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e Summary@2013/08

e HSC camera development completed

e Data management software being matured
e In the middle of the commissioning

e 300 nights proposal accepted

e Survey from 2013/02 over 5 years
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@ Updates

e Ceasing vacuum leak only occurred under low
humidity environment

e Throughput
e Stray Light
e Fat PSF

e Long exposure test(~ 300 sec)
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@  vacuum Leak Update

November works by Komi&Kawa

HSC electronics

Rack(Top view) Plastic seal implemented

Suica‘ge' | Test at summit dry booth
ottles .

: Valve/ (RH 2 /0)

SEERRTY Flow meter | (1) 650 g water in the bottles
7~ A (2) T=21.6C RH = 34.6% Air
-> 6.6 g/m”3

(3) the rate 3.75 L/min
(1 atm equiv.)
-> 8.8 m”3/day

(4) Water lasts for 10.4 days

6.6 x 8.8 x10.4=600g
Calculation consistent
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@ Necessary Maintenance

e Charge the bottles using the IG humidifier
at laboratory (Location: Base of Summit).

e Takes 10 days to fill 1000 g (max)

e Swap the bottles on the ceiling of HSC
every two months

e < 30 minutes works.

Accepted by the observatory on Dec. 12, 2013
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s System Throughput

Measured by small filters on the SH filter
on the (hopefully) photometric night = 2
(2011-11-01 UT)

Measured Throughput/Expected Throughpu

g: >~ 0.9
ri~10 Throughput except filter

2 ~0975-098 IS mostly verified.

- Need to verify the actual throughput using
the real filter in the future

- There is no Y on the SH filter
Satoshi Miyazaki 6 HSC/NAOJ



[ isc Dome Flat

Global slope seen (onall g,r,i)

i% Reached up to 20 %
This dome flat
TR cannot be
%Q used for
- calibration.

IR-Rear lamp dying... Non uniform
illumination pattern coupled with HSC
vighetting caused the slope
seosnimvaa OiNgle light source preferred.
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Stray Light

~15e/s

Ring

m....=.._ﬁ

N
N

| R

i ("’ 2 o/o)
TW(T=120)/TW(T=8)

r (2 c’/o)
TW(T=150)/TW(T=5)

g (5 ~ 6 0/0)
TW(T=180)/TW(T=8)

These are apparently not aperture ghost

but stray IIQhT 8 HSC/NAOJ
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@ Stray Light

e Ring structure analysis from the twilight

IMNNO R (LIGFIN1NDR VamnnamatoS FlatShape.pdf)
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distance from the center sky brightness (ADU/sec)

Suggest the existence of the light source somewhere

Not a simple scattered light caused by sky
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@ Science/Twilight/Dome

o Similar AHGIYSiS by Princeton (RHL hsc_report_november.pdf)

- - 64 e/s --- 2777 els — 79 e/s
-- 87 e/s --- 2782 efs 80 e/s
--136 e/s 2792 e/s — 78 e/s
203 e/s 2798 e/s 80 e/s
1101~ 321 e/s --- 2791 e/s — 80 e/s
. 487 e/s — 72 e/s — 92 e/s
--647 e/s — 72 e/s 93 e/s
-—-799 e/s 75 e/s 93 e/s
974 e/s — 75 e/s — 91 e/s
= 1225 efs 75 efs — 96 e/s
P - - 1661 e/s — 76 efs — 100 e/s
2 105|--2110 e/s — 76 efs 102 e/s
£ --- 2775 efs 76 e/s — 104 e/s
g 2773 e/s 80 e/s 105 e/s £
= -~ 278l e/s — 716 €/s — 109 e/s| .7~
5 2776 e/s F =2~
o Py -
1.00 |
0.05 (===

vignetting corrected
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R (pixels)

10000

15000

long dash: twilight
dash-dot: dome
straight: science
dome is somewhere
between twilight
and science
although the
brightness is
highest ... Weird
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isc S - BEHDE

o NV KNIZLHoTERS

o VVIMEEIZAAA L LIZKIH LCTHAZ
2 X 9127 % (science/twilight), 772 L.
Dome Tl Z DEIFRAIL D A7z 70w T & D357 2

> 7z,
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@ Scattered Light Analysis

Unpainted parts inside the lens
barrel can be the light source ?

% CCOE LRER CCDE{@E@
E &(mm) (RSB DS E ) (CenterE>Rk—JL
e E{R TEHRTEHAD
G5R2HV BTy 661.0 149.96
G4R2AN\E Ty 674.0 132.34
G3R24}\E Ty 616.0 82.38
G3RINE TV 616.0 75.26 76.9
ADC2R24}\ B Ty 636.0 49.18
ADCIR2HFEEEm Ty 618.0 46.30 475
G2R2HAEEE IV 609.3 33.06 33.1
GIR2HIEmIvY 821.3 25.06
7—F R 900.0 24.32
T o im 8300.0 23.26 23.1

1/
|

—
—]

]

Yo ko Tanaka
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Pin hole image
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esult of the scattered Light

1.52E-003

1.37E-003

1.22E-003

1.06E-003

9.12E-004

7.60E-004

6.08E-004

4.56E-004

3.04E-004

1.52E-004

0.00E+000

Detector Image: Incoherent Irradiance

2013/12/30

Detector 18, NSCG Surface 1:
Size 600.000 W X 600.000 H Millimeters, Pixels 300 W X 300 H, Total Hits = 2804350
Peak Irradiance : 1.5195E-003 Watts/cm”2
Totalg Poyer : 9.9022E-001 Watts

0 A ito e focal

|
We wéuld include telescope structure
(baffle, Center section)
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@ Photometric Calibration

e Using stars observed at many different
location on the dithered exposures (Sort of
'‘Uber-Calibration)

LCCLSNENEDY
||

measured model

~ 2 7% error already achieved in every band

Satoshi Miyazaki 14 HSC/NAOJ



@ Photometric Calibration

e Dithered Pattern

BN DITH_16H

12.0F

11.5}F

Offsets of 0, 15, 30, 45 arcmin
4 x4

11.0f

10.5f

dec

10.0

9.5

9.0

240.0 239.5 239.0 238.5 238.0 237.5 237.0
ra
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@ Stray/Scattered Light

o Will not be a critical show stopper for SSP
program where large dithered pattern are
used and the object size is smaller than the
spacial variation.

e But HSC is also used for general purpose.
We are making every effort to understand
the phenomena.

e Scattered light analysis continues.
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@ New Dome flat & Calibrator

o Will be implemented by late 2014

Satoshi Miyazaki

BERERMAER

T3y k20—
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HSC Best Seeing Record

object=DTH_A filter=HSC-Y exptime=300.0 azm=283.18 hst=23:25:10.534

object=DTH_A filter=HSC-Y exptime=30.0 azm=284.77 hst=22:50:39.999
# FWHM (arcsec) (FWHM)0.44" visit=904414

20000

15000

10000

5000

—5000

—10000

—15000f

~20009

<

0006-15006-10000-5000 O 5000 10000 15000 20000
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Nov. 2 2013 22:49
object059

EL=70

Texp =30
<FWHM> ~ 0'"' 42
Y-band

1.4

1.3

1.2

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

> 1.5 deg

# FWHM (arcsec) (FWHM)0.43" visit=904456

20000 ‘ ‘ ‘ ‘ ‘ 1.4
150001 E 1.3
1.2
10000} 1
1.1
5000 E 10
0] R 0.9
—5000F E 0.8
0.7
—10000f E
0.6
~15000} 1 -
_20(10200009—1500G16000—5600 6 5600 10600 15600 20000 0.4
Nov. 2 2013 23:25
object081
EL=62
Texp = 300 (no guide)
<FWHM> ~0'' 43
Y-band
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object=STRIPE82L filter=HSC-i exptime=60.0 azm=252.96 hst=21:54:44.206
# FWHM (arcsec) (FWHM)1.67" visit=904868

20000 . T T

15000

10000

5000

—-5000

—10000

—15000

_200—020000()—15009—10000—5000
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0

5000 10000 15000 20000

Natural Seeing Limited

1.4

1.3

1.2

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4
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@  LEAEEA TR
o |JETIZ, Suprime-Cam& (ZIF[F U X 9 (B2 %
TCTE%,

o SSPHIZHE I #17-DM software % i - 7= f@dT#s 3R
ZATy 7R - Ay B ICREI NS
FE, TR IZBL R I B E D3EAT S % D H3FE
A, 72720, PRAETE %A 1IE K E W (G )

DM softwareld3 2t ¥ &4 D T, Home institute T
INIRA—=F —%2E 2D 6tryand errorz LTH 5

76
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@ On Line Data Evaluation

e by Hilo On Site PC Cluster System

504450 | £h_comm_20131102a object078 DIH_A HSC-Y 23:16:09.225 30 65.0023874 94.539586 0.000 tile ellip (*) (#1 fwhm (¥ header |OA ™ 7
904448 | £h_comm_20131102a object077 DTH_A HSC-Y 23:14:44.702 30 65.07542111 94.5848 0.000 tile|ellip (*) [#) fwhm (#] header QA |H2 ’
904446 £h_comm_20131102a object076 DTH_A HSC-Y 23:13:19.168 |30 65.1522577 94.632663 | 0.000 tile ellip (*) [#) fwhm [#] header QA |H2 /
904444 | £h_comm_20131102a object075 DTH_A HSC-Y 23:11:49.437 30 65.29506554 94.722065 | 0.000 tile|ellip (*) [(#) fwhm (#) header oA H2 y
904442 £h_comm 20131102a object074 DTH_A HSC-Y 23:10:29.540 30 65.549148  94.88267 0.000 tile ellip (*) [#] fwhm [#] header QA H2 b
904440 | £h_comm_20131102a object073 DTH_A HSC-Y 23:09:01.703 30 66.64941881 95.012293  0.000 tile|ellip (*) [#] fwhm [#] header oa|H#2 /
904438 £h_comm_20131102a object072 DTH_A HSC-Y 23:07:42.122 30 66.70389096 95.047709 | 0.000 tile|ellip (*) [#] fwhm [#] header oQa|H#2 ;
904436 fh_comm_20131102a object071 DTH_A HSC-Y 23:06:13.082 30 66.79490479 95.10685 0.000 tile|ellip (*) [#] fwhm [#] header oa|H#2 ;
904434 | £h_comm_20131102a object070 DTH_A HSC-Y 23:04:47.328 30 66.92229954 95.190177 | 0.000 tile ellip (*) [#] fwhm [#] header QA :z‘:t::;zznd .
904432 £h_comm_20131102a object069 DTH_A HSC-Y 23:03:19.202 30 67.2300461 94.786558 | 0.000 tile|ellip (*) [#) fwhm (#) header oa 12 # (0,0) /
904430  £h_comm_20131102a object068 DTH_A HSC-Y 23:01:53.888 30 67.53238394 95.598073  0.000 tile ellip (*) [#) fwhm (#) header QA ﬁii:¢§3321°‘ =
904428 fh_comm_20131102a object067 DTH_A HSC-Y 23:00:27.356 30 68.62737347 95.846145 | 0.000 tile ellip (*) [#1 fwhm (#]| header oA 2 v
904426 fh_comm_20131102a object066 DTH_A HSC-Y 22:59:03.156 30 68.69896036 95.896247  0.000 tile|ellip (*) [#) fwhm (#] header | o0a|¥2 ’
904424 | £h_comm_20131102a object065 DTH_A HSC-Y 22:57:46.765 30 68.74161594 95.926613  0.000 tile|ellip (*) [#) fwhm (#] header oA |H#2 ’
HSC-Y 22:56:14.924 30 68.89225591 96.033696  0.000 tile|ellip (*) [(#) fwhm (#] header oA |H#2 /
HSC-Y 22:54:46.562 |30 69.17899352 96.240211  0.000 tile|ellip (*) [#) fwhm (#] header QA |H2 ’ I
HSC-Y 22:53:16.425 30 70.2723241 96.923756 | 0.000 tile|ellip (*) [#) fwhm [#] header QA H2 /
i HSC-Y 22:51:57.930 30 70.32252737 96.962935 | 0.000 tile ellip (*) [#] fwhm [#] header oA H2 /
HSC-Y 22:50:39.951 30 70.37082123 97.0007 0.000 tile ellip (*) [#] fwhm [#] header oA H2 /
HSC-Y 22:49:11.094 30 70.50978063 97.110328  0.000 tile ellip (*) [#) fwhm [#] header QA 2 <o = ou“i
H2 I skipping the
HSC-Y 22:47:51.708 30 70.76178511 97.311718 | 0.000 tile|ellip (*) [#] fwhm [#] header | Qa|final 5 shots of H2
HSC-Y 22:44:38.053 10 71.49830985 97.894267 | 0.000 tile ellip (*) [#] fwhm [#] header QA :TT:St e p
Z_best = 3.70 +
HSC-Y 22:43:35.343 10 71.73608437 98.099677 | 0.000 tile ellip (*) [#) fwhm [#] header OA|o.10 =
Z_best = 3.70 +
HSC-Y 22:42:25.702 10 71.99987874 98.331885 | 0.000 tile ellip (*) [#) fwhm [(#) header QA 379?.fﬂrﬁ>nl.o for
J

change field to
HSC-Y 22:39:55.997 10 72.56668419 98.849669 | 0.000 tile ellip (*) [#] fwhm (#]|header Qa DOTH.A 2 best = 3.70

@ blink job-list
2-357 CalHiise ¥ « #as v 7 & LTLE
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@ Photometric Error

o SSP WideDHk7% K & 7% Dither patternT
SDSST— ¥ 43 2 HIRE BT 2 &, g 3 %
ri: 2 BPEEDBAICK I £ 2 (FEHHfH)

[ DITH_16H |

e K D/NZ\:Dither

pattern TDFRAZ 1K
nryy=7Y9v77T
oAl 3 7€

Satoshi Miyazaki 22 HSC/NAOJ



Astrometric Error
SDSS Field non-SDSS Field

30000 ] , : . iU - . . . : .
o f 0015 | I YW
15000 | 0 =0.065 i E 0=0.200 1
10000 F 0 =0.008 ]d N o =0.004 3
5000 | R - .

() L L - l. L J ) L L L A L ! .

=() 1 =) 2 UI[J [)I7 Ull N 0 | _[,' 9 (.0 (1.2 ()1 e
0.4}4 o 1=r iy 0.1 i ]

2L 1=L |
0.2 e 0.2 | ]
B —
3 _ 3
s 00F, 1= 8 :
S = = (.0 ’ i
= E F
1 e =
A | /]
—0.2} =r T
. (S) 3 3 9 _“2 | .
LLL 3393
3382 ©°8
—0.4} = e Sol
| _ - ~0.4 T T
| o . | RS | . 1 | T I T |
—0.4 —0.2 (0.0 (.2 (0.4 Sgr=ohicics g L
¢ SSSE=SS ‘ : 0 ( x = Tz
A¢ (arcsec) SSSS222 ~0.4 ~0.2 0.0 0.2 0.1 EoEre
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Internal: 7 mas
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2MASS % fiiff]
EL 5 LRI Z 9
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@ EEREEATER

o SCHNME®T ASI6AFE TIz, HEFIHZICaI vy P T
XLHEHZEP L2V

e SDSS Field/} TOEkiRA

o K= LIND- T RIEDIENT

o HRIFMFEIBHRICZITING 7T —5 LTy —L

o fEFTDYE— T
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hisc

<C

SEEIEEARE e

\Il

e Narrow Band Filter
o F/—MHELH TRV IHRKDOEHEIT
NB9217% &l L 7z \»

o S14BDHZHIPR

e Suprime-Cam & DANIZHHDT, —» H
1Z1=
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o N ATDN— FIFEEERIZINZD 5 b DIl B
nD>5o5H 3,
o T —¥MENTH SDSS FieldlZBd L Tlx., RobustiZfT

IIEMBTEDLLIITHEHTEL,

o SDSSHt. /N \dithering pattern® 5D 57— %

f5 B EX o1 NG X, XD nﬁ%{ﬁﬁﬂ{,ﬁﬂ T —4%T nq:ﬁ]j(
HCELOG D D FEE

o T F—247 7 v k(Efficiency monitor™ & )% R4

EXE L 72\
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o SSPOEIMZIHKNT 5 (/N7 A)

o SSPD T — ¥ ENT (Z)E)

o HEDH B /512 WN3871 =ik E T
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