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2MASS Documentation

http://www.ipac.caltech.edu/2mass/releases/docs.html

The 2MASS All-Sky Data Release and Extended Mission

Ancillary Products
http://www.ipac.caltech.edu/2mass/releases/allsky/doc/explsup.html




2MASS project overview

.Fadbk24& (Mt. Hopkins, Arizona, and Cerro Tololo, Chile)®
1.3mExRE
TR A Z(256x256 array x 3-bands; 3/\ RERKAHX S )
SER J(1.24um), H(1.66um), Ks(2.16 um)
-North : 1997/6 - 2000/12 : 691 nights (£ X 7=& %)
-South : 1998/3 - 2001/2 : 750 nights
.-rawdata : 24.5TB
.covering 99.998%
-All-Sky Data Release
-Point Source : 470,992,970
-Extended Source : 1,647,599
-Image Atlas : 4,121,439

Notes :

Sky Coverage
Image Atlas : 99.998%
PSC : 99.65% (J), 99.51%(H), 99.56%(Ks)
XSC : ~98%
RBDBWHEEICEDZVWEEZTRT ULIER,
.  Physical Gap : E=#EDpointing error (0.71 deg”2)

.  Effective Gap in the catalog : tile ®imh5S 10" (PSC), 15" (XSC)LU LB 7=
‘/—X(D%*TE\DTL\%N

tileDRFZ DEZRDD20"UTLEAYATICIEDSTBENWEDHED %,
(1.26deg”2 for PSC, 1.65 for XSC)

. BHZWE : 106 deg"2 at J, 156 deg”"2 at H, 178 deg”2 at K

.  Effective loss of faint source coverage due to confusion in the Galactic
plane




Executive Summary of 2MASS All-Sky Release Data Products

1.Point Source Catalog (PSC) : 470,992,970
Positions, magnitudes, astrometric and photometric uncertainties,
flags indicating the quality of the source characterizations,
associations with Tycho 2 or USNOA-2.0 optical catalog sources,
known solar system objects are presented for each source.

2.Extended Source Catalog (XSC) : 1,647,599 (97%h galaxy)
Positions, magnitudes measured in a wide variety of ways, photometric
uncertainties, associations with several external catalogs, a number of flags
and scores indicating the quality of the measurements, the likelihood of
"extendedness" are presented for each source.

3.lmage Products
a)Atlas Images

1,373,813 x 3 (=4,121,439)M D Atlas Image & WS FITSEHIR
8.5'x 6°DSurvey Tile&E WS> =Zw kH59,7318 %,
Tilel$23 D Atlas ImagelcREIET B,
ZDS5E22KF512x1024(1"/pix). 1#1E512x698(1"/pix)
( camera-pixel(&2"/pix, atlasid1"/pix )
MBEAYEFT U TL—YavDF—9 by FICH HER e o

= 8.5 arcmin —--I

Quicklook Image& WS D Hweb TR N TW 5, |

http://irsa.ipac.caltech.edu/applications/2MASS/QL/ ||
1/20ICEMEL TeT— %o RIEICIEmDR L, |
b)Extended Source Postage Stamp Images |
XSCDY —ZADEADYIDH U, ~273 frames
21"x21"mM5301"'x301"E THY A AHEN B, A&
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Data Acquisition

-Scanning Strategy

TRAEAMICST7 /W TRAF v, Reset-Read(R1:51ms)-Read(R2:1.351s)M 1.3 sec
DHWERIEZIHN T & TREZEE,

AREBFD1 /678 L TRDIGEF,
.1.3secx6=7.8secHh’1 | TOMRBEDRERH,
-sub-pixel dithering CZRE 2 MEREZ & 1T B,
2.0”/pixel(Camera)->1.0"/pixel (Atlas)

: z O) J: 5 ": b T 6°X8'5, GDTlle;é_: -lj-_/\\\,r Single Raw Data Frame IPAC Image Product
20" / pixel 1.0” / pixel
One 1.3second exposure Co-add of six 1.3 second exposures

TileDWICEKZ &, BOEEDA—/IK—F v
E>THDTileZxES,

-E2XRIF59,650DTilesiCREIEN D, (EBEOT—FIN—XIC1F59,731DTile->Gap%z
ig(v)%)t:&)o

.Photometric Calibration Strategy

-UKIRT or Las Campanas (Persson et al. 1998) DiZ# 2% & Calibration Tile
(8.5 x 1° )z 1K1 DEVH

-—HBRICIZ2-3DEHEDTileZ 2B A TER(TAT/INZ/INTRTileZ E L7 W)
AU TileZz 2% < & U TEBI LR L

2-3DTile—HrzBL T, BABRSETEHAZINDS

NS ERAICHIED KIBNEIERDOERICEDLNS

. & Calibration Tile(x600-3500[E]|CE> TEHIS ., 2RIZEEHYOTHDMES T,
(Nikolaev et al. 2000)

INSDELD2RIZREEZRAWTEORDREN R EIND




Achieved performance

Dynamic Range >20 magnitudes (-4 through 16 mag at K)

100% of coverage better than 15.9, 15.0, 14.3 mag
50% of coverage better than 16.4, 15.5, 14.8 mag
Most sensitive coverage at 16.8, 16.0, 15.3 mag

100 photometric sensitivity
at J, H, K in unconfused regions

Photometric Precision H[jhk]_cmsig < 0.03 mag for bright ([jhk]_m < 13.0 mag) stars

< 2% maximum photometric bias

Photometric Uniformi . .
: ! ity for any point on the celestial sphere

<100 mas absolute relative to the

Ast tric A
strometric Accuracy Hipparcos reference frame for [jhk]_m < 13.5 mag

Completeness > 99% for ph_qual="A" sources (i.e. >10c)

Reliability ‘ > 99.95% for ph_qual="A" sources ‘

Note :

Dynamic range
- AT LA D5 LT, double-samplingZ L TW%, ResetD#IC51msT
Read1(R1). 1.351sTRead2(R2)zH > 7ILLTWS, BEDKRADET—FIEZ
DR2-R1D1.3seciE R TH B, 2MASSTIFRTIHT—F & ULTHL T, BHEZWEDH|
KZ1T75, [1.3secDF{BE. (JHKs)=(9.59.0,85) 5WTHFDRHZ, 1 #DJc
HT1FIv I LY IDIEW,
- ZENTHEYFBREDIBA. PSFOWIngDERS % > TDanalytic model TR Z1T
S, (0.1-02%0DKBE) m=HBZIWE(EOria (J=-2.99,H=-4.01,Ks=-4.38)

Astrometric Accuracy
Tycho 2 h4% 07 %&8 U7, (ICRS)
9 <Ks< 14 OFEHET70-80 masDiEE, H > EBHBZWET120 mas,
Distortionf#ilED T —7IL%Z/ER (USNO-A)e FTNICL > TEDDRRWVWEETH
INT A=Y VANHBI>Tco (F: Atlas imagelT (ZBER L TLRL, )




Point Source Catalog : Column description
AT ATICEKREL DT TRONBEDECHE

-Positional information

-Photometric information

-Source quality information

-Optical source association information
-Cross-index information

see
http://www.ipac.caltech.edu/2mass/releases/allsky/doc/sec2_2a.html

nw<o2HhDColumnicOWTo o

jim, (h.m, k_m) : E#k. b U < [EFEHRD TERE(the 95% confidence upper limit derived
from a 4" radius aperture measurement), KM ED K S ITRE S nfchiFERDrd_flg
ICECH

Jj_cmsig : photometric uncertainty; PSFAIY® & & profile-fitting error. aperturefl
KD E=6(or 65) frame®DRMS, =,

j_msigcom : total photometric uncertainty

j_msigcom = sqrt(j_cmsig? + j_zperrz + fferr2 + [rlnormrmsz2])

j_zperr = Nightly photometric zero point uncertainty = 0.011 mag
fferr = Flat-fielding residual error = 0.005 mags
rilnormrms = R1 normalization uncertainty = 0.012 mags (if rd_flg=1)

j_snr : signal-to-noise ratio




rd_flg : Read flag. one character per band [JHKS]
default magnitude(j_m, h_m, k_ m) TIIXTRHENXNZEDOMNRIEINTEH NS
rd_flgicid EDAEZFE > D EEEH S NS
i. Non-Saturated “Read2-Read1” (J>9, H>8.5, Ks>8 mag)
e Profile-fit photometry : rd_flg= “2”
e Aperture photometry : rd_flg= “4”
ii. Non-Saturated “Read1” (4.5<J<9, 4<H<8.5, 3.5<Ks<8 mag)
e Aperture photometry : rd_flg= “1"
iii. Saturated “Read1” (J<4.5, H<4, Ks<3.5 mag)
e 1-d Radial Profile Fitting : rd_flg= “3”
iv. Upper Limits
e Non-Detections : rd_flg= “0”
ZFDINY RTEFZEM > TWRWES, upper limiti&noize levelD2fZ
¢ [nconsistently Deblended Sources : rd_flg= “6”
EphEDBINEBIN>IEZEY —X
v. Detections with Failed Measurements (rd_flg= “9”)
e technicallylciF@H S neh. useful measurementld TERH o
fco 7L—LDIHDIES &M, detectorh’noizylicEofc&EE &M

cc_flg : Contamination and confusion flag.

\cc_flg Value (1 per band)| Nature of Contamination or Confusion | NQ)

| 0 HSource is unaffected by artifacts, or source not detected in that bandH3750592S
| p HPersistence (Latent) Image from Bright Star H 24387
‘ c HConfusion with nearby brighter source H 906795(
‘ d HNearbv Diffraction Spike H 1332¢
‘ 3 HHorizontaI "Stripe" due to Bright Star H 26674(
| b |Confusion in Bandmerging | 148

2O ERKETBHE. LOKRTED LICHZDDIMETRES NS,




% : Diffraction spike

7 : Persistence image (dtflIC% %)
V4 BB WEDwing

> . stripe (256" north & south)
7 > : Filter and Dichroic glint

= eRAUTIL

AIR%sourceldBEd WE & DMERR. BBZ I h S ¥
Y (%)

ATYIDOTEHEDOFE WD DTN ARA Y OTICIFEHEH S &L
U7 BREEBDODNSD, BEIWEEDUEPRHDS SN
5. artifactTh DE2bDITIEcc_flaghtolFrshns

n_det : Frame detection statics.

3sigmall_EDdetection®H > fc & DD EBIEATRE(Y R 7 BV ©ILED
Mo)ET7 L —LDEMEEESN TS,

"665634"f2 £ J/\V R IF6HEEBTHEE TOHfE Ddetection. H/\Y RZ6#TH]
A THM Tdetection, K/ R34 THIBET3EDdetectionH¥ds > 7co

Atlas image T H S e 2 TDnon-saturated sourcelc (Faperturesflyh
T, AIYiLindividual framesT{Thh 3

signal-to-noise rarioh>8-9M Y —X [F& T Dindividual frames THITE AJREZ: &
9T, B U, AR T L—LA & D HdetectionhV/\ & WIHEICIFAIE Dintegrity
(e ZH > THDI &,




CatalogZzfE> TH S

Gatorz{E>
http://irsa.ipac.caltech.edu/applications/Gator/

Curla¥ > RTVizierh s &%

Surl = "\"http://vizier.nao.ac.jp/viz-bin/asu-acl?-source=2MASS&-c.ra=${ra}&-c.dec=${dec}&-c.om=
$box&-out.max=99999\"";

curl -# -o 2mass.out -O $url

Gatorh'5 &E->TEfAYOT DA

\RowsRetreived = 2267
\QueryTime = 00:01:15.67455
\ORIGIN = 'IPAC Infrared Science Archive (IRSA), Caltech/JPL'

\DATETIME= '2007-09-06 21:35:24'

\DataTag = 'ADS/IRSA.Gator#2007/0906/213524_17486"

\DATABASE= '2MASS All-Sky Point Source Catalog (PSC) (fp_psc)’
\EQUINOX = 'J2000°'

\SKYAREA = 'within 5 arcmin of ra=270.00000 dec=-20.00000 Egq J2000

\SQL = 'WHERE (no constraints)

\SQL = 'SELECT (23 column names follow in next row.)'

\ j_h -> Reference: Input column(s): j_m, h.m, k m, rd flg

\ h_k -> Reference: Input column(s): j_m, h_m, k m, rd flg

\ j_k -> Reference: Input column(s): j_m, h_m, k m, rd flg

| ra| dec| designation]| j_m|j_cmsig|j_msigcom| j_snr| h_m|h_cmsig|h_msigcom| h_snr| k_m/k
| double| double| char |double| double| double| double|double| double] double| double|double]|
| deg| deg| | mag]| mag | mag | | mag| mag | mag | | mag|
| null | null | null| null| null | null | null| null| null| null | null| null|
269.912676 -20.004765 17593904-2000171 13.654 0.065 0.066 49.1 12.363 0.055 0.056 54.2 11.714
269.988151 -19.967873 17595715-1958043 15.196 0.075 0.076 11.9 14.042 0.075 0.075 10.1 13.737
269.999556 -20.013144 17595989-2000473 11.756 0.038 0.040 281.9 10.863 0.042 0.043 187.8 10.566
269.937479 -20.020494 17594499-2001137 12.348 0.036 0.038 163.4 11.446 0.041 0.042 126.0 11.176
269.961805 -19.949009 17595083-1956564 13.883 0.028 0.030 39.7 13.466 0.042 0.043 17.1 13.274
269.946176 -19.978830 17594708-1958437 13.880 0.091 0.092 39.9 12.682 0.075 0.075 35.2 12.243
269.926421 -19.993885 17594234-1959379 14.471 0.065 0.066 23.1 13.426 0.053 0.053 20.4 13.127
269.986014 -20.018206 17595664-2001055 13.693 0.029 0.032 47.3 12.654 0.024 0.025 36.1 12.307
TML£Q QARQLTY 20 na5aAQ7 172QATIA_INANTIANIT 1A 12T n na7 n naa M£ 5 131 1&Nn N NAR n naA7 27 &£ 17 Q&S
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“Search for reference AO dwarf stars ... “ Gerbaldi, M. et al. 1999, A&AS, 137, 273

DAO dwarfsZ2MASS Point Source Catalogh*51#&%&E &, 2L T, £ 5DJ-H, H-Ks colorZcolor-color-
diagramic 70y b &K, Fie. FHEDEZE RO Ko

ZDEZE, 2MASSOflagic K> TED K SICEB B D, T, FXDAO dwarfd W< DhviEdouble systemT
HolcDvariableTH 2D ZNS5ZXKAIT2EESHRBIMN?

Appendix

Quiality Assurance
http://www.ipac.caltech.edu/2mass/releases/allsky/doc/sec4_10.html

ELEEZ
http://optik2.mtk.nao.ac jp/~yas/2mass/2mass-QA.pdf




