.3

8 ≤8.6 - - - - - - - - - - - 0.0 ≤37.1

9 39.2±5.1 11.7±4.6 21.5±5.8 33.2±6.9 7.0±4.0 32.4±6.8 5.9±3.8 -0.78 +0.08
−0.10 0.03+0.15

−0.16 0.54+0.21
−0.16 N N 7.1 38.2

10 ≤2.8 - - - - - - - - - - - 1.1 ≤36.6

11 35.0±7.4 10.9±4.6 17.7±5.4 28.6±6.6 6.4±4.1 27.5±6.5 6.1±4.1 -0.70 +0.14
−0.14-0.09+0.17

−0.180.46+0.24
−0.22 N N 0.3 37.7

12 ≤12.9 - - - - - - - - - - - 1.7 ≤37.3

13 ≤7.8 - - - - - - - - - - - 0.1 ≤37.1

14 ≤2.2 - - - - - - - - - - - 2.4 ≤36.6

15 ≤5.3 - - - - - - - - - - - 1.8 ≤36.9

16 17.2±5.7 4.1±3.4 10.3±4.4 14.4±5.1 2.8±3.4 13.0±4.8 3.6±3.6 -0.67 +0.19
−0.22-0.27+0.27

−0.290.51+0.51
−0.32 - - 0.7 37.4

17 14.7±5.5 1.3±2.7 12.0±4.7 13.3±5.0 1.4±3.2 12.9±4.8 2.2±3.4 -0.81 +0.11
−0.19-0.70+0.41

−0.590.75+0.73
−0.40 - - 0.0 37.4

18 53.0±8.6 1.1±2.7 34.2±7.0 35.3±7.1 17.7±5.6 29.9±6.6 23.5±6.2 -0.24 +0.12
−0.15-1.10+0.38

−0.670.33+0.15
−0.12 N N 3.6 37.9

19 2.6±3.8 1.4±2.7 1.8±2.9 3.2±3.4 -0.6±2.7 3.8±3.4 -0.8±2.7 -0.86 +0.19
−0.14 0.03+0.72

−0.75 0.38+1.07
−0.76 - - 0.2 36.6

20 ≤1.0 - - - - - - - - - - - 1.8 ≤36.2

21 29.8±6.8 0.4±2.3 14.2±5.0 14.5±5.1 15.3±5.2 9.3±4.3 20.9±5.9 0.28 +0.19
−0.18 -0.97+0.49

−0.810.01+0.18
−0.16 N N 1.1 37.7

22 ≤1.6 - - - - - - - - - - - 0.2 ≤36.4

23 ≤12.2 - - - - - - - - - - - 0.3 ≤37.3

24 ≤1.4 - - - - - - - - - - - 2.3 ≤36.3

25 174.9±16.7 53.1±8.4 103.3±11.3 156.5±13.6 18.9±5.7 139.1±12.9 25.6±6.4 -0.73 +0.04
−0.06-0.16+0.05

−0.100.76+0.13
−0.10 N N 10.4 38.4

26 ≤5.7 - - - - - - - - - - - 1.5 ≤36.9

27 137.3±13.0 42.1±7.6 69.5±9.5 111.6±11.7 25.7±6.4 91.4±10.7 33.2±7.1 -0.53 +0.06
−0.08-0.08+0.07

−0.110.46+0.12
−0.08 N N 4.7 38.3

28 22.4±7.4 2.1±2.9 12.3±4.8 14.3±5.2 7.6±4.3 15.1±5.2 7.1±4.3 -0.43 +0.21
−0.23-0.56+0.35

−0.490.21+0.25
−0.21 N N 0.5 37.5

29 15.0±5.5 3.0±3.2 7.1±4.0 10.0±4.6 5.0±3.8 9.8±4.4 5.8±4.0 -0.34 +0.26
−0.27-0.21+0.32

−0.410.16+0.32
−0.29 - - 0.5 37.4

30 36.2±7.4 9.3±4.3 26.1±6.3 35.5±7.1 0.7±2.9 33.0±6.9 3.6±3.6 -0.85 +0.08
−0.11-0.32+0.16

−0.161.22+0.77
−0.46 N P 1.3 37.8

31 ≤2.1 - - - - - - - - - - - 1.3 ≤36.5

32 ≤11.1 - - - - - - - - - - - 0.5 ≤37.2

33 ≤8.0 - - - - - - - - - - - 0.5 ≤37.1



Table 8—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

34 ≤4.8 - - - - - - - - - - - 0.2 ≤36.9

35 10.9±5.1 2.1±2.9 4.4±3.6 6.5±4.1 4.4±3.8 5.5±3.8 4.8±4.0 -0.21 +0.40
−0.37-0.16+0.45

−0.54 0.03+0.43
−0.41 - - 1.0 37.2

36 ≤10.3 - - - - - - - - - - - 2.4 ≤37.2

37 18.1±5.9 3.1±3.2 11.2±4.7 14.2±5.2 3.9±3.6 10.9±4.7 6.6±4.1 -0.32 +0.24
−0.26-0.40+0.29

−0.38 0.43+0.37
−0.30 - - 1.0 37.4

38 ≤4.0 - - - - - - - - - - - 0.6 ≤36.8

39 8.7±4.7 5.9±3.8 1.0±2.7 6.9±4.1 1.8±3.2 5.8±3.8 2.7±3.4 -0.51 +0.25
−0.33 0.69+0.69

−0.46 -0.15+0.84
−0.84 - - 0.1 37.1

40 ≤2.4 - - - - - - - - - - - 1.3 ≤36.6

41 143.6±13.2 53.5±8.5 63.8±9.1 117.3±12.0 26.4±6.5 99.1±11.1 30.1±6.8 -0.59 +0.06
−0.08 0.04+0.07

−0.09 0.41+0.11
−0.09 N N 1.4 38.3

42 269.0±17.6 64.2±9.1 164.8±13.9 229.0±16.2 40.0±7.6 195.0±15.0 60.5±9.0 -0.58 +0.04
−0.06-0.28+0.04

−0.09 0.67+0.06
−0.10 N N 5.9 38.6

43 ≤2.4 - - - - - - - - - - - 0.0 ≤36.6

44 ≤1.9 - - - - - - - - - - - 0.7 ≤36.4

45 ≤2.9 - - - - - - - - - - - 1.5 ≤36.6

46 ≤2.1 - - - - - - - - - - - 2.4 ≤36.5

47 43.6±8.1 12.4±4.8 20.1±5.8 32.5±7.1 11.1±4.8 28.4±6.6 12.8±5.1 -0.44 +0.14
−0.15-0.10+0.17

−0.16 0.28+0.19
−0.17 N N 0.7 37.8

48 ≤2.9 - - - - - - - - - - - 1.5 ≤36.6

49 9.1±5.0 0.7±2.7 0.9±2.9 1.6±3.4 7.5±4.3 1.9±3.2 6.9±4.3 0.60 +0.40
−0.22 0.00+0.99

−0.92 -0.61+0.46
−0.77 - - 1.0 37.1

50 ≤3.8 - - - - - - - - - - - 4.3 ≤36.8

51 ≤5.8 - - - - - - - - - - - 0.4 ≤36.9

52 23.3±7.6 2.4±3.2 13.8±5.0 16.3±5.4 6.9±4.1 11.2±4.7 10.7±4.7 -0.10 +0.22
−0.24-0.56+0.35

−0.49 0.32+0.24
−0.21 N N 2.8 37.5

53 43.1±8.2 15.1±5.2 23.6±6.2 38.7±7.6 4.4±3.8 33.8±7.1 6.1±4.1 -0.74 +0.11
−0.13-0.06+0.14

−0.17 0.73+0.32
−0.29 N N 0.3 37.8

54 7.4±4.7 4.6±3.6 4.1±3.6 8.7±4.6 -1.2±2.3 7.8±4.3 -0.7±2.7 -0.94 +0.09
−0.06 0.16+0.40

−0.37 0.76+1.07
−0.61 - - 0.7 37.0

55 50.0±8.4 18.4±5.4 28.7±6.5 47.2±8.1 2.8±3.4 38.8±7.4 8.5±4.4 -0.68 +0.10
−0.12-0.07+0.13

−0.13 0.95+0.47
−0.33 N N 1.1 37.9

56 9.0±5.0 1.5±2.9 4.0±3.6 5.5±4.1 3.5±3.6 5.5±4.0 4.1±3.8 -0.26 +0.39
−0.42-0.19+0.54

−0.75 0.08+0.51
−0.48 - - 0.7 37.1

57 ≤33.1 - - - - - - - - - - - 1.0 ≤37.7

58 10.2±6.0 -0.7±2.3 6.2±3.8 5.5±4.0 4.9±3.8 6.5±4.0 4.8±3.8 -0.25 +0.34
−0.34-0.76+0.45

−1.00 0.13+0.33
−0.29 - - 0.3 37.2

59 9.2±5.4 2.6±3.4 7.9±4.4 10.5±5.1 -1.3±2.7 9.0±4.7 0.2±3.2 -0.90 +0.12
−0.10-0.29+0.40

−0.57 0.99+0.92
−0.53 - - 0.7 37.1

60 30.9±7.4 11.0±4.7 14.9±5.3 26.0±6.6 4.9±4.0 24.3±6.4 5.5±4.1 -0.70 +0.16
−0.16-0.02+0.19

−0.19 0.48+0.35
−0.27 N N 0.3 37.7

61 ≤3.1 - - - - - - - - - - - 0.3 ≤36.7

62 50.4±8.6 11.1±4.7 28.0±6.5 39.0±7.6 11.4±4.8 33.7±7.1 14.7±5.3 -0.46 +0.12
−0.14-0.28+0.16

−0.16 0.41+0.18
−0.15 N N 2.0 37.9

63 ≤10.9 - - - - - - - - - - - 1.7 ≤37.2

64 44.7±8.1 6.8±4.0 27.1±6.5 33.9±7.1 10.8±4.7 27.8±6.5 16.4±5.4 -0.33 +0.14
−0.15-0.46+0.17

−0.21 0.42+0.17
−0.16 N N 1.4 37.8

65 ≤5.6 - - - - - - - - - - - 0.9 ≤36.9

66 30.7±7.3 3.8±3.6 17.9±5.7 21.7±6.3 9.1±4.6 18.9±5.9 12.5±5.1 -0.27 +0.17
−0.20-0.51+0.27

−0.38 0.32+0.22
−0.19 N N 0.5 37.7



Table 8—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

67 219.0±16.1 39.3±7.5 126.3±12.5 165.5±14.2 51.6±8.4 137.5±13.0 69.1±9.5 -0.40 +0.05
−0.07-0.37+0.06

−0.100.41+0.09
−0.05 N N 1.0 38.5

68 ≤19.8 - - - - - - - - - - - 0.5 ≤37.5

69 ≤4.3 - - - - - - - - - - - 0.5 ≤36.8

70 1516.4±40.1 364.4±20.3 870.4±30.7 1234.8±36.4 275.7±17.8 1068.1±33.9 379.8±20.7 -0.53 +0.02
−0.03-0.28+0.04

−0.020.54+0.02
−0.04 V V 8.6 39.4

71 ≤28.3 - - - - - - - - - - - 0.9 ≤37.6

72 31.4±7.4 8.6±4.4 12.0±5.0 20.6±6.2 10.8±4.8 12.0±5.1 14.2±5.3 0.01 +0.21
−0.24 -0.03+0.22

−0.210.08+0.21
−0.21 N N 0.6 37.7

73 ≤24.2 - - - - - - - - - - - 0.1 ≤37.6

74 147.5±13.7 33.0±7.4 83.9±10.7 116.9±12.6 23.0±6.3 101.6±11.7 30.6±7.1 -0.58 +0.06
−0.07-0.28+0.10

−0.080.59+0.11
−0.10 N N 0.1 38.3

75 58.3±9.4 24.6±6.7 23.2±6.5 47.8±8.8 5.6±4.0 46.0±8.4 5.4±4.2 -0.80 +0.08
−0.10 0.13+0.14

−0.12 0.58+0.26
−0.18 N N 1.2 37.9

76 ≤1.7 - - - - - - - - - - - 0.3 ≤36.4

77 90.0±11.2 16.7±6.0 54.0±9.0 70.7±10.4 12.2±5.1 59.8±9.6 18.2±5.9 -0.58 +0.08
−0.09-0.35+0.12

−0.130.68+0.12
−0.17 N N 0.1 38.1

78 ≤22.9 - - - - - - - - - - - 2.1 ≤37.5

79 ≤1.0 - - - - - - - - - - - 0.2 ≤36.2

80 ≤15.0 - - - - - - - - - - - 0.9 ≤37.4

81 148.3±13.5 46.1±8.1 79.6±10.2 125.7±12.5 20.9±5.9 107.0±11.6 30.4±6.8 -0.61 +0.06
−0.07-0.10+0.06

−0.100.59+0.13
−0.09 N N 1.3 38.3

82 93.1±10.9 21.5±6.0 53.9±8.6 75.4±10.1 14.7±5.1 61.6±9.2 23.4±6.1 -0.51 +0.08
−0.10-0.25+0.09

−0.130.60+0.12
−0.14 N N 2.8 38.1

83 26.9±6.6 6.3±4.0 15.6±5.3 21.9±6.2 3.0±3.2 18.7±5.8 5.5±3.8 -0.58 +0.14
−0.18-0.24+0.19

−0.220.67+0.32
−0.24 N N 1.2 37.6

84 ≤14.2 - - - - - - - - - - - 2.2 ≤37.3

85 38.4±7.7 11.4±4.7 16.5±5.3 27.9±6.6 10.4±4.7 25.2±6.3 11.0±4.8 -0.46 +0.15
−0.16-0.04+0.16

−0.180.22+0.19
−0.18 N N 4.9 37.8

86 371.4±20.6 83.1±10.4 188.7±14.9 271.8±17.7 99.7±11.1 240.9±16.7 121.1±12.2 -0.40 +0.05
−0.05-0.24+0.06

−0.060.30+0.06
−0.04 N N 3.6 38.7

87 43.5±9.1 8.4±4.6 29.4±6.8 37.8±7.8 6.8±4.2 27.5±6.9 14.4±5.3 -0.39 +0.14
−0.17-0.40+0.19

−0.240.64+0.25
−0.18 N N 0.2 37.8

88 18.8±6.1 3.2±3.4 14.3±5.1 17.5±5.7 1.4±3.2 15.4±5.3 4.1±3.8 -0.67 +0.19
−0.21-0.48+0.32

−0.410.83+0.73
−0.40 - - 1.9 37.5

89 ≤1.1 - - - - - - - - - - - 0.2 ≤36.2

90 83.5±10.4 13.6±5.0 54.0±8.5 67.6±9.4 15.9±5.3 55.7±8.6 23.8±6.2 -0.46 +0.09
−0.11-0.46+0.11

−0.160.56+0.14
−0.12 N P 1.0 38.1

91 ≤1.4 - - - - - - - - - - - 0.1 ≤36.3

92 ≤3.3 - - - - - - - - - - - 0.9 ≤36.7

93 14.3±5.7 2.4±3.4 8.7±4.3 11.0±5.0 3.2±3.6 11.1±4.8 3.1±3.6 -0.68 +0.14
−0.22-0.35+0.38

−0.590.40+0.49
−0.35 - - 2.9 37.3

94 5.4±4.6 4.8±3.8 1.0±2.9 5.8±4.3 -0.5±2.7 4.1±3.8 -0.9±2.7 -0.86 +0.19
−0.14 0.54+0.83

−0.54 0.23+1.15
−0.92 - - 0.1 36.9

95 10.4±5.3 2.6±3.4 6.6±4.0 9.2±4.7 1.2±3.2 8.2±4.4 1.9±3.4 -0.75 +0.18
−0.25-0.21+0.40

−0.570.54+0.77
−0.46 - - 0.5 37.2

96 ≤3.1 - - - - - - - - - - - 1.1 ≤36.7

97 ≤10.1 - - - - - - - - - - - 1.3 ≤37.2

98 16.8±5.7 5.0±3.6 9.9±4.4 14.9±5.2 1.9±3.2 13.9±5.0 3.4±3.6 -0.70 +0.18
−0.20-0.16+0.24

−0.270.62+0.61
−0.41 - - 1.4 37.4

99 19.6±6.1 2.5±3.2 14.7±5.1 17.1±5.6 2.5±3.4 16.2±5.3 2.3±3.4 -0.84 +0.10
−0.16-0.56+0.32

−0.490.70+0.56
−0.35 - - 3.7 37.5



Table 8—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

100 19.5±6.1 22.5±6.0 -0.3±2.3 22.2±6.1 -2.7±1.9 10.1±4.6 -3.1±1.9 -0.99 +0.04
−0.01 1.53+0.92

−0.46 0.23+1.22
−1.07 - - 2.7 37.5

101 6.7±4.6 -0.6±2.3 0.7±2.7 0.1±2.9 6.6±4.1 -1.1±2.3 7.4±4.3 0.94 +0.06
−0.10 -0.15+0.99

−1.07-0.61+0.46
−0.84 - - 1.2 37.0

102 332.5±19.5 144.0±13.1 144.3±13.2 288.3±18.1 44.1±7.9 236.7±16.5 61.5±9.1 -0.64 +0.05
−0.04 0.10+0.06

−0.04 0.53+0.09
−0.06 N N 1.9 38.7

103 127.1±13.4 35.4±7.1 77.7±10.0 113.1±11.9 14.7±5.2 93.1±10.8 28.5±6.6 -0.59 +0.07
−0.08-0.22+0.08

−0.10 0.77+0.12
−0.14 N P 1.3 38.3

104 ≤7.8 - - - - - - - - - - - 0.8 ≤37.1

105 ≤16.7 - - - - - - - - - - - 2.0 ≤37.4

106 51.1±9.2 19.7±5.7 28.8±6.6 48.4±8.3 1.5±3.2 41.5±7.7 6.2±4.1 -0.78 +0.10
−0.11-0.06+0.15

−0.11 1.13+0.69
−0.40 N N 2.6 37.9

107 ≤2.1 - - - - - - - - - - - 0.7 ≤36.5

108 ≤11.3 - - - - - - - - - - - 1.6 ≤37.2

109 21.7±6.1 0.2±2.3 12.0±4.7 12.2±4.8 9.5±4.4 7.7±4.1 13.4±5.0 0.19 +0.23
−0.23 -0.99+0.46

−0.84 0.13+0.19
−0.18 N N 2.1 37.5

110 20.9±6.1 4.0±3.4 9.6±4.4 13.6±5.1 7.3±4.1 11.5±4.7 9.9±4.6 -0.16 +0.23
−0.23-0.24+0.27

−0.32 0.13+0.25
−0.21 N N 0.5 37.5

111 ≤13.5 - - - - - - - - - - - 1.1 ≤37.3

112 9.1±4.7 1.5±2.7 6.1±3.8 7.6±4.1 1.5±3.2 8.1±4.1 1.3±3.2 -0.82 +0.16
−0.18-0.40+0.43

−0.54 0.48+0.70
−0.45 - - 0.3 37.1

113 7.7±4.6 4.0±3.4 0.9±2.7 4.9±3.8 2.7±3.4 4.8±3.6 2.4±3.4 -0.51 +0.23
−0.29 0.53+0.77

−0.53 -0.23+0.69
−0.92 - - 0.3 37.1

114 8.1±4.6 2.2±2.9 7.1±4.0 9.3±4.4 -1.2±2.3 9.1±4.3 -0.5±2.7 -0.95 +0.08
−0.05-0.32+0.35

−0.46 0.99+1.00
−0.46 - - 1.5 37.1

115 ≤1.0 - - - - - - - - - - - 0.1 ≤36.2

116 18.4±5.8 10.2±4.4 8.9±4.3 19.1±5.7 -0.7±2.3 17.0±5.3 -0.2±2.7 -0.98 +0.05
−0.02 0.16+0.22

−0.19 1.07+0.92
−0.54 - - 0.5 37.4

117 10.7±5.0 5.2±3.6 1.9±2.9 7.2±4.1 3.6±3.6 4.1±3.4 4.2±3.8 -0.11 +0.45
−0.41 0.46+0.56

−0.41 -0.19+0.59
−0.64 - - 2.0 37.2

118 ≤2.2 - - - - - - - - - - - 0.6 ≤36.5

119 26.3±6.6 5.4±3.6 16.9±5.3 22.3±6.0 4.0±3.6 19.8±5.7 6.7±4.1 -0.56 +0.17
−0.18-0.38+0.22

−0.21 0.62+0.35
−0.27 N N 0.5 37.6

120 102.1±11.5 57.2±8.7 41.2±7.6 98.4±11.1 3.7±3.8 92.9±10.8 3.2±3.8 -0.95 +0.02
−0.05 0.26+0.10

−0.08 1.03+0.40
−0.33 N N 0.8 38.2

121 63.9±9.3 18.5±5.6 30.2±6.6 48.7±8.2 15.2±5.2 41.2±7.5 19.0±5.7 -0.44 +0.11
−0.12-0.13+0.18

−0.08 0.33+0.14
−0.15 N N 0.4 38.0

122 ≤8.6 - - - - - - - - - - - 0.1 ≤37.1

123 ≤7.2 - - - - - - - - - - - 0.5 ≤37.0

124 ≤5.1 - - - - - - - - - - - 0.7 ≤36.9

125 23.8±6.3 2.1±2.9 15.2±5.1 17.3±5.4 6.6±4.0 14.8±5.1 9.4±4.4 -0.29 +0.19
−0.21-0.64+0.32

−0.49 0.38+0.21
−0.22 N N 0.5 37.8

126 ≤9.6 - - - - - - - - - - - 1.8 ≤37.2

127 ≤12.3 - - - - - - - - - - - 0.0 ≤37.3

128 9.1±4.4 5.7±3.6 2.4±2.9 8.1±4.1 1.0±2.7 4.6±3.4 1.8±2.9 -0.58 +0.21
−0.24 0.43+0.43

−0.35 0.23+0.76
−0.61 - - 20.1 37.4

129 ≤13.1 - - - - - - - - - - - 0.1 ≤37.3

130 37.8±7.6 11.4±4.7 21.8±5.9 33.2±7.1 4.5±3.8 32.5±6.9 5.3±4.0 -0.78 +0.11
−0.12-0.11+0.15

−0.18 0.67+0.32
−0.24 N N 0.1 37.8

131 31.9±7.1 6.0±3.8 15.0±5.1 21.0±5.9 10.8±4.7 18.1±5.4 13.5±5.1 -0.22 +0.17
−0.19-0.27+0.22

−0.21 0.16+0.18
−0.18 N N 0.6 37.7

132 44.9±8.1 8.8±4.3 27.2±6.4 36.0±7.2 8.9±4.4 30.9±6.7 11.8±4.8 -0.52 +0.12
−0.14-0.32+0.16

−0.19 0.51+0.16
−0.19 N N 0.7 37.9



Table 8—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

Note. — Col. (1): Master ID, cols. (2)−(8): net counts, in each of the 7 energy bands (see Table 3 for definitions of these bands), col. (9):

hardness ratio, cols. (10) and (11) color values, errors are given as 1σ, cols. (12) and (13): short-term variability, where (BB) indicate Bayesian

block analysis and (K-S) indicates the Kolmogorov-Smirnov test, in both columns symbols indicate - (N) non-variable in all observations, (V)

variable in at least one observation, (P) possible variability in at least one observation, col. (14): the significance of the change in LX between

the previous observation and the current observation respectively (equation 2), col. (15): log LX (0.3−8.0 keV). Upper limit values of net B

and LX are at the 68% confidence level.



Table 9. Source counts, hardness ratios, color-color values and variability: Observation 4

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

1 24.3±7.2 7.7±4.3 13.3±5.2 21.0±6.3 3.3±4.3 16.0±5.6 5.5±4.7 -0.65 +0.21
−0.21-0.03+0.22

−0.24 0.54+0.61
−0.35 N N 2.7 37.6

2 ≤16.1 - - - - - - - - - - - 0.3 ≤37.4

3 ≤10.8 - - - - - - - - - - - 0.8 ≤37.2

4 ≤0.8 - - - - - - - - - - - 0.3 ≤36.1

5 ≤2.4 - - - - - - - - - - - 0.7 ≤36.6

6 ≤2.5 - - - - - - - - - - - 0.4 ≤36.6

7 ≤8.3 - - - - - - - - - - - 0.9 ≤37.1

8 ≤0.7 - - - - - - - - - - - 2.1 ≤36.0

9 244.4±16.8 56.1±8.6 147.9±13.2 204.0±15.4 40.3±7.6 172.8±14.2 62.0±9.1 -0.59 +0.04
−0.05-0.14+0.05

−0.08 0.64+0.08
−0.08 N N 7.0 38.6

10 ≤17.1 - - - - - - - - - - - 2.4 ≤37.4

11 36.1±7.6 7.7±4.1 24.5±6.2 32.2±7.0 3.9±3.8 26.0±6.4 7.4±4.4 -0.62 +0.14
−0.17-0.35+0.16

−0.21 0.78+0.40
−0.30 N N 0.4 37.7

12 ≤9.2 - - - - - - - - - - - 1.0 ≤37.1

13 14.5±5.8 0.6±2.7 7.0±4.1 7.6±4.4 6.9±4.4 7.7±4.3 7.3±4.6 -0.13 +0.33
−0.32-0.61+0.53

−0.77 0.03+0.32
−0.27 - - 0.7 37.3

14 ≤16.4 - - - - - - - - - - - 2.3 ≤37.4

15 ≤10.0 - - - - - - - - - - - 0.8 ≤37.1

16 25.3±6.6 11.3±4.6 7.3±4.1 18.5±5.7 6.7±4.1 16.5±5.3 6.2±4.1 -0.53 +0.19
−0.21 0.29+0.22

−0.21 0.05+0.30
−0.24 N N 0.5 37.5

17 11.1±5.1 1.8±2.9 5.5±3.8 7.4±4.3 3.7±3.6 6.4±4.0 4.4±3.8 -0.32 +0.36
−0.35-0.27+0.46

−0.56 0.19+0.43
−0.38 - - 0.7 37.2

18 59.1±9.1 3.9±3.4 35.5±7.1 39.4±7.5 19.7±5.8 29.7±6.6 29.0±6.7 -0.12 +0.14
−0.12-0.78+0.26

−0.27 0.31+0.13
−0.12 N N 0.4 37.9

19 ≤2.2 - - - - - - - - - - - 0.2 ≤36.5

20 ≤9.6 - - - - - - - - - - - 2.2 ≤37.2

21 26.2±6.5 -0.6±1.9 7.3±4.0 6.6±4.0 19.5±5.7 3.3±3.2 23.3±6.1 0.71 +0.17
−0.14 -1.07+0.61

−0.92-0.38+0.19
−0.18 N N 0.2 37.7

22 ≤5.5 - - - - - - - - - - - 0.6 ≤36.9

23 12.9±5.2 1.0±2.7 1.9±2.9 2.9±3.4 10.0±4.6 2.9±3.2 10.6±4.7 0.52 +0.30
−0.26 0.00+0.69

−0.92 -0.56+0.37
−0.54 - - 0.3 37.2

24 ≤8.1 - - - - - - - - - - - 1.5 ≤37.0

25 24.2±7.7 6.7±4.0 18.5±5.6 25.2±6.4 0.1±2.9 23.3±6.1 0.6±3.2 -0.96 +0.05
−0.04-0.32+0.19

−0.22 1.15+0.84
−0.46 N N 8.6 37.5

26 ≤3.3 - - - - - - - - - - - 0.9 ≤36.6

27 69.3±9.7 27.4±6.4 30.5±6.7 57.9±8.8 11.5±4.8 50.5±8.3 12.1±5.0 -0.66 +0.09
−0.11 0.06+0.13

−0.10 0.45+0.17
−0.15 N N 5.2 38.0

28 21.2±7.4 1.6±2.9 16.3±5.3 17.9±5.7 4.0±3.8 16.1±5.3 5.4±4.1 -0.58 +0.21
−0.22-0.75+0.37

−0.62 0.59+0.40
−0.30 N N 0.5 37.4

29 15.5±5.6 5.1±3.6 7.9±4.1 13.0±5.0 2.5±3.4 10.9±4.6 4.2±3.8 -0.55 +0.25
−0.26-0.05+0.24

−0.30 0.43+0.56
−0.38 - - 0.3 37.3

30 36.8±7.6 6.8±4.0 25.5±6.3 32.4±7.0 4.5±3.8 28.6±6.5 7.9±4.4 -0.62 +0.13
−0.16-0.43+0.16

−0.21 0.72+0.35
−0.24 N N 1.2 37.7

31 ≤9.3 - - - - - - - - - - - 1.5 ≤37.1

32 ≤3.2 - - - - - - - - - - - 1.8 ≤36.6

33 7.6±4.6 3.3±3.2 5.6±3.8 8.9±4.4 -1.3±2.3 6.7±4.0 -0.8±2.7 -0.94 +0.11
−0.06-0.08+0.32

−0.38 0.92+0.99
−0.54 - - 0.3 37.0



Table 9—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

34 ≤3.4 - - - - - - - - - - - 0.3 ≤36.6

35 7.5±4.7 5.2±3.6 2.7±3.2 7.9±4.3 -0.4±2.9 7.7±4.1 0.2±3.2 -0.89 +0.14
−0.11 0.35+0.48

−0.38 0.38+1.07
−0.61 - - 0.7 37.0

36 10.5±5.5 8.7±4.4 2.2±3.4 10.9±5.1 -0.4±2.9 5.0±4.1 0.1±3.2 -0.80 +0.22
−0.20 0.59+0.62

−0.40 0.38+1.07
−0.84 - - 0.3 37.1

37 24.1±6.7 6.4±4.0 9.9±4.6 16.2±5.6 7.9±4.4 11.2±4.8 10.7±4.8 -0.10 +0.24
−0.24-0.08+0.24

−0.24 0.13+0.25
−0.24 N N 0.3 37.5

38 ≤2.5 - - - - - - - - - - - 0.4 ≤36.5

39 ≤2.4 - - - - - - - - - - - 1.3 ≤36.5

40 ≤17.4 - - - - - - - - - - - 2.7 ≤37.3

41 150.0±13.6 48.2±8.1 88.3±10.6 136.5±12.9 13.5±5.2 109.4±11.7 25.2±6.5 -0.67 +0.06
−0.07-0.13+0.06

−0.09 0.83+0.14
−0.14 N N 1.0 38.3

42 512.8±23.8 93.6±10.8 302.5±18.5 396.1±21.0 116.8±11.9 337.1±19.4 163.3±13.9 -0.42 +0.04
−0.04-0.38+0.03

−0.07 0.45+0.05
−0.05 N N 5.5 38.8

43 ≤11.8 - - - - - - - - - - - 1.8 ≤37.2

44 7.4±4.7 1.4±2.9 2.6±3.2 4.0±3.8 3.5±3.6 2.9±3.4 3.3±3.6 -0.03 +0.51
−0.53-0.08+0.69

−0.76-0.08+0.59
−0.56 - - 1.0 37.0

45 22.8±6.5 3.5±3.4 13.4±5.0 16.9±5.6 5.9±4.1 15.8±5.3 6.8±4.3 -0.48 +0.21
−0.22-0.43+0.30

−0.35 0.35+0.29
−0.24 N N 2.6 37.5

46 ≤5.6 - - - - - - - - - - - 0.9 ≤36.8

47 72.1±10.0 20.4±5.8 38.8±7.5 59.2±9.0 12.9±5.1 47.0±8.1 19.5±5.9 -0.48 +0.11
−0.11-0.16+0.12

−0.12 0.50+0.17
−0.14 V N 1.4 38.0

48 11.5±5.4 2.1±3.2 6.0±4.0 8.1±4.6 3.4±3.6 6.0±4.1 5.0±4.0 -0.18 +0.38
−0.40-0.24+0.43

−0.62 0.24+0.48
−0.40 - - 1.3 37.2

49 ≤1.1 - - - - - - - - - - - 1.6 ≤36.1

50 ≤3.3 - - - - - - - - - - - 0.2 ≤36.6

51 ≤6.7 - - - - - - - - - - - 0.0 ≤36.9

52 10.0±6.1 3.6±3.4 6.1±4.0 9.7±4.7 0.3±2.9 6.8±4.1 0.0±2.9 -0.89 +0.14
−0.11-0.11+0.38

−0.37 0.61+0.92
−0.46 - - 1.6 37.1

53 37.2±9.6 7.8±4.3 27.1±6.5 34.9±7.4 2.8±3.6 30.5±6.9 7.0±4.4 -0.68 +0.13
−0.15-0.40+0.16

−0.22 0.91+0.54
−0.32 N N 1.0 37.7

54 14.6±5.9 3.4±3.6 5.9±4.1 9.3±5.0 5.3±4.0 8.2±4.6 5.7±4.1 -0.28 +0.33
−0.34-0.08+0.43

−0.51 0.08+0.38
−0.35 - - 0.7 37.3

55 48.9±8.5 18.4±5.6 28.5±6.5 46.9±8.1 2.0±3.4 35.8±7.2 5.8±4.1 -0.77 +0.11
−0.12-0.06+0.12

−0.15 1.01+0.63
−0.37 N N 0.8 37.8

56 11.8±5.5 5.1±3.8 4.0±3.8 9.1±4.8 2.7±3.4 4.7±4.0 3.9±3.8 -0.18 +0.43
−0.50 0.19+0.45

−0.40 0.16+0.64
−0.56 - - 0.1 37.2

57 16.1±7.6 8.4±4.4 6.3±4.3 14.6±5.7 1.3±3.2 12.6±5.2 0.4±3.2 -0.93 +0.09
−0.07 0.21+0.33

−0.29 0.51+0.78
−0.54 N N 2.1 37.3

58 19.6±7.3 9.3±4.4 7.4±4.1 16.7±5.6 2.6±3.4 15.0±5.2 2.2±3.4 -0.84 +0.10
−0.16 0.21+0.22

−0.24 0.40+0.57
−0.37 N N 0.7 37.4

59 12.5±5.8 4.0±3.8 5.6±4.1 9.6±5.1 2.9±3.6 8.0±4.7 3.3±3.8 -0.55 +0.19
−0.32-0.03+0.43

−0.48 0.27+0.59
−0.48 - - 0.2 37.2

60 42.2±8.2 9.0±4.4 24.9±6.4 33.9±7.3 8.3±4.4 24.3±6.4 16.9±5.6 -0.25 +0.13
−0.19-0.32+0.19

−0.19 0.48+0.22
−0.19 N N 0.5 37.7

61 ≤1.5 - - - - - - - - - - - 0.5 ≤36.3

62 28.8±7.2 4.4±3.8 16.3±5.4 20.7±6.2 8.1±4.4 18.5±5.8 7.4±4.4 -0.51 +0.19
−0.20-0.40+0.27

−0.35 0.32+0.24
−0.21 N N 2.5 37.6

63 7.8±4.7 0.7±2.7 6.0±3.8 6.7±4.1 1.1±3.2 5.7±3.8 2.9±3.6 -0.48 +0.27
−0.34-0.53+0.53

−0.77 0.51+0.78
−0.48 - - 0.8 37.0

64 67.4±9.7 14.3±5.1 35.0±7.1 49.3±8.3 18.1±5.7 43.3±7.8 21.7±6.1 -0.40 +0.11
−0.12-0.25+0.14

−0.15 0.32+0.13
−0.13 N N 1.0 37.9

65 ≤3.1 - - - - - - - - - - - 0.8 ≤36.6

66 43.7±8.3 4.6±3.8 25.4±6.4 29.9±7.0 13.7±5.2 26.9±6.6 17.3±5.7 -0.29 +0.14
−0.17-0.61+0.27

−0.31 0.28+0.18
−0.14 N N 0.6 37.7



Table 9—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

67 243.2±16.9 49.7±8.4 143.4±13.2 193.1±15.3 46.3±8.1 170.0±14.3 66.7±9.5 -0.50 +0.06
−0.05-0.33+0.06

−0.080.52+0.07
−0.07 N N 0.7 38.5

68 ≤5.8 - - - - - - - - - - - 2.2 ≤36.9

69 ≤4.3 - - - - - - - - - - - 0.1 ≤36.7

70 1479.2±39.7 424.8±21.8 858.6±30.5 1283.4±37.0 192.2±15.0 1113.6±34.6 290.3±18.2 -0.64 +0.02
−0.02-0.20+0.03

−0.020.68+0.04
−0.03 N N 5.3 39.3

71 ≤13.0 - - - - - - - - - - - 2.7 ≤37.2

72 23.4±7.0 8.2±4.6 12.5±5.1 20.7±6.4 2.8±3.6 16.7±5.8 5.0±4.1 -0.64 +0.21
−0.21-0.05+0.21

−0.270.59+0.56
−0.38 - - 1.2 37.5

73 ≤8.6 - - - - - - - - - - - 1.8 ≤37.0

74 158.2±14.0 45.7±8.3 75.8±10.2 121.5±12.7 29.1±6.8 103.3±11.7 38.4±7.6 -0.52 +0.07
−0.07-0.12+0.11

−0.060.45+0.10
−0.09 N N 0.8 38.3

75 122.5±12.6 40.3±7.9 68.6±9.7 108.8±12.1 7.2±4.5 101.1±11.5 12.5±5.2 -0.79 +0.05
−0.07-0.09+0.07

−0.100.92+0.18
−0.17 N N 3.1 38.2

76 ≤2.4 - - - - - - - - - - - 0.1 ≤36.5

77 92.0±11.3 18.7±6.2 51.7±8.8 70.5±10.3 14.9±5.4 62.7±9.7 21.8±6.2 -0.54 +0.08
−0.10-0.27+0.11

−0.130.59+0.11
−0.15 N N 0.9 38.1

78 ≤66.0 - - - - - - - - - - - 3.9 ≤37.9

79 10.2±5.0 3.8±3.4 4.4±3.6 8.1±4.4 2.1±3.2 7.0±4.1 3.7±3.6 -0.42 +0.32
−0.34 0.05+0.38

−0.40 0.27+0.64
−0.48 - - 1.8 37.1

80 23.7±6.4 8.4±4.3 13.0±5.0 21.4±6.1 1.9±2.9 19.9±5.9 2.6±3.2 -0.82 +0.10
−0.14-0.08+0.21

−0.190.75+0.51
−0.35 N N 0.7 37.5

81 208.5±15.8 69.6±9.6 111.1±11.8 180.7±14.7 26.2±6.5 161.0±14.0 34.8±7.2 -0.69 +0.05
−0.05-0.07+0.05

−0.090.65+0.10
−0.09 N N 1.4 38.4

82 170.9±14.4 33.5±7.2 90.9±10.7 124.4±12.5 44.7±7.8 108.8±11.7 59.1±8.9 -0.37 +0.06
−0.07-0.29+0.07

−0.110.33+0.10
−0.06 N N 3.1 38.3

83 38.1±7.5 7.0±4.1 22.7±6.1 29.6±6.9 5.5±3.8 23.4±6.3 9.1±4.4 -0.49 +0.13
−0.15-0.35+0.16

−0.190.59+0.21
−0.19 N N 0.5 37.7

84 14.5±5.8 5.5±4.0 6.9±4.1 12.4±5.2 2.1±3.4 9.0±4.6 1.5±3.4 -0.82 +0.16
−0.18 0.03+0.29

−0.32 0.43+0.67
−0.43 - - 0.3 37.3

85 ≤1.6 - - - - - - - - - - - 4.7 ≤36.3

86 620.4±26.2 126.3±12.5 367.5±20.3 493.8±23.5 126.6±12.4 404.4±21.3 189.6±14.9 -0.43 +0.04
−0.04-0.34+0.03

−0.060.50+0.04
−0.05 N N 5.0 38.9

87 50.3±9.8 13.3±5.4 26.5±6.7 39.8±8.1 9.3±4.9 36.9±7.7 11.6±5.3 -0.58 +0.14
−0.13-0.19+0.19

−0.160.48+0.22
−0.22 N N 0.1 37.8

88 23.0±6.6 3.2±3.4 19.5±5.8 22.7±6.3 0.3±2.9 22.0±6.1 1.7±3.4 -0.92 +0.07
−0.08-0.62+0.30

−0.401.15+0.84
−0.46 N N 0.1 37.5

89 ≤1.7 - - - - - - - - - - - 0.2 ≤36.3

90 93.2±11.0 19.7±5.7 53.8±8.5 73.5±9.8 19.7±5.9 62.4±9.0 27.5±6.6 -0.45 +0.09
−0.09-0.31+0.11

−0.120.46+0.14
−0.10 N N 0.4 38.1

91 ≤0.9 - - - - - - - - - - - 0.4 ≤36.1

92 ≤10.6 - - - - - - - - - - - 1.1 ≤37.1

93 36.7±7.8 12.8±5.0 16.9±5.6 29.7±7.0 7.0±4.3 25.2±6.5 8.4±4.6 -0.57 +0.16
−0.17-0.01+0.17

−0.180.40+0.24
−0.21 N N 1.9 37.7

94 ≤7.1 - - - - - - - - - - - 0.1 ≤36.9

95 10.4±5.5 2.2±3.2 9.1±4.6 11.3±5.1 -0.9±2.9 9.9±4.7 -0.5±3.2 -0.94 +0.10
−0.06-0.40+0.40

−0.570.92+0.91
−0.54 - - 0.2 37.1

96 14.8±5.9 5.5±3.8 10.5±4.7 16.0±5.6 -1.2±2.9 10.3±4.7 2.4±3.8 -0.75 +0.16
−0.25-0.16+0.24

−0.270.99+1.00
−0.46 - - 1.6 37.3

97 ≤4.7 - - - - - - - - - - - 1.1 ≤36.8

98 21.9±6.3 3.8±3.4 11.8±4.7 15.6±5.3 6.3±4.1 10.7±4.6 10.0±4.7 -0.11 +0.24
−0.24-0.35+0.27

−0.320.27+0.29
−0.22 N N 0.2 37.5

99 27.8±6.8 7.4±4.1 19.7±5.7 27.1±6.5 0.7±2.9 24.0±6.2 1.3±3.2 -0.95 +0.07
−0.05-0.29+0.18

−0.221.07+0.84
−0.38 N N 0.4 37.6



Table 9—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

100 ≤1.5 - - - - - - - - - - - 2.9 ≤36.3

101 ≤17.1 - - - - - - - - - - - 1.2 ≤37.3

102 288.3±18.2 101.2±11.2 148.1±13.3 249.3±16.9 39.0±7.6 207.2±15.5 54.8±8.7 -0.63 +0.04
−0.05-0.07+0.07

−0.04 0.62+0.07
−0.09 N N 3.7 38.6

103 170.7±15.1 39.2±7.5 94.2±10.8 133.4±12.7 36.6±7.4 114.3±11.9 51.4±8.5 -0.45 +0.07
−0.07-0.25+0.08

−0.09 0.44+0.10
−0.08 N N 0.5 38.3

104 10.8±5.2 -0.4±2.3 7.3±4.1 6.9±4.3 4.0±3.8 5.2±3.8 5.3±4.1 -0.10 +0.41
−0.40-0.84+0.53

−0.92 0.27+0.43
−0.35 - - 0.2 37.1

105 ≤4.5 - - - - - - - - - - - 2.3 ≤36.8

106 44.7±8.6 13.6±5.0 30.6±6.7 44.1±7.9 0.4±2.9 36.7±7.3 2.2±3.4 -0.94 +0.06
−0.06-0.23+0.13

−0.16 1.30+0.84
−0.38 N N 1.1 37.8

107 ≤1.1 - - - - - - - - - - - 0.4 ≤36.2

108 ≤10.8 - - - - - - - - - - - 0.4 ≤37.1

109 7.2±4.9 0.6±2.7 4.5±3.6 5.1±4.0 2.1±3.6 5.0±3.8 2.7±3.8 -0.47 +0.25
−0.29-0.38+0.53

−0.84 0.24+0.73
−0.51 - - 2.1 37.0

110 22.0±6.4 3.0±3.4 11.8±4.7 14.8±5.3 7.2±4.3 12.0±4.8 8.8±4.6 -0.24 +0.24
−0.24-0.40+0.32

−0.46 0.24+0.24
−0.24 N N 0.3 37.4

111 ≤12.3 - - - - - - - - - - - 0.6 ≤37.2

112 8.6±4.9 1.5±2.9 5.6±3.8 7.2±4.3 1.4±3.2 5.0±3.8 1.3±3.2 -0.70 +0.23
−0.30-0.32+0.45

−0.67 0.46+0.72
−0.49 - - 0.3 37.0

113 7.0±4.7 3.4±3.4 3.6±3.4 6.9±4.3 0.0±2.9 7.0±4.1 -0.4±2.9 -0.91 +0.13
−0.09 0.08+0.48

−0.46 0.46+0.99
−0.54 - - 0.3 36.9

114 ≤4.4 - - - - - - - - - - - 0.8 ≤36.7

115 ≤1.4 - - - - - - - - - - - 0.1 ≤36.2

116 36.7±7.6 15.1±5.1 19.3±5.7 34.4±7.1 2.4±3.4 28.6±6.5 5.8±4.1 -0.72 +0.13
−0.15 0.00+0.15

−0.16 0.81+0.61
−0.34 N N 1.4 37.7

117 3.8±4.3 1.9±2.9 5.6±3.8 7.5±4.3 -3.7±1.9 6.3±4.0 -4.0±1.9 -0.98 +0.07
−0.02-0.27+0.43

−0.56 1.07+1.07
−0.54 - - 1.3 36.7

118 ≤5.7 - - - - - - - - - - - 0.5 ≤36.9

119 34.7±7.4 14.1±5.0 17.4±5.4 31.5±6.9 3.2±3.6 27.2±6.5 3.9±3.8 -0.81 +0.10
−0.13 0.02+0.16

−0.15 0.67+0.48
−0.29 N N 0.3 37.6

120 114.7±12.2 66.9±9.4 48.1±8.2 115.0±12.0 -0.3±3.2 104.5±11.4 -1.2±3.2 -0.99 +0.01
−0.01 0.26+0.09

−0.08 1.83+0.59
−0.77 N N 0.4 38.2

121 47.3±8.4 14.2±5.1 26.3±6.4 40.5±7.7 6.8±4.3 30.2±6.7 12.3±5.1 -0.49 +0.15
−0.13-0.22+0.22

−0.08 0.57+0.27
−0.19 N N 2.2 37.8

122 ≤6.8 - - - - - - - - - - - 0.6 ≤36.9

123 ≤4.6 - - - - - - - - - - - 0.6 ≤36.8

124 ≤11.9 - - - - - - - - - - - 0.9 ≤37.2

125 45.1±8.2 7.7±4.1 17.3±5.4 25.0±6.4 20.2±5.9 16.9±5.4 25.0±6.4 0.13 +0.15
−0.17 -0.28+0.25

−0.16-0.07+0.19
−0.11 N N 0.1 37.8

126 ≤6.3 - - - - - - - - - - - 0.7 ≤36.9

127 10.2±5.1 4.9±3.6 4.3±3.6 9.2±4.6 1.0±3.2 8.1±4.3 2.7±3.6 -0.64 +0.18
−0.20 0.16+0.38

−0.35 0.40+0.86
−0.53 - - 0.6 37.1

128 ≤7.9 - - - - - - - - - - - 1.2 ≤37.0

129 5.8±4.9 -0.2±2.7 5.8±4.0 5.6±4.3 0.2±3.2 3.8±3.6 2.7±3.8 -0.34 +0.28
−0.41-0.53+0.53

−1.00 0.61+0.84
−0.53 - - 1.4 36.9

130 37.4±7.8 15.0±5.2 17.8±5.6 32.8±7.1 4.5±4.0 24.6±6.3 6.8±4.4 -0.64 +0.16
−0.17 0.08+0.17

−0.16 0.58+0.38
−0.28 N N 0.6 37.7

131 15.4±5.7 7.5±4.1 6.5±4.0 14.0±5.2 1.3±3.2 12.4±4.8 1.8±3.4 -0.85 +0.13
−0.15 0.19+0.24

−0.27 0.51+0.75
−0.46 - - 2.2 37.3

132 30.5±7.1 7.7±4.1 19.9±5.7 27.5±6.5 2.9±3.6 24.6±6.2 4.7±4.0 -0.76 +0.14
−0.14-0.21+0.16

−0.22 0.78+0.51
−0.32 N N 1.9 37.6



Table 9—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

Note. — Col. (1): Master ID, cols. (2)−(8): net counts, in each of the 7 energy bands (see Table 3 for definitions of these bands), col. (9):

hardness ratio, cols. (10) and (11) color values, errors are given as 1σ, cols. (12) and (13): short-term variability, where (BB) indicate Bayesian

block analysis and (K-S) indicates the Kolmogorov-Smirnov test, in both columns symbols indicate - (N) non-variable in all observations, (V)

variable in at least one observation, (P) possible variability in at least one observation, col. (14): the significance of the change in LX between

the previous observation and the current observation respectively (equation 2), col. (15): log LX (0.3−8.0 keV). Upper limit values of net B

and LX are at the 68% confidence level.



Table 10. Source counts, hardness ratios, color-color values and variability: Observation 5

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

1 ≤16.3 - - - - - - - - - - - 0.3 ≤37.5

2 11.7±5.2 0.9±2.7 8.3±4.3 9.2±4.6 2.5±3.4 9.6±4.4 3.0±3.6 -0.66 +0.15
−0.24-0.53+0.38

−0.77 0.46+0.56
−0.38 - - 0.5 37.3

3 ≤10.1 - - - - - - - - - - - 0.0 ≤37.2

4 ≤2.0 - - - - - - - - - - - 0.6 ≤36.5

5 ≤1.7 - - - - - - - - - - - 0.2 ≤36.4

6 ≤5.4 - - - - - - - - - - - 0.5 ≤36.9

7 ≤8.0 - - - - - - - - - - - 0.2 ≤37.1

8 ≤14.7 - - - - - - - - - - - 3.2 ≤37.3

9 302.9±18.8 83.9±10.4 182.5±14.6 266.5±17.5 36.5±7.5 237.5±16.5 54.7±8.9 -0.68 +0.03
−0.05-0.15+0.05

−0.07 0.75+0.06
−0.10 N N 2.9 38.7

10 ≤3.0 - - - - - - - - - - - 2.4 ≤36.7

11 34.4±7.3 10.1±4.4 20.7±5.8 30.8±6.8 3.6±3.6 27.7±6.5 6.2±4.1 -0.69 +0.13
−0.15-0.19+0.16

−0.16 0.72+0.41
−0.26 N N 0.2 37.7

12 ≤13.7 - - - - - - - - - - - 1.3 ≤37.4

13 ≤11.4 - - - - - - - - - - - 0.2 ≤37.2

14 ≤13.3 - - - - - - - - - - - 0.2 ≤37.3

15 ≤5.1 - - - - - - - - - - - 0.6 ≤36.9

16 ≤13.5 - - - - - - - - - - - 1.1 ≤37.3

17 14.9±5.6 3.8±3.4 6.0±3.8 9.8±4.6 5.1±4.0 6.8±4.0 5.9±4.1 -0.17 +0.33
−0.32-0.05+0.32

−0.35 0.08+0.38
−0.29 - - 0.6 37.3

18 60.1±9.4 9.3±4.6 37.6±7.4 46.8±8.3 13.2±5.3 38.4±7.5 18.3±6.0 -0.42 +0.12
−0.14-0.45+0.16

−0.20 0.47+0.17
−0.14 N N 0.7 38.0

19 ≤1.5 - - - - - - - - - - - 0.2 ≤36.3

20 ≤4.6 - - - - - - - - - - - 0.8 ≤36.8

21 40.1±8.2 2.7±3.4 19.3±5.7 21.9±6.2 18.2±6.0 15.0±5.2 24.7±6.6 0.17 +0.17
−0.17 -0.65+0.34

−0.50 0.04+0.15
−0.17 N N 0.5 37.8

22 12.6±5.6 -0.8±2.3 4.0±3.6 3.1±3.8 9.5±4.7 4.6±3.8 9.1±4.7 0.29 +0.33
−0.35 -0.61+0.61

−1.07-0.32+0.32
−0.38 - - 1.1 37.3

23 9.0±5.4 3.0±3.4 1.2±2.9 4.2±4.0 4.8±4.3 2.1±3.2 4.2±4.3 0.25 +0.55
−0.25 0.35+0.88

−0.64 -0.38+0.62
−0.85 - - 0.3 37.1

24 ≤1.5 - - - - - - - - - - - 1.5 ≤36.4

25 ≤0.8 - - - - - - - - - - - 3.0 ≤36.1

26 ≤14.1 - - - - - - - - - - - 2.2 ≤37.3

27 19.8±6.2 5.8±3.8 10.1±4.6 15.9±5.4 3.8±3.8 15.8±5.3 3.5±3.8 -0.74 +0.12
−0.19-0.11+0.22

−0.27 0.40+0.43
−0.32 - - 3.8 37.5

28 25.8±6.7 2.8±3.2 12.7±4.8 15.5±5.3 10.4±4.7 14.6±5.1 11.0±4.8 -0.22 +0.20
−0.22-0.48+0.32

−0.41 0.12+0.20
−0.20 N N 0.8 37.6

29 24.4±6.5 6.1±3.8 16.0±5.2 22.1±6.0 2.3±3.4 19.7±5.7 2.0±3.4 -0.89 +0.08
−0.11-0.29+0.21

−0.22 0.75+0.59
−0.35 N N 1.2 37.6

30 33.9±7.3 10.8±4.6 18.7±5.6 29.5±6.7 4.3±3.8 25.4±6.3 6.9±4.3 -0.64 +0.15
−0.16-0.12+0.18

−0.18 0.62+0.35
−0.27 N N 0.2 37.7

31 ≤6.3 - - - - - - - - - - - 0.4 ≤37.0

32 10.1±5.1 4.4±3.6 6.5±4.0 10.9±4.8 -0.9±2.7 10.1±4.6 0.8±3.2 -0.89 +0.12
−0.11-0.05+0.32

−0.33 0.84+0.99
−0.46 - - 1.3 37.2

33 ≤3.6 - - - - - - - - - - - 0.5 ≤36.7



Table 10—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

34 ≤1.6 - - - - - - - - - - - 0.4 ≤36.4

35 ≤4.0 - - - - - - - - - - - 0.4 ≤36.8

36 ≤6.4 - - - - - - - - - - - 0.5 ≤37.0

37 ≤2.6 - - - - - - - - - - - 2.9 ≤36.6

38 ≤2.0 - - - - - - - - - - - 0.0 ≤36.5

39 5.1±4.3 3.9±3.4 1.8±2.9 5.7±4.0 -0.6±2.7 5.5±3.8 -1.0±2.7 -0.92 +0.12
−0.08 0.38+0.61

−0.51 0.38+1.07
−0.76 - - 0.6 36.9

40 6.2±4.6 1.4±2.9 4.2±3.6 5.6±4.1 0.6±2.9 4.5±3.8 1.3±3.2 -0.65 +0.25
−0.35-0.23+0.54

−0.690.46+0.92
−0.54 - - 1.5 37.0

41 200.0±15.4 67.2±9.4 109.1±11.6 176.4±14.4 23.6±6.2 149.4±13.4 33.4±7.1 -0.68 +0.04
−0.06-0.13+0.11

−0.030.68+0.13
−0.08 N N 3.6 38.5

42 331.5±19.4 74.0±9.7 196.1±15.1 270.1±17.5 61.4±9.0 235.3±16.4 88.8±10.6 -0.51 +0.04
−0.05-0.30+0.05

−0.070.54+0.05
−0.07 N N 3.8 38.7

43 ≤1.6 - - - - - - - - - - - 2.2 ≤36.4

44 9.9±5.1 3.5±3.4 4.4±3.6 8.0±4.4 1.9±3.4 5.8±4.0 2.7±3.6 -0.53 +0.22
−0.29 0.03+0.40

−0.43 0.27+0.72
−0.51 - - 0.5 37.2

45 ≤9.6 - - - - - - - - - - - 1.4 ≤37.2

46 ≤1.9 - - - - - - - - - - - 1.1 ≤36.4

47 66.7±9.6 17.3±5.4 41.3±7.6 58.6±8.9 8.1±4.4 52.8±8.5 12.8±5.1 -0.66 +0.09
−0.10-0.22+0.11

−0.150.72+0.21
−0.18 N N 0.3 38.0

48 ≤3.8 - - - - - - - - - - - 1.0 ≤36.8

49 ≤2.9 - - - - - - - - - - - 0.7 ≤36.6

50 ≤2.1 - - - - - - - - - - - 0.2 ≤36.5

51 6.8±4.9 1.7±3.2 4.7±3.8 6.4±4.4 0.4±2.9 7.7±4.4 0.1±2.9 -0.90 +0.13
−0.10-0.19+0.51

−0.750.53+0.92
−0.53 - - 0.2 37.0

52 20.8±7.3 4.4±3.6 13.2±5.0 17.7±5.7 2.1±3.4 18.8±5.7 2.8±3.6 -0.83 +0.10
−0.07-0.32+0.24

−0.320.70+0.64
−0.38 N N 1.4 37.5

53 ≤1.6 - - - - - - - - - - - 3.6 ≤36.4

54 ≤12.2 - - - - - - - - - - - 0.1 ≤37.3

55 49.8±8.4 15.4±5.1 26.6±6.4 42.0±7.7 7.7±4.3 34.6±7.1 10.4±4.7 -0.60 +0.12
−0.13-0.10+0.12

−0.160.58+0.18
−0.22 N N 0.6 37.9

56 ≤2.7 - - - - - - - - - - - 1.4 ≤36.6

57 ≤2.2 - - - - - - - - - - - 1.7 ≤36.5

58 8.9±5.7 4.6±3.6 2.4±3.2 7.0±4.3 1.7±3.2 7.1±4.1 1.4±3.2 -0.78 +0.18
−0.22 0.35+0.54

−0.46 0.11+0.83
−0.70 - - 0.9 37.1

59 25.4±6.9 4.6±3.8 15.1±5.3 19.7±6.1 5.7±4.1 16.8±5.7 6.3±4.3 -0.54 +0.21
−0.22-0.38+0.27

−0.320.43+0.29
−0.27 N V 1.7 37.6

60 26.8±7.2 6.2±4.1 16.3±5.6 22.5±6.5 4.3±4.0 18.0±5.9 7.8±4.6 -0.48 +0.21
−0.21-0.27+0.22

−0.290.56+0.41
−0.29 N N 1.0 37.6

61 ≤4.1 - - - - - - - - - - - 0.7 ≤36.8

62 36.8±7.8 6.9±4.1 23.5±6.2 30.4±7.0 6.3±4.3 28.7±6.7 7.9±4.6 -0.63 +0.14
−0.16-0.40+0.21

−0.220.56+0.30
−0.21 N P 1.2 37.7

63 ≤4.0 - - - - - - - - - - - 0.5 ≤36.8

64 34.9±7.4 8.6±4.3 18.5±5.6 27.1±6.5 7.8±4.3 23.1±6.1 9.5±4.6 -0.48 +0.15
−0.17-0.21+0.18

−0.190.40+0.22
−0.19 N N 1.8 37.7

65 ≤3.3 - - - - - - - - - - - 0.1 ≤36.7

66 26.1±7.0 8.7±4.4 14.7±5.3 23.4±6.5 2.7±3.6 18.4±5.9 7.3±4.4 -0.51 +0.19
−0.21-0.11+0.19

−0.210.67+0.54
−0.38 N N 1.2 37.6



Table 10—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

67 198.7±20.9 28.7±6.9 110.5±11.9 139.2±13.4 60.5±9.1 126.5±12.7 68.7±9.7 -0.37 +0.07
−0.07-0.46+0.09

−0.100.28+0.09
−0.05 N N 0.4 38.5

68 ≤17.6 - - - - - - - - - - - 1.8 ≤37.4

69 ≤12.9 - - - - - - - - - - - 1.5 ≤37.3

70 1053.9±33.7 292.6±18.3 596.5±25.7 889.1±31.1 156.7±13.7 776.7±29.1 221.5±16.1 -0.61 +0.02
−0.02-0.21+0.04

−0.020.61+0.04
−0.03 N N 4.6 39.2

71 ≤14.6 - - - - - - - - - - - 0.6 ≤37.3

72 ≤20.5 - - - - - - - - - - - 0.0 ≤37.5

73 ≤10.9 - - - - - - - - - - - 0.4 ≤37.2

74 580.7±25.5 170.5±14.3 343.4±19.8 513.9±24.0 62.8±9.2 453.6±22.6 99.6±11.3 -0.68 +0.03
−0.03-0.20+0.05

−0.030.79+0.04
−0.08 N N 15.7 38.9

75 46.0±8.2 17.7±6.1 16.7±6.0 34.5±8.1 -2.7±2.7 33.7±7.8 -4.0±2.7 -0.99 +0.02
−0.01 0.13+0.14

−0.13 1.18+0.77
−0.42 N N 4.4 37.8

76 ≤5.2 - - - - - - - - - - - 0.6 ≤36.9

77 71.7±10.1 14.8±5.6 30.5±7.3 45.4±8.7 19.4±5.9 40.7±8.3 21.0±6.1 -0.40 +0.10
−0.13-0.16+0.11

−0.170.25+0.12
−0.14 N N 0.5 38.0

78 ≤32.7 - - - - - - - - - - - 2.5 ≤37.7

79 ≤1.1 - - - - - - - - - - - 1.8 ≤36.2

80 ≤14.8 - - - - - - - - - - - 0.8 ≤37.3

81 177.5±14.6 55.4±8.7 95.9±11.0 151.3±13.6 20.8±6.0 140.6±13.2 24.4±6.4 -0.73 +0.04
−0.06-0.09+0.05

−0.090.69+0.09
−0.12 N N 0.1 38.4

82 151.9±13.6 36.5±7.3 85.3±10.4 121.8±12.3 28.1±6.6 108.3±11.7 39.1±7.5 -0.53 +0.06
−0.07-0.24+0.09

−0.090.53+0.09
−0.10 N N 0.3 38.3

83 43.1±8.1 9.9±4.6 27.1±6.5 36.9±7.5 6.3±4.0 32.3±7.1 9.3±4.4 -0.61 +0.12
−0.13-0.32+0.16

−0.190.64+0.22
−0.21 N N 1.0 37.8

84 17.6±6.1 1.8±3.2 16.0±5.3 17.8±5.8 -0.2±2.9 16.9±5.6 1.4±3.4 -0.91 +0.09
−0.09-0.67+0.38

−0.621.07+0.92
−0.38 - - 0.7 37.4

85 ≤1.6 - - - - - - - - - - - 0.1 ≤36.4

86 352.4±20.2 81.6±10.3 205.0±15.5 286.6±18.2 65.8±9.5 247.4±17.0 97.8±11.2 -0.50 +0.05
−0.05-0.27+0.04

−0.070.54+0.06
−0.07 N N 6.0 38.7

87 43.7±8.0 12.4±5.0 23.5±6.2 35.9±7.5 4.5±3.8 34.4±7.2 7.4±4.3 -0.66 +0.10
−0.13-0.14+0.14

−0.160.64+0.25
−0.21 N N 0.0 37.8

88 17.5±6.0 11.1±4.7 7.0±4.1 18.1±5.8 -0.7±2.7 17.2±5.6 -1.0±2.7 -0.98 +0.04
−0.02 0.29+0.25

−0.21 0.84+0.99
−0.46 - - 0.3 37.4

89 97.6±12.8 27.1±6.5 47.2±8.1 74.3±10.0 23.7±6.3 57.7±8.9 27.4±6.6 -0.42 +0.09
−0.11-0.11+0.10

−0.120.32+0.14
−0.09 N N 7.4 38.2

90 71.2±9.7 13.4±4.8 38.6±7.4 52.0±8.4 19.3±5.7 42.8±7.7 24.8±6.3 -0.34 +0.10
−0.13-0.32+0.11

−0.170.30+0.17
−0.08 N N 0.4 38.0

91 ≤0.8 - - - - - - - - - - - 0.0 ≤36.1

92 ≤1.3 - - - - - - - - - - - 1.9 ≤36.3

93 26.6±7.0 6.2±4.1 12.4±5.0 18.7±6.0 7.9±4.4 16.1±5.6 9.5±4.7 -0.34 +0.20
−0.22-0.16+0.24

−0.270.21+0.25
−0.21 N N 0.5 37.6

94 ≤4.0 - - - - - - - - - - - 0.3 ≤36.8

95 40.5±7.9 6.3±4.0 26.5±6.4 32.8±7.1 7.7±4.3 27.4±6.5 10.6±4.7 -0.51 +0.14
−0.15-0.48+0.19

−0.240.54+0.24
−0.16 N N 3.4 37.8

96 19.9±6.2 10.3±4.6 9.3±4.4 19.6±5.9 0.3±2.9 17.5±5.6 -0.1±2.9 -0.97 +0.05
−0.03 0.16+0.22

−0.21 0.84+0.84
−0.46 - - 0.9 37.5

97 ≤2.8 - - - - - - - - - - - 0.2 ≤36.6

98 11.9±5.1 0.3±2.3 8.7±4.3 8.9±4.4 3.0±3.4 7.8±4.1 4.7±3.8 -0.36 +0.31
−0.31-0.84+0.53

−0.760.43+0.46
−0.35 - - 1.0 37.2

99 47.8±8.4 10.2±4.4 31.5±6.8 41.7±7.7 6.1±4.1 33.5±7.0 12.8±5.1 -0.51 +0.12
−0.14-0.38+0.17

−0.160.70+0.27
−0.19 N N 2.2 37.8



Table 10—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

100 ≤1.4 - - - - - - - - - - - 0.1 ≤36.3

101 18.0±6.0 1.6±2.9 8.0±4.3 9.6±4.7 8.4±4.4 6.5±4.1 12.1±5.0 0.24 +0.27
−0.28 -0.46+0.43

−0.61 0.03+0.24
−0.24 - - 0.5 37.4

102 140.2±13.2 38.3±7.4 81.7±10.2 120.0±12.2 20.2±5.9 102.2±11.3 27.6±6.6 -0.63 +0.07
−0.07-0.20+0.07

−0.10 0.62+0.14
−0.09 N N 5.2 38.3

103 143.1±14.1 19.6±5.7 86.1±10.4 105.7±11.5 36.4±7.3 94.9±10.9 44.0±7.9 -0.43 +0.06
−0.09-0.52+0.11

−0.12 0.40+0.10
−0.08 N N 0.1 38.3

104 ≤1.6 - - - - - - - - - - - 1.5 ≤36.4

105 ≤11.7 - - - - - - - - - - - 1.4 ≤37.2

106 29.5±7.5 11.0±4.6 16.6±5.3 27.5±6.5 1.2±3.2 27.3±6.5 0.9±3.2 -0.97 +0.05
−0.03-0.07+0.18

−0.16 0.91+0.75
−0.40 N N 1.0 37.6

107 ≤1.2 - - - - - - - - - - - 0.1 ≤36.2

108 ≤9.2 - - - - - - - - - - - 0.0 ≤37.1

109 8.7±4.7 0.2±2.3 1.7±2.9 1.9±3.2 6.8±4.1 -0.4±2.3 9.4±4.6 0.95 +0.05
−0.09 -0.23+0.84

−0.99-0.46+0.46
−0.61 - - 0.4 37.1

110 35.8±7.6 3.2±3.4 19.3±5.7 22.5±6.2 13.3±5.2 18.2±5.6 15.7±5.6 -0.15 +0.18
−0.18-0.58+0.28

−0.44 0.19+0.16
−0.17 N N 1.8 37.7

111 6.6±4.6 1.5±2.9 2.7±3.2 4.3±3.8 2.4±3.4 3.5±3.4 1.9±3.4 -0.44 +0.28
−0.56-0.05+0.61

−0.78 0.05+0.73
−0.59 - - 0.7 37.0

112 8.8±4.9 1.9±2.9 6.1±3.8 7.9±4.3 0.8±3.2 8.9±4.3 0.5±3.2 -0.90 +0.13
−0.10-0.29+0.40

−0.57 0.53+0.85
−0.45 - - 0.3 37.2

113 ≤1.7 - - - - - - - - - - - 1.0 ≤36.4

114 ≤5.4 - - - - - - - - - - - 0.3 ≤36.9

115 ≤3.9 - - - - - - - - - - - 0.7 ≤36.8

116 51.5±8.6 16.0±5.2 37.4±7.3 53.4±8.5 -1.9±2.3 49.5±8.2 -0.4±2.9 -1.00 +0.02
−0.00-0.28+0.16

−0.10 1.84+0.86
−0.62 N N 1.9 37.9

117 ≤1.3 - - - - - - - - - - - 0.5 ≤36.3

118 ≤2.0 - - - - - - - - - - - 0.5 ≤36.5

119 27.8±6.7 6.2±3.8 17.9±5.4 24.1±6.2 3.8±3.6 19.7±5.7 7.5±4.3 -0.52 +0.17
−0.19-0.32+0.19

−0.22 0.64+0.41
−0.26 N N 0.2 37.6

120 148.4±13.4 81.1±10.1 66.7±9.3 147.7±13.3 0.6±2.9 135.9±12.7 1.1±3.2 -0.99 +0.01
−0.01 0.22+0.08

−0.06 1.60+0.82
−0.40 V V 3.0 38.4

121 49.0±8.4 19.9±5.7 18.9±5.6 38.8±7.5 10.2±4.7 32.8±6.9 12.7±5.1 -0.51 +0.12
−0.14 0.13+0.16

−0.12 0.30+0.19
−0.18 N N 0.9 37.9

122 ≤17.7 - - - - - - - - - - - 2.2 ≤37.4

123 ≤6.0 - - - - - - - - - - - 0.4 ≤37.0

124 ≤6.2 - - - - - - - - - - - 1.1 ≤37.0

125 25.7±6.8 4.4±3.6 13.1±5.0 17.5±5.7 8.2±4.6 15.9±5.3 10.6±5.0 -0.28 +0.20
−0.22-0.32+0.27

−0.30 0.21+0.25
−0.21 N N 1.3 37.6

126 ≤11.1 - - - - - - - - - - - 0.9 ≤37.3

127 ≤2.8 - - - - - - - - - - - 1.1 ≤36.6

128 ≤7.2 - - - - - - - - - - - 0.2 ≤37.0

129 ≤8.4 - - - - - - - - - - - 0.6 ≤37.2

130 18.3±5.9 3.1±3.2 12.7±4.8 15.8±5.3 2.5±3.4 10.3±4.6 6.2±4.1 -0.40 +0.25
−0.26-0.35+0.30

−0.35 0.67+0.54
−0.38 - - 1.4 37.5

131 20.2±6.4 6.6±4.0 6.8±4.1 13.4±5.2 6.8±4.4 10.7±4.7 8.1±4.7 -0.27 +0.27
−0.27 0.13+0.27

−0.26 0.05+0.33
−0.29 N N 1.0 37.5

132 31.4±7.3 5.5±3.8 19.4±5.7 24.8±6.4 6.6±4.4 24.3±6.2 7.1±4.6 -0.67 +0.15
−0.16-0.27+0.22

−0.24 0.51+0.27
−0.24 N N 1.3 37.8



Table 10—Continued

MID Net Counts HR C21 C32 Variability Log LX

B-band S1-band S2-band S-band H-band Sc-band Hc-band BB k-S signif. (erg s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

Note. — Col. (1): Master ID, cols. (2)−(8): net counts, in each of the 7 energy bands (see Table 3 for definitions of these bands), col. (9):

hardness ratio, cols. (10) and (11) color values, errors are given as 1σ, cols. (12) and (13): short-term variability, where (BB) indicate Bayesian

block analysis and (K-S) indicates the Kolmogorov-Smirnov test, in both columns symbols indicate - (N) non-variable in all observations, (V)

variable in at least one observation, (P) possible variability in at least one observation, col. (14): the significance of the change in LX between

the previous observation and the current observation respectively (equation 2), col. (15): log LX (0.3−8.0 keV). Upper limit values of net B

and LX are at the 68% confidence level.
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Table 11. Properties of optical sources that are correlated with an X-ray point source

Masterid V I V−I B−V V−R B−R Radial Velocity GC separation Ratio Reference

(arcsec)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

41 21.148±0.008 20.297±0.010 0.851±0.013 - - - - 0.307 1.31 4

42 21.880±0.011 20.753±0.012 1.127±0.016 1.074 0.519 1.590 889±7 0.448 1.84 1,4,6

50 22.569±0.022 21.307±0.021 1.262±0.030 - - - - 0.410 1.23 4

55 20.059±0.004 19.007±0.004 1.052±0.006 - - 1.240 776±4 0.380 1.59 1,4

61 22.923±0.032 22.094±0.043 0.829±0.054 - - - - 0.219 0.32 4

62 21.006±0.010 19.877±0.012 1.129±0.016 - - 1.260 1071±18 0.146 0.54 3,4

66 21.517±0.013 20.334±0.013 1.183±0.018 - - 1.310 1258±38 0.174 0.67 2,4

67 21.567±0.025 20.702±0.038 0.865±0.045 - - - - 0.141 0.61 4

79 21.796±0.013 20.765±0.015 1.031±0.020 - - 1.260 546±45 0.373 0.38 3,4

119 21.180 - - 0.988 0.560 1.550 1048±4 0.380 1.07 1,6

31 22.322±0.060 21.751±0.087 0.571±0.106 - - - - 0.516 0.69 5

43 25.396±0.457 23.902±0.388 1.494±0.599 - - - - 0.366 0.71 5

68 24.068±0.274 22.775±0.269 1.293±0.384 - - - - 0.310 0.94 5

85 23.482±0.129 21.969±0.107 1.513±0.168 - - - - 0.478 0.92 5

Note. — The sources in the top section of the table, denoted by the horizontal line, have been confirmed as globular clusters, while those in

the bottom section of the table have all been identified as background objects.

References. — 1. Bergond et al. 2006, 2. Puzia et al. 2004, 3. Pierce et al. 2006, 4. Kundu & Whitmore (2001), confirmed GCs, 5. Kundu &

Whitmore (2001), background objects, 6. Rhode & Zepf, 2004.
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Table 12. Properties of optical sources that have been classified as ‘excluded matches’; sources detected between 0.6′′

and 3′′ of an X-ray point source

Masterid V I V−I B−V V−R B−R Radial Velocity GC separation Ratio Reference

(arcsec)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

28 23.213±0.030 21.984±6 1.229±0.042 - - - - 1.555 5.55 4

34 22.041±0.014 20.931±6 1.110±0.020 - - 1.220 790±41 1.088 2.05 3,4

40 25.379±0.450 24.040±6 1.339±0.567 - - - - 1.341 2.95 4

46 21.573±0.012 20.474±6 1.099±0.019 - - 1.280 1080±32 2.197 4.53 2,4

49 23.782±0.063 22.629±6 1.153±0.099 - - - - 2.971 6.66 4

51 23.226±0.050 22.105±6 1.121±0.076 - - - - 2.101 5.27 4

58 24.061±0.068 23.545±6 0.516±0.130 - - - - 2.405 5.97 4

70 22.319±0.077 21.253±6 1.066±0.118 - - - - 1.352 6.30 4

71 21.102±0.039 19.939±6 1.163±0.060 - - - - 1.115 3.67 4

76 22.066±0.027 21.336±6 0.730±0.046 - - - - 2.173 2.50 4

25 25.714±0.384 23.482±6 2.232±0.416 - - - - 2.596 10.16 5

29 25.389±0.324 24.637±6 0.752±0.606 - - - - 2.790 9.55 5

44 25.060±0.289 23.191±6 1.869±0.335 - - - - 2.228 5.07 5

45 24.790±0.264 23.367±6 1.423±0.351 - - - - 2.740 7.60 5

53 24.132±0.271 22.981±6 1.151±0.388 - - - - 2.413 9.15 5

54 24.652±0.472 23.622±6 1.030±0.704 - - - - 0.988 2.52 5

56 24.742±0.332 23.314±6 1.428±0.428 - - - - 1.332 3.15 5

59 24.571±0.373 23.416±6 1.155±0.520 - - - - 2.924 9.64 5

65 24.382±0.259 22.841±6 1.541±0.346 - - - - 2.695 4.84 5

69 25.931±0.933 25.401±6 0.530±1.854 - - - - 2.810 5.73 5

72 24.419±0.323 22.953±6 1.466±0.413 - - - - 2.417 6.45 5

89 25.969±1.380 22.659±6 3.310±1.396 - - - - 1.192 3.86 5

93 25.756±0.899 23.636±6 2.120±0.968 - - - - 0.911 3.39 5

Note. — The sources in the top section of the table, denoted by the horizontal line, have been confirmed as globular clusters, while those

in the bottom section of the table have all been identified as background objects.

References. — 1. Bergond et al. 2006, 2. Puzia et al. 2004, 3. Pierce et al. 2006, 4. Kundu & Whitmore (2001), confirmed GCs, 5.

Kundu & Whitmore (2001), background objects, 6. Rhode & Zepf, 2004.
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Table 15. Raw source and background counts from the co-added observation

Masterid Net B Counts Raw Counts

B-band S1-band S2-band H-band Bc-band Sc-band Hc-band

(Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg )

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 58.9 82 23.1 20 5.8 42 5.6 20 11.7 77 19.4 52 6.3 25 13.1

2 36.2 57 20.8 6 4.5 29 6.0 22 10.3 56 17.9 31 6.2 25 11.6

3 28.9 52 23.1 13 5.7 21 5.9 18 11.5 45 19.3 23 6.5 22 12.9

4 1.8 6 4.2 1 1.1 1 1.1 4 2.0 6 3.5 2 1.2 4 2.3

5 4.6 6 1.4 0 0.3 3 0.4 3 0.7 6 1.2 2 0.4 4 0.8

6 - - - - - - - - - - - - - - -

7 38.7 59 20.3 12 5.0 29 5.1 18 10.2 55 17.4 29 5.9 26 11.5

8 24.7 47 22.3 13 4.4 21 5.6 13 12.3 40 19.9 23 5.8 17 14.0

9 997.6 1036 38.4 281 9.6 577 9.7 178 19.0 982 31.9 736 10.3 246 21.6

10 27.9 49 21.1 7 5.5 9 5.5 33 10.1 45 17.6 8 6.3 37 11.4

11 165.6 187 21.4 48 4.7 102 6.2 37 10.6 179 19.4 131 7.1 48 12.3

12 32.8 53 20.2 13 4.8 24 5.8 16 9.6 48 17.0 26 6.0 22 11.0

13 40.2 60 19.8 4 4.4 26 5.4 30 9.9 59 17.1 24 5.8 35 11.4

14 38.4 85 46.6 17 12.0 29 11.4 39 23.2 76 38.0 28 12.0 48 26.0

15 18.7 38 19.3 10 4.1 12 5.5 16 9.7 34 17.2 17 5.9 17 11.3

16 76.8 99 22.2 28 5.1 40 5.8 31 11.3 92 20.1 59 6.9 33 13.2

17 66.9 87 20.1 18 4.2 38 4.6 31 11.3 82 17.5 46 5.2 36 12.3

18 195.7 234 38.3 24 9.7 131 9.1 79 19.5 225 32.8 122 10.7 103 22.1

19 - - - - - - - - - - - - - - -

20 19.8 42 22.2 12 4.8 15 5.2 15 12.2 35 19.6 19 5.7 16 13.9

21 127.2 167 39.8 10 9.9 61 9.2 96 20.7 164 33.7 46 10.3 118 23.4

22 - - - - - - - - - - - - - - -

23 44.9 80 35.1 13 8.4 18 8.3 49 18.4 73 29.8 21 9.5 52 20.3

24 21.0 43 22.0 8 5.3 13 5.1 22 11.6 40 19.0 15 6.3 25 12.8

25 195.3 216 21.2 67 4.9 124 5.7 25 10.5 200 18.6 170 6.5 30 12.1

26 18.5 39 20.5 9 3.6 16 5.7 14 11.2 36 18.2 22 5.8 14 12.4

27 525.7 552 26.3 200 4.7 258 7.8 94 13.8 506 24.1 390 8.3 116 15.8

28 109.9 132 22.1 18 5.2 74 5.9 40 11.0 128 19.5 82 6.9 46 12.6

29 78.9 99 20.1 25 4.1 50 4.8 24 11.3 92 18.2 64 5.8 28 12.4

30 171.9 193 21.1 51 4.7 113 5.5 29 10.9 184 18.8 136 6.4 48 12.4

31 18.7 44 25.3 8 5.6 14 6.8 22 12.9 40 22.6 14 7.9 26 14.7

32 32.6 59 26.4 21 6.1 30 7.2 8 13.0 58 23.2 47 8.9 11 14.4
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Table 15—Continued

Masterid Net B Counts Raw Counts

B-band S1-band S2-band H-band Bc-band Sc-band Hc-band

(Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg )

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

33 24.7 46 21.3 11 3.9 18 6.3 17 11.1 41 19.3 20 6.9 21 12.4

34 8.9 36 27.1 10 7.0 13 6.9 13 13.2 33 23.9 18 9.4 15 14.5

35 31.1 53 21.9 18 4.5 19 5.3 16 12.1 50 19.5 31 5.9 19 13.5

36 22.5 49 26.5 22 7.5 14 6.4 13 12.6 41 23.9 27 10.1 14 13.8

37 66.2 89 22.8 24 6.0 40 6.3 25 10.5 85 20.0 50 8.5 35 11.5

38 11.8 35 23.2 5 5.2 20 5.6 10 12.4 31 20.5 16 6.5 15 14.1

39 26.6 49 22.4 20 5.4 15 5.7 14 11.4 43 19.9 27 7.3 16 12.6

40 28.3 54 25.7 12 7.6 24 6.7 18 11.5 50 22.2 30 9.4 20 12.8

41 718.7 747 28.3 269 7.7 370 8.0 108 12.7 681 24.8 536 10.9 145 14.0

42 1741.8 1764 22.2 355 4.8 1057 5.5 352 11.9 1709 19.8 1213 6.0 496 13.7

43 14.9 42 27.1 8 6.9 14 7.5 20 12.8 39 23.9 16 9.8 23 14.1

44 37.0 61 24.0 21 6.1 22 6.4 18 11.5 52 21.5 30 8.9 22 12.6

45 41.8 69 27.2 15 7.4 32 7.4 22 12.3 65 23.2 42 9.5 23 13.7

46 20.4 49 28.3 18 7.5 17 7.8 14 13.0 41 25.1 26 10.4 15 14.7

47 278.0 304 26.4 86 6.7 150 7.6 68 12.1 287 23.6 197 10.1 90 13.5

48 31.0 58 26.5 10 7.5 33 7.9 15 11.1 57 23.5 39 10.6 18 12.8

49 12.8 40 25.9 13 6.5 9 7.6 18 11.8 34 22.6 16 9.3 18 13.4

50 49.5 70 20.5 14 5.4 34 5.7 22 9.5 64 17.7 30 7.2 34 10.4

51 23.7 54 30.3 21 8.1 22 11.1 11 11.1 48 26.9 33 13.6 15 13.3

52 52.1 78 25.0 19 6.7 39 6.6 20 11.7 70 21.5 45 8.8 25 12.7

53 152.9 185 32.1 63 9.1 89 11.4 33 11.6 173 28.2 129 14.2 44 14.0

54 41.7 75 33.3 32 9.8 27 11.4 16 12.2 66 29.2 47 14.9 19 14.3

55 240.0 261 21.0 84 3.9 151 6.3 26 10.8 241 19.3 194 7.2 47 12.1

56 31.0 61 30.0 12 8.2 36 10.1 13 11.7 57 26.2 40 12.6 17 13.7

57 - - - - - - - - - - - - - - -

58 64.7 88 23.1 27 6.8 40 5.8 21 10.5 83 19.4 60 7.6 23 11.7

59 72.2 109 36.8 27 10.7 56 12.9 26 13.1 100 33.0 68 18.1 32 15.0

60 159.9 198 38.1 53 12.0 103 12.8 42 13.3 187 32.9 123 17.8 64 15.1

61 11.3 38 26.7 10 7.5 12 7.7 16 11.5 32 23.5 14 10.7 18 12.7

62 169.8 203 32.9 40 9.7 114 9.6 49 13.7 191 28.8 130 12.9 61 16.0

63 27.7 56 28.3 11 6.4 24 6.3 21 15.5 52 24.6 25 7.7 27 17.0

64 201.2 225 23.8 54 6.6 112 7.4 59 9.8 214 20.8 138 9.5 76 11.2
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Table 15—Continued

Masterid Net B Counts Raw Counts

B-band S1-band S2-band H-band Bc-band Sc-band Hc-band

(Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg )

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

65 16.3 48 32.6 16 9.2 16 9.5 16 13.9 43 28.5 24 12.6 19 16.0

66 164.5 200 35.5 41 10.6 109 12.9 50 12.0 195 32.4 130 18.6 65 13.8

67 1008.9 1042 33.1 211 10.9 596 13.7 235 8.5 1012 30.2 690 19.9 322 10.4

68 71.8 83 11.2 20 3.7 44 4.2 19 3.3 82 10.0 61 6.0 21 3.9

69 21.4 52 30.6 12 9.6 17 9.9 23 11.1 51 27.3 24 14.5 27 12.8

70 7222.3 7266 43.7 1833 13.8 4143 18.5 1290 11.4 6949 40.8 5158 26.8 1791 14.0

71 91.5 110 18.5 41 6.2 54 7.8 15 4.6 99 17.1 83 11.1 16 6.0

72 111.0 150 39.0 52 12.5 66 12.9 32 13.6 134 35.2 88 19.1 46 16.2

73 - - - - - - - - - - - - - - -

74 1165.4 1211 45.6 373 16.5 672 18.9 166 10.2 1144 40.8 902 27.5 242 13.3

75 373.6 433 59.4 183 23.1 211 23.8 39 12.5 405 51.6 353 35.8 52 15.8

76 - - - - - - - - - - - - - - -

77 414.4 452 37.6 125 15.7 239 14.7 88 7.3 431 33.2 320 24.1 111 9.2

78 174.9 190 15.1 51 5.5 98 5.5 41 4.1 181 13.5 127 8.7 54 4.7

79 5.1 28 22.9 5 5.2 12 7.0 11 10.8 28 20.3 16 8.4 12 11.9

80 77.9 94 16.1 20 4.9 58 7.0 16 4.2 90 15.0 67 10.1 23 4.9

81 858.2 891 32.8 305 11.5 472 12.3 114 9.0 835 29.4 685 19.0 150 10.4

82 661.8 690 28.2 167 9.9 373 11.5 150 6.8 664 25.4 468 17.5 196 7.9

83 177.3 198 20.7 58 6.6 111 8.7 29 5.4 189 19.2 143 12.9 46 6.3

84 55.0 63 8.0 16 2.5 38 2.2 9 3.3 58 7.0 46 3.2 12 3.8

85 27.7 31 3.3 8 1.0 16 1.0 7 1.3 28 2.9 20 1.4 8 1.5

86 2114.3 2170 55.7 489 22.2 1217 18.0 464 15.4 2093 47.7 1444 30.5 649 17.2

87 213.6 248 34.4 74 13.7 132 11.9 42 8.9 237 29.3 180 18.9 57 10.4

88 115.8 145 29.2 38 8.1 89 9.3 18 11.8 140 26.5 110 12.6 30 13.9

89 101.8 138 36.6 30 11.2 65 11.2 43 14.2 126 32.9 75 16.6 51 16.3

90 377.8 399 21.2 83 5.2 223 5.5 93 10.5 379 18.7 259 6.9 120 11.8

91 5.1 33 27.9 12 7.8 12 7.8 9 12.3 30 24.6 19 10.4 11 14.2

92 25.6 50 24.4 14 5.9 18 5.4 18 13.0 43 21.3 22 7.3 21 14.0

93 138.4 173 34.6 45 10.8 84 10.7 44 13.1 163 30.9 110 15.9 53 15.0

94 83.6 114 30.4 46 8.1 53 8.9 15 13.4 102 27.1 84 11.8 18 15.3

95 81.6 111 29.4 26 8.0 61 8.8 24 12.6 101 26.5 71 12.2 30 14.3

96 53.2 82 28.8 32 7.6 32 7.7 18 13.5 71 25.5 48 10.3 23 15.3
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Table 15—Continued

Masterid Net B Counts Raw Counts

B-band S1-band S2-band H-band Bc-band Sc-band Hc-band

(Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg )

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

97 20.3 46 25.7 9 6.3 22 7.2 15 12.2 43 23.2 25 9.2 18 14.0

98 107.0 126 19.0 32 3.8 60 5.2 34 9.9 117 16.9 70 5.5 47 11.4

99 185.1 209 23.9 48 6.0 124 6.6 37 11.3 198 21.1 146 8.3 52 12.8

100 75.6 103 27.4 88 6.9 7 8.0 8 12.5 68 24.4 60 9.8 8 14.6

101 61.3 87 25.7 7 6.7 27 7.7 53 11.4 86 22.6 19 9.8 67 12.8

102 1389.0 1416 27.0 563 6.3 663 7.5 190 13.2 1272 24.2 1010 9.0 262 15.2

103 636.9 652 15.1 153 3.8 367 4.1 132 7.2 625 13.6 450 5.4 175 8.1

104 29.3 52 22.7 8 5.6 20 5.6 24 11.5 48 20.0 19 6.8 29 13.1

105 40.4 67 26.2 14 6.7 35 7.2 18 12.3 65 23.1 42 9.3 23 13.7

106 261.1 285 23.4 91 5.2 169 6.4 25 11.8 266 21.2 227 8.1 39 13.1

107 - - - - - - - - - - - - - - -

108 28.9 55 26.1 9 6.3 25 7.3 21 12.5 53 23.4 29 9.2 24 14.3

109 46.5 68 21.5 5 4.9 26 5.6 37 11.1 67 19.5 22 7.0 45 12.5

110 113.9 143 29.1 24 7.6 66 7.2 53 14.4 134 25.6 70 8.9 64 16.7

111 39.8 64 24.2 13 6.4 24 5.8 27 12.1 59 20.8 27 7.4 32 13.5

112 44.2 65 20.8 17 4.6 31 4.7 17 11.5 60 18.8 43 6.0 17 12.8

113 32.0 55 23.0 18 5.3 20 5.9 17 11.9 50 20.6 29 7.2 21 13.4

114 41.4 64 22.6 22 5.5 30 5.9 12 11.2 56 20.0 41 7.4 15 12.6

115 17.2 41 23.8 12 6.3 14 6.3 15 11.2 39 20.7 22 8.1 17 12.6

116 140.2 166 25.8 58 5.3 94 7.3 14 13.2 156 22.5 133 6.9 23 15.6

117 12.0 33 21.0 13 4.7 11 4.6 9 11.7 28 18.7 18 5.9 10 12.8

118 15.4 38 22.6 7 5.9 16 6.0 15 10.6 36 19.6 19 7.6 17 12.0

119 136.9 158 21.1 46 3.6 78 6.0 34 11.5 147 19.6 100 6.8 47 12.8

120 643.2 664 20.8 378 4.8 264 6.1 22 9.8 599 17.8 576 5.9 23 11.9

121 258.4 280 21.6 86 5.7 126 5.6 68 10.3 259 18.1 172 6.4 87 11.8

122 34.9 57 22.1 11 5.8 28 6.0 18 10.3 53 19.1 29 7.2 24 11.9

123 21.1 42 20.9 6 4.8 22 5.7 14 10.5 39 18.4 19 6.7 20 11.7

124 18.0 41 23.0 9 5.8 12 5.0 20 12.1 39 19.7 13 6.4 26 13.3

125 153.6 182 28.4 35 6.1 91 8.1 56 14.2 173 25.1 98 9.3 75 15.8

126 23.3 43 19.7 7 4.2 13 5.6 23 9.9 38 16.9 11 5.4 27 11.5

127 35.5 63 27.5 19 6.0 23 6.8 21 14.7 57 24.6 33 8.0 24 16.6

128 567.7 598 30.3 127 6.7 280 7.2 191 16.4 567 26.9 334 8.5 233 18.4
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Table 15—Continued

Masterid Net B Counts Raw Counts

B-band S1-band S2-band H-band Bc-band Sc-band Hc-band

(Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg ) (Src ) (Bkg )

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

129 48.0 68 20.0 9 4.0 38 5.8 21 10.2 66 17.4 37 6.1 29 11.3

130 146.7 168 21.3 49 4.6 87 5.5 32 11.2 155 19.0 113 6.3 42 12.6

131 114.4 149 34.6 43 7.3 61 8.7 45 18.6 140 30.5 85 9.4 55 21.2

132 152.9 189 36.1 43 7.8 100 8.9 46 19.4 179 31.6 123 10.3 56 21.3

Note. — Col. (1): Master ID, cols. (2): net broad-band counts. Cols. (3), (5), (7), (9), (11), (13) and (15): raw source counts in each of the 7 energy

bands (see Table 3 for definitions of these bands), cols. (4), (6), (8), (10), (12), (14) and (16): background counts in each of the 7 energy bands. In some

instances background counts are very low. For these sources standard aperture photometry results in negative net counts, so, instead, the source cell determined

by wavdetect has been used. This results in a large area ratio between the background and source regions and therefore a low background count value is derived.
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5

ellip
se

an
d

th
e

region
overlap

p
ed

b
y

all
fi
ve

ob
servation

s
overlaid

.
S
ou

rce
region

n
u
m

b
erin

g
corresp

on
d
s

to

th
e

n
am

in
g

con
ven

tion
in

T
ab

le
4

an
d

region
s

rep
resen

t
th

e
95%

en
circled

en
ergy

rad
iu

s
at

1.5
keV

.
T

h
e

cyan
b
ox

in
th

e
cen

tral
region

in
d
icates

th
e

area
sh

ow
n

in
th

e
n
ex

t
im

age,
th

e

cen
tral

region
of

th
e

galax
y,

w
ith

sou
rces

lab
eled

w
ith

th
e

sam
e

con
ven

tion
as

in
th

e
m

ain

im
age.

T
h
e

cyan
b
ox

sh
ow

n
h
ere

en
closes

th
e

n
u
clear

region
of

th
e

galax
y,

w
h
ere

th
ere

is

a
d
en

se
p
op

u
lation

of
sou

rces.
T

h
is

is
p
resen

ted
in

th
e

fi
n
al

im
age,

w
h
ere

th
ese

in
d
iv

id
u
al

sou
rces

can
b
e

m
ore

clearly
seen

.
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4.—
L
eft:A

h
istogram

of
th

e
sep

aration
b
etw

een
th

e
co-ad

d
ed

X
-ray

sou
rce

p
osition

an
d

th
e

op
tical

cou
n
terp

art.
R

igh
t:

H
istogram

of
th

e
ratio

of
sep

aration
d
iv

id
ed

b
y

th
e

p
osition

u
n
certain

ty
from

th
e

X
-ray

p
oin

t
sou

rce
for

all
op

tical-X
-ray

correlation
s

w
ith

sep
aration

s

sm
aller

th
an

1
′′.

S
h
ad

ed
region

s
in

d
icate

correlation
s

w
ith

op
tical

ob
jects

th
at

h
ave

b
een

classifi
ed

as
b
ack

grou
n
d

sou
rces

(d
etails

of
th

is
classifi

cation
are

given
in

th
e

tex
t).
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5.—
A

fu
ll

b
an

d
X

-ray
im

age
from

th
e

co-ad
d
ed

ob
servation

of
N

G
C

3379,
w

ith

con
fi
rm

ed
G

C
s

from
th

e
H

S
T

ob
servation

in
d
icated

b
y

w
h
ite

‘X
’

m
ark

s
(w

ith
th

e
G

C

p
osition

of
th

e
ad

d
ition

al
L
M

X
B

-G
C

m
atch

,
ex

tern
al

to
th

e
H

S
T

F
ield

of
V

iew
,

also

sh
ow

n
).

X
-ray

sou
rces

th
at

h
ave

correlated
G

C
s

are
in

d
icated

b
y

b
ox

region
s,

sou
rces

th
at

are
‘ex

clu
d
ed

m
atch

es’
are

in
d
icated

w
ith

a
d
iam

on
d

region
an

d
X

-ray
sou

rces
w

ith
ou

t
a

G
C

cou
n
terp

art
are

sh
ow

n
b
y

circu
lar

region
s.

X
-ray

region
s

are
colored

to
in

d
icate

th
e

0.3−
8.0

keV
lu

m
in

osity
of

th
e

sou
rce

from
th

e
co-ad

d
ed

ob
servation

;
yellow

region
s

in
d
icate

L
X ≥

1×
10

3
8erg

s −
1,

red
region

s
h
ave

1×
10

3
8
≥

L
X ≥

1×
10

3
7erg

s −
1,

an
d

cyan
region

s
sh

ow

sou
rces

w
ith

L
X ≤

1×
10

3
7erg

s −
1.

A
lso

sh
ow

n
are

th
e

D
2
5

ellip
se

an
d

th
e

H
S
T

F
O

V
.
T

h
e

G
C

X
-ray

correlation
sh

ow
n

ex
tern

al
to

th
e

H
S
T

F
O

V
w

as
d
etected

in
tw

o
oth

er
in

d
ep

en
d
en

t

G
C

stu
d
ies

(see
tex

t
for

m
ore

d
etails).
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6.—
X

-ray
sou

rce
d
en

sity
p
rofi

le
com

p
ared

to
th

e
op

tical
p
rofi

le.
T

h
e

h
istogram

in
-

d
icates

th
e

X
-ray

d
ata

an
d

th
e

th
ick

b
lack

lin
e

is
th

e
I-b

an
d

su
rface

b
righ

tn
ess

b
est

fi
t

of
C

ap
p
ellari

et
a
l.

(2006).
T

h
e

vertical
d
ash

ed
lin

e
is

th
e

D
2
5

ellip
se

an
d

th
e

h
orizon

tal

d
ot-d

ash
ed

lin
e

in
d
icates

th
e

ex
p
ected

n
u
m

b
er

of
b
ack

grou
n
d

sou
rces.
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7.—
P

lots
of

th
e

th
e

132
d
etected

sou
rces,

su
m

m
arizin

g
th

e
variation

s
in

p
rop

erties

of
each

sou
rce

b
etw

een
each

ob
servation

.
In

th
e

m
ain

p
an

el
th

e
lon

g-term
ligh

t
cu

rves
are

sh
ow

n
.

In
th

e
secon

d
p
an

el
d
ow

n
,
th

e
h
ard

n
ess

ratios
are

in
d
icated

.
T

h
ese

are
d
efi

n
ed

to
b
e

H
R

=
H
−

S
/

H
+

S
,
w

h
ere

H
is

th
e

n
u
m

b
er

of
cou

n
ts

in
th

e
h
ard

b
an

d
(2.0−

8.0
keV

)
an

d

S
is

th
e

n
u
m

b
er

of
cou

n
ts

in
th

e
soft

b
an

d
(0.5−

2.0
keV

).
In

th
e

th
ird

an
d

fou
rth

p
an

els

th
e

color
ratios;

C
21

an
d

C
32,

are
p
lotted

,
w

h
ere

C
21=

logS
2+

logS
1

an
d

C
32=

−
logH

+
logS

2.

F
or

th
e

color
ratios

th
e

b
an

d
w

id
th

s
are

d
efi

n
ed

to
b
e

S
1=

0.3−
0.9

keV
,
S
2=

0.9−
2.5

keV
an

d

H
=

2.5−
8.0

keV
.
In

cases
w

h
ere

a
sou

rce
w

as
n
ot

d
etected

in
a

sin
gle

ob
servation

,
an

u
p
p
er

lim
it

of
th

e
X

-ray
lu

m
in

osity
h
as

b
een

calcu
lated

,
d
etails

of
w

h
ich

are
d
iscu

ssed
in

section

2.1.
In

all
of

th
e

p
an

els,
th

e
green

h
orizon

tal
lin

e
in

d
icates

th
e

valu
e

d
erived

from
th

e
co-

ad
d
ed

ob
servation

.
In

cases
w

h
ere

th
e

sou
rce

w
as

n
ot

d
etected

in
th

e
co-ad

d
ed

ob
servation

,

a
b
lu

e
h
orizon

tal
lin

e
in

d
icates

th
e

u
p
p
er

lu
m

in
osity

calcu
lated

for
th

at
sou

rce.
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8.—
H

R−
L

X
p
lots

for
each

sou
rce

d
etected

in
m

ore
th

at
on

e
in

d
iv

id
u
al

ob
servation

,

w
ith

each
ob

servation
p
lotted

in
a

d
iff

eren
t

color;
ob

servation
1

is
m

agen
ta,

ob
servation

2

is
green

,
ob

servation
3

b
lu

e,
ob

servation
4

red
an

d
ob

servation
5

is
cyan

.
T

h
e

H
R

an
d

L
X

valu
es

for
th

e
com

b
in

ed
ob

servation
are

also
sh

ow
n
,

p
lotted

in
b
lack

.
T

h
e

h
ard

n
ess

ratios

are
d
efi

n
ed

to
b
e

H
R

=
H
−

S
/

H
+

S
,

w
h
ere

H
is

th
e

n
u
m

b
er

of
cou

n
ts

in
th

e
h
ard

b
an

d

(2.0−
8.0

keV
)

an
d

S
is

th
e

n
u
m

b
er

of
cou

n
ts

in
th

e
soft

b
an

d
(0.5−

2.0
keV

).
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9.—
C

olor-color
p
lots

for
each

sou
rce

th
at

h
as

b
een

d
etected

in
m

ore
th

at
on

e
in

d
iv

id
u
al

ob
servation

,
w

ith
each

ob
servation

p
lotted

in
a

d
iff

eren
t

color;
ob

servation
1

is
m

agen
ta,

ob
servation

2
is

green
,
ob

servation
3

b
lu

e,
ob

servation
4

red
an

d
ob

servation
5

is
cyan

.
T

h
e

com
b
in

ed
ob

servation
is

also
p
lotted

in
b
lack

.
T

h
e

color
ratios;

C
21

an
d

C
32,

are
p
lotted

,

w
h
ere

C
21=

logS
2+

logS
1

an
d

C
32=

−
logH

+
logS

2.
F
or

th
e

color
ratios

th
e

b
an

d
w

id
th

s
are

d
efi

n
ed

to
b
e

S
1=

0.3−
0.9

keV
,
S
2=

0.9−
2.5

keV
an

d
H

=
2.5−

8.0
keV

.
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10.—
T

h
e

top
fi
gu

re
p
resen

ts
th

e
L

X
d
istrib

u
tion

of
th

e
132

sou
rces

d
etected

w
ith

in
th

e

overlap
p
in

g
region

,
covered

b
y

all
fi
ve

C
h
a
n
d
ra

p
oin

tin
gs.

T
h
e

u
n
sh

ad
ed

h
istogram

in
d
icates

sou
rces

th
at

h
ave

b
een

d
eterm

in
ed

to
b
e

n
on

-variab
le

sou
rces

(or
w

e
are

n
ot

ab
le

to
d
eterm

in
e

variab
ility

),
w

ith
n
o

G
C

cou
n
terp

art.
T

h
e

ligh
tly

sh
ad

ed
region

sh
ow

s
variab

le
sou

rces

(in
clu

d
in

g
b
oth

tran
sien

t
classes)

th
at

h
ave

n
o

G
C

cou
n
terp

art.
T

h
e

d
arker

h
istogram

in
d
icates

n
on

-vary
in

g
sou

rces
asso

ciated
w

ith
a

G
C

an
d

th
e

d
arkest

h
istogram

sh
ow

s
vary

in
g

sou
rces

th
at

h
ave

a
con

fi
rm

ed
G

C
cou

n
terp

art.
T

h
e

b
ottom

left
im

age
in

d
icates

th
e

sam
e

132
sou

rces,
b
u
t

for
th

ose
w

ith
S
N

R
<

3,
3σ

u
p
p
er

lim
it

valu
es

h
ave

b
een

u
sed

in
p
lace

of

L
X
.

T
h
e

b
ottom

righ
t

im
age

p
resen

ts
th

ese
u
p
p
er

lim
it

valu
es

on
ly.

T
h
e

sh
ad

in
g

for
th

ese

tw
o

fi
gu

res
are

th
e

sam
e

as
d
escrib

ed
for

th
e

m
ain

h
istogram

.
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11.—
T

h
e

color-color
d
iagram

of
th

e
X

-ray
p
oin

t
sou

rces
d
etected

in
th

e
co-ad

d
ed

ob
servation

.
In

th
e

top
p
an

el
color-color

valu
es

are
p
lotted

,
w

ith
th

e
sou

rces
d
iv

id
ed

in
to

lu
m

in
osity

b
in

s,
w

ith
sy

m
b
ols

of
each

b
in

in
d
icated

b
y

th
e

lab
elin

g
in

th
e

p
an

el.
V

ariab
ility

is
also

in
d
icated

,
w

h
ere

variab
le

sou
rces

are
sh

ow
n

in
b
lu

e,
n
on

-variab
le

sou
rce

are
in

d
icated

in
green

an
d

sou
rces

th
at

d
o

n
ot

h
ave

d
eterm

in
ed

variab
ility

are
sh

ow
n

in
cyan

.
In

th
e

low
er

p
an

el
th

e
error

valu
es

for
each

of
th

e
sou

rces
are

p
resen

ted
.

In
b
oth

of
th

e
p
an

els,
th

e
grid

in
d
icates

th
e

p
red

icted
lo

cation
s

of
th

e
sou

rces
at

red
sh

ift
z=

0
w

ith
variou
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