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The near-infrared umnosity function
as a tool to study gal axy evol uti on

® well established at redshift zero, providing a zero-
point for evolutionary studi es at higher redshift

o | ess affected by dust extinction (conpared to bl uer
wavel engt hs)

e smal | dependence of k-correction on gal axy type

e provides a proxy to the stellar nass function, since
observed K-band |1 ght reasonably traces stellar nass
even at redshift ~ 1

e observed over a w de | ook-back tinme range sets
constraints on when the bulk of the stars forned and
when t he bul k of the gal axy mass was assenbl ed



D stant Gal axy Clusters

W studied 3 X-ray |lum nous clusters in the
redshift range 1.1<z<l1.3

e al ready nassive and dynam cally evol ved
e al ready host nassive evol ved gal axi es
e al ready show a cl ear col or-nagni tude sequence

e provide a high-density counterpart to the study
of field galaxies, thus probing the effects of
envi ronment on gal axy evol ution
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The Lvnx supel_:cluster *

2 galaxy clﬂbters at z~1 26/1 27
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RX J0848+4453 @ z=1.27(Stanford et al. 1997,Rosati et al. 1999)
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Observed in X-rays (Chandra), optical and NIR (KPNO/4m, HST)
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he K-band lumnosity function at z~1.2

The i1 ndividual lumnosity functions have been determ ned
via statistical subtraction

Cl1252

Cluster field




he K-band |lum nosity function at z~1. 2

The i1 ndividual lumnosity functions have been determ ned
via statistical subtraction

Cluster field

ok (power | aw + Schecht er) { -
5 I SRR
: ) 1¢.
I ) !
¢+¢

| | | . T+ Control field

g ( power | aw) )

2l

I
N N




he K-band lumnosity function at z~1.2

Conmposite LF of cluster galaxies at 1.11<z<1l.27

restframe K, [AB magq]
—-23.9 -21.9 -19.9

20
K, [AB mag] @z=1.2




he K-band lumnosity function at z~1.2

.conpared to the field galaxy LF at z~1-1.5

restframe K, [AB magq]
—-23.9 -21.9 -19.9

¥ field LF z, Pozzetti et al. 2003}

I'I=‘1

Afield LF zpeon=1.5 {Pozzetti et al. 2003
Hfield LF Zpeen=1.1

@ field LF z___ =0.9

Drory et al, 2003
Dahlen et al. 2005)
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he K-band lumnosity function at z~1.2

...conpared to the |ocal cluster gal axies LF

restframe K, [AB magq]
—-23.9 -21.9 -19.9

m Local Clusters (Lin et al, 2004)
Local Clusters (Balegh et al, 2001)

m Coma {Andreon & Pello' 2000

® Coma {De Propris et al. 1998

local LFs
brightened
by 1.3mag

22
mag] @z=1.2




The K' redshift evol ution

up to redshift ~1.2 is conpati ble wth passive
evolution of a stellar population forned at z=>2

look—back time (Gyr)
1234 5 6 7 8

_Kodama, & Arinmoto (1997) nodels

= no evolution
-_———— = Z

® De Propris et aol. 19499

OAndreon 2001

O Nakaota et ol. 2001

<> Kodama & Bower 2003
= Massoratti et al. 2003

A Toft et ol. 2003

# Ellis & Jones 2004

H Lin et al. 2004

W Toft et ol. 2004




The LF bright end is already dom nat ed
by evol ved gal axi es

early and late

spectral types
(Toft et al. 2004)




The stellar mass functi on of
cluster galaxies at z~1.2

Fromthe K-band LF it 1s possible to derive
an estimate of the stellar mass functi on:

cluster galaxies ot z~1.2
— — = = local cluster galaxies (Balogh et al, Z001)
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A4 field galaxies at | 5 (Fontana et al. 2004)
W field galaxies a 2 (Drory et al, 2004)
O local field galaxies (Cole et al. 2001)

Msturs/Msun




SED fitting wmth 9 passbands fromB to 4. 5u
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1000
observed wavelength (z=1.24) (nm)
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Massi ve gal axies wwth old stars

I-zCM @ z=1.24 Blakeslee et al. 2003




Massi ve gal axies wwth old stars

I-zCM @ z=1.24 Blakeslee et al. 2003
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Conclusions

- The evolution of the NIR lum nosity function of bright
galaxies in X-ray |lum nous clusters is consistent with
passive evolution up to redshift ~ 1.2

- The redshift evolution of K is consistent with the bul k
of the stars in such bright gal axies being forned at
redshift >2, as indicated by the CVR evol ution, and by SED

fitting of bright nmenbers in the restframe [0.2 — 2] um
wavel engt h range

- No significant difference can be seen between the shapes
of the z~1.2 and the |ocal LFs of cluster gal axies (once a
brightening of ~1.3 nag is applied to the local LF to
account for passive evolution of the stellar popul ati ons)

- No significant difference can be seen between the shapes
of cluster and field (bright end) LFs at z~1

- The bright end of the cluster gal axies LF appears to be
dom nat ed by gal axi es al ready evol ved bot h norphol ogically
and spectrophotonetrical ly



