
L. Macri (NOAO) & J. Huchra (CfA)
T. Jarrett (IPAC); N. Martimbeau, J. Mader,

P. Berlind, M. Calkins, S. Tokarz (CfA/FLWO)

The 2MASS Redshift SurveyThe 2MASS Redshift Survey

L. Macri (NOAO) & J. Huchra (CfA)
T. Jarrett (IPAC); N. Martimbeau, J. Mader,

P. Berlind, M. Calkins, S. Tokarz (CfA/FLWO)



Motivation

• Carry out an all-sky, flux-limited red-
shift survey based on the 2MASS XSC
– K20fe < 11.25 mag
– |b| > 5o

– starting point: ZCAT
• a very inhomogeneous redshift database!



Starting point

24% incompleteness, present at all |b|



The Telescopes

• Fred L. Whipple Observatory 1.5-m
– home of the original "z-machine"
– FAST spectrograph (refurbished mid-2002)
– queue operations, dedicated observers,

automated pipeline
– started observations in 2000



The Telescopes

• Cerro Tololo Observatory 1.5-m
– R-C spectrograph (vintage, but pretty good)
– NOAO long-term program status

• 1 week per semester for 9 semesters

– no queue, no dedicated observers
– data reduction by hand, following FLWO

pipeline prescriptions



The Telescopes

• McDonald Observatory 2.1-m
– a couple of runs, ~100 redshifts

• CTIO 4-m
– for 5o<|b|<10o southern objects
– pretty ancient spectrograph, not very good



The Matching

• Developed IDL matching program
– 2MASS XSC against ZCAT
– 2MASS XSC against new catalogs

• FLWO/CTIO observations, 2dF, SDSS, 6dF

– identify galaxies without z, generate
observing lists, finding charts, etc.



The Matching

• ZCAT very inhomogeneous
– examine contents on a source-by-source

basis
– determine Δpos, 3σ error ellipse (source-

2MASS), reject outliers
– reject sources with very broad error

distributions
– identify data ingestion errors



The Matching
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The numbers (|b|>5o)

303no z

22583Total

17144ZCAT

157SDSS DR3*

3596dFGS DR1*

2446CTIO

2477FLWO

N (K<11.25)Source

*: unique to catalog



The numbers (|b|>5o)

36141303no z

5493722583Total

3571317144ZCAT

3345157SDSS DR3*

75413596dFGS DR1*

26632446CTIO

56752477FLWO

N (K<12.25)N (K<11.25)Source

*: unique to catalog



Final 2MRS catalog

Macri et al. (2005)



The Science

• Luminosity functions
– Kochanek et al. (2001)

• Ks (iso circ), 4×103 gals, 2MASS DR2, 2 ster.

– Hartmann et al. (2005)
• JHKs (iso ell, kron), 2×104 gals, XSC, (|b|>10o)



Luminosity functions
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Comparison with previous work
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Luminosity functions
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Comparison with previous work
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Luminosity density
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The Science

• Galaxy clusters (Kochanek et al. 2003)
– Ks (iso circ)<12.25, 9×104 gals, XSC, |b|>5o

– matched filter algorithm (use z when
available)

– found 363 clusters
– study halo multiplicity function, cluster

number function



Galaxy clusters
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Galaxy clusters
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Galaxy clusters
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The Science

• Large-scale structure & cosmological
parameters
– Ofer Lahav, Pirin Erdogdu, Anais Rassat

(see talks this afternoon)

• and much more!
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