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GHOST ANALYSIS FOR THE OPTICS SYSTEM OF THE KASINICS
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ABSTRACT

The re-imaging optics of the KASINICS (KASI Near Infrared Camera System) includes many transparent
components like an entrance window, band-pass filters, and blocking filters. As observational targets or in-field
background objects, bright stars may cause optical ghosts that can significantly degrade the system perform-
ance of the KASINICS. We estimated analytically the relative brightness of ghost components with respect to
a point source and examined the effects of tilting optical components as a method of suppressing ghosts. We
also performed numerical ray tracings including all the optical components and found the results are consistent
with those of the analytic estimations. We conclude that the KASINICS will not suffer from significant ghost
effects with appropriate anti-reflection coatings and tiltings for the optical components.
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£ 1. KASINICS ZAE Alatdd H23 As
Parameters J H Ks L Reference
D, 0.61 m
D, 0.19 m
A 0.26 m® A 8l 2004
A 7tz 0.676 arcsec
QE 0.9
TE 0.49 0.49 0.48 0.37 TE5Z 9 2004
N, Gl/sec/m®) 3.23x10° | 2.77x10° | 1.49x10° | 7.02x10° Cox 2000
PSF 37] (FWZL) 2.94" 2.83" 2.74" 2.76"
Roivet potal 0.48 0.51 0.53 0.52
Nge Ol/sec, A&) 400 700 400 200,000 A 2] 2004
e PARE g8 VIEeRA Snzt gk WA Np Zero Level) FWZL = 1 QFQJ,V5V4HM% A ket 3]
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NP: ]V;)h - TE - QE' A-t - Rpizel/total

A =T (D - DY) (3)
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® 2. KASINICS #8HAe] 1A2E E4 At 243

IAE A 77 d (mm) n R, R, 1./1, Dg (mm) | D, (pixeD
A9)a A -HE] Abe] | 458 1.0 0.1 0.01 | 6.33x107® 6.79 251.47
J, H, Ks Zg Yy 4.1 1.5 0.01 0.01 | 7.90x1077 0.40 15.00
L 28 W 2.1 3.4 0.01 0.01 3.01x107° 0.09 3.39
PK50 W+ 3.2 1.5 0.01 0.01 1.30x107° 0.32 11.71
PK50-J/H ¥ A}o] 17.0 1.0 0.01 0.01 | 4.60x107¢ 2.52 93.28
AR U 6.35 1.4 0.03 0.03 | 2.97x10°° 0.67 24.89
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T3 #EIIE IAE HE 27
#5717 I./Ip ZFaEd
GMOS/Gemini 1x107° | Murowinski et al. 2003
PISCES/LAT 3x107% | McCarthy et al. 2001
SARG/TNG 1x107° | Gratton & Claudi 1998
MOIRCS/Subaru | 1X107° | Suzuki et al. 2003
WIRCAM/CFHT | 1x107% | Thibault et al. 2003
NIFS/Gemini 1x1077 | McGregor 2000
NIC-FPS/ARC | 1x107% | Vincent et al. 2003
a9 12, FEERE 7€ (tilting)F AR Aol LAE FAF9 olF. O& VEd &
Tolm 9E8&0 T 9 DL THFEL beam?] ¥ EoA 9 e T3 ALz o]
71&Q) Qs g A EEpR=A] HoFETh
Bl QAR UlRo A wAEtE LAEES ASolE I 2dtani’ _ h
2) o g s WHel =) AR . N
A 120 M9 e dejol o3 Ee) F4 AAZFH 1 sin(m—0—Z +4i)  sin(Z—4)
£E 94E o]F At 2 2
of Wj, LAE JAe ol HFL 1Y 132=2REH v B = 2di cos 1 ©)
o 23} o] AArETh n cos(0—1)
he  hy  hit+h 4% KASINICS #8Hle] AREE= Ty 29
S=5+5 =73 ® gz oo 2 (@), TAE (), A8 AE 3 7]
A7), nAE FAZ @& 2o £Ho|EF hi: 1 29 4% ()9 To w2 n2E o AN AFAE
Y 1402 2H gt 2ol AsdT) ook FeRFol wel 714 el vE AL <
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gk = ie FERE AolE AU e mA Hlwstd Az & deo FEEE 7]SYo 9% 2
E AL Ay iAol 1¥ 152 7€ HE 2E o] FHE oF 10% Aol WldlA gh=d], o] 4
Al ddEE Jod AA oM 1B 9o A A Aol el 2 XA FAHAFH Offner wkal
A YA A7IE F 49 A4t Ao ut BAFT A AES HEI BE JFEREEC] FA TEHY) g E
otk 7149 Wil wah FAREY DAE ol 4 9l Ao AN n2E Y ArE H4TH /)
4o Fmoz vxlo] oE AL B F Yvh /&AL 4 ABTOl ¥ ¢ 2 AL RMS ]2 FAY &
Agatx e I 107 "Hung o), Fa AA-EEH A AA A} &l B2E g g Ar|2 AHoH
te) ;2E, PK 50-J/H ZH 319 n2ExE H7)8 F %7 wW&elth @&, PK5O-2H e nae 9 ZHe-4
AR AAFHAL A Zke] n2ES A FAANL 2 2 AL F
FEE Z]&gel o Ay axrt LFEA7] wFolch
a¥ 16, 17, 182 2z ], H ¥E, Ks ¥E, L #
5. BHFH (my tracing) £X[7 4 HE AHEE Aol ds naE G Hod A 4
ol De A A BRes azan g o TEE e % 9yE 2ile 44 8
SAAG O BURH (ray trachD® FBNR g d o i 28 159
. g e Aol KASINICS 334 (78 5)9) ﬂ;i? o ;éyjiiﬁ]iifzi'j et j
2 mEce yaE gEmE L}-‘—,‘—O} 2219 73‘?_% = U5 = 03H ‘1:“': ocol’]' L= 00’5-4 =K i]’ ]
;lx:; ia;:-s}o:lo‘; 0;7]/\11: ?}k]i;g Ez‘sﬁ |=jh=4 011%] (SDOt dlagram)T—zO]Tjr. /\5‘}3}0] H]ii 7&7“ 501
S TSR A, S OEETAS 9 - Ae ulE %8S Offner Yelolol oja) wAT vl
oA &34 A0 DRI ER FAAMNAE 4 geog
EE FEEEY XS Anvt AHFHER V1EY &
H= g4 nddo. o, Algste gy upeEt Fehy
A0l th21 FEAe FA T3 GEAEE olF F
RBalo] AES Wayl Qv mA PK50L AN a6 BE X £
|ot= J, H 259 A%, Ks Ze9 H$-, L e F % 112 KASINICSZ #=d uf n4E 74 @A 7}
9 7HAE Uy AR 2 % 5, 6, 72 74zt S SAol 9 g ¥Wo EES BHaZEyg. ¥y L oW
of ] Y nAE e AN FHoRFEY A A= AA wF J153 A7e] 12 U|RelEE BAE
WA} A71E FAFHE T AL Aol ], H ) sbsadel A gtk Umx| J H, Ks oAM=
"E o] A Sl PK50S HH AHESERZ PKEO Ul 3-6 TEHT He We T =AY HnzF
PK50-2H Alolal s mAE7F BAgc & HolA (saturation)® 22 ZE2Ho0Z #HZE fiate s mAE
o dst npet ol FIRFe /U o Ay &% FAE & Aoz oddd. oyl 2AE IASHF
7} @rAysto] PK50-=E 3tel mAE 9 FE-AA 7} ol 4o ghe o] A= i ZA EAE FS L2E
9 BAEL o 14 mm A7 AN HoR SA W o] o8] @RHoz wAsEe ¥zt m2A) o}
ol FEHA wEe & 5 Ao 2% oo 23 4 9% 72 5 ok

FAAR ARE E 2, 49 A¥AH AL Ao

E 4. BEREF V1Al dF DLE G o5
PRz d (mm) n 6 (deg) | hy (mm) | hy (mm) | § (mm) | S (pixel)
PK50 3.2 1.5 -15 1.22 0.94 1.08 39.90
J, H, Ks ¥ 4.1 1.5 +15 1.56 1.20 1.38 51.13
L 3 2.1 3.4 +15 0.35 0.27 0.31 11.55
YA 6.35 1.4 -15 2.59 1.99 2.29 84.84
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E 5 1 H FEY ALY 22E AUYX 3. A
el A71E 0.027mm (0.95pixel)©] o}
A9 [RMS =7] [RMS =7
(mm) (mm) (pixel)
AE-¢ 1.998 0.382 13.65
PK50 0.935 0.167 5.97
PK50-=Z¥ |-115.983| 8.235 294.10
I E -1.204 0.221 7.88
HE - AA 25.300 5.576 199.14
¥ 6- Ks ¥ A$ n2EY AU A7), A4

2 Z7]%E 0.029mm (1.05pixel)°] o},

Afelx] [RMS =27] [RMS =7]
(mm) (mm) (pixel)
A=$ 1.998 0.434 15.49
2 & —-1.204 0.272 9.71
HE] - AA 25.338 5.641 201.46
X 7. L HH9 AL 22EQ AJudxet A7), 44
A7)E 0.026mm (0.92pixel)©] T},
A9 |RMS Z7] |RMS 37]
{(mm) (mm) (pixel)
A= ¢ 1.998 0.431 15.38
I & -0.269 0.080 2.84
HE - A A 25.858 5.753 205.47
- gy o Aedk M HE 9% HYE A E A9
- A AM-"E 7Y 12ES PKS0-J/H ZE] 7+ 14
O:,/Pkso Er PREE 7Y WHoez AAE 4 ok =3
@ A= e S £HkA} (anti-reflection) ZTE S A&
—_— " g AEjol Xt FF AA FHoA n2E EAI e
-
o U QARET Aol Al EH R FukAl F8S 3
\\J.H.Ks.“*u 23 2 9t}
29 15, KASINICS #&5Fd 798 X388 4% FaEd
IAE Gdate]l B¥ 512x512 A H9A XA FAY, olAdE, AE, weEE BRI A4S, 93
dellAe] naE FEE X9 AviE T 49 A A, 2004, S35 A, 21, 467
A e e, Bre, ol4s, HEE A5, P4, §U5, B4
£, 2004, 383 A, 21, 453
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