
2M
A

SS
C

H
A

N
D

R
A

A
N

C
H

O
RS Fe

a
ture

s
●

 S
ource detection b

y P
W

detect, w
a

vdetect.
●

 A
utom

ated pr
ocessing b

y Y
A

X
X

 (A
ldcr

oft, S
A

O
).

●
 S

pectral fits (m
ekal, apec, 2-tem

perature m
odels) b

y S
herpa.

●
 Q

uantile analysis (H
ong, S

A
O

) and hardness ratios.
●

 U
nabsorbed sour

ce flux
es.

●
 B

ayesian b
loc

k lightcur
ves (S

cargle
, N

A
S

A
).

●
 C

handra, 2M
A

S
S

, D
S

S
 im

a
g

es from
 S

kyV
ie

w
.

●
 D

ow
nloadab

le data files.
●

 Links to quer
y S

IM
B

A
D

.
●

 Links to C
handra data ar

chive
.

●
 X

M
L allo

w
s custom

iz
ed data form

ats and sor
ting/sear

ching utilities.

Future
 Enha

nc
e

m
e

nts
●

 Im
port infrared/optical data fr

om
 e

xisting 2M
A

S
S

, S
pitz

er, D
S

S
, and

U
S

N
O

 archives.
●

 O
btain ne

w
 optical data thr

ough S
M

A
R

T
S

.
●

 P
rovide distance

, ag
e, m

ass, references etc., fr
om

 the literature w
hen

availab
le and use to derive lum

inosities.
●

 Link to V
izier

, W
ebda, A

D
S

, etc. entries.
●

 C
alculate ad

ditional tem
poral pr

operties suc
h as a K

-S
 statistic.

●
 A

d
d interactive plotting of user selected quantities.

●
 A

llo
w

 on-line re-fitting using b
uilt-in or user defined  m

odels and
param

eter
s.

●
 C

reate ad
vanced searching, sor

ting, and retrie
val tools.

A
n A

rchive of C
handra O

bservations of R
egions of S

tar Form
ation (A

N
C

H
O

R
S

)
B

radley D
. S

pitzbart 1, S
cott J. Wolk

1, A
ngeliki T. P

ollatou 2 and F
red M

. Walter 2

1 H
a

rva
rd

-S
m

ith
so

n
ia

n
 C

e
n

te
r fo

r A
str
o

p
h

ysics (C
fA

), C
a

m
b

rid
ge, M

A
, U

S
A

2 S
U

N
Y

 - S
to

n
y B

roo
k, S

to
n

y B
roo

k, N
Y, U

S
A

A
N

C
H

O
R

S
is

a
w

eb
basedarchive

ofallthe
pointsourcesobserved

during
C

handraobservationsofregionsofstarform
ation.It

is
designedto

aid
both

the
X

-ray
astronom

erw
ith

a
desireto

com
pareX

-ray
datasetsand

the
starform

ation
astronom

erw
ishing

to
com

parestarsacrossthe
spectrum

.Forsom
e50

C
handrafields,yielding

10,000+sources,the
databasecontainsX

-ray
sourcepropertiesincluding

posi-
tion,netcountrates,flux,hardnessratios,lightcurve

statisticsand
plots.S

pectraare
fit

using
severalm

odels,w
ith

finalparam
etersand

plots
recordedin

the
archive.M

ulti-w
avelengthim

agesand
data

are
cross-linked

to
otherarchivessuchas2M

A
S

S
and

S
IM

B
A

D
.

M
any

ofthe
observationsare

ofsouthernclustersand
have

no
contem

poraryopticalphotom
etry.W

e
are

using
tim

e
on

the
S

M
A

R
T

S
telescopes

to
fill

this
void

and
w

ill
m

ake
the

dataavailable
throughthe

A
N

C
H

O
R

S
H

T
M

L/X
M

L
interface.T

he
C

handraand
S

M
A

R
T

S
dataare

processedand
com

piledby
separateautom

atedpipelines.T
he

pipelines
ensure consistent analysis techniques for direct com

parisons am
ong clusters. W

e report on current status and a
vailability to the com

m
unity and prospects for e

xpansion.

fig
u

re
 3

. T
h

e
 ca

ta
log’s th

re
e

 m
a

in
 p

age
 typ

e
s. L

in
ks a

n
d

 in
fo

rm
a

tio
n

 a
b

o
u

t a
ll a

va
ila

b
le

 o
b

se
rva

tio
n

s a
r

e
 liste

d
 o

n
 th

e
 to

p
 p

age
 (le

ft). E
a

ch
 o

b
se

rva
tio

n
 h

a
s its o

w
n

 su
b

-p
a

ge
 (m

id
d

le
). A

n
d

 e
a

ch
so

u
rce

 h
a

s its o
w

n
 p

age, sh
o

w
in

g
 m

u
lti-b

a
n

d
 im

age
s a

n
d

 d
a

ta
, sp

e
ctr
a

l fit p
a

ra
m

e
te

rs a
n

d
 p

lo
ts, a

n
d

 lig
h

t cu
rve

 p
lo

ts a
n

d
 sta

tistics (rig
h

t).

fig
u

re
 1

.  T
h

e
 a

rch
iva

l
8

5
0

ks C
h

a
n

d
ra O

rio
n

U
ltra

 D
e

e
p

 fie
ld

. We
m

e
a

su
re a

n
d

 tra
ck th

e
e

lo
n

g
a

tio
n

 a
n

d
 rota

tio
n

o
f so

u
rce

s a
s a

 fu
n

ctio
n

o
f o

ff-a
xis a

n
g

le
 a

n
d

ch
ip

 p
o

sitio
n

. S
p

e
ctral

fits a
n

d
 lig

h
tcu

rve
 a

n
a

l-
ysis is p

e
rfo

rm
e

d
 fo

r
e

a
ch

 fie
ld

 so
u

rce.

T
he

C
h

a
n

d
ra

X
-ra

y
O

b
se

rva
to

ryw
aslaunchedin

July
1999

and
has

perform
ed

reliably
since.

Typical
nuancesand

judgem
entcalls

in
data

analysislead
to

m
any

difficulties
in

com
paring

published
data

from
different

observers
or

from
different

observation
dates.T

he
data

reductionand
analysissoftw

are
itself

changesover
tim

e
w

hich
can

affect
the

final
results

even
on

the
sam

edataset.In
m

ostcasesdifferentspec-
tralm

odels,param
etersettings,and

classificationcri-
teria

w
ill

be
applied

based
on

the
observer’s

preferencesand
fam

iliarity.
T

he
goalof

ourcatalog
is

to
provide

a
uniform

(notnecessarilyoptim
al)data-

basefor
the

com
parisonof

data
from

differentstellar
clusters.T

his
type

of
catalogprovides

addedscience
return

as
w

ell
as

convenientobservatory
health

and
perform

ancem
etrics.T

he
catalogw

ill
m

ake
it

possi-
ble

to
treatsciencequantitiesin

sim
ilarw

ays
to

how
databasedspacecrafttem

peraturesand
voltages

are
treatedfor

m
onitoring

and
trending.T

he
full

benefit
of

A
N

C
H

O
R

S
w

ill
be

realizedin
sorting

and
search-

ing
on

any
property

(tem
perature,absorption,age,

m
ass ...) across num

erous stellar clusters.

Sc
ie

nc
e

 A
p

p
lic

a
tio

ns
T

he
archive

is
designedto

aid
both

the
X

-ray
astron-

om
erw

ith
a

desireto
com

pareX
-ray

datasetsand
the

starform
ation

astronom
erw

ishing
to

com
parestars

acrossthe
spectrum

.It
brings

togetherC
h

a
n

d
ra

data
on

open
clusters

and
other

bright,
variable,young

starsfor
the

studyofthe
variousphysicalm

echanism
s

indicated
by

the
x-ray

em
ission.C

h
a

n
d

ra
’s

superb
spatialresolution

allow
s

the
resolution

of
stars

in
crow

ded
regions

2-3
kpc

aw
ay.

W
ith

good
sensitivity

betw
een

2
and

8
keV,

C
h

a
n

d
ra

can
penetratestar

form
ing

clouds
to

levels
rivaling

near-IR
telescopes.

T
hesefeaturesallow

novelinvestigations
of

starfor-
m

ation
w

hich
is

m
ore

m
assive,m

ore
em

beddedand
m

ore
distantthan

previously
possible.U

sing
the

point
sourcedatabase,one

could
follo

w
the

progressionof
lum

inosity
and

variability
for

variousm
assstarsfrom

the
birthline

to
the

presentday
w

ithout
having

to
w

eigh
the

im
pactof

the
differentanalysis

assum
p-

tions m
ade by each team

.
W

hile
m

uch
can

be
learnedaboutstellarevolution

from
the

studyofindividualclusters,sciencereturn
is

enhancedw
hen

the
clustersare

view
ed

asa
group.A

s
a

pilotstudy,w
e

exam
inedbrow

n
dw

arfs
observed

by
C

handraduring
A

O
1-2.W

e
found

alm
ost70

candi-
date

brow
n

dw
arfs

had
been

detected
by

C
handra

(W
olk

2003)(though
only

8
bone-fide).T

rendsindi-
cate

thatthe
youngerbrow

n
dw

arfs
are

hotterin
X

-
rays

than
the

field
brow

n
dw

arfs,but
the

totalX
-ray

lum
inosity

of
detected

brow
n

dw
arfs

are
sim

ilar.
A

notherstudyofa
subsetofobjectsw

asdoneby
F

ei-
gelsonetal.(2002).T

hey
exam

inedonly
the

43
X

-ray
sourcesin

the
O

N
C

betw
een0.7

and
1.4

solarm
asses

in
order

to
understandthe

m
ean

properties
of

the
young

S
un

at0.5
G

yr.
T

hey
concludethatthe

flares
w

hich
occur

during
the

protoplanetaryphase
can

cause
significant

production
of

unusualnuclieds
including

A
l-26.U

sing
the

pointsourcedatabase,one
could

follo
w

the
progressionof

lum
inosity

and
vari-

ability
for

sun-like
stars

from
the

birthline
to

the
presentday

(w
ith

the
inclusion

of
A

O
-4

target
N

G
C

~
752)w

ithouthaving
to

w
eigh

the
im

pactofthe
differentanalysis

assum
ptionsm

ade
by

each
team

.
S

im
ilar

studies
can

be
perform

ed
on

interm
ediate

m
assstars.T

hesestudiesare
particularly

interesting
since

flares
im

ply
the

presenceof
confined

plasm
as

w
hich should be absent in these stars.

O
b

se
rva

to
ry Pe

rfo
rm

a
nc

e
 M

e
tric

s
U

sing
P

S
F

and
spectralline

m
easurem

entsfrom
all

the
bestpointsourcesobserved

(say,greaterthan
200

counts)gives
a

baselinethan
could

notbe
available

from
 a necessarily lim

ited calibration cam
paign.

N
ote

the
elongation

and
rotation

of
sourcesfaroff-

axis
due

to
the

cylindrical
shapeof

C
h

a
n

d
ra

’s
m

ir-
rors.T

he
elongation

and
rotation

asa
function

ofchip
position

is
an

im
portantquantityto

m
easureand

track
over

tim
e,

as
any

shifts
m

ust
be

explained.
For

sourcescom
binedfrom

throughoutthe
C

h
a

n
d

ra
m

is-
sion,filtering

on
tim

e
orenergy

w
e

can
detectshifts

in
this

fit
w

hich
indicateany

m
irroralignm

entproblem
s.

A
N

C
H

O
R

S
w

ill
aid

in
the

calibration
of

aim
point

shifts.
S

pectralcharacteristicscan
be

used
to

m
onitor

charge
transferinefficiency

and
to

m
onitorfor

a
sys-

tem
atic

appearanceof
any

new
absorption

features
indicating

contam
inationon

the
m

irror
or

focalplane
surfaces.

N
o

therm
al-inducedim

age
distortions

are
recog-

nized
to

date.T
he

pointsourcecatalog
w

ill
confirm

this
resultand

provide
a

m
ethod

of
continuedm

oni-
toring.
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T

h
e

co
lo

r-co
d

in
g

is
sca

le
dfro

m
th

e
lo

w
e

stva
lu

e
sin

b
la

ck
to

th
e

h
ig

h
e

st va
lu

e
s in

 red
.


