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Why even bother?

e HST observations of GCs resolve them, so ignoring the
structure can cause problems in the photometry.

e Other galaxies have far more clusters than the Milky Way,
providing a order of magnitude increase in sample size.

e See If cluster structure is universal.
e Add observational constraints to cluster evolution.

* Look for structural sources for observed features (such as
LMXBS).
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Decent approximation

for GC surface
brightness

Measured guantities
reasonably well

defined:
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* p(re) =0

* c=log ;!

More complicated
models differ mainly
In the noise.

Used to fit MW clus-
ters

u,/mag arcsec—2

0.1

R/arcsec



How is the fitting done?

e Convolve 2D King
model with PSF

e Calculate y* value
e Repeat

* Find best fitting (c, 74,
Loy Yo, F, B) to
minimize x?

e 2089 total clusters

e 1579 with reliable fits
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How is the fitting done?

e Convolve 2D King
model with PSF

e Calculate 2 value

4.8

4.4
* Repeat
* Find best fitting (c, r;,  g*°
Loy Yo, F, B) to z
minimize X2 236

e 2089 total clusters
e 1579 with reliable fits
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What really happens:

* |dentify cluster cen-
ter.
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What really happens:

* |dentify cluster center.

e Estimate B from
background.

 Find the cluster F.
* B estimate fixes r;.

e Given r,, use cluster
shape to constrain c.

* Repeat and converge.




Complications:

* Requires a very good PSF.

 Use empirical
Anderson & King
(2006) PSF models

e Combine in same way
as data to ensure
accuracy

e Match the one
unsaturated star well.

* Parameter space is
degenerate, requiring care
to avoid local minima.

e Carlson and Holtzman
(2001) suggest S/N ~ 500

IS required




Why should you trust the fits?

e Create simulated clusters
* Fit them using the code

* Determine the region of
parameter space that can
be believed.

°* Input: Wy, = 9.2,
R, = 30, m = 20.166
e Qutput: W, = 9.26,
Rt — 3025,
m = 20.167




Position:
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Photometry:

Am ~ —0.002 £ 0.007
Constraint: m < 25, consis-

AB ~ 0.158 £0.313 tant with Carlson & Holtzman
(2001)
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Structure:

AR; ~ —0.005 £ 0.195
AWy ~ —0.011 £ 0.071 Constraint: R, > bpzl, R <
O-BRImage

400 : . : : : : 350

lldWll I ) I IIIdRII I
"<gaussian.pl -R dw" "<gaussian .pl -R dR"
350 \ . 300 .
300 |- \ i
T 250
|
250 | || § r
| 200 ) |
| [
Zz 200 ; i zZ | \\
, 150 |- (‘ ]
150 | J . ¥
( 100 |- * i
100 | i - l
|
|
50 i
50 i
o J TS S | | b b 0 e PR ] ] ] ]
-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 -5 -4 -3 -2 -1 0 1 2 3 4 5
AW, ARy



But that’s just a simulation:

e Find other data sets

with reliable TR PR
measurements, and N e e e S
compare. g o -

e Peacock et al. (2009) v
compares 33 M31 . e o
clusters (WFCAM) to i
Barmby et al (2002,
2007) fits (HST) - e

e Good agreement L O
above K ~ 15, con- T
sistent with the S/N | S vo o qonpeans .
requirement.



Compare to Milky Way
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Compare to Milky Way

e Look at distributions
and parameter

trends:
¢ T'hm
* r.vs. My

log10(r, (pc))
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Any chance of seeing tidal effects?

e NoO, because we look

at the center of the
galaxy.

e Radius between
galaxy and cluster is

along line of sight.

* Projection also limits
ability to Investigate
radial dependences.

— p. 14



Any chance of seeing tidal effects?

e NoO, because we look

at the center of the
galaxy.

* Radius between
galaxy and cluster is

along line of sight.

* Projection also limits
ability to investigate
radial dependences.

* Density does drop
with Increasing ra-
dius.

Pt

100 r

10

0.1

| | | | T
"R_rhoT.m87"  +
+
+
+
I SO
Jér‘r ++++++++ + + + aF
T+ +
+ - ++++#++ = + F *
+ + ﬁf++++ + + + +
e T+ = + + o 4+
T ey +
L ++Q#$+ ++#+# Ho+ 4+ 4 ++ ks |
- He o R owt Rt o g + L+t o+ g ]
ot fiﬁiﬂ* ift %} - ml ity T +, +
TRATE e 5 T e A A
s HE o+ P+ =+ d+ iy + 4
+ o+ gy B R T Ty ey g A
A HT‘@% +ﬂﬁ§ e Ty
+ 4 £ i T T o <2 S
R Eﬁt&%{ o bt el g e,
St T ﬁfﬁﬁﬁﬁ i + + +
L T ﬁﬁ“ ot ﬁit* %ﬁgﬁ jﬁr -+ %*giwwiﬁr
vy #Eﬁt E@ﬁﬂiﬁ ##$ﬁ+fﬁf ﬁtﬁﬁ #ﬁ ﬁ%ﬁf T .
++ v ++#++Et+ﬁ++j; {qufﬁ ﬁJﬁ ﬁ{h%ri_Jr i aF i +H
+ R et HE r%ﬁ L S R _
T T Fh gy ¥ tHE ]
o R ++ﬁ5*+ﬁ%ﬁ %ﬁ%ﬁﬁiﬁfﬁ T+
Ao R T
+ T F fﬁﬁﬁﬁ ++ ﬁ;&ﬁ ﬁﬁﬁﬂ++ % N w
" + +t T it e T T +it ¥+
oy gt LT i+ w4+ M g
A - T
T o ¢+ﬁj+++ﬂ*+++ +% + Ty
LTt ++%i++ e
+ + e
+ + B F ++
o s + t 4 !
0 2000 4000 6000 8000 10000 12000

Rg projected (parsecs)

— p. 14



What about LMXBs?

e Does T
predict
mass?

Y

better
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What about LMXBs?

e DoesT ~ pj°r?
predict better than
mass?

e Possible structure de-
pendence?
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What about LMXBS?
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dependence?
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Conclusions

e Should you trust observed structural parameters?
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® http://www.physics.mcmaster.ca/Fac_Harris/mwgc.ref
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Conclusions

e Should you trust observed structural parameters?
* Maybe.

* Understand what's being measured, and how it's being
done.
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* Should you trust my observed structural parameters?
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Conclusions

e Should you trust observed structural parameters?
* Maybe.
* Understand what's being measured, and how it's being
done.

® http://www.physics.mcmaster.ca/Fac_Harris/mwgc.ref

* Should you trust my observed structural parameters?
* Yes.

* Assuming all clusters are spherical, and have King
(1966) profiles.

* |n any case, they're consistent with what has been
measured before.

* Appear that structure trends are largely universal.
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