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|. Introduction
e 2ZMASS Overview

o EFENY—RALDFESEDEE K, (The Two Micron Sky SurveyZid)

e 1.3m + 3x256x256 array, J(1.24), H(1.66), Ks(2.16)
North : 1997/6 — 2000/12 : Level1 Science Requirement 691 nights
South : 1998/3 — 2001 /2 : 750 nights
rawdata : 24.5TB
covering 99.998%

e All-Sky Data Release
Point Source : 470,992,970
Extended Source : 1,647,599
Image Atlas : 4,121,439

e The 2MASS Sky

e J=16.0, H=15.0, Ks=14.5 (10-sigma)
PRAFRDIE—HR DAL,
SR TDRINRAID AT —(BREREZA)




e Executive Summary of 2ZMASS All-Sky Release
Data Products

a. 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.

b. Extended Source Catalog (XSC)
1,647,599 (97%7h3galaxy)
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.



c. Image Products

I. Atlas Images
1,373,813 x 3 (=4,121,439) D Atlas Image& L \OFITSE{&
8.5' x 6°MDSurvey TileEL\Dwk#359,731H 53,
Tile(Z23#DAtlas ImagelZn ElEh 3,
ZDOBE2281E512x1024(1"/pix). 1#F512x698(1"/pix)

( camera—pixellF2"/pix, atlas(1"/pix )
MESAXFYITV—2a>DT =B\ F(ZELE,

Quicklook Image&l \VODHwebTHEIFASN TS,
http://irsa.ipac.caltech.edu/applications/2MASS/QL/
1/201C[EM8L /=7 —% ., AIRICIEm DR,

ii. Extended Source Postage Stamp Images
XSCDYV—ADREDDIVUHIL,
21"%x21"HmM5301"'%x301"ETH A XD ENR S,
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e Cautionary Notes

e Sky Coverage
Image Atlas : 99.998%
PSC :99.65% (J), 99.51%(H), 99.56%(Ks)
XSC : ~98%
BUEWRIEEICEHBINWEEZTRILER,

e Physical Gap : Ei=#EDpointing error (0.71 deg 2).

e Effective Gap in the catalog : tile @imMNS 10" (PSC), 15"(XSC)
LI EBEN/=)—ADIHEH-TINB,
tileDART7DEFZYMN20"LL T 72EH&ZA0 [CIID5ENWHDBEL S,
(1.26deg 2 for PSC, 1.65 for XSC)

e BAAL\E : 106 deg 2inJ, 156 deg 2inH, 178 deg 2 in K

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



Il. User’ s Guide to the 2MASS All-Sky
Data Release

2. Point Source Catalog

a. Point Source Catalog Column Descriptions

b. How to Use the 2MASS PSC - A PSC Practical User’s Guide
c. PSC Source Selection Criteria

d. General Properties of the PSC

e. Photometric Properties

f. Astrometric Properties

g. Solar System Objects



il

c. PSC Source Selection Criteria:

The All-Sky Release PSC contains accurate astrometry and photometry for 470,992,970 near-infrared sources extracted from scans of 59,731
Tiles covering 99.998% of the sky.

Sources in the PSC were drawn from a Working Database of all detections in these Tiles, using the selection criteria described in Section V.3
and summarized in Table 1. The point source Working Database contains approximately a factor of two more detections than are in the PSC;
a significant fraction of these are detections of noise and image artifacts. The source detection thresholds in 2MASS pipeline data
processing are set intentionally low to insure completeness. The demanding reliability requirements for the 2MASS PSC were achieved by
applying the selection criteria listed below.

Users are recommended to review the Cautionary Notes for the PSC in Section 1.6.b for known features of and problems in the catalog.

Table 1 - Point Source Selection Criteria for the All Sky Release

Category ] Criteria Purpose
Signal-to- Source must be detected in at least one band with a SNR>7
Noise Ratio OR ) )
(SNR) and Source must be detected in three bands with a SNR>5 To filter out low SNR noise
Band detections
an B The SNR thresholds can be satisfied by either the SNR derived from the photometric
detection measurement uncertainty or the scan SNR ([jhk] _snr).
In at least one detected band, the source position must not be masked out because of noisy
pixels or other transient events on more than two out of the six (and sometimes seven)
frames sampling its position,
AND
Hot pixel, cosmic ray, meteor
Frame- . N
detection  ISNR>20 sources must be detected at SNR>3 on at least 40% of individual the unmasked trail and low reliability source
frames rejection
OR
The source must have non-saturated detections in all three bands AND it must have been




lHl. 2MASS Facilities and Operations

573 e —
® HEE 'J—"_

o FEPtYH
[Readl (R1) 51-ms, Read2(R2) 1.3s, doubly—correlated difference
frame Read?2 — Readl (R2-R1)]
R16ZL TWTERSLY—ZXDAIEICEDLNS,

e image quality
the best image

for Mt.Hopkins : 2.7"-2.8" FWHM
for the CTIO : 2.5"-2.7" FWHM

0.2 - or

-0.2 -

e zero—point Offsets
ZEITHXDrOSfEERDS,
EFEIDBEZEL THEE

Zero Point (Mag)

L\

0.2 -

zero—pointMZ{t(BHX)
SHICZILTWAEZAITAATODES L

0.2 -

]

REEDHIY—=> 5 DT e

JD — 2450000



e Scanning Strategy
FAEAREIC57 /B TRFv>,
REFD1/6MEILS,
1.3secx6=7.8secH’1 = TOTE 5 b5
sub-pixel dithering CZE D fEREZHIT S

single Raw Data Frame [PAC Image Product

20" { pixel 1.0" / pixel
One 1.3 second exposure Co—add of six 1.3 second exposures




e Photometric Calibration Strategy

1B =EZEEE (Persson or UKIRT)ZS o tileZ 70|95

#HE D RICE#E £tile(1°) Z{n] [B] &7 B (airmass# 1E)

2/ REEAEE H~045 DIER (Nikolaev et al. 2000)



V. 2MASS Data Processing

e Processing Pipeline Overview

2MASS Production Processing System (2MAPPS) ZFRAl\TimageD{ERX.
point and extended source data®D{ERLH T THN S,

e basic scan processing

e R1(51 ms) 8LWR2-R1(1.3 s) 7L —ADdarks|E. flatE|V, sky#filE
e point sourcetR . fIERD. BBV — DA

e image combine —> Atlas image

o Atlas imageSpoint sourcei® i

o point sourceMLIEEBASEDAIE ., BBANWETHESNIZAIRIGZHDDRE
o INVRDY—ZADEE. fI&ElETycho2 (2.5million) [CL>TRE,

o HIRELTHBESNTWDDF VY, M2/ —R DA LR




e post scan processing
o S calibration;R7E L 5C
o calibrationZpoint source&extended source&Atlas imagelli&E
« T—HYDHEZTHER
« source list, image, scan informationZdatabaselZ A 71,

o pipelineMEY)IL. bandZz& o, HIFEMIE. fEREIN/=point source
Eextended sourceDlist, o DlistDiEMAE R Hdata base &7V
catalogt7i 5,




BODRE ED/=HICTo/=lE
2nd Incremental MDD =E S DEL ik

Instrumental Calibration

Atlas Images

Point Source Characterization
Extended Source Characterization
Astrometry

Artifact Identification

Photometric Calibration

Minor Planet Identification

Quality Assurance



e Instrumental Calibration

o TN FNWMDarray T2k ITsaturation mapfEH. LIFIZE TDpixellZ
—#%kIZconstant saturation thresholdZ 5 %2 TL\/=,

(saturation|ZIZER K TE?)

o 2 TDF—4#%{E->T. RERMCannonical Dark&EFlat—field(FNZh

D H (:Eeal_zﬁ{ t)’&{’ﬁ E‘be:o (Flat—field images incorporate corrections for
observed in point source photometry. —> {A]?)



e Atlas Images

o MEDIDIRH Lblanking
e backgroundD{E=AK R,

e background® /A XMBLUARL DPoisson noiselZZr>T. detection
thresholdsMEBALHRTE TEDLDITIEo7=, (Result is that Atlas
Image backgrounds may not match smoothly in—scan. —>{f]?)

e Single pixel coverage allowed into Atlas Images to minimize
“holes”. —> {a]?



e Point Source Characterization

e noiseDEE A R, (source detection thresholds|ZB8E )& B D
background & ICBUR T3 72<E o7,

o RITEIE-oI=ED#H., 1.kITDradial profile fittingZ{E>T=E /(& BA
A D,

e PSFOtYrDER, variance map(array t TO?)OH R, £€TD
arrayEE TORFECDNT, #REL T, EDM_EHuncertainty
estimation vs. brightness and chi—squared statistical distribution|Z

Roeni/:,

o R2-R1THDHIFT,. Seeingll{&kfFzL /=, aperture photometry TD
curve—-of—-growth&normalization®Dlook-up tableZz{EH., TS5—7
INELTEDT=, scanBIZKOT=HDELEXRT,




e Astrometry
o JUSEZBEDTycho2h&MO4 #{EH

o NEELFDEEDHIEDT—TIVEER., ChICE>T. EDOEM VI
WA TOINT A= ADHN>7=,




e Photometric Calibration

o TH—RXAME2RIBEAEEAZNR, internal consistencylZix KDEH
NEEn/=, ZXEbHIBRSN =,

o BRIZ{LTHARIMURDET ILZERLV/=(varies by month), £T®D
H—~RAF—4%A|\Tglobal solutionZ L TEFIMHHE XL/,

o LUEXDT14vhEi&EBDZEro—point offsetlZiEH, Piece—wise fit
Z#JINRIC, linear fitZHEKS/ N RIZ{ED /=, CNHDfitting TTIEAESE
Moverall residualZmEHIELL 7=,



e Instrumental Frame Calibration

e Frame Readouts

2B DA HLUDR2-R1Z2E[Cpipelinefli, R2THFSE(IRT1THIZE,

e Darks/Electronics Bias Characterization

o BBDdarklZBE -4 BICHIE>TRE

o THMDdarklFIRAEWHSRICEAIBIDHDICDWWTEHEIN/="grand
canonicals”’ MERENSD, ELTZEDEAIBI TR TOT—ZITERAINS,

o IRDFVLNEDLDIDIL., EMZENLOIZLEE,

e NorthTl416—-period. SouthTTlZ4—-period?Dcanonical darkz{EF,
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canonical dark®list
NORTHERN HEMISPHERE DARKS

Dates Bnd Notes
a 970000 970830 --- summer shutdown
b 970901 971114 JHK work during rain at telescope for several days
c 971115971224 J holiday shutdown
d 971225 980411 JH zener diodes added (read1 changes)
e 980412 980719 JHK summer shutdown
f 980720 980924 JHK Leach test at start of night
g 980925 981014 H camera pumped down (only 3 days of darks; no break)
h 981015 981022 H Leach replaces GATIR electronics
i 981023 981118 J K Leach eprom change (actually before obs on 18th??)
j981119 990427 JH Leach software upgrade
k 990428 990612 JH slight warmup of camera
| 990613 990720 J K summer shutdown
m 990721 991202 JHK H banding problems show in darks?
n 991203 000322 H camera pumped down
0 000323 000724 K summer shutdown
p 000725 020101 JHK end of ops



e Flatfield/Responsivity Characterization

o flat(Itwilight skyZ#g>T1ESD, median/P 127D LDIZiRI&1E

N

o BHDflatiZ5 A N EHDIFo7=F(canonical flat)LLEXR B, ELTED
canonical flatE KWV —E &=L TV V=6, £ H DflatZz i 2 TFh/=7%canonical
flatZz{E %, —HL D >7=6(ZEDFELN). TDOHDIIIMZ /LN,

ELVDHZEE2nd IncrementalDEZT®RHO TV,

o FEEDIDIZERE L= D flatDlibraryDfRIFDER. (M4 B EVDY9A( A
RAT—=)V TEELEDTHH>ERKEB TD R DflatZ/ER.,

many of the seen across timescales of weeks to months are seasonal in nature
and more likely reflect changing illumination patterns within the observatories rather than actual
drift in electronics responsivities. Therefore more uniform canonical flats averaged over longer
periods have been adopted give more consistent (ilumination—derived
variations in flats across the detector that do not correlate to actual responsivities can
contribute to photometric biases as a function of horizontal position within the image).

e ZOL T grand canonical” flatZZ& ¥ D Xl flatdDmedianPSERK

e NorthTlE8—period. SouthTlZ4—-period® “grand canonical” flat



NORTHERN HEMISPHERE FLATS

Dates Bands

a 970000 970802 J1 H1 K1
b 970903 970922 J2 " "

c 970927 971026 J3 " K2
d 971027 980918 J4 H2 K3
e 980919 981020 " H3 K4
f 981021 990720 J5 H4 K5
g 990721 000901 J6 H5 K6
h 000902 050000 " H6 "

SOUTHERN HEMISPHERE FLATS

Dates Bands

a 970000990117 J1 H1 K1
b 990118 990226 J2 H2 K2
c 990227 990624 J3 H3 K3
d 990625 050000 J4 H4 K4



e Frame Calibration Procedure

1. R1-R27L—ALZE{ERL

2. ¥—05|&E

3. 75vhElY

4. skyg|E

o FERITIE3E TR LOI=TV—AZLVELKEDHA2MEERL T, skyZ/ERK

93, (sigma-trimmed average)

o mi&HY7icalibrated frameD/\w& 559 RUAN)VITTTLAD AAA LA
JLEREIL,

o _N CTcombined B7iUsource detectiond A7V D % (HITOK,



2MASS
Instrumental Frame Calibration (K_ Band)

“Read 1” Frame

Dark-Subtracted Normalized
“R2-R1” Frame Flat Frame
Flattened
“R2-R1” Frame_ |

il kg R - ST £
b SR 3. TRt B A R



e Atlas Image Generation

8.53'x17.07' (512x1024, 17 /pix)DAtlas imageP6tDcalibrated framesmMH{ERK
declination Tk & (354"&E 755,
FITSAw#[C|Zastrometric solution&photometric zero point BEEN S,

SR HIIENAMERFREZ BRIFEDO/=RIC. fluxRE
=N Sinterpolation kernel (1£1h)Z B\ TR ESDHHEEINS,
PBIRIC/ A XDKE \pixel, RELHEDENEF. FHIFIZ

T RAIENTHSinterpolationEh 3, p
B /5 5frameDbackgroundl”H DL DICsky level BEREEEINS,

HEE B DEWER, 72720, skyD2RICEFHTHE(EPROH,
BHBE)DESIVMARLY,

maskD7=®HIZ. 1MbZDpixellZBz5Z I MEES. OB A S,
imageDifn T, 2L T OV —AUNMED TS S . FDpixel
(X0 A B,




e a bias reset decay artifact (Fx4MBL\DHEZADreset anomaly)

“a background bias which decayed across the lines in each detector quadrant
and varied from frame to frame”

North A DHASDIEHTHER SN TS

ZDbiaslE B frameDFline TD“the lower quartiles (P
sortLT25%MDECA) "z, ZEERIICLER TR E

guadrantZE/=(\TDoffsetd&slopelTframefll TOXRENER/NMIIEAIDICETE

—

L T—FEINSNADD

MBSV OZENTNWSDTRTHS —

| [
hﬂn‘ L J| Mi"nf ‘

“.M \Wi :’ "'{‘Jd

M
h‘ M;’ w\tr_« N"-” 1

| 'i;".w-.li,ﬁ.,#-r.

—lO

Padl

—20
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e bias slope problem

http://spider.ipac.caltech.edu/staff/gene/analysis/hslope.html
“a decaying offset as a function of line, discontinuous at quadrant boundaries”

ZhlZcoadded imagesTbhackground noise levelA—4 —DAKEZZDFE#HEL T
AN, galaxyPEDOR N REL(EFEEEZL{ILSHES

decayl3linear Tl 7x<BHB L Zexponential
FET DguadrantTdecaylZRILU TlE 750N
BIDE TZDINR MBI & FETFE

exponential model Z{E->/=fittingZ A\ THIEL TI\3D, 2O EIZFERS
BB\ EPOH/EDEEZ(TTI\SEE




e Image Estimation Using Kernel Smoothing

sub—pixel CDOAMBE S HEFERFED/=HIC. interpolation/S HHE
pixelfE D fluxDHEB D 7=8|ZGaussian KernelZ B \/=SmoothingZ{£>
smoothing lengthlZ h=0.35 pixel &#RER _FiR&DT-

Smoothed kernsl

025
0.2 . Y
e P e A
.15 T e e = S
e -I":-"f'l [T T,
0.1 e TR N
__‘..:""- 7 ,f Il .|F-'I'-II-.I d .,' J -....‘-.._"-. AN e :'\'%'::\.., e
0.05 = '

Y o ipixel units) 0.3 1.5



e Point Source Detection and Photometry

e overview

J=9, H=8.5, Ks=8XUHIF\RiR(I1.3sFER THFo T IC6HMER LTIV —AT

RHEEND, CNBDHREICDWTEDETHE. AIJE(PSF fittingdmulti-aperture)
MWIEENS, curve-of-growthfilEHITIHO NS, default—-magnitudelEPSF;E|FE

DR

45<J<9,4<H<85,35<Ks <8 D&EL1.3HH TIEHF 555, 51-msT
(FHFSEN, 51-mstET DT —ATHKRE. ELEFTE. aperture B,

J<4.5, H<4, Ks<3.50 FRII51-msTHYF 5, CNoD S RIE51-ms7LV—AT
RHEEELDFTEL., BFoTWVEWWingD BB Z&{#E> T, 1XJtradial profile
fitting™T:AIJE

S/NO+HRRKENYF->TWVEWNEDaperturel| e —FBIELWVEIRE,
curve—of—growthf#i IE L 7=apertureBlI JEIZXL T, PSFRIFEDE D normalizeEh 5




e Frame Source Detection and Aperture Photometry

dark—flat—skyfLI:FADR1BLUR2-R1 7L — A TE#I Ddetectiontaperture phot
B B9:Atlas imageZ{EA 7= DAE RTE (ZZTODposition&E B EIX YOS (22 ED

N7\, Atlas image THAIETADT). R2-R1THF>TLESEDAIYEAR1 T(ZTh
(ZAh&ZOT I {EDND)

point sourcelX /YA EE DE—2(local maxima)z B DIF 5 & THR i,
FIE(T a maximum-likelyhood estimatorz AL\ TRHOSNS
Zih(34" radius (2—camera pixel)Maperture photometry TROHHNS

£ TDpixel DEBERMN S L{LEND, EZH5mediandnoiseNKES,
ZDnoiselF0.1587&£0.8413 percentile points®D1/2MFF TROHN B,

local background?)»n4-sigmazitkdlocal maximalZ DWWTLL T OETE N LENS,
FDlocal maximaZH.r&L/=3x3pixelfEisk ThDcentroidBEtE NS

Z®Mlocal centroidlZinitial source position&EL T{EH NS,

%L Tmaximum likelihood position estimation techmichZ B\ TXYEZ IR E
/* SR OFMIL/NR */




o (#iZ)
aperture photometryld _ELFE TROLNT=IGRIC DIV TITHO NS,

skyDIEIZF1E=24"-30"DE THEEIND, CZT. YFo/=. YRIZEZNE= BEEIC
INETZ{BEDpixellXESNEN S,
sigma—trimmed medianSskyDEEEN B,

i. Bright Source (R1) Aperture Photometry
S5TIMsDRIZ(EDETIAFTIVIL OIS,
1.3secDifFE. (J,H,Ks)=(9.5,9.0,8.5)<6WTHFUILEH S, R1 TDaperture
photometryD{EMN AL BN S,



ii. Faint Source Detection

FOVEREIFEAED HE) IS Atlas image THR SN 5,

Atlas imageld zero—sum 4" FWHM Gaussian™13-pixel sub—arraylZ47/=>7TCconvolve
FDfiltered imagelZthresholdZ 5% E L TsourceZRIE.

corrected centroid/NHAIE HroughlZEt &,

ZO®RE A ERIIEARICIZDAOPHOTIDOFINDZ AR EREIL, (Stetson 1991)
ZDdetection listZ{#FE>T. scan FADseeingDestimate. photometryZ{15,

detection thresholdld3 x (noise level), noise levellZimageDbE XTI S AD50%E
32.22%Mquantiles(Z I E)DZETHHF T 5,

ZMDnoise—estimatorldconfusion noiselZ 81/ TER;AIE /& & Tthreshold S ENT 5

iii. Very Bright Source Detection and Photometry

Read 1 THYF B RIIwingDER THIFET S,

2MASS Catalog TemHBEAE(LOria (J=-2.99,H=-4.01,Ks=-4.38)

analytic modelZ NS = foe "0 + e T et 0T 4 (1) )4
SeeinglC KA IENEE (several x 0.1 mag<sivin<)

0.1-0.2F<6 DB EZZEML TLVS6L

HIRIDECAT
http://spider.ipac.caltech.edu/staff/cxu/2mass/bstar/grand_psf/grand_psf.html




e Profile—Fit Photometry
Atlas image/MSDphotometryE il i HE & (I profile—fitting TITh NS

detection(3Atlas image TiTHNB DS, point source fitlX"performed directly on the
flat—fielded pixel values in a stack of 6 frames" (recombineEt/=image T{THND D
TIXZNDH7?)

PSFOFEframefEl DB XTI iEoffset(Atlas imageZ A& Z (2B DIFHRZETTIZITD.

S E VAL S AR



e Point Spread Function and Seeing Estimation

PSF library&\ oM HbandZ EseeingZ EICHE XN TS,

2MASS pipelineD TPSFZE{EDDIFTTIZZLL N,
EVVOSDHENTILKDIENECAPREZNECATHHIIIIPSFZIESDIIELLY
ENICPSFERIZCPUS A AHRDIMDTPSF libraryZ{E (DM M 7/EUIRL

14 F Dseeing sizeMPSF librarylZemipiricallZfES NS (FEH Dseeing size S ZFDsizeD
single calibration scans/»5)

BAS\A MS50EDEZEEN. centroidzl>THEZSHHET
PSFEESTL—LABKIVEDERDEEILTDESY,

*scanf MDseeing parameterDZ LB /NENVHD
* B Dx-Ey-Dcentral momentsSEL(10%LLA)
* B4k DL Db DPSFEconsistent Tdhd &

profile fitting photometry®dD&ZMDE I ZPSFDEU A,

seeingl3 BRI ZE18seclCHHEH I H17arcminD P TRH S,
EEOBRIZEDZEICELS, ENVRITNIE LEEDIBLHWETRELAEVIES,
HLseeingh L RIfRELVHESEL T SI55. several XIZEDRAXIS—DHUES.
AL DimageDPSFEprofile fittinglZ{EHONBPSFES>TLEDIMNS,




e Aperture Photometry, Curve of Growth Correction and Photometric Normalization

I. Aperture Photometry

Atlas image T8 & /=non-saturated sourcelZ D\ \Taperturellf %93

1. Profile—fit photometrylZ#axHBIFEDRAT—IEEZ 5

2. object®detectabilityD#fist D 7=8.

3. profile fittingMYXER L 7R \EEDback-upD /=&
Profile—fitting& Rl#%(Z. BlJE(Sindividual framesTiTHOoN 5
apreture radius(E3"M514"E£T1" ATy T THEEradiusTITD,
skyl314"-20"D IR TETEEINS, skyl3X T Fof=. Y RIZN = BRSNS ME,
DpixelZEfgELUTEHE, sigma-trimmed medianZ{E->TEtEEIN 3,
6EIDAIFEIIEAELTHESE, V—ADIGEFRADLA"LUIRNICR RIENTZEO IV 157
L —AIXFEE SR ENS,
ndet7>w 2 (3sigmalll _EMDdetectionSddo>7=bDDEEBER[E(F RZEVIVZE
IIEIoI=)IE T —ADEMEEEINTINS,
"665634"7=LJ/\RII6 2R TR 8E T6{E Ddetection, H/\RIZ6# TRIBETHIX T
detection, K/\ R34 Ta] gET3{E DdetectionSdHo7=,




il. Curve—-of Growth Correction

2MASS®Daperture |yt TIZEVHZ T 4" EEZNFEDOND, (~2 camera pixel)
LDOULZDOFEETIZ2%-15%(seeingl2LB)DfluxhBHNTLED,

ZDEKEHIE T B=8HIZcurve—of-growth correctionZ1715. FDHIEEZDED
apertureFfhEL T j m stdap/REICEREHEND

curve-of-growthf#i IE4 3 AL T, 4"-aperture® B ¢ #HE R A -aperture® ;B3¢ &
ZHmICT B,

B [CKE/Taperture ¥ RAEFESIES/NPELLDDTIDLOIEIEET S,

?MASSTlZseeing vs. curve—-of-growth#i IE{EDtableZ B33

tableld ¥ F>TWENWEADNEZEHZL, NBAEseeingSH THEE aperture $1ET
HAE T BHZETempiricallCER

FMEDWRITDFEREZROT(RR—CRTR), TOHEBETOEFERELA"FETODSE
RDEDmMedianZERkDBUNRDFEH(FESLTWNADIEAD, . )

L INR, seeing TTDinternalZiconsistencylEmedianEmeanT0.01ZLL T (?)




A mag

971101n j 091, FEF=00240

0.2

B & ghtandard aperture .
» aperture of convergendce

i H aperture of divergence .
¢ aperture of non—convergencs

—0.1

1 2 5] 4 3 5 f

aperture radius {pix) evans S—higy—1998 1523



iii. Photometric Normalization

1.3s seci&E7T. S/NDEL, ;JRATWEN, BFoTWVRWE Dcurve-of-growth# 1l
1% Maperturefl EEHN2MASSDE Dphotometric scaleZbestlZ5 Z.,

profile—fitting &#k&E51-msTDapertureZFEfk A normalizecns
e Profile—fit Photometry

normalizationlZS/ND S \E Dprofile—fittingZ#k Ecurve—of—growth# 1E 73 &
aperture;ll EEDEMSKRHLENS,

971101n j 091, 3td. ap. mag vs. PSF mag

band. seeing®E[Z&E Dmedian/s e,

3-sigma clippingeh TkH5NS

15

TilelC&o>TIE, ENVIETELY
Z9E UL TEFETEHEDMLESN
A AW

ZFMDigE(Itable (indexed by the
seeing) =S 9 5,

StdApM
10

PSFMag



V.

e Bright Star Aperture Photometry

51-msfE 7 TDBEEB\E Daperturefll Jt{Eldseeing look—up tableZ{E->T
normalize 9 A(51-ms&1.3sec CRIBFICS/NR<SBIE TEBREDEUT AV 74E0N)

Curve—-of—-Growth and Photometric Normalization Errors

RARBVIR2MASS T — S B M ik oofcdhb s, EDHD

LITVMGEEREZ U MEFR TDprofile—fitdnomalization
[ZXFL T EtableMEHON T EMFIBBL /=,
systematiclZB 5= ZoverestimatedU 7=,

<0.01Tmag (good seeing)

M150.02-0.03mag(worst seeing)

ZDbiasldcolorD v > T D—ER E/EOTIVD/NKX
A RIFER AR LIE<DIEXCEDFEE,DH-KsDmap
K TO.05%(FEDH-KsDo v THdH 5
THPSF-normalization®error/ZlF TlXZ DfE(LEHEA
TELN,
F/E2MASSF—AIXZDREEHZS»AEEFHL TV
Tb. E5H. profile—fitDPSFOZEALLEB RN HYZED
aperture photometry Tl ZMDcolor bias(d H7&L N,

Gaolactic lotitude

18hgpm 55M 5om

Galactic longitude

4

0,35

3

Q.25

02

Q.15

R



e [ he Default Magnitude

EEEETIORAR/=RIERETHEDRAXDNITHON=
default magnitude(j_m, h_m, k m) TIZTRHERANIHD N EIINTEEEEIND
rd_flgICIZEDFEZE{FE>/=MMELE 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
TD/INRTIEZHo>TUVWINSS, upper limitldnoize level D243
e Inconsistently Deblended Sources : rd flg= “6"
BB ENEho/=2E—X
v. Detections with Failed Measurements (rd_flg= “9")

e technicallylZIFt& /=55, useful measurement(X TELMo7=, 7L —A
DEsDIFSOED., detectorHSnoizylZlio>f=LEE D

29



e Band Merging and Bandfills

FT(IRNRTHHZNDDITTENSDTYTF I ZLIENENTZEN
JZITTICIHART  JKsRT . HZJTICHIAR Y . HKsR 7, KsZJTICKSIR Y . KSHAR Y

AX- . AY-

TyFoolE - 52 ZthresholdEUTHED, X7 Dseparation&

SO0 S

B DIHEEEDZEE

thresholdlZZE(ZLY. 95,000 deg —2F Tl336.0. FZhHhHE£4IZEY. 350,000 deg —2T
10.01C7%5

i. Confusion in Band Merging
HBNERDIDDERIC2DLU LD S BN YF LIRS, X 2DINSOWRTFEER
RYF MR EbH D, (BHTIEIEEZFVERTSLLY)

ii. Bandfills

fthd1 or 2/\RTIRHENENSE. Atlas image L DEZH T BI5FF T4 aperture
size CDflux&noiseDBIE N /EEN S, Skyldinner=14", outer=20"

fluxhste BN MBS . noise level M24Z(2-sigma) HSupper limitlZ7i 3,
positive fluxDB RSN =5E . FDflux +2-sigmabSupper limitlZ755,
FhnoD{E(Tdefault magnitudelZidEH=h b




e Optical Source Associations

2MASSDAIE RO DreferencelITycho 2% {EFED,
camera®distortionDE=F—(Z(F (2D Z(V)USNO-A2.0%&{ED

2MASS PSC source®5” LIAIZdSoptical sourcelda="T (Tycho) or “U"(USNOA)
DflaghDE, TNEHDE#K(b_m_opt and vr_m_opt), B (dist opt)EH LA
(phi_opt) MU RRENS,

sfiZfE I BDIE. Zhidpositional associations THhHT. identifications TIE 7R\,
2MASS&optical source®best paringz B DT AL TV,

Tycho2&DEEET., proper motionD G HAIGEEICIIALIEDFHIEEZITOTLNS

USNO—AZOC‘_’_@JIISE')JZ(;DFODGF mOtlon*ﬁlzébT(’ \fd:(' \° Missing USNOA Matches (ph_qual = 'AAA' and

ji_m<15.0)

Tycho2MB&EVDE (T Johnson system|IZZE Az 5 a
V=Vt-0.090%(Bt-Vt), B-V=0.850%(Bt-Vt) /
USNO-A2.0DFRIZZDFEE

-y

o
—k

o
o
—

Poleii<(|dec| > 86 ) TDOPtical association(3d TIZ
TEBTEN, IREOEVDIDICH B8,

Fraction of 2MASS sources without
USNOA matches

0.001

70 75 a0 85 90

Declination (degrees)

The fraction of 2MASS sources with nopt_mchs=0 shown for the north
pole region. The selection of ph_qual = "AAA’ and j_m < 15.0 was made to enhance
the unmatched region.



e Extended Source Identification and Photometry

A fig



e Position Reconstruction

Hl=A




e Artifact Identification

BHAWEICE>T. AL sourceBESN D,

B : Diffraction spike

7% : Persistence image (At{AIIZ5£3)
It BBBEDwing

27> :stripe (256" north&south)
757> : Filter and Dichroic glint

= U7
&\ EAAUTI

AIB97ssourcel3BEBWELDAIER R, BABINS
HIEZENS

flagDZ"TWorking Source Database\
AITHIORIEEE DSV DIIREZIN/ZAZOSICIE
EATSYAYA

UTZIWIEREEBDONSD, BRBNELEDHMEREHS
b, artifact THYUFTHHDIC[Icc_flag
(confusion and contamination flag) )’\PSCOH TD
(THN




cc_flaglZband&ICOEDUM DR,

2 DL EDflagh D<IGRICIETDORTIY EICHSHDNELEINS,

cc_flg Value (1 per band) Nature of Contamination or Confusion N(J) N(H) N(Ksg)
0 Source is unaffected by artifacts, or source not detected in that band|375059297|389911797/410775947
p Persistence (Latent) Image from Bright Star 2438794 3919008| 1550140
c Confusion with nearby brighter source 90679500 73584699 54196294
d Nearby Diffraction Spike 133283 563982 707105
S Horizontal "Stripe" due to Bright Star 2667409 | 2995595 3740717
b Confusion in Bandmerging 14687 17889 22767




i. Diffraction Spikes [cc flg= “d”]

BB5 V2 (MmthrdDKYBAB V) D T AERICH SSpikelZ& DA
ZFDSpikelZE/EZH>THBAHAZLUHEFL\EHD(Mmpar + AmD)[Z[FZDflagHh D<K
| =10*10 AMa* (mO” - mpar) |
__C m0’ =6.0-[log10(src_dens/5883.0) / d |

SpikeDEX

SpikeDIE : w=wo0 + (e * 7) zIZBABNELDIEE

mparlZBBBNEDER

)

Table 2: Diffraction Spike Parameters

Northern Facility

H

MhrD

Wo

MihrD

d

d

Wo

N spike

9.75

6.5

91.0

0.127

0.3172

2.0

0.0167

9.25

6.0

76.0

0.132

0.2175

2.0

0.0

W spike

9.00

6.5

65.4

0.121

0.3517

2.5

0.0278

8.50

6.0

55.0

0.125

0.4641

2.5

0.0

S spike

9.00

6.5

79.4

0.111

0.3012

2.0

0.0167

8.50

6.0

61.6

0.129

0.4723

2.0

0.0

E spike

9.75

6.5

86.4

0.114

0.2940

2.0

0.0250

9.75

6.0

65.4

0.126

0.3166

2.0

0.0

Southern Facility

H

MqrD

Amp

I

a

d

Wo

e

MqrD

AmD

I

a

d

Wo

N spike

9.00

6.5

92.2

0.112

0.3620

2.0

0.0200

9.25

5.5

57.0

0.124

0.6244

2.0

0.0

| nag



ii. Persistence [cc_flg= “p’’]
NICMOS3 array TI3BHBL\E N A B EF<read out
DEEITHHES J<11.5, H<10.0, Ks< 9.5
HT<<AMNEELHSEHARGTDENReadl THhHYF
5155 ) THIH,
SIRIUSTIZHAZWVD TR AR




iii. Filter and Dichroic Glints (h#RA4 22 ABZRLY)
GlintlZfilter&dichroic mirrorSBAAW\EZ2 R EIL TTE5
point-likeZ&image
BHSW\E2LDMUER R, FRENREOTIS,
EIRIZEICR Z 5.

BTSN SALE (xgl = xpar+gl , ygl = ypar+hgl )5 rel arcsec LA
[ZHY. FihDSmpar + AmG +- Omgl D K{AEZglintEd 3,

K ONLY

GLINT
3-BAND GLINT

_ ~%— J-ONLY GLINT

Table 4: Glint Parameters
Northern Facility Southern Facility
J H Ks J H Ks

Param || glint #1 || glint #2|| glint #1 || glint #1 || glint #2| glint #1 || glint #2 || glint #3 || glint #4 || glint #1 || glint #2 || glint #1 || glint £2
f 1.5 3.0 1.5 1.5/| -4.0|| -25 1.0/| -6.5|| -10.0/| -25 1.0/ -25 1.0

h -14.0|| -28.5|| -14.0|| -14.0/| 16.5|| 11.0|| -13.5|| 22.0/| 335|| 11.5| -13.5/| 11.0|| -135

rG 2.0 3.0 2.0 2.5 2.5 3.0 1.5 3.5 5.0 3.0 1.5 3.0 2.0

AmG 6.7 9.0 7.9 7.8 7.2 6.5 9.0 9.0/| 12.0 8.0 8.2 7.3 7.5
OmG 0.9 2.0 1.6 1.8 1.3 1.0 2.0 2.5 3.0 2.0 2.0 2.4 1.5




iv. Stripes [cc_flg="s"]

BHANE2EFD ET256"MEZAICETDIES” Dk
FBELSHEHD T, J<6.7,H< 6.2, Ks < 5.7 magDE=(ZT3B,

Bright Star Confusion Artifacts

ISR B,

HFBEDcoreD DI (L faulse detectionPIRNS,
FhoMIRNBEFEZartifact confusion radius&d 3.

FOHEERAICHBIEES. R2-R1Trd flg=2, R1Trd fle=1D 754 D,

riac = roac * 107 b * ( Mioac - Mpar ) |

Table 5: Artifact Confusion Parameters

Morthern Facility

Southern Facility

J H Ks J H Ks

Msaf 8.0l 7.7 7. 80/ 76| 7.
F0AC 12.90(|10.20|| 850|/15.06|| 9.46 | 7.74

b 0.202(/0.203||0.171|{0.207 || 0.201 || 0.194
rd_flg="1" mgac/| 2.5|| 25|| 25| 25| 25| 25
rd_flg="2" mgac/| 6.0/ 6.0/| 6.0/ 6.0/ 6.0/ 6.0




vi. Photometric Confusion [cc_flg= “c”]
YFSEDRVICHAITIVIZEIIFMIBEICRHEERITS,
5%LL EDFER B EERITIZV—RITIZTTS I cc_flg=chHD<
photometric confusion radiusBSLL FOEDIZEHEEINS

rec = rorc * 10/ [C * (Mfs - Mpar) ]

T mis [IYFo1=EDFEIZDEDEFR,

Table 6: Photometric Confusion Parameters

J H Ke

Fopc 4.678 4.380 3.980

c 0.1165 0.1148 0.1243
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BACKGROUNDS
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e Photometric Calibration

2MASS Atlas imagesDFITSAY# [CILBFEDEOS, magzp., MECEH SN TS,
CHDETIEEDO>TEDEASZRO =MLk TN TS,

instrumental magnitude&calibrated magnitudeZE#a(3..
Mcal = Minst + ¢1 — c2(X-1.0)

c1 : photometric zeropoint offset (mag)

c2 : extinction coefficient (mag/airmass)

X :airmass

HHEAANRBITEDREL

a. Instrumental Magnitudes
Minst = Mo,inst —2.5*log10(counts) + Knorm
Mo,inst : BHKZEDzerox \OD—'i’ﬂ &5

Knorm : the curve—-of-growth r;pe 1 - Instrumental zero Point Magnitude for Point Source

DtHEIEE Photometry
North South
Band Read 1 Read 2 Read 1 Read 2
J (|17.44 20.93 17.39 20.88
H ([17.18/16.85||20.67/20.34||16.93 20.42
Kg ||16.54 20.03 16.40 19.89




b. Photometric Zeropoint Evaluation

photometric zero point offset coefficient c1{Z AR D FEBE % K B
c1(J,HK)IIEREBICFHIESN. TDEDEDEFEDREEET S
FhEFNDcalibration frameT. EDEEDzero point offsetMEtEIN D,
DFY, EEZEDHHOT (B (Mcat) ERUN#H IE LU 7=Minst’=Minst—c2(X—-1.0)
ZDoffset|Z(FIBAEE Dcurve-of-growth#li IE FADEM AN
HEKsDe1EBFREID 1R B8EL Tleast-square fitcn 5,
JIZFEFE(CZEDH DD T, calibration®\IClinear interpolationd 3,

Bl ZI(E. 1999/11/110D4, tEERBFRE . HEEHMcat—Minst’

BE1111n AP ZERD POINTS J-CHAMNEL: FHOTOMETRIC |CAL STHAT=2|

;- ¥ ¥
N am b -1
04
=1
- T R R — e e S = R
g =
B -
= 1.04 A% ] 2 14 1.46 30 4 oa 105 e ] i ]
2408 i1 ] 2400 oo 0004 i aal} Qa4 ¥ o =} ]| gl i1 1)
(1] 122 2] 0&0 il i e =] 118 13 144 i6¥
00245 3 dck Q0194 00178 Lilli gk .02 alarch ul=h- 0.0180 QoisE el el 088
-+
[ T R e e R e I L B e e
|

1 2 3 4 & B ¥ a ) 10 11 12 14



BE1111n AF ZERQ POINTS H-CHANNEL: PHOTOMETHIC [CAL STRAT=2]

-q'-
:. 1 1 | ] 1 1 1 1 | | 1 1
JINEAR :
b — —_
3 ci(H,T) = 0.0267 — 0.0021 * T(hr)
| I B ot
¥ o
E B 104 148 1.8 1.2 i.18 146 130 -1 1.08 155 .08 i.08
I 2408 i 2400 ool oo+ ii -4 =) 24y o1a1 =k} =} ii .0
i 154 =] 0&0 Da4 e o2 = -} 118 13 144 LB
0.0288 Goidi2 =K g 0.0208 4.02a2 0.0285 2l o] OOkl 0.0258 [=Fa T LRy 0258
*' 1 1 1 1 1 1 | ] 1 1 | ] 1 1 | ]
=
| 1 Fid a 4 a8 3 ¥ a ] 10 11 12 14
uich
S01111n AP ZERD POINTE K-CHANMMEL: PHOTOMETRIC [CAL STRAT=2]
.dl- 1 1 L] 1 1 L] 1 1 L] 1 1 L]
=]
JINEAR )
i
c1(Ks,T) = 0.0699 - 0.0003 * T(hr)
o
g S
Ks ..
E 5 1.0 148 1.08 1.21 1.18 146 1.08 105 .05 1.08
I 2400 i 2400 oo oo+ i1 - oia1 = b} =} ooay
(i [0 [=<-] 0&0 i1 [i:] 118 1 144 LB
.01 g2y [=Kard] b.020% Q017 Doy 00178 == ] e BEIE4
+‘ 1 'l 1 1 1 'l 'l 1 1 'l
o
| 1 2 3 4 5 8 ¥ 10 i1 12 14
uich




c. Extinction Coefficients

airmass#ii IE Dc2ldlook—up tableZ AU\, £];8IFf& B Tindex& TL\B,

2MASSD2RIZEE SO ZHERRT HEECA BOFERINGE IERE D K

Honi=,

£ REBEEEICDIVTE00-3500DAEZRNT, BEERDASEEERDT,

XRlZairmassflE7&L T

N

=

Iletu;netrlr_—IC}H::-:EL;-: versus _Airmass — Cgﬂ{'t'ul Tulplul ;9‘39 .

EOhIOTELNEBEDEEKDI=,
B|llairmassXt_E L DEDfitZ{ERk. tEE M airmasstiIE{RE1E715,

___.r"'-.
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Mean Altmospheric Extinclticon Ceefficients — Mi. Hopkine
[ I I I | I I I I | | I I | | I I | |
0.14 }

: by !
0,1;— ) }}i - }}E }}}E} }}E}} }EI} }}

0.08 — }} }
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B | I I I I | | I I | |
0.06

0.04 F

¢, (H)

0.02 b

0.1?]
E“@.oaz— } }

0.06 [

(K,)
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0.04 — !




d. Calibration Uncertainties

combined photometric uncertainties[&PSCTIZ. j msigcom ...
ZBDOHEKsDlinear fitMRMSiE (I calibrationDFED HZ THY.
¥£157T0.005-0.006magTH S, 7=FIZ(a few nights)0.01 mag%itBZ 5
=720, nldsurveyDIFEERL TV, JAAVRIZDWTIZZ DR ZE
F& LY ghA(AN

HOBLOEELIVRY A TR B,

P Scalibration fieldZ “a test particle” &9 3,

TN L7t Dcalibration field»ophotometric solutionZz3kK &5

“a test particle” DfieldDEREZKDH B,

—NlIworst-case errorlZ73 5, R Dcalibration fieldD&ER:AF2E K<
BFfEl S BBV TULNA D T,

¥EER, EAEDRMSIZI,H,Ks T0.011, 0.007, 0.007 mag



e Known Asteroid, Comet, Planet, and Satellite

Associations

4
NSDKZERREICIEmp flg=11D<,
NEHERZFIHLTEE

INRE (ZHEDRE D LS 5colorSUL Y

3890 3-band
asteroid detections
V<17

APOS < 1"




e Quality Assurance (QA)

RIRINET—IDRIIDEK “Level 1 specifications” (XEZSB)ZH=LTL\3H)
SurveyR(FEDTilelIFHAITEDTilelZEHERA 15>, DL
A2 D500 OT—~ DqualityD &4l

QAIZIF3RTYTH S

o BIRTYTIL “24-hr QA" ; IPACICT —4 T —7 DEWWTHo2485E LLNICITHh NS,
quick check%ib’@%ﬁt@ﬁ‘“@?:/ﬁ&ﬂﬂbb\lx_ﬁt\T SOWER(BEADIZD)

o FE2RXTv7IL “Nightly Science QA” ; preliminary pipelineZ@L /=7 —4& D5t
Fxvo

o 2MASS£ T —# I % (lpipelineldtdZEN 7=, Nightly Science QAT “3"LL EMD R
7 DT —HtyNMIDUWTIL, FDfinal pipeline THLIE, “Final Science QA" 1T

QATlZLevel 1 specificationszi /=L T \Bi2E (likelihood) & 105 % S 5@ T 5.

CDREFUILL T DLIICEEENS

o BUHIRFDZDRFDEL, "L DENZEERALRFEONIZD

o T—HMDRE Lsky backgroundDZE E

o seeingd., “F4MseeingDEENEHBAERBEHNID

o NIERE




Survey Level 1 Requirements

Category Requirement Performance
Point Source
Catalog
Photometric 10-g at 15.8, 15.1, 14.3 mag at J, H, met for full unconfused sky;
sensitivity K respectively for |b|>10° exceeded for most of sky
Photometric <4% maximum bias in photometric :
, , , <2% achieved
uniformity zeropoint around the sky
Photometric <5% 1-o for bright stars unsaturated .
. , <3% achieved
precision in the 1.3 s exposure
Astrometric <0.5" 1-o relative to the reference .. ,
<0.1"" achieved
accuracy frame
Completeness =>0.99 at 10-o sensitivity limits met
0.9997 demonstrated in test areas; no
Reliability >0.9995 known source of unreliability
in excess of specification
| <2% bias at Read 1 saturation limit
Bright star (K<~4.0 mag) <4% at worst
photometry <5% 1-o repeatability at Read_1 faint ,
limit (K.~8.0 2% achieved
(Read 1. imit (Ks~8.0 mag)
rd_fig=1) <10% 1-o repeatability at Read _1 204 achieved
saturation limit (Kz~4.0 mag)
Extended
Source
Catalog
Photometric TN-~ at =150 He1d 2 K213 & man H et




L17F. Final Science QAMDE$4H

e Photometricity

calibration scan TO6EID A FEDFGMSDIESDENBIDREED
D2

calibration fieldD At FOEfitDIESDEN2EB DF v (by eye!)

BXDscand B AEZAIZ,. S/N > 200N ENHNIXERDEE
FxvP(by eye!) TOK

Averoged [ar High SNE Melehes C000DIE0a

A ClEEEEM
o)) '
©
S| s
VEE- | 1 . .
ﬂ ¥ -
'ﬂE:
7|
;Il_i- {I-Ili:ﬁll-l!t E!ﬁl-llilllﬂ!ﬁlllill-lqjﬁ ‘él-llﬁ:ﬁll-lé ﬂ!ﬁ

deeimal houra UT



FEEDE2 AL T, photometric quality factor; fct1=pfct1*pfct2*pfct3NitEXN 3,

e pfctl : calibration scan setDEFMNSLI FIC/EALEEMENGCEZ B,

5-6:pfct1=1.0, 4:pfct1=0.9, 3:pfct=0.8, 2D & =T RDpfct2=pfct3=1.0DL=DH&
pfct=0.325 2% %, FNLI7 (hon-photometric)lZ. pfct1=0.0

e pfct2 : calibration scan THOEIDAIEDITSDE,

PEM0.04FLI T DEZE : pfet2=1.0
DELD0.04F LI D &= : pfct2=2 - ((worst dispersion)/0.04 mag)

airmass > 1.5DEEEIFTARELENEZRL TTHhldphotometricZiEEITIEpcft2D g
TIFHEILARN

o pfct3 : E/RBERP THDRILEDFHRE
peak-to—peak TO.05FLLF : pfct3=1.0
0.050-0.075% : pfct3=0.7
0.075-0.100%% : pfct3=0.4
0.100% L)t : pfct3=0.0

IRICERSE D DBENEEDH D, TDEET R I Dbackgound levelZENFIELE
MEDDHDIERICT S




o fthdphotometricityDF T v4

PSFDo%PSF magnitudeDBE#EL TEHE. x 2Zmagnituded
detector_F TOAMIBE DREE#EL TEHE.

PSF & aperture SRIFtDZE ZFmagnitudeddetector F DHRIE DRIELEL
Tit&, BBANWELEBWELETEE )

R1 aperture magnitude & R2-R1 PSF—fit magnitude® &



e Sensitivity/Backgrounds (Airglow)/Meteor Blanking

photometric sensitivity parameter (PSP) EL\DD MscanZ EICETEEINS
PSPI(J. seeing;background levelPSERFENSS/N=10RFFHZEL,
S/N=10DRFF#HK(M10)Ebackground level (BG)ICIZ4EBE 35
Mio=kBG 1.5
seeing shape (SH : FWHM = 3.13*SH-0.46) & H1HBE D H S
D¥EUseeingH < Tbhackgroundns
KIFNITREE(I LB (R =VUaI7=DH)
PSP=SH*BG 0.2913S/N=10DE R
R Dindicator: 715

ZDPSPDfEZJTTICfct2&0VD
sensitivity quality parameter

Zit85 9%, EXE@AL TSR

Table 1: Conversion of PSP values into fet2
Probabilty| seors 300101 aersooony | 21 H PSP South Ks PSPt
>75% <= 10.85 <=9.0 <=9.6 <= 10.6 1.0
50-75% |l<=11.11 <=1973 <=9.8 <= 109 0.8
25-50% |l<=11.35 <=95 <= 10.3 <=11.7 0.5
0-25% <=11.85 <=97 <= 11.7 <= 11.7 0.3
0% > 11.85 > 9.7* > 11.7 > 11.7 0.1

*These Morthern H-band PSP values resulted in downgrades of only fet2=0.3, not 0.1.
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=can Repeatability Statistics
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4 1 | 6 1 | B 1 | | 10 1 | | 12 1 1 | 14
PSP (SH*BG™)
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e Cnoise(4)

OH glowD R HEZEALICL>T, RAAAITDB/ING—>
background level WS EJFE N DnoiseEEEEDnoiseEZEEEL T
_DflagZzDlT5

Cnoise(4)%&H &[Cairglow quality factor, fctb &R 5
Cnoise(4) <4.5:fct=1.0

Cnoise(4) > 4.5 : fct = 0.1

e jump counter

frame®backgroundSE D frameDbackground® 1 LU
0.5 x root—sum-squared noise 3Ll _L1E> Tl \/=5sky level s
SBUE L =EAD

airglowDZ k. E. ERRDEEELEHZD

o QADEXMETIL. B . ATRELZEDIDDIV—AICUMHZNVDDITE
HEDHEURMIN TS,
QARD AITFNSAY(ZtransientTH DO H. BURKEThvAL
SLED, ZRTHRS, ZE LGNS, BIEERVMIIS Do,




e Seeing

high qualityDs&4& L T, seeingDHAHIEE /NS, ENALL), pipeline BED)
seeingDZE L LVHELseeinglIEZEVDITSH. CENEE

e overall seeing : seeingldJ/NRFT—F&FEL)\, seeing shape quality factor, fct3
JMDseeing shape MEx K T1.3LL_E(3.617)FHH1.25L) _EA5fct3=0.1

e PSF elongation : #L.E(3 a second image moment ratio Tl %
HWETTHD, CNH0.81%& T REISEE#ERITerade(iRih)ZE1TIFS

e Tracking of seeing variations : 900" D EZLL_EIZH7=>T. seeingH1BZ TL
1L ME S . untracked seeing quality factor, fct4=0.1&£95%




e Astrometry

overlapL 7=framefs] TMDastrometric solutionDELES, 1EL\TZ T D,
Global astrometry : Tycho catalog&MLEEE:

R1ER2-R1TRUII RN
distortion®E=4— : USNO-AL D LL#x

e Scientific Diagnostics : astrophysicalZigla MDD F v

e Color-color&color-magnitude[X

e color&detector®x— y—- DALEE

e Color—color&color-magnitude[X

TOF vy, tREZEDIFTT, dwarfe

giantDlocusE Lt L DD, ZEO DD

e Miscellaneous Diagnostics
o NKEDflagDFTvo
e the final process&the preliminary process®DiE\\EF 14

w3 ARV,
TRITHbY FoIBDBEFRDF VS

WIDICUTEDEDE

U AR

=




e Final Quality Scoring
o FEXLDFvoDaualitydDiLst

e grade = 10 * min(fct1, fct2, fct3, fct4, fctb)



