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Why Photo-Z ?

We need redshifts for a variety of important
extragalactic study.

But, spectroscopic redshifts are bad because...

--time consuming
--low completeness
--bright objects only

Photo-Z is good because...
--needs less time

--higher completeness

--can go much fainter



What is ALMA

ALMA (Atacama Large Milimeter Array)
Locate: Chile

Antenna: 12m-telescope*54 Range GHz
31.3-45.0
67-90
125-163
163-211
211-275
275-373
383-500
602-720
787-950

7m-telescope*12
Wide wavelength coverage.
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Why we need Photo-Z for ALMA?

* |n theory, using a wide wavelength coverage of
ALMA, we can do blind observation.

* |n practice, it is still difficult that to do blind redshift.

* To make efficient ALMA observation, we need
redshift.



Photo-Z in Nut Shell
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Difficulty in using Photo-Z

(We need to use Photo-Z very carefully)

* GIGO (garbage in, garbage out!)

 Many Free parameters (e.g. templates, reddening laws,
redshifts, age, metalicity, normalization.)

* Degeneracy (no unique solution)

Free parameter:
templates, z ranges etc. £ 1 .
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Methods

Use public Photo-Z codes (e.g. Hyper-Z , EAZY...)
Use archival data (e.g. SDSS, UKIDSS ...)
Use the archival photo-Z, calibrate codes.

Explore the parameter space and understand
the behavior of the code.

Evaluate errors in photo-Z estimates.

Produce the accurate photo-Zs.



Major Public Photo-Z Codes

Code Reference

HyperZ Bolzonella et al. (2000)

BPZ-1 Benitez (2000); Coe et al. (2006)
EAZY Brammer et al. (2008)

GOODZ Dahlen et al. (2005, 2007)

Le Phare lIbert et al. (2006)

Zebra Feldmann et al. (2006)

ANNZ Collister & Lahav (2004)




And More...

BPZ-2 Benitez (2000); Benitez 2010 (in
prep.)

GALEV, GALaxy EVolution Kotulla et al. (2009)

LRT Assef et al. (2008, 2010)

Template Repair Adelman-McCarthy et al. (2007)

ZEBRA-2 Feldmann et al. (2006)

Nearest-Neighbour Fit Abazajian et al. (2009)

Regression Trees Carliles et al. (2010)

Neural Network -



Hyperz

 We can just choose the best template to fit data.
--template: BC (Bruzual and Charlot, 1993)
CWW (Coleman, Wu, and Weedman, 1980)

* Prior: no prior.

* Tralning: no training.



Archival data--SDSS (Sloan
Digital Sky Survey)

* Telescope: 2.5m

* Position: New Mexico, USA
e Sky coverage: 14555 sq. deg.
e DR8 release at January 201188

SDSS-III Data Relea


http://www.sdss3.org/

Request of SDSS Catalog

e Catalog: Galaxy
* Field selection
--center (Abell1758)
RA: 203.0625
Dec: 50.5102778
Field size: 40 arcmins™ 40 arcmins

---> With those limit, | got 22491 galaxies.


http://www.sdss3.org/

SDSS SQL

[ Exa m p | e frO m This page allows you to directly submit a SQL (Structured Query Language) query to the SDSS
database server. You can modify the default query as vou wish, or cut and paste a query from the
SDSS Sample Queries page.

SQL, O u r d ata Please note: To be fair to other users, gueries run from SkyServer search tools are restricted in

how long they can run and how much output they return, by timeouts and row limits. Please see
the Query Limits help page. To run a query that is not restricted by a timeout or number of rows

tt 4 S 7 returned, please use the Caslobs batch guery service. SR
setting is in [ Grareg |

SELECT

e
W h I C h I ty p e d p.objid, g ra .z . dec,modelMag v, modelMaz g modelMaz v modelMag i, modelMaz = model

MagErr_u, modelMagErr_o modelMagErr_r modelMagErr i ,modelMagErr =.p.2,
p.2Err,q.2,q.2Err

[ ]
FROM Galaxy g

I n’ S u Ch a S left outer join Photoz p on goobjid=p.objid
left outer join specobj g on g.ohjid=g_hestobjid
WHERE 2 .ra between 202 5957 and 2032 9203

m agn itu d e type’ and g.dec between 438436110 and 51.1763446
catalog files,

Check Syntax Only? @ HTML csy | Reset |

field range..... | T

For an introduction to the Structured Query Language (SQL), please see the Searching for Data
How-To tutorial. In particular, please read the Optimizing Queries section.

The inclusion of the imaging and spectro columns for SAS upload in your query (as in the default
query on this page) will ensure that when you press Submit, the appropriate button(s) are
displayed on the guery results page to allow vou to upload the necessary information to the SAS
to retrieve the FITS file data corresponding to vour CAS guery. The imaging columns needed for
upload to the SAS are run, rerun, camcol, and field. The spectroscopic columns needed are plate,
mijd, fiberid, and optionally sprerun (the latter requires a join with the PlateX table).




SDSS SQL

* This data is output from SQL search.

Your SQL command was:

SELECT p.objid,g.ra,p.dec,nodelliag u,nodeliag ¢ nodellag r nodellag i nodeliag z nodellagkrr u,nodeliagrr ¢ nodelMagErr r nodellagkrr i,nodelHagErr
FROM Galaxy ¢

left onter join Photoz p on g.objid=p.objid

left outer join specobj q on g.0bjid=q.bestobjid

VHERE g.1a between 202.5957 and 203.9293

and g.dec between 49.8436110 and 51. 1769446

bt i dr medeDag v modelMag g modellag ¢ medelag 1 modeldag 2 modelagh v modelMag g moeMaghn ¢ modeMaghn | modelagbrz 2 afn ]
[T 7060T0 Q0061898535 W9030%6L3 . AJA0eRD | DL LLD9 ILGOTELL DJLOIR OO O5WET 003 OMMDS | OFTMLS (043l 0100 0
(2365061 7063303 QG005 W90e0a6s00 ZLEAIORE | 201G ILSHD 0GB 204D 0007 OGeEL9  OCeRORd  O0BM | OX0IE (02425 O0RMT 0
[TSRAGLNGI M Q0. SoMaTs0 d0d6esl BI0) | MRS IO RGN JLONL 001 03040 JCAGE 02060 QA0S OSORTR OMESUCR) O

e http://skyserver.sdss3.org/dr8/en/



Parameter Space to Explore

Templates (Burst, Sa, Scd...)

Probability Cuts (15t redshift, 2"9 redshift)
Reddening Laws (Allen, Seaton...)

Z Ranges (z: 0-1)

SDSS Photo-Z’s Cut [(|errorZ-Z|)/Z<0.3]

Z Steps (initial z step)

Number of the Bands (ugriz, ugri, griz...)
Magnitude Types (petrosian, psf, model...)
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Input SDSS Catalog

3F
1500 — T —— :
Number|of Galaxies 2F
1000 |- N
I T b
I I -
500 _
I ] Or
0 | | |_ -1 :
0.0 0.2 0.4 0.6 0.8 1.0 16 18 20 22

Redshift (Z) g



Reference Data

Template: CWW E, Sbc, Scd, Im

Probability cut = 15t redshift >80%, 2"d redshift<50%
SDSS Photo-Z’s cut (Az/z)<0.3

Magnitude type: Model

Reddening Law= Seaton

Z steps = 0.025

Z ranges : 0-1

Filters : ugriz



Changing templates--CWW
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Changing templates-- BC V.S. CWW
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Changing Reddening Laws
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Changing Magnitude types
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Changing Number of Bands

§000 sd€adutD.3_CWWoll_redlow2_zstep0.025_avrange1.5-0_prob80.0-50.0Qgriz i
<

l

= T
Ry

o 0{:-6":’@

&

OO@G

&

08 SO

oo O
o CVLL &

& )
SRS, ©
o@}ﬂ%{E

oHFo

o o8 ¢

o

i (::l Il

# of Band : GRIZ

1.0 '
0.8 _ 1005 galaxies
- (:} {}
o 0.6 o
! o
o . &
© | Co
a o
E‘\ 0*4? g} © OVO O
I O 9P 0y
e o0
0.2 ﬁ)o & ©
o © O @
L £ ¢ ©
0.0 L7° |
0.0 0.2

0.4

sdsspz

0.6

0.8

1.0



Changing Z steps
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hyperz—pz

Changing Z ranges
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Changing Probability Cuts
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Best fit

* Probability cut = 15t redshift >80%, 2" redshift<50%
 Template: CWW E, Sbc, Scd, Im
* SDSS Photo-Z’s cut (Az/z)<100.3 I

* Magnitude type: Model s 177 o _
* /steps =0.025 )
a 0.6
|
* Zranges:0-1 5
2 04r .
 Band : ugriz - d
: : 0.2 /A’ . Reddening Law : nothing .
 Reddening Law: nothing
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Summary

Need photo-Z code has to be used cautiously.

If we change some template, the parameter is
opened more, the output might be worse.

If we change reddening law, it is better that
there are no setting reddening law.

If we change different magnitude type, the
model magnitude is still the best fit.



 |f we plus value of z steps, it will shows the steps.
* |f we change z ranges, some of worse data might be
out of SDSS range.

* |f we clean by probability, Hyper-Z generated photo-
Z agrees with SDSS photo-Z reasonably (A z=0.05).



Future Work

More quantitative analysis.

Compare to Spectroscopic redshifts.

More test other codes (EAZY, Le Phare, Bpz...)
Includes NIR-bands (UKIDSS J, H, K band)
Other telescopes (ALMA, Subaru, CFHT...)
Cluster membership analysis.

Luminosity Function.



