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m 2k X 4k x 8 CCD (4 MIT + 4 SITe): ~140MB / 7 L —LA
(1x1 binning, SLOW mode = 8 &t U )

= filter: BVRI, ugi(rz), Hx-on/off: IR7E9(+2)
» 2deg x 2degE WO LREFICHREEDL 5T (F & A Edistortion’d U
< 1 pixel @ HEF iR
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» [{FEA > /\—: Michael Richmond (Rochester Institute of Techonology).
KB, R 88, RP EFEK - KXY 5Y—). HP #HE (EiZX
XAa)
» LNREFETATNAXT

- TIESERBEFTERILRE 71 X T Suprime-Cam

- 2k x 4k x 10 CCDs
- T— YY) 7 N SDFREDHYH %

- 1272 U deep surveyRICTRBIESNTWS  FllkSgslisEs
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Suprime-Cam reduction

o BERT77AILALTIE - B{RHEE
« Bias5|Z-overscan®tJyYHY

« Flat{EY

° [&x*ﬁl_

c WHAAMIE - K[EMIE
« PSFihhHht+

« SkyDZELFIE

« Matching({8& & H R EI4EY)
« Mosaicing(fi#&HH) 10T & 7T
« —HBDORTZEBRDITH !

flux calibration, WCS (astrometry)l& Z D#&: FENY =21 7L T(?)

O/ NEILE A



KWFC reduction

s RET—5 DY X MEK

= bias{ED

= bias/overscan5| . overscant/] D EXD
n 7Y NT0—)LRIED

» 7oy 70—

» background:flZE

» PSFH A RIZE

= sky subtraction
= astrometry (WCSAT)

s flux calibration (FEftTHR. EBREFR) &

= stacking w/ SWarp S & 8HT



KWFC reduction

dowhatpl@/\1 51~

» ST —5 DU X MERL < $do_copy_files = 0;

m bias{ED « —> $do_make_list = 0;

| —> $do_generate_master_bias = 0;
= bias/overscan3|E. overscant/] D HD $do_generate_master_flat = 0;

s 75V NTJ4—=)L R1ED& 5> $do_reduce_object_exposures = 0;

. TS5y hT o _}V $do_measure_background = O;
$do_measure_psf = 0;
= background:AlIE / $do_astrom_calib = 1;
s PSFH - HITE $do_sky_subtraction = O;

. $do_measure_zeromaglimmag = O;
= sky subtraction / $do_stack_swarp = 0;

= astrometry (WCSAT)
= flux calibration (Z#Et O &S, &

= stacking w/ SWarp S & 8HT

) 7L A LT
mode, binningZ & (CH#HT
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» EFHEES: C, perl(, bash)
» EFY 7 ~: westools, match (MWRAE), xvista (MWRAE),
OPM (T2:K1E),

http://www.ioa.s.u-tokyo.ac.jp/ ~nmatsuna/Japanese/
software/OPM.html
SExtractor, SWarp
http://www.astromatic.net/software/sextractor
http://www.astromatic.net/software/swarp
» EFH T —4%: USNO-BL.0, SDSS, Guide Star Catalog(F )



http://www.ioa.s.u-tokyo.ac.jp/~nmatsuna/Japanese/software/OPM.html
http://www.ioa.s.u-tokyo.ac.jp/~nmatsuna/Japanese/software/OPM.html
http://www.ioa.s.u-tokyo.ac.jp/~nmatsuna/Japanese/software/OPM.html
http://www.ioa.s.u-tokyo.ac.jp/~nmatsuna/Japanese/software/OPM.html
http://www.astromatic.net/software/sextractor
http://www.astromatic.net/software/sextractor

KWFC fits header

clean

* SLOW
‘s

'Kiso/loA/U. Tokyo
'Kiso Observatory
'Kiso Schaiot
“KNFC '

' KnFC - RAN-0BJECT'
'Ver201204065°
'KnFCO012302°

'KnFC00123020°

'0BJECT

'KSFJI090542024
180.000

‘Inaging *
OFF '

‘1.6

'09:06.5
'+020:23 '
‘FKS

remf 888

£38888s

'403:11.2'
'+03:06.9'
'+03:09.9'

bE8&LE
PR =R
88550000

N N N SN SN SN S NS S S S S SN S S S S SS S S S S S S S S S S S S SsSS S S S S S S S SSsSSS S SSSSSSSsSSYSSNS S

‘P2
‘Mori .
"UTC .
'2012-085-18"
'11:18:09'
*11:16:38'
‘11:19:41°
‘20:18:09°
'20:16:38'
'20:19:41'

0012302 0.fits

of bits per pixel
of axes in frame

# of bits per pixel

Presence of FITS Extension

Reset by div2
Realerits-value*BSCALE+BZERD

Unit of original pixel valwes

Flag of FITS data error (8:No error)
8inning factor of X axis (pixel).
8inning factor of Y axis (pixel).
Readout speed of C(Ds

Correlated double sampling process

# of sultl sampling

KWFC readout mode

Institute which created the FITS
Observatory

Naze of telescope

Name of instrument

Format type

(YYYYMMDO] Version of Format type
Sequential 1D of the exposure

ID of the detector used for this image
Image nuaber (EXP-ID + DET-ID)

Data type (OBJECT,SKYFLAT,DOMEFLAT,BIAS,DARK)
Identification of object cbserved

[s] Exposure time

Filter name

Observation mode

Status of the dome flat lamp (ON|OFF)

NO filter nase for the dome flat lamp
Right ascension of telescope pointing
Declination of telescope pointing

The equatorial ccordinate systes

Equinox

[deg] Typical Zenith Distance during exposure
{deg] Zenith Distance at exposure start
[deg] Zenith Distance at exposure end
Typical SEC(Zenith Distance)

SEC(Zenith Distance) at exposure start
SEC(Zenith Distance) at exposure end
Hour angle (HH:MM.M)

Hour angle at exposure start (HH:MM.M)
Mour angle at exposure end (MM:MM. M)
[deg] Azimuth of the telescope

[deg] Azimuth at exposure start

{deg] Azimuth at exposure end

[deg] Position angle of the dome slit
[deg] Dome position angle at exp start
[deg] Dome position angle at exp end
[deg] Altitude of the telescope

{deg] Altitude at exposure start

[deg] Altitude at exposure end

Proposal ID (CAL for Calibration data)
Observers name

Time system used in the header,
Observation start date (YYYY.-MM.DD)
Medial UTC of the exposure (HH:MM:SS)
UTC at the start exposure time (HH:MM:SS)
UTC at the end of the exposure (HH:MM:SS)
Medial JST of the exposure (HH:MM:SS)
JST at the start exposure time (HH:MM:SS)
JST at the end of the exposure (HH:MM:SS)

HISTORY
HISTORY
SUBBIAS =
HISTORY
DIVFLAT =
HISTORY
HISTORY
HISTORY
HISTORY
BCAVETOP=
BCAMSTOP-
BGAVEETM=
BGRMSSTM=

HISTORY number of stars and measured PSF (top)
HISTORY nusber of stars and measured PSF (bim)
size In top amplifier in pixel
/ size 1n bottom amplifier in pixel
/ rms in top amplifier in pixel
/ rms in bottom amplifier in pixel
/ size In top amplifier in arcsec
/ size 1in bottom amplifier in arcsec
/ ms in top amplifier in arcsec
.10 / rms in bottom amplifier in arcsec
‘RA---TAN' / Pixel coordinate system
/
/
/
/
/
/
/

PSF-TOP =
PSF-ETM =
PSFR-TOP=
PSFR-BTM=
PSE2-TOP=
PSF2-8TM=
PSFIR-TP=
PSFIR 8T
CTYPE]l -
CTYPEZ =
CRPIX] =
CRPIN2 =
11 =
D12 =
21 =
22 =
CRVALL =

WCSSCS =
HISTORY
HISTORY
HISTORY
HISTORY
HISTORY
HISTORY

HISTORY
HISTORY
HISTORY
HISTORY

J51 &t the end of the exposure (HHIMMISS)
Medial LST of the exposure (MH:MM.M)

LST at the start of the exposure (HH:MM.M)
LST at the end of the exposure (HH:MM.M)
[d) Mod. Julian Day at the mid exposure
[d) Mod. Julian Day at the exposure start
[¢) Mod. Julian Day at the exposure end
Monochrosatic F-Ratio of the casera

[mm] Focal length of the telescope

[sm) Encoder value of the focus unit
Name of the detector/CCD

[electron/ADU] AD conversion factor
[electron] Readout noise

Start Y position of effective data reglion

4100
2048
287.85
42.0
283.15
50.0
167.97
279.45
64.6
357
1.1
£86.6

/
/
/
/
/
/
/
/
/
/
/
/
/
/ Start X position of effective data region
/
/
/
/
/
/
/
/
/
/
/
/
/

X range of effective data region

Y range of effective data region

[K] Temperature at the dome floor

Relative humicdity at the come floor (percent)
[K]) Temperature in the telescope

Relative humidity in the telescope (percent)
|K] Detector temperature

[K) Temperature measured outside the dome
Relative humigity outside the dome (percent)
[deg] Wind direction

[n/5] Wind speed

[hPa] Alr pressure

251.05 / [K) Infrared sky tesperature

'KWFC Pipeline Software'

/ WCS origin

0.600000 / Unit used in both CRVALI and CDELTI

0.000000 / Unit used in both CRVAL2

<4l Gec

UG AU UVE . ¥ ¥ ¥ 0N

and COELT2

waltude of

trimmed overscan Mon Jul 9 94:43:34 2012

effective region [26:2073,46:4145]

sub bias master bias 0 1x1 SLOW.Tits Mom Jul 9 04:43:35 2012
‘'master blas O Ix1 SLOW.Tits® / subtracted blas fits

div flat master comeflat g © Ix1 SLOW.fits Mon Jul 9 13:43:36 2012
‘master domeflat g © Ix1 SLOM.f1ts' / divided flat fits

measured backgrou’td mean (top)
measured background res (top)
measured background mean (btm)
soasured background res (btm)

$44.0 Mon Jul 9 04:44:05 2012
13.1 Mon Jul 9 04:44:05 2012
530.0 Mon Jul 9 04:44:05 2012
12.8 Mom Jul

9 64:445:05 2012

5$44.0 / background count average in top amplifier
13.1 / background count res in top amplifier

530.0 / background count average in Dottom asplifier
12.8 / background count rms in bottom amplifier

5.60 /
5.55

RARAXRAAZ

‘DEC--TAN'
2097.825

6.904833¢-07
7.311000e-07
2.627081e-04

92 5.60
83 5.55

Pixel coordinate system
Reference pixel in X [pixel]
Reference pixel in Y [pixel]
WwCS matrix [1,1)

weS matrix [1,2)

wCS matrix [2,1)

WCS matrix [2,2)

135.860965 / Physical value of the reference pixel X
19.616727 / Physical value of the reference pixel Y
214 / # of matched stars in the OPM anmalysis
0.184 / Residual X of matched coordinates
0.181 / Residual Y of matched coordinates
1 / WS succeeded (1) or failed (0)

combining 2 1mages

Sky subtracted by skysb3b (SOFRED), mesh 256x256 sky

subtracted sky ave (top) 546.924
subtracted sky res (top) 12.225
subtracted sky ave (btm) 532.548
subtracted sky res (btm) 11.711

21.75 / zercpoint magnitude (for 1 [count/sec])
188 / number of objects for ZEROMAG calculation
19.71 / S/N=5 magnitude
2 / nusber of objects for SNSMAG calculation
zeropoint magnitude 21.75 (for 1 [count/sec])

zeropoint magnitude 188 objects used
S/N5 magnitude 19.71
S/N=5 magnitude 2 objects used
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FIETTA
- SBATCTEIB D astrometry
- Johnson-Cousins 7 1 JLY —, w187 1 JLY —FT —% Dflux calibration
- LD 2 Te RIRICKS 9 S sky subtraction
- SWarpDEZEDHER
- NZa7 ) EH
" “3-477 / frame (8MFiH L U, 1x1 binning) @ orihime

m astrometry: 0.2 arcsec rms

o UTILY A LT
- T=YHER. I<IKINA T T A VT, stacking AN Z21TS
--> mysql CHERZEE. php TT T VTR




flat-fielding (u/\> R) Slle | Slle

» FWERMAID T 4 LY —TOIRF 3 JiEEK@chip 1 -

MIT

sky flat dome flat



flat-fielding (g/\> R) Slle | ST

SiTe | SiTe_

m FOR-

e | SlTe
<MD T 1 )LY —TDOHRF 3 Jt&REk@chip 1

sky flat dome flat




" CCD 1iduw/\Y R TOREIIMEDCCDDI/102E,
- astrometry®H XD TEIRLN,

U\ RIESITeD ADMITDL-2ZFRRED K U,

o FFICu,g(, BV RIFR—LTZY NEETZY NI —=UDEAR

Wo RIRT—H%HFESTRAIAT Y M EIEDBN U,

- u: ~0.01-0.1 [ADU/sec/pixel]
- g 71 [ADU/sec/pixel]
- Ic: 710 [ADU/sec/pixel]




Fringe
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Fringe Pattern Strength (KWFC00088150.fits, 120 sec, I-band)
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calibration data

» bias, flat-field, dark (&)

s PROP-ID="CAL' CEE#E I < lcE1—
IPC(encke)D & C MCE E 2

= A

95




) 7L A LT

» T EEAEUE. T IR &R FAPC(encke) D
- seeing ~/kwfc_data[1/2]/[yyyymmdd]/clean
- transmission DFICHDET
- background

- a. v
L XX J -

KWFC Quick Look Analysis

Quick Look Results on 2012/05/20




@ {1 157.82.216.118/ql//ql.php?date=20120520

B&{REA—T vy I BERAPANWAA .. @FVizieRService JHSAO/NASAADS Custo... [ IKWFCobserver's home

KWFC Quick Look Analysis

2012/01 2012/02 2012/03 2012/04 2012/05 2012/06 2012/07

I 2012 /05

[SM[T[W[T[F[S
F - [2af2(3]af5
|67 (89 101012
3141516171819
[20[21[22[23 [24[25 26
27[28[29(30(31

Quick Look Results on 2012/05/20

vs JST [hours)
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seeingfit s

g, Ic: 4 arcsec5g

u: 4-5 arcsec? (fist/)\)

000000

_ | (es0)

0.5

Ic

PSF size (FWHM) [arcsec]

10

0.5

000000

10
PSF size (FWHM) [arcsec]
000000
1 1 )
| (69) /L’/ _
1 P — | M I‘?_L.P.Ln—.n
2 - 6 10

PSF size (FWHM) [arcsec]
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n 2KCCOMB D KRERZERE R: CCDI --> CCD8M,
2 (ZEEBEDT—YEEITINA T o4 VIFIFT.
n BEEEEFICYZa7ILEEDICARE UL,

» UZILY A LB AT L(GRBISRED-
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