THE
FORMATION HISTORY
MODEL

A ziraFLE MODEL OF GALAXY FORMATION

dimon Mutch!, Darren Croton, Greg Poole:

'The University of Melbourne
: Swinburne University of Technology



-
\ “
’ -~
’ . / » :
| S ; LS
. . L ’ -
R \ )
’ ~
\
-
-
‘ - " » -
- ¢
“ . 2

~

; : : .. X : . - y : ” \ .
. .. : 2

: iR ‘ il g : i o —4\“/\ & ‘

. v ' . ‘ . ‘ Yen ~

. | - . ‘ - A” ‘ . \

: 3 . s ' 8 .

. . R ) - 3
5 g .. - "

’» ..\\ ‘- j . ".' ‘

" -, ‘SIMON MUTCH syNTHETIG UNIVERSES WORKSHOP - MARCH 2013



SIMON MUTCH syNTHETIC UNIVERSES WORKSHOP - MARCH 2013



, I
017! Bosspidadaddadiadndd, s A%
o L » ¥ ¥ S 1]
01 SRS ARA AR AR AR A a d 8
O L L ' 45
o' D - - .. - ‘. 45

O 22— CRTTsarrB s sr s s rrsrrsr rrrssrrrrrrrsrrrrsoris 4
O M6 Bei s nss s adssn sy A A A A A A 406
T o L e 3 89
0278 @00880ssnninsscdassdddddiadddiiis d 5 %0
O BB F O s an v buamaincanaasanaancansnns i R
0314 GDEBEcsssasssbotowsonnnsnsnssnnsnnnnss - - s
O XM | QOGS 9 u v awmuunss s soaenanannsnded e e s d s s ) 299
LUB ) L - ? 00
O X7 L L e L 72 55
R L D . » 2 40
0 420 QODDDI 986 bssbs i dddiddddidiiddiddidis 2

045 QRSP IT U sov v s v rrrrnrsmrssrsss 22
040 [ 208
052 Wesrnrriniiiiis / 195
0 Sta Wedesssnssiiiiiiiiiiiig 18
os/s Wi 178
OB L or)) 163
0w Wperonsoii 153
0 4 @ 1 44

07 @i 196

0 704 @ 120

SIMON MUTCH syNTHETIC UNIVERSES WORKSHOP - MARCH 2013



............. e n a n
ol i ,
Oy = Sessssssssransacan s 18
ool e e
AN . )

= My = Fgowth - L'phys

?

THE “BARYONIC GROWTH"
FUNCTION

THE “PHYSIGS™ FUNCTION

SIMON MUTCH SYNTHETIC UNIVERSES WORKSHOP - MARCH 2013



THE baryonic a7, —[F o] Foue
qromth fuackion

Lookback time (Gyr)

13.5 7.9 106 11.9 12,5 12.913.2 |
BRG] — = , dMyi
SSS=————w F growth — fb
125
O
= 12.0
=
5;11.5
5
S
11.0
10.5 AN RN
% i >3 1 5 6 78
Redshift

SIMON MUTCH sYNTHETIC UNIVERSES WORKSHOP - MARCH 2013



M. = Fyrowth {Fpnys
THE
FHYWSICE |
FUMCTION "

- m=mmm Bell et al. 2003 SMF
[ = ==« Milennium Sim (M., - f3)

_5 | | |
1079095 100 105 110 115 120 125
10g1o(M[M®D

SIMON MUTCH sYNTHETIC UNIVERSES WORKSHOP - MARCH 2013



— 4 growth °

THE

FHY =L
FUHCTION "

- m=mmm Bell et al. 2003 SMF
[ = ==« Milennium Sim (M., - f3)

| | | | |
¢ L 4

‘e supernova feedback?

maximum efficiency .

_5 |
1079095

SIMON MUTCH SYNTHETIC UNIVERSES WORKSHOP - MARCH 2013

|
10.5 11.0 11.5 12.0
10g1o(M[M®D

I
10.0 12.5



THE
FHT =L
FUMHCTION

inefficient
star formation

quenched
systems

Star formation efficiency

E ] Mvir
Mpeak og( )

SIMON MUTCH sYNTHETIC UNIVERSES WORKSHOP - MARCH 2013



THE FHY5ICE FUNCTION
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PUTTING IT ALL TOGETHER...
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SOME BASIC RESULTS...
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SOME BASIC RESULTS...
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SOME BASIC RESULTS..
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SOME BASIC
RESULTS...
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SOME BASIC

RESULTS...
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EVOLUTION
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EVOLUTION
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WHAT ELSE CAN WE DO WITH IT?

o Statistically constrained catalogues
e Access to full formation histories

o Comparing effects of dark matter treatment on
galaxy populations

e Jesting general theories e.g. monolithic
collapse, ICL, Laso vs. SFR, etc.
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A FORMATION HISTORY MODEL OF
GALAXY GROWTH

e physically motivated
(halo growth = stellar mass growth)

o :zlmple

(M* — L'growth ° thys)
e adaptable

e useful!
(fast + provides stellar mass histories, SFRs,
colours, ...)
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