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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.

Key words: instrument, optics, infrared, imaging, ghost
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¥ 1. KASINICS A E 7Ate]| F a3t =

Parameters J H Ks L Reference
D, 0.61 m
D, 0.19 m
A 0.26 m? A 9] 2004
4 Z+37] 0.676 arcsec
QF 0.9
TE 0.49 0.49 0.48 0.37 =8 9 2004
Ny, Ol/sec/m?) 3.23x10° | 2.77x10° | 1.49x10° | 7.02x10° Cox 2000
PSF #7] (FWZL) 2.94" 2.83" 2.74" 2.76"
Boivel fiotal 0.48 0.51 0.53 0.52
N Ol/sec, A&) 400 700 400 200,000 A 8] 2004
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A JZH 93 Airy ©A3Y FWZL FAVE

Zero Level) FWZL =
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¥ 2. KASINICS #8tA|o] 1 AE EA A A3
2 9] AlA—ZE Aol 45.8 1.0 0.1 0.01 6.33x107° 6.79 251.47
J, H, Ks 2 Ui 4.1 1.5 0.01 0.01 7.90x1077 0.40 15.00
L " ¥ 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 ZE A}o] 17.0 1.0 0.01 0.01 4.60%x1078 2.52 93.28
AR U5 6.35 1.4 0.03 0.03 2.97x107° 0.67 24.89
MA-=H
/ A ALE
&
L= PK50-JHZ H
( PK50
J,H KsZH
1% 10. KASINICS #3tAe] 2B 4k . 9o WAL 512x512 JA 28] AlA e
3 A AREEY AUEd ArE & 29 3ol wel FAEST 9% ol
E = Al

19 11,

10 20 30 40 50 60 70 80 90
=EAMZH(E)

[ — H ---ks —L]

KASINICSZ & #5% uf uxE7 dAsA] e A+
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% 3 #=UEH 1AE g x4
#=7]7) 1o/1p F7ER
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
Sj: = e — e e —— - — e — —
[} A
Hld MM
9 120 FEEE 7129 (lting)T AW AolHe mAE gAY olF f= 71e9 7+
Toln QEZ X J]o e TAEL peam? o Ewtor o] HE e udt ¢Ja}zto)
71&d] 98 @A DdElR=A BojF=t}
Blo} QAR R A dAletE nAEESY A= 1 2dtani’ _ h
2 o o SR = A) ' =]
2 1204 9F & Aol & ¥ T4 YA=RYH 1 sin (ﬂ—@—ﬂ—i-i) sin (ﬂ_z)
2E GAS o] F A 2 2
o] W, IAE A oo 78 (302FHE T} 5 — 2di cos? ©)
& A3t ol Awdt. n cos(§—i)
h,  hy, h +h, 3 4= KASINICS g8tAlel AMg-s= 744 39t
S=5+t5 =73 ® wEZso gal $ (@), FAE (), A A F9 7]
o174, IAE FAZ % 2o FAHol%T b= 1 < 4% (@) o e BAE o|FH At AE
2 1402 RE e o] Attt Hojzth FehEd we 7led Weke] o AL <
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A 5 el A AtolE AP om wEo| ax sk A= 2 stev, F3HEE 71&9le o3 1
E s wAshy] fleiAeltt. 19 162 71&% A& 2E o] F@de °F 10% Afo] oA gr=dl, o= &4
Al dldE s Aol AlA AelAe] nxE G A Albell A ep el FAALY FFA el Offner ¥HA
Al AR} A71E £ 49 AL Aol wet FAE A BES HET BE FYFFEC] s 237 &
ojth. 7124 Wakel wel FEREE uAE ARl A ¢ FoR AAXY. 12E e ArleE #AEHH Al
gl FEom Uy olFd e B F Utk VEds 2b Adgo] iR o 2 A2 RMS AVIE Hod ¢
AgshA 2 29 109 vaed o, 2] Al -d¥ AA A oF D] nAE G| HolZ AV|E FoH
el 32~E, PK 50-J/H ¥H 3t 12Ex 7|8 & Q71 wZolth &, PK50-2H kel nxE 9 JE -4l
7 aE AAHAG A ke n2ES AY FAAN ARt & Ae F
SHEE 7ol olF A7) adrh A wEold
%l 16, 17, 182 #A47 J, H ¥H, Ks ¥8, L 3
5. BMER (ry tracing) S & HE 8w Ael o 222 944 H44 A4 4
o BEXE vedl Aolth zt g5 Arle AHs &
e @ A A AEE AT AN oap ) e oz g mASAG 29 159
T2 A2k :'o]'ugi %/“j‘:zrx—i (ray trafll?g)—e‘ T35kl e oA} A Eﬁiﬂi 2 g, 9 19= %
Qhoz ATagen drAs BURAS %511 e Oiluo (Spo; (ila_gram)t.z ]E‘r. d7d 1 Hli;i éﬂ]_a
o H A= W Ae b E FHAIS Offner Plolo] ola] wAEH v
FetAlel ang SAlol aEet E3 FA AL E 2=z} wjHo|th
BE FEEE] A A4xrr AdHER Ve &
= A anEEnh o, ARS P” dEfol] weh FshA
o] th2al FeHAle] 4 wg deABRRE olE T
Botel AEd Was) vk webd PK50S AAA A 6 BE R Ed
gah J, H e 49, Ks BE) 49 L B89 4 g 118 KASINICSE #28 1] 12E Fa by 7}
7 73 40l Y e de §F¢ RoiEth gy L s

H
¢ 7R o] AH T % 5, 6, 7% Zyzte]
L K AME A =F 7458 Agte] 1% nPle]nR 31E

T ooX Ho o

Alket Aol U ks Aol A glo e L Ks wsdae
ZE 9o A $-ol= PK50S AA AREstEE PK50 Wi 3-6 THET ¥ EHe Y w=F AN FH
PK50-2E Ateleqle uAE7F gt o oA (saturation)¥| & A=A oz #= date g liE
o g3k miel gho], FehEol &l s A7) & BAE QS Aow oidTt ol 12E A5
7 dAstel PKS0-dE kel iAE R OAE-AAM 2E o ojape] whe wo] #5 ti Ald 24T A4S nsE
o] BAEE O 14 mm 27|19 AA grem s W Ggoll o] HF-AHow wAsEe] W7k 2A go}
M AEHA des & 5 A 2% e 2% 5ol IFS W12 & Qo

FAANY ARE E 2, 49 A A At

Ptz d (mm) n 0 (deg) | by (mm) | hy (mm) | S (mm) | S (pixel)
PK50 3.2 1.5 -15 1.22 0.94 1.08 39.90
J, H, Ks 2¥ 4.1 1.5 +15 1.56 1.20 1.38 51.13
L Z¢ 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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¥ 5 J H IHY FAS n2ES Fd9Ae 7). A
el 471 0.027mm (0.95pixel)] T}
A9l = [RMS Z7] [RMS 27]
(mm) (mm) (pixel)
A= 1.998 0.382 13.65
PK50 0.935 0.167 5.97
PK50—=¥] —115.983 8.235 294.10
I —1.204 0.221 7.88
e - A4 25.300 5.576 199.14
X 6.- Ks THO A mAE9 AJugxet A7) AN
o] A7)+ 0.029mm (1.05pixel)o] o,
A% [ RMS =7] |[RMS =7]
(mm) (mm) (pixel)
A= 1.998 0.434 15.49
¥ —1.204 0.272 9.71
e - AlA 25.338 5.641 201.46
X 7. L EE AS n2E9 AufA et 27]. 439
Z17]+= 0.026mm (0.92pixel)e] .
AAYA [ RMS =Z7] |[RMS =Z7)
(mm) (mm) (pixel)
AE=4 1.998 0.431 15.38
I —0.269 0.080 2.84
e - A4 25.858 5.753 205.47
Ty o] Afolx 7 bW dF HYE A= FY
A AA-IE 7ol 12AE9 PK50-J/H HE 7He] 1A~
Ef i 7jed e AAY & Qo
A= e EovF F9kAL (anti-reflection) Z 8-S & -&
sk AdEjol ARt & AA FFHA LAE AT YE
U JARET o) AlA FHolE FHkAL I ES 4
£ F Ao

WgE,
L FelE, Bl
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T T ! T T
200 - ; .
I ___— Window
« — PK50
O PSPPI R —
——— Star
I . Filter O,H) |
-200 |- | .
| 1 : 1

|

—-200 0

ad 16 ) H FHE AR Ao 12E 9 F9
@els Aoy IAE g AVl F ol &

o =] A

I T T I
200 - : =
I . _— Window
o b, st
T Filter ()
200 | -
I 1 1

| |
200 0 200

%018 L HHE ARSE A9 nAE GA oy
A AbE a9 169 .

I T T I
200 |- | .
I ‘ — Window
0 b S|
°
_ 7 Filter (Ks) |
-200 § .
| 1 | 1 |
~200 0 200
a9 17 Ks BEIE AFER A9e nAE 94 oA

APEE 9 169 2t

FT I T I TT T[T I [TTTI[T4H

[ T T A N

-10-5 0 5 10

@

a% 19, AFV] SN 23 thelo] 17 (spot dia-
gram). @91 FAAEA (a) A7, (b) PAFEOlA T
Ak A2E G4, (c) PK50ONA AT N AE o
%, (d) DEA HAT A~E ool
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