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ABSTRACT

KASI (Korea Astronomy and Space Science Institute) is developing the near-infrared camera system named
KASINICS (KASI Near-Infrared Camera System) which will be installed at the 60cm f/13.5 Ritchey-Chretien

telescope of the Sobaeksan Optical Astronomy Observatory (SOAO). The camera system is

optimized for

JHKL bands and has a 6 arcmin FOV. The optical system consists of two spherical mirrors and a 8-position

filter wheel. With the exception for the dewar window, all optical elements are cooled inside cryogenic dewar.

Since the Offner system is adopted to prevent thermal noises from outside of the telescope primary mirror, the

secondary mirror of the Offner system acts as a cold Lyot stop. The optical performance does not change by

temperature variations because the Aluminum mirrors contract and expand homogeneously with its mount. We

finished the design and fabrication of the optical parts and are now aligning the optical system. We plan to

have a test observation on 2006 January.

key words: instrument, optics, infrared, imaging
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1997) InSb TIHEE AM&-3E A1 P48 494 7t

@} Al2=®  (KASI Near Infrared Camera System,
KASINICS)3 5848  HHd ¥4 A=

(Protomodel of Space Infrared Cryogenic System, PSICS)Z
e gl

S 230w Apke] A E
B Aot W SAe FAH

Jl ERE B HA4e wv], WA, ¥F AGN 5 WF
AL AHHA B5E T A7 FAHL FAH
Avte AdE2& d8ith aejn Mg qdE AHHo=
w5 A 2T A 60em FETLEE o
For AHYM AHTE JNLsrl2 dAsdlnh. =3 =
W HESA 2o we 35 3 diE J(1.25um),
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1 4WaAgY com #8 FARS FEA A

%
item value
Ritch-Cretien [ w
type type — —
Cassegrain focus L"‘::::‘:i—“ ) =
system focal ratio 1/13.5 T
cima clear aperture 609.6mm
P . ty radius of curvature -4267.20mm
mirror -
M1 conic constant -1.0475 oo
) central hole diameter 190.5mm scate: 5.03 26-auzeos
seconda clear aperture 166.4mm }
mirrorry radius of pcurvature 1461.36m 8 1L aubE 60emd A% KASINICS S|
: ' Fo7). 9% aUARYel 60em FLF
(M2) conic constant -3.3332 - B
distance (M1 - M2) 1592.33mm °olrl 2 2%H2 KASINICSS] 224 A2
back focal length 495.30mm e
distance (instrument mounting 304.8mm
plate - focal plane)
lat | 25.064 "/mm
plate seae 1" = 39.9um 2R 60em B3 FAA Bt AbY
[e]

Aot 2UHERe] 13EA ARRRE A7) 5

FE A vl EW ALHolE L-HEdAE &
Zo| 71F3hd, HE AE 10022 33 SN=1022
7145+S w I, H, Ks, L-¥E A #=3A S3Fe] Z+
Zy 18.1, 17.2, 17.5, 124 SF22 ANHAT} (22 2

-

=L KASINICSY #7]|AE AA o2 2 {33

o] Ag =3le &F9 A" HeE A58 5 9

TE 3o 28 e dEALE Adstr] 9E FEA

Atz 3-AE 7] A st i) o)
Aoz 4-8d AHE AT

2. HstA
2.1 78

KASINICSE 1um%P 8 4pmell o2& 34 s 49
& #EIe 94 Fulolth. HA st 45 S A
A7l RS AEA7IEE cold Lyot stops A=
slojof gt wl ol oA sivizte FeAE 7ot

Q739 FIAe UH BAE Zerh BN
sule] FE FAdA AWMAHENRSY 60cm

g #= g g9 =9 L-=E HEsH
1679} 1.36"2 2 HAA Aol Hi A7) 54~67um
o] ¥t} gH H&E719 YA AVI7t 28umo|BE HA
o A7l 1.9-24F A0 G2 2 23u] HE
A=2g Paz o4 gev =¥y A3 =5 AL}
2l A goll et dA=e] FHE
2 goma FA AAZ wfg EsHA HA o)
£ nigoz A A7t AE7Y AA dHlA 2
A o7t HE A& dA 222 Ak

I 12 AWMAEE Y 60cm B3 AR A
191 Z=F el KASINICSE Fztet FEA 9 #o|olxo]
th HoMzidet A2"le AL HEVIVL

- fo (&
o
=
¥
Wt
)
N
N
0]
o

=

olv} 231 A]2El  (Offner System) (Offner 1975;
Kingslake 1978; Murphy 1994)& A}83%t} Re-imaging
lens system =3 F&Aol7] Wil A=pe] A F3t
A 2L HEsAN ALAprE BAskeE £A7E Ao
whEo] X1 A2EL T Jj9) 7 ¥ALEoR T4
o] 9l7] wiigel A b glem Azs ofygx] ot
KASINICSE A4 d9& #5317 Wi & F3

o ¥
N
N
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Dewar Window F1 ////7\
‘ﬁéL Telescope Focal Plane
/E————

1

LM " I N
e B —E= -
F2

Detector T
N~ | T/
Focal Plane r;lter PK50
VAL 293 emd Asde PR WAE oF Tud
T 2. KASINICS F3ale] 72, MI% 2% 797 M2 TRt A9 23
W Fi1# 71719 249 Fl §4stz F 7EA
¥ 2. KASINICS H&7] At = 722 F4 AAEH
item value
model Ratheon (InSb)
pixel size 28um X 28um £ 3 XU A=RlY A
dimension 512512 item value
field of view 5.99arcmins . concave
pixel scale 0.7"/pixel primary type spherical mirror
mirror -
M1) radius .of curvature -300mm
diameter 140mm
AU TE Q13K ¢ A4S A7]% 140mm AT convex spherical
Zolr] © X1 A|~ElS 28319 c). secondary type mirror
18 2% KASINICS®] #atA|e] Tzolt}. KASINICS mirror radius of curvature 150mm
= 9y AAHS FAHSE T e sAAY BUA M2) outer diameter 9.08mm
o) 23W %o U Fo 95 (dewar window), LF] inner diameter 4.90mm
T AZ7] o] 9t JHKL BE S aum Bod 71 HAS offset .(telescope focus - M2) 45mm
vt 2@ BE (blocking fileter)?! PK500] JHK ___ distance (M1 - M2) 148 Imm
o oz Mxwo] vk BWE S ATOT TAED dlstagce (telescope focus - M1) 303.5mm
A%7] Ashel 155 N Lold Gon], Bol Ao A distance (M1 - detector) 303.5mm
93t FEHEFL EF 77KE Y4E JAF A AR
o] 3th KASINICSO) AHg-¥ H&7]= & 29 Z.

2 FHI BA Alole] Agle FHY JE WA W
o] mojok F}ARE, o] Fg HE7] Wl ¢
A717F ¥l-ASA; (astigmatism)ol] ]3] DA SR 7T 2t

[N}
[\Y
to
I

1] A28 (Offner System)

=5 | Ke)

Sxu Azme NS 29 3 2d. 239 AXBE o)g) ez £33 27 Alole ADE 1481mmE 3
eE THAd 4 MyA ERF PHAA L 5 zgws 27 Abold AelE 3035mme WA 9
Mo 2 FAER, #Ee BV FH FEUA z9 gy aszh @A Aokl BA wkstAl veht
of whols ® 5= Whelt =% sgch olul HEY] AA FglA g Hy
ez A2®2 @A F Y FHBeR FAEH S RMS 9742 13.2umo] 2t}
7] Wz Azl gold Wab ohe Faelw wWas T an oxu Aol e 2707 4oum o5
A wew, METEAY IATE A7 el HH A o waan gaol gael 9271 duEe ol
2ol we SUE wE tmm o4 Holdx] @ES st P 4L TR
E 38 o2 Aaue GEAL AFlh FBE TE g go pe) exy A2g) ) 4E BHE v
Eol PRl FR FED clod Lyt sopel HEE FAT g0 51 Sz gael omm wT WA FE T 5 9
2R GAFES U F40) FYE DN 4 gony eoe 34 & 2ol Cold Lyot Stop
AR HAY. o8 o2 A 2HE £ HEV) WF o2 AFe S AAZ}E Aol By} 2oL o & gt
oxy AzY F4 Aol Ade TR FEWAR
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E 4. 2= AxHlo FA HE FAF

item value
decenter-x +0.52 mm
decenter-y +0.52 mm

tilt-x +0.20 degree

tilt-y +0.20 degree

2.3 Cold Lyot Stop
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Case C= 47 F749 A7 E 10%Fo|x THe
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T
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a9 4
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x5 Ho] HBAd Foid
3
N Az
(r=, =)
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5. 921 AARS FAstE wAE S dFHEL
2 7125t 300Kel A 77KE BZAIA F=ES A
g gassidor AN A3 3 F49 4
O
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25k 799 Spot diaggram. -2X ] W&} homoge-
neoussHl FET BRE 3] dEA BB Aol
SAE 09 97 20pmel AFTCE () L
(300K). (%) s (77K).

R
300K 77K
ZERE (F4) 300 299.164
89 (F73) 150 149.582
Ag (M1-M2) 148.1 147.687
71#] (Ml-Detector) 301.8 300.959

oj-g-8}o] KASINICS #3872 &
zZAbekgeh o9 sellA dF S
300Kl A 77K 2 W§Zhgk 4
A og A4 Ao
.5 RA AR EFv
vige 9% Agees 77
Gt E 594 2

Aep7t wg- ok

kv

O
=

do
o ok
~
e
> B oo
—_
[\]
ot
X
—_
<

=
xS
pass
i
o
o
o
ot
3

~
°
X
o te
)

)

I

fn
X
<
o
L
°

a8 69] 9F2 AF2olA KASINICSY spot diagram©]
Foke] AL Aoke] FA FEdH 8% A
Alokzho] 0.055x0.05%2 HE719 BA] g
348 Y7 AR 20umolidE & 3
Aol FE7E Aok ER e e o2y
AgE Wo] 45mm QLZA ¥ o]9l7] wiE ol
Q1 A28 A S 4FHFOE A
o 77Kl A spot diagramo]t}. ‘&9 A%
ezt AY fles ¢
o] 300K 79 77K
A

¢

W

A
;

¥ ol
rlo

Oﬂ
Loy ® gy
o\é—lo
= x
2 o2
> o
i
= &
®

B2 B o]
oY, 0 od

g o 4 oo = 2rn € & Dor 2
(R 2 '
R
2y T
S~
e b
o & i
2
2T @
X & 2
o S
(s o
-IUE N
e to o
N fio
lo N
4 Y
9 )
_°|.li
rir
=

2
o
flo

>
>
ofo

ol
ol

=l el

o 2
L2

N =
to
(&
£
>
|

lo sz
-
ok
iy
23
>
o
o 2 d
2L
M
o '
8
o
[oN
£
it
>
oo
21_4
fE“

lo & o
o
=)
)

T
>
ot
o
ot

ARk wsketel A&7 MEY Jol
AT wheEe) AR dolz
Y9 4 Jomz waR veEER

=4

(g W orle BB Mo S
>
o

o

z
s

to onl
o
ok

¢

I

)
oo g

~
s

Ol

I 2Edag 548 4+ UE

@ ol f2 k3 ¥

AP A Aol W
1

[¢]
o
B, o

omﬁff
(2 oo Mo
i = mof S
W I o o
it ol v
rU‘.
o).
o
.
rlo
A
N
i
E o
o
ot

e

R
>
)

A wns FEgH J5eE 7
L5 KASINICSS # 4
NG FAE BESe AL
aA gote HER k=3

EAE glvtn #dsled KASINICSO]
lo] RE P4 BES EFvEoR

o
0\
i)
ol

o oo
N
18 Mo
2 o
o o
b

olf of H,

o
g

N
-

i

B
ok

ob,

rr
oX
ok

32 o 2

oy

=

2=
ol
Lo

o]

P oof 0 30 By > 41 oo @ 2

2,

25 95 A

Ao Fhrlghe gl ul WzEy] WEd HE7)

o AA DNE AN AuFd FFE B REF

AA sl ot =Y cold Lyot stop

& F1 FAEZ ddE v A Ul dxste] F
o

_>4‘
1>
T
1o
1t
o
=

e wHe Avas] Astel WEE 43
$47 A2¥E BHBI FF7) Aol 47 Eg



148 YUK ET AL.
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% 7. #sy 2E 2A
item number unit mass
(gram)
mirror housing 1 2,250
bottom plate 1 739
top plate 1 391
M1 adaptor 1 449
M2 adaptor 1 574
primary mirror (M1) 1 580
secondary mirror (M2) 1 21
M1 baffle guide 2 73
M1 baffle plate 1 64
M2 baffle slot 2 96
M2 baffle side cover 2 70
M2 baffle plate 6 21
total 5,672
223 78 F 7o AU aPAM B & 9%
of #74 WE# ¥ LF €3 vlg Segoz 74
Ho gith 73 BEEL 2733 773 ofwdz F4Hy
37 wES $A% 37 oWy 1w 7 IR o
SolAth. 733 £74<¢ AW 3ol ofue WHg I
a3l ouo] AAFo A wAAe WHE Has 99
oovg Ade £F % dAste F74 wEe 2x
o] £ol3l&mE 33l WiE H A FEREL Aeroglaze
73062 AH83}9] black painting2 3t A 2] A o] ‘91'/\]—3]—

A FEF FPTh EF 7 F-FolE locating ping AHE
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