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KWFCT — %

B 2.2 deg x 2.2 deg
B 2k x 4k x 8 CCD (4 MIT + 4 SITe): "140MB / 7 L — A
(1x1 binning, SLOW mode = 81X&i A i L Ikf)
B filter: BVRI, ugriz, narrow-band 1#(N6590): Bi{E101X
B mode: 1x1/2x2 binning, SLOW/FAST
B (3 & A Edistortion7z L
< 1 pixel @ %7

KWFCTB LB |
BVR3f& & A




KWFC reduction procedure

B calibrationT— %
- bias{FK
- 79w F74 =) FEK
- dark5| E13AHE
B OBJECT7 —%
- bias/overscani| &, overscantl] ) HL D
-77vhF74—)F
- PSFY A XHIE, PSFY Y F 7

- sky subtraction

7 — & B ERE I
HEfidfT 34 75 4 v D3E S

- astrometry

- flux calibration (F&#lt¥ 0 mi. FRAEK)

- stacking



“clean” images

BUIIERR I HENEIT A 724 VD35

- G R RHHGR s HB ZICHEFNDNA T A

- WM HBZICHEHF) D79y 74—V K
Z i H]

(9 F {AEFUX)EIT TstackingD FHIDCCD T E DT —F B TE S
encke:/home/observer/kwfc_data[1/2]/[yyyymmdd]/clean/clean0123456_[0-7].fits

A7 -10 35 i4 10 17 4 31 k|

--> TN ZJLIseeing, BERREFED 77 T FR
--> mysql TR R ZE I, phpTT7 7 7 IR



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'

fits header

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
0.660000 / Unit used in both CRVALI and COELTI

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 b1las 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 background mean (top) 544.0 Mon Jul 9 04:44:05 2012
measured background res (top)  13.1 Mo Jul 9 04:44:05 2012
measured background mean (btm) 530.0 Mon Jul 9 04:44:05 2012
seasured background rms (btm) 12.8 Mom Jul 9 64:44:05 2012
544.0 / background count average in top amplifier
13.1 / background count res in top amplifier
530.0 / background count average in bottom 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

fi

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

MrC

1=}

- 2258



“clean” images

AR fiENTclean 7 7 4 )L % ThICseeing, BWMHED 75 7 FR
mysql CHIR ZEH, phpT7 7 7 H IR

KWFC Observer's Portal

KWFC BlINE N —5 )L~ & S F! (Move to English portal.)

Manual
ﬂl!l?: 17l

Status Viewer

Tel/KWFC Status |  Weather Monitor [

Web Camera

Report Form

Que Monitor

Night Report
lcesSsShSsSUR—=REIXST
Field Monitor | All Sky Viewer | | 15 MWETRICCSSMSLT=RERSTL
Short Report

Log Viewer Bl ST LORECRNFAOCER - SME
ECS5505ZX>TTFaW

Analysis 1

: Analysis 2 R
Exposures (seeing (xgsyse':( ) Statistics
etc.) KWFC Statistics Portal
20130708 | | 20130708 | | 20130708 | | mwr— 5 vEMEOWF L S BN
20130707 20130707 20130707 o HREN—%
o L5 —
20130706 20130706 20130706 | | © Z=21B%
0 ;\igﬁiﬂ (new)
20130705 20130705 20130705
Links
20130704 20130704 20130704
o ARRMMALE— LA
20130703 20130703 20130703 o ERNSRATT_S
' o FARE=S—
20130702 ‘ 20130702 ] 20130702 ‘ o FMHIH U 2ARBTRE)
20130701 | 20130701 | 20130701 |

kc) 2012 Kiso Observatory

http/157.82.216.118/ql//qlcheck.php?date=20130708




‘clean” |

mages

ARFf#MTclean 7 7 4 L% JGICseeing, ZIMEED 7' 5 7 TR
mysql Ttk 2 HH, phpT7 7 7 ¥R

KWFC Observer's P{

KWFC BEME L —5 LA ST E! (Move o §

Status Viewer

Tel/KWFC Status Weather Monif

Que Monitor

Web Camera ;

observer's home

KWFC Quick Look Analysis

20013 /705

[sM[TIwW[T[F[S

Field Monitor | All Sky Viewq — l‘ :
1‘ _f» 14 J—'_z 1—_ 18
Log Viewer 19(20121(2225(24 125
f F128129 130 31
Analysis 1 Analvsl
Exposures (seeing el fody .
e (wcs e|Quick Look Results on 2013/05/08
20130708 | | 20130708 |J | 20130] vs 557 1
: HRSE YO A A%
20130707 || 20130707 |} 20130] —yrer -
20130706 || 20130706 || 20130 '
20130705 || 20130705 || 20130] |:: .
20130704 || 20130704 | 201301 st wr—rtar—| 1= —
20130703 || 20130703 20130(: | M. .
20130702 | 20130702‘ 201301 |
, 2 |
20130701 20150701] 20130] | a
, HAGE YOS AAT
L('r ) 2012 Kiso Observatory ]
%7 :

>eeing
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.......

......

http//157.82.216.118/ql//qlcheck . php?date=20130708




“clean” images

BN clean 7 7

quick-look results on 20130508

|12.34 Jastrometry & limit mag OK

|- lastrometry OK
mysql T Bene o | ) | o o
EXP-ID DATA-TYP JOBJECT lexptime [filter [time(UT) [last update (JST)  BG[ADU] BG rmsseeinglarcsec)j0 1 2 |3 4 5 6 |7
KWFC0042651 BIAS [BIAS 0 28:13:03
KWFC0042650 BIAS IBIAS 0 [28:10:56
$2 KWFC0042649 BIAS IBIAS 0 28:08:46
[KWFC0042648 BIAS [BIAS o 28:06:39
KWFC0042647 BIAS [B1AS o 28:04:32
KWFC0042646 OBJECT  [KSFJ1526+1300[180 |y [27:55:55[2013-05-09 14:17:52/9837.0 [159.4 [5.46 |- [19.59/17.91/17.99 18.05 17.89(18.04 [18.01
Status Viewer KWFCO042645/0BJECT  [KSFJ1451+0045[180 g 27:50:27[2013-05-00 14:11:5114404.0 484 16.61 [17.85(18.00[18.05[17.85[17.70 17.84[17.98[17.99
Tel/KWFC Status | Weather MorTtor | KWFC0042644 OBJECT  [KSFJ1304+5300(180 g [27:44:31[2013-05-09 14:05:39/1918.0 }30.9 6.52 [ [18.60[18.38[18.63[18.34 18.36[18.41 [18.44
KWFC0042643 OBJECT  |KSFJ1526+1300(180 g |27:38:46(2013-05-09 13:58:28853.0 (169 567 |- 119.24/19.17/19.29(19.14 19.07/19.38[19.13
Que Monitor Web Camera | KWFCO042642 OBJECT  [KSFJ1504+4200(180 | 27:33:03/2013-05-09 13:50:48421.0 [11.3 508 |- 119.89/19.68/19.81 19.76 19.60(19.77(19.72
KWFC0042641 OBJECT  [KSFJ1450+4845[180 |y 27:27:43(2013-05-09 13:44:06/293.0 (9.3 (562 S F O - |
Field Monitor | All Sky Viewer l IKWFC0042640 OBJECT  [KSFJ1451+40045(180 g 27:22:09/2013-05-09 13:36:44 2840 9.1  6.35 |- 119.65/19.46/19.5619.29 19.26(19.46 [19.30
KWFC0042639 0BJECT  [KSFJ1333+3345180 27:16:38(2013-05-09 13:29:34 2430 83  6.27 [1901)-  [19.38/19.44(19.1019.14[19.10[19.25
Log Viewer KWFC0042638 OBJECT  [KSFJ1504+4200[180 27:08:23[2013-05-09 13:21:39/203.0 78 4.47 |20.56/20.40/20.48/20.3019.71 20.03/20.1720.05
KWFCO042637 OBJECT  |KSFJ14590+4845[180 | [27:03:03[2013-05-09 13:13:47203.0 [7.3 .45 F F F -k
Analysis 1 Analysis 2 KWFC0042636 OBJECT KSFJ1526+1300(180 g |26:57:362013-05-09 13:05:35 229.0 ?‘7 4.6 |2o.12;2o.2s[2o.1s|20.11_119.97_ .19.92_|19.ao_|19.91_
Exposures (seeing (WCS etc.) KWFC0042635/0BJECT  [KSFJ145140945[180 g [26:52:17[2013-05-09 12:56:58243.0 |83 4.63 [19.91/19.85F  [19.99/19.73119.76/19.99(19.86
etc.) KWFC0042634 OBJECT  [KSFJ1304+5300(180 26:46:32(2013-05-09 12:33:36223.0 (7.5 4.75 |20.06/20.39/19.92/19.96 19.74 19.80(19.87 19.70
20130708 20130708 20130708 KWFC0042633 OBJECT  [KSFJ1526+1300(180 [y |26:40:58(2013-05-09 12:07:34 2280 (7.6 4.22 |20.38/20.34 [20.25/20.37 |20.09 20.14(20.20(20.11
KWFC0042632 OBJECT  [KSFJ1504+4200[180 g 26:35:19(2013-05-09 11:57:51201.0 |76 3.89 |- [20.51/20.42|20.53 20.03 20.19/20.18|20.33
20130707 | | 20130707 [} 20130707 || fvyrco0a2631/0BJECT  KSFI1450+4845180 g 26:30:00[2013-05-09 11:51:37198.0 (7.3 4.06 F F F F F F F F
20130706 | 20130706 || 20130706 ||| KWFCOO42630 OBJECT  [KSFJ145140945(180 g 26:24:28(2013-05-09 11:42:482390 82  5.07 |20.0720.0319.92/20.06 19.80 19.72(19.92|19.84
KWFC0042629 OBJECT  |KSFJ1333+3345180 g 26:18:59(2013-05-09 04:15:512200 (7.5 452 [19.90/20.19/20.05/20.15 19.63 19.82(19.61[19.90
20130705 | 20130705 [} 20130705 (N |kwrC0042628/0BJECT  KSFJ1304+5300[180 kg 26:13:27[2013-05-09 04:05:37212.0 |74 14.23 - [20.20[20.20/20.31[20.11 20.04[20.37[19.94
20130704 20130704 20130704 KWFC0042627 OBJECT  |[KSFJ1436+0315(180 i 26:07:37|2013-05-09 03:56:08 252.0 E&a 4.68 119.99/19.90/19.96 19.70 19.73(19.93 [19.91
KWFC0042626 OBJECT  |KSFJ1312+42930[180 g 26:01:58(2013-05-09 03:44:27225.0 (7.8 439 [19.96/20.35/19.91/19.9219.67 19.72(19.87 19.85
20130703 20130703 20130703 KWFC0042625 0BJECT  [KSFJ1355+2100[180 g |25:56:34(2013-05-09 03:27:55225.0 [80 4.02 |20.58/20.39/20.22/20.14 19.99 19.95(20.1320.16
20130702 | 20130702 || 20130702 ||| *7 L
20130701 20130701 20130701

kc) 2012 Kiso Observatory

hitp://157.82.216.118/gl/glcheck.php?date=20130708




KWFC reduction procedure

B calibrationT— %
- bias{FK
- 79w F74 =) FEK
- dark5| E13AHE
B OBJECT7 —%
- bias/overscani| &, overscantl] ) HL D
-77vhF74—)F
- PSFY A XHIE, PSFY Y F 7

- sky subtraction

- astrometry I
\ s 1

- flux calibration (F&#lt¥ 0 mi. FRAEK)

- stacking



overscani| & - UJDHLD . biash| &

- overscan!d—EME(x T M) Z 511X K
- 772, W 5 2,3pixel i3 fHH 7 o




overscani| & - UJDHLD . biash| &

- overscan!d—EME(x T M) Z 511X K
- 772, W 5 2,3pixel i3 fHH 7 o




overscani| & - UJDHLD . biash| &

overscanZ 5| X, YO Hl-> 721, bias% 7 <

X 5: N4 7 AWIERDH, chip 1, X 6: 254 7 AHIERDH, chip 7.
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8.1e403 B.2¢+03 8.4e403 85¢403 8.7e+03 882403 9e403 9.1e+03 93e+03

g, sky flat

1 s %1 148402 1 18nal 1 2%4402 2 254002



flat-fielding (WY )

B RO 7 4 VT —TOWTF a 2l

sky flat

c@chip 1

dome flat




flat-fielding (g”¥ >~ I)

B S ERO 7 4 VY —TONRF a 2R

sky flat

c@chip 1

dome flat




astrometry

H OPM:

http://stella.astron.s.u-tokyo.ac.jp/nmatsuna/Japanese/software/OPM.html
- quick lookfi#fTCTlx, USNO-BL.0 ¥ 1 7 % i (proper motionAK# i)

- REREIZUSNO A Z 1 72 x LT ~0.2-0.3 arcsec rms

MIRROR ON

MAGNIFY 0.94 <--1.98@2x2 binning
ANGLE 0

XCENTER 0

YCENTER 0

HALFSIZE 1300
MAG_CUT1 UNDEF
MAG_CUT2 UNDEF

NSET 0 1x1 binningDERDHERE ST X — 5 @OPM
NVERIFY -1

PV_LIMIT 0.025

EPSILON 0.02

TOLERANCE 1

MATCHING 0.5

NITER 10


http://stella.astron.s.u-tokyo.ac.jp/nmatsuna/Japanese/software/OPM.html
http://stella.astron.s.u-tokyo.ac.jp/nmatsuna/Japanese/software/OPM.html
http://stella.astron.s.u-tokyo.ac.jp/nmatsuna/Japanese/software/OPM.html
http://stella.astron.s.u-tokyo.ac.jp/nmatsuna/Japanese/software/OPM.html
http://stella.astron.s.u-tokyo.ac.jp/nmatsuna/Japanese/software/OPM.html
http://stella.astron.s.u-tokyo.ac.jp/nmatsuna/Japanese/software/OPM.html

distortion
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stacking

B %55y 7 TDastrometry)s TETCHLRUT VLSOV 7 =27 03H 5,
IRAF, SWarp, ...



KWFC throughput (CCD + dewar window)

7

- CCD QE + 7”*‘\1‘7-—&\0)%33‘ HI 7 H
- 74N —FERET7 A LI HwebllEBE X F 7

| |
CCD 0, upper
CCD 0, lower
CCD 1, upper
CCD 1, lower
CCD 2, upper
CCD 2, lower ——
CCD 3, upper

CCD 3, lower

CCD 4, upper

CCD 4, lower

CCD 5, upper

CCD 5, lower

CCD 6, upper — 7
CCD 6, lower ——
CCD 7, upper

efficiency

3000 4000 5000 6000 7000 8000 9000 10000 11000
wavelength [A]



KWFC throughput (CCD + dewar window)

- CCD QE + 7 27 — & DR HE
- 74N —FmERT 7 ANV ITE HweblZEE £ 7, MIT (0_3)

1 | l | | I |

08 —

‘mosaicingD BRI 1%
THE I W

06

efficiency

04

02

!
3000 4000 5000 6000 7000 8000 9000 10000 11000
wavelength [A]



Hi 1R — FRITDlinearity DiE 1 (?)

o L

- 79974 =L FZLTYH,

)R — b DETI%EL
- Tl Tchip 312X L TI30.1-0.2% DB Il IE

EXDIET=

- A HE

OlEElR & A

MIT CCD #3 D455

FDEWZKALETHEEDOLANILDEL
— F T THMNNGIEREENTFET HSEEA. THEE

[1:4100,27:1050]|D A hEIEERFHIET B,
— 2013.03. 29D —LITSYbT—3M ., T8

8T IV
FEETFIVDIENERLGES T FILLANIILTE—FIC

HAIOICTHERZEL . SHICHAEZIZEEBEGR TENHL
WESIZHIERD/INTA—IFWMERZE,

— IRAFAT K (BZEDT=0)

+ HAR—

imcalc KWFC00381623_b2.fits KWFC00381623_b3.fits "if y .le. 1050 then
im1*(1+0.0000187*exp(0.65*log(im1))) else im1’




Z DEZ SIA: calibrationT— ¥

B CCD LiZuN Y FTOKELMEDCCDDI/101REE,
- astrometrydb H £ D TE 2\,
B u Y FIESITeD STIMITDI-2R5 LD X o,
B RKiCugBNY FIEF—A7 7y bEET Ty bNY—=VDNHZAR O,
KIKT =7 Z{HSTADA T Ty FEEBLXL,
M bias, flat-field, dark (F5)
PROP-ID="CAL CTHUS®E I < I/ — Yl H Al HE,
B flat-field |ZLEDALIR D K62




T = DRITFEL

+ BT E DL O DRy F 7 =713 Mlv, 2y b7 — 75K IT S H

+ BB LT — 928t R57-OICHDDZ R > TCETL I \»,

#130GB/H (E4L % & 1H62003 2 v )

HlleR

@2 - H# 12 SMOKA

LR W,

(™ | AN B fia
VS s
| SRS VL o R Science Archie

bl B L

CAARARALLOMAN I RNP AU TR At BaTLBAVATRY
A L L L aT \

I SMOKA ver 3.3

PSS g




Q.
VALY

&

+ T8 OfEEHICOWT, XEEZMFED L7z, BHweblZIEE 7,

+ BB ET T clean” MRS T E £ 9,

+ ZD"clean"HifRZ LIz, U 7NV A L TOEMSESEZRT LTV Swebd3d D
FITDTITEHCLEZ W,

+ 77y MIFEKEENTIZIAAAL 77y P2 T 7230,

+ T IBHIBICCHTD T A A ZICANTERLIRED {7230\,

+ 74 0VF —iFilH, KWFC throughput, seeingfiiit % DIE#HIZE Hwebll £ & &
TWE X,




