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ABSTRACT

Korea Astronomy Observatory(KAO) has been developing the KAONICS, KAO Near-
Infrared Camera System, which will be used for near-infrared observations in the
ground-based telescopes of Korea. As a phase-A study for this work, we investigated
observational environments at the Sobaeksan Optical Astronomy Observatory(SOAQ)
and the Bohyunsan Optical Astronomy Observatory(BOAO) quantitatively. In the
J, H, K, and L bands, atmospheric transmission was calculated mainly depending on
the PWV (Precipitable Water Vapour), and limiting magnitudes were computed for
the SOAO and the BOAO, respectively. We conclude that these observatories have

similar observing capabilities and domestic observations are possible in near-infrared.
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AWrH OB O7] F $371F= S = AR EN 7H S, PWV(Precipitable Water Vapour)
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mm TSI EA D) t)7] Fo) £571FE 7 Lol G2 Fuee] v 19 Adow 24
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2kmo]7] Wl Eo PWVE 1% 7} HolA4E F A3 A ST Traub & Stier 1976). welA Mauna
Kea% 2-¢ o' dkm o] 4e] £& 4 A4e] Hrk AAe] Aoy 2B L A2 Bk,

PWV %% whels ole] 7417k glck 73 Qe whi e ehrlesve 248 2w
= (specific humidity) = & 238t PWVE F8F= A olth(T9 = 1968, 1971). M52 &9 F97 A
A 57 Azrol it 55 7] Azke] ¥ &2 o) v gk B2 H o BEE A185] 165um WS
1.87um WESI A Blkae] Bj71E7 &2 245k PWVE 7H= 054 892 27 7] (Westphal
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o] AR5 A th(Westphal 1975, Beckers et al.1979). Bl =3 &% #4 5 B} F Aok 9y 2 7823
T B 237 E o]83t PWV A7 olth o & 0] Kitt Peak McMath %7 2 grating spectro-
graph& A28} 1.0832um(Wallace & Livingston 1984), FTS(Fourier Transform Spectrometer) S A}
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gutelt S5 AL o EHEE-PWV TAAE &, 7F2oll+ 4 (1), dFlE 4 (2), A=dE 4
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In(W) = 0.0393 x Ty — 1.155 (1)
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1. 7] #571%

PWV A A} H Kitt Peak

o5 (H ) 25 mm 33 mm 24 mm

AL (H4) 42mm 5.0 mm 3.4 mm

In(W) = 0.0361 x Ty — 1.108 (4)
In(W) = 0.0361 x Ty — 1.221 (5)
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IRTRANS42] A 4+ A3} (http://www.jach.hawaii.edu/JACpublic/UKIRT /astronomy /calib/atmos-
index.html #=) @ ATRANS] A4 23 (Cox 2000)2} v]wa] A 2 2po]7F Yt $2l& o] &
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¥ 2. KAONICS #3419 a8.

Zsta s J-Band H-Band K,-Band! L-Band
AA(A x 2) ~ 90% ~ 90% ~ 90% ~ 90%
%’J*P"(T# x 1) > 95% > 95% > 95% > 95%
Offner(¥HA} x 3) > 83% > 83% > 83% > 83%
Blocking filter 1 ~ 91% ~ 90% - -
Band-pass filter 1 ~ 80% ~ 80% ~ 80% ~ 80%
KAONICS > 57% > 57% > 63% > 63%
7 44+KAONICS > 52% > 52% > 57% > 57%

LK short band: 1.99 — 2.31 um, K-bandoll B4 ] 74 Q42 BEAo] <j3Fo] Ar}

Peak?] $1X]+& A7 111° 36'53.475", &9 31° 57’ 11.990", 1% 1938m (http://www.nas.edu/bpal/
US_Radio_Astronomy_Observatories.htm #Z)& AFE-3IATE 24 D HHAe] PWVE X 2@
o]&H LxolA 2R3 AxE A4 o, Kitt Peak®] PWVE 37 3202 233 4308
MBI AR AL E T S ThFSA WA A AR ALl T2 PWVES BIAABA
HK, L= el o2 o) Boe AGT 4o S04, ¥R, Kitt Peakel e 242 1

2, 19 3, 21 4904 YEPH T ot w35k, ZF 57 e oA AP A wde] g ] 34
& A A= O 5(PWVZF A4 34mm Y W)}k 27 6(PWVZF AW 33mm Y wl)3} 2ok A3
A7 2457, F 35 AFHY 157 F5F U7 B gads & 5 Ak

g} o w2 o) 7] & A4 23 E RE, £F 2E A28 3 Mauna Kea 2 E] A]2~ 8l (Tokunaga
et al. 2002)°] & 23 AL UFolA, J H, K, L icd 37 7] £34&< 74]&611 Hkoh
I 235 39 73 29 80 et Utk o 7]l H, K e+ B+ EH7] -‘T:—J"’Jr%
JE| 9} Mauna Kea ZE]S] 2o]7F AL AT J W= FF H = FF7
22 3¢ th7] F3& o] Mauna Kea ZE| ol Hl&) v}t T2
RAT PWV7ZE AR = AFHol+= £F 2B B¢ th7] FHee] o @
HEA 2 oz B = FAQle] B th7] F3h&o] woh 18 01]
o] 4¢uk B Feo] Aole 2] ol HoA T AAZ 52 +F2 7] FHso] A9
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# 3. KAONICS sley 513 9.

W= J-Band H-Band K,-Band L-Band
4937 (pm) 1.25 1.64 2.15 3.50
W= (ym) 0.16 0.29 0.32 0.60

£ 4. KAONICS Wl=28 A4} =27].

Ao Visual'! J-Band H-Band K,-Band L-Band
SOAO(%7% A7 0.61m, %74 A4 0.18m)?> 2.0"" 1.67"" 1.58"" 1.49" 1.36""
BOAO(%7 A7 1.8m, %74 A% 0.585m)?3 1.5" 1.25"" 1.18" 1.12" 1.02""

TG AN ZRA FAR(AAE 2 1997)
2& 5 0] A http://www.kao.re.kr/~sobaek =z
3AA W 9(1997) KAO 7| HIA 22

FAH Bl @4 EAFE Planck BAF #A A Q1 A(6) 2 2 RE] AAbsich
BA(Ttel) = 1.1910 x 108)\75/(614387.7/(XTt61) _ 1) [W m72,u,m7151"71] (6)
A7l A 3 A £ pm DGR ZHLA WMeE FAFe] JEHI(F 3 FR), Tiave B3 F
A BA exrA Aes K 92 YPFATh oS AR A&7 QAEE 47 BA 9
EAFESHAE O3 A ()= A& A A4t
Fiet = By(Tiet) - AN -2 -7-Q [W m™%] (7)

o] 7] ol Al AXE W =2 (bandwidth)S 2] U] 3tcH( & 3 FR). e F A £ 7 2] UEE(emissivity) &
olustr ¢ 0.1 o] AR, 7= F3A Y] FIES vt & 20]4 KAONICS ©o] £ih&<
A L3sto] AAkstl Q= YA Z(solid angle) 22 A ZF 53 & F 2] XA} 3 7](seeing size) S o] &3}
ol diY3icy A4 Z71= dwrA oz A% of ul# 3 rH(Glass 1999). £ 4+ AW AFHET(SOAO)
oF HAMGHEH(BOAO) S 7HAIF 98] Ba A 2718 7€ 2 A ALE F= vl
Atk

HAzxRow BYA IA BAld o3t Fake] M= A (8)F o] ] FAT} LA s Z+
Z+ AAbEt gk Fo] "tk

Niet = Fiet/Epn - t - (Ap + As) [photons] (8)

71N t= AE NS YL, 4,8 Ass FA% R4 HAS on| @k By e A Y
o] YA E Uep ™, he/Xo AolA T3S B dsto] AlLter

Sz, 479 DS/ A9 OH Bl 22 F0AAR $2ol A BA%e 24 & 140z
3= W37 A et E R S A w4 g o= A G 4] Eo] oA Atk 53], 1-3um
s} FAel A F2 A Uerdr] Wl £l J, H, K. MEoA & s of 3ln] L =0 A& FA)
34 QT & 5 EHA Fud = OH o 7] 2] 3+ %3872 (Cox 2000, Matsumoto et
al. 1994), &3 YA KA 2719 AlF)e 2 AAH = EH2Y ALt 23S R eF o

\1

)
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I 5. OH th7]39] ¥7)¢ 9=

J-Band H-Band K,-Band

OH airglow[mag arcsec™ 2] 15.6 13.8 15.5
SOAO flux[W m~2] 4.292 x 107'¢  1.322 x 107" 1.101 x 10716
BOAO flux[W m™2] 2,405 x 107'%  7.376 x 107'¢  6.223 x 1077

o719 94 B RS

J-Band H-Band K,-Band L-Band
o] &(H ) 0.15 0.10 0.20 0.50
A&(H4A) 0.05 0.05 0.15 0.30

AR Z ol s Jebl AL Stk of 714, 2 A R o] Al 27)7F @R ool vl oF 1.30)
27 W2l 2 I SHA7E H A et A R, AFHoR 270 dAEE &
AL ol 7o A 74 WA T& w8 golnE HAMAEUAAN o AXA Aot

ARz, 718 @4 EAbs 35AH A th71d JAoA Bed e €4 54 F3< 9
ojgteh 7] @4 BARe] g Fo3 4dd #5719 U AA HE FE LEE AxH
HEA 20 K A% W& Aoz 42 A 9Jth(McLean 1997). 2 AFojA= w4 &2 EAlz A3 3
ol thsl 2ol 22 FAsH7] Sisto] th71d AAS] F& 228 =
3 10 K W2 ZAL2 7Pk Al B2 914 4 (6), (7), (8) A8 wAFstt). FstAle] T34
(1) TEEs 23 JA A2dS T of sk, A WA Av TR0 "AHLR A
(e)& 2™ 7,804 Fastd Zhzt i=b 2 % 634 2Tt

mebd, SR04 GlA BEE S e B BASTE e AO)% 41022 TH A
2+ 90
Mstar = 2.510g(Fvega/FSta7‘) [mag] (9)
Fotar = S/N \/Eph/ t-A ) \/(1 +AS/AP) “ Fiet + Fon + Fatmo [W m_2] (10)

A7 A mstare (S/N)E 7= &5 4 5-F (limiting magnitude) 0] 31, Foego s <H A #Z
ANA 7]EEo] Hx 0572 Vegad HF5T w9 %—E*ﬁo]tq(l 7 #=, Cox 2000), Fit,

< 7ML FATTE maa-d G20tk t= 4

Aol g3t dAHEAEY A, OH ﬂlﬂ%«] =

1
J >
=
N
1o,
e i
n
1
>,
(3
o
[>
o
_\1
—|o

E A 7E W3l 2 BE715 3 )
% 263 K, 273 K, 283 K & %ol tsliA vtE A4kgch 139 9, 10, 11, 12+ 424 ], H, K,, L

J-Band H-Band K,-Band L-Band
Ny [photons s~ 'm™2um™"] 2.02 x 10'° 9.56 x 10° 4.66 x 10° 1.17 x 10°
flux [W m~2] 2.674 x 10710 1.754 x 10710 7.863 x 107 ' 2.274 x 10711
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D9 [T 29 T
SOAO BOAO

201 20 19.6 J
18.1

Limiting magnitude [mag]
>

Limiting magnitude [mag]
>

10 T RETT] R RN N AT B ETT BRI 10 e v v vl

1 10 100 1000 1 10 100 1000
Integ.time[sec] Integ.time[sec]

JMECA AE AL E - 7Y 2o g He ASEA FMAIFF(S/N=10 713). %2
AWAHEY(SOAO, 0.61m), L 222 K

To sl 1 A AAE BoFT ek 2HAM
LAtk AMERREEH AT %ol e A A
A AL, K, L M= ARE ke F55 W3S vEbd

jZ_
35 HojEoh =3, AAA SR spo] I =g 245 2}74 SwHol o oAl =

, 19.0, 13.9 ‘::LWPZI %:Li 7hsstth REAA R 7 &
H7HA] AE7sdE BoFy I Aol I A &
A BALS 7] dA BAbe] o 2 4%E 27 wjwol, &5 dA5F¢ J, H K, =R
o Ex Eﬂ A AdEE & 5 Aok
3l 5 A FY(extended source) S FEZE Ao A Ed HUrh oS Sof, 249
o 7)ol A W25 = Hy 7= (intensity) = L Mo A FF RS2 4x 107 [W m~2sr~'] o]t} o] A4t
A3 2ast A AE719 & A A ok(field of view)= A& 719 st DA 27 & 27umet
o1 (0.61m, F/13.5)9F & 4420 (1.8m, F/8)ol M Z+2 0.68 " /pizt
=5 263Ko 2 7FA kA, S/N7F 100] = 7] 913 &F o] 275 = A+

A AR R ol A oF 48%, REAHE A= o 137 eth T8 59 219 L Wi=e
A FAH (AN ~ 0.035um) BEE AHEE G50l S/N7F100] 5 7] 918 #ZF0] 275+ ARAIT
= &M AZ oA oF 168%, HAAEFA F46xolth 542 tf7] #ZFoM & 5L F
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