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of simulations
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simulations: why?
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Dealing with large ensembles of
simulations: why?

® Beat down randomness/noise
® Dynamic range

® Cosmological:
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Dealing with large ensembles of
simulations: why?

® Beat down randomness/noise
® Dynamic range
® Cosmological:

® ‘Re-simulation’ Techniques:
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Dealing with large ensembles of
simulations: why?

® Beat down randomness/noise
® Dynamic range
® Cosmological:

® ‘Zoom-in’ Techniques:
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Dealing with large ensembles of
simulations: why?

® Beat down randomness/noise
® Dynamic range

® Parameter Studies
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Dealing with large ensembles of
simulations: why?

® Beat down randomness/noise
® Dynamic range
® Parameter Studies

® “Known Unknowns” (e.g. dynamics)
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Dealing with large ensembles of
simulations: why?

® Beat down randomness/noise
® Dynamic range
® Parameter Studies
® “Known Unknowns” (e.g. dynamics)

® “Unknown Unknowns” (e.g. feedback)
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“unknown unknowns’
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Sampling: How to Do It?

® Cosmological Simulations

e ‘Uniform’
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Sampling: How to Do It?

® Cosmological Simulations
® Enough dynamic range!
® What if it’'s wrong?
® Skew weighting in fits?

® How do you define quantities?
®  Galaxy mass!?
® Merger mass ratio!?

® (as fraction?

Tuesday, December 25, 12



Tuesday, December 25, 12



Sampling: How to Do It?

Tuesday, December 25, 12



Sampling: How to Do It?

e ‘Uniform’
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® ‘Uniform’
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Sampling: How to Do It?

® ‘Uniform’
® What does that mean?
® Where do you cut off?
® How densely do you need to sample!?

® How do you compare to observations!?
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Sampling: How to Do It?

y (kpc)
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Sampling: How to Do It?

® | ow-Res to High!?
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Sampling: How to Do It?
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Ok, so you have your
simulations... now what?
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- When is the merger? I - S
-What are the gas fractions? 5 b on o _

- Mass ratio: when? what? how? oobet T\

- What do you define
a ‘starburst’ relative to!?
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Look for what controls the outcomes:
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Defining ‘typical’:
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Defining ‘typical’:
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Defining “typical’:
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So we define something... How do you *fit’ it?
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So we define something... How do you *fit’ it?

I

10F .. . ..
= ‘Single-Sim’

5.0 5.2 5.4
2.0 lOgIO(Ue) -1.0 logIO(Ie)
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So we define something... How do you *fit’ it?

1.0F
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So we define something... How do you *fit’ it?
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So we define something... How do you *fit’ it?
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So we define something... How do you *fit’ it?
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Even reduced to one point per simulation:
1-10° ——— :

5. 108 — Giiltekin et. al. (2009) :
2-10° |
— 8
2 o
o 5-10 :
N
~ !
L)
< 2-107
5
= 1.107 o mass scale o
x  ISM model -
5108 °© o 3
(o} T -
o gas fraction -
2.10°% ¥ o bulge mass |
x resolution
1-10% Lo :
100 200

oy [km s™]

Tuesday, December 25, 12



Even reduced to one point per simulation:
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- Priors

- What you will
compare to

R [h" kpc]

Stellar Mass
. @ f =04

gas

® { =02

gas

L = 0.1

—R ~M
e

M

star

0.51

0.44

Tuesday, December 25, 12




lllll L 1 lllllll L] 1 lllllll L]

Stellar Mass
. @ f =04
gas
®ef =02

- What you will -

» f =041

- Priors

gas

compare to -
P 10p * f, =005
[ 4 f =0025
gas
1.0 ___-‘-T:.”_Iv-, N ————— = 0.01
. N . .“""'. gas

08 1T z=2

.-l- \
0.6 ) :
e .'~ ".

< X :
m - \ ‘.‘.. \ 9 W
~~— I W - . 4 / 0.41
o T —R ~M
0 . 4 " / e star
I + \ . 0.41
! \ ; . [ 4 —R ~M
¢ slar
\ 4
1T o —R ~M_
0.2 B 9 a N\ N7 e star
v » o i"’-~ 3 )
- . - -,- B 1 1 1 1 1 1 11 l 1 1 1 1 1 1 11 l 1

D0 L VTP TROVITTIT O TI0 J1° 10" 10"

8 9 10 11 12 A
log( M, / M) Moo [N M, )

Tuesday, December 25, 12



- Priors

- What you will
compare to

Stellar Mass
. @ f =04
gas
®ef =02

gas

» f =0.1
gas

_ e f =005
100 ¢ .

L A f =0.025

Jds

0.8

0.6

fgas

0.4!

0.2

Erb et al.

- B
O O [ 110
® i W TWWTTEEE FWTTETTTEeE FeTTweeTwee e -

10 1
log( M, / Mp)

lllllll

e I - = 0.01
"~ N - pas -
N A / ®
T zZ=2
*\ \ ' —R ~M 9 i
\ o e star
L 9 . —R ~M %% -
-. ,_ . e star
Y ' R ~M 0.42
f\ -. \ T e star
'\ - —R ~M O "
| ‘ | /4 e star
NS e —R M,
| T*? ] / —R ~M_ 0.41
“ . ; tar _
I ’ L 1 1 Al 11 ll 1 L1 11 ll 1 1

Tuesday, December 25, 12



R | ' L | ! L
. tellar M
- Priors Stellar Mass
- @ 1 =04
. ®f =02
- What you will o
compare to 10k ¢ fgas=o.os
[ A f =002
g [ =t _=oo0
-
10 -
[3)
o
=,
|
1;‘ , !
% - I
10.0 10.5 11.0 11.5 12.0 9.5 10.0 10.5 11.0 11.5 12.0

9.5
log( M, / Mg) log( M., / Mg)

Tuesday, December 25, 12



Summary

® | ots of for large simulation ‘surveys’

® Measure twice, simulate once;

- think carefully about how to sample
- if you're going to iterate, be careful with res.

® Try to understand the parameters that matter

® Don’t just plunk everything down!

- know the observations you’re comparing with
- construct appropriate sub-samples: priors matched
- try to get as close as possible to observable quantities
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