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ABSTRACT

Far-ultraviolet Imaging Spectrograph (FIMS) is the main payload of the Korea’s first
scientific micro satellite STSAT-1, which was launched at Sep. 27 2003 successfully.
Major objective of FIMS is observing hot gas in the Galaxy in FUV bands to diagnose
the energy flow models of the interstellar medium. Supernova remnants, molecular
clouds, and Aurora emission in the geomaguetic pole regions are specific targets for
pointing observation. Although the whole system was calibrated before launch, it is
essential to perform on-orbit calibration for data analysis. For spectral calibration, we
observed airglow lines in the atmosphere since they provide good spectral references.
We identify and compare the observed airglow lines with model calculations, and
correct the spectral distortion appeared in the detector system to improve the spectral

resolution of the system.
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LA 8

FIMS(Far-ultraviolet Imaging Spectrograph)+ 20033 9¥ 274 WAE 3817|594 135 (STSAT-
1)9) FAA 2 $e oo B2 12(10%° — 10°K) 9] Sejzuiz iE P ARLIA o
gol &M B2 F EHo7 53 JYrHKAO/KAIST 2003). 129 A7 Set=n} Q7+ ook
ol AH R A daEol AowA HEEE F£8 WEM(CIIITTA, O VI 10354, C IV
15504, He 11 1640A 5)2 BE o2 H o) RoA =0 AF7HA o]S5E BF 285t B3 e
293 A A2 L NET 97 97l b B FIMS: v]$ SH A olgl & 4 gluh(eldi3] 2001).
SE 239 Eof AUk A1 FE o2 A7 38 A A (photodissoication region, PDR)
A esEE AR FFYEN 5 BEST2E2A PDR A9 E9F E4 2 342 A7 8
4 QltH(Pak et al. 2003).

o)t & AFE FU3] £¢37] Hd e F3t ZE719) vtAVMA & FIMSE B3 33
= AAMof divh. dAH O AN AFA FAE o] &3 FIMSS ZstAG d&719 54 2 A
¥ Z2AATHKAO/KAIST 2003). ol &3 AA T W& 274 71€3gch & FIMS+
38 AE702R fA4A AY ¢F2 LAS £ A 28 MR FAFHA HoldLe
22 AF, 49, 2 A 25 5o g3 24 LA E &, 8% AIEA ¥ (on-orbit
calibration)o] 4 o|t) FIMSY &4 B3 o2+ 3A ZE W A(sensitivity calibration), 33
B A (spectral calibration), 28] 3 AloF B & (boresight calibration)©] It} A= RA L EFF YL
2 olgHE B HAS AEFoH SYATHA YF 2004). 3¢ EFL X3 df71F HEA
< ol g3t £3d = At W78 54 9 A4 A= LS Yo} G M dFNM £HL
299 &AL WA S o) HEAE] EF I3 JEE AFTH 2 dFdHE FIMS
B A2 973 BEAdE 55, o8 W/F Bd 29 EHH vjag oz N FIMSS Fabi
999 B3 A3 2 AFHE AA A

2. FIMS AJAE ME

2% 12 FIMSY 388 AU 19 230lth. $9% $49 E278 522 FASL

EFog AR Eo] b (900~11504), oA o] F3hH(1330~1730A) ot} 239 A&7 4

B gers B 2 20 B3 7R WF22E 149 I oAt R+ MELR A

de] 372 € 5 Aok ol8)§ ZEAE dASZ 93 P E D spot diagram S AR .2

(34 9 2001), A=} 22t 28 A5 FAE A7) Y #A A (tolerance study)E 4

FATHAZ D 9 2001, 2002). FHoz GAH FIMSE 24 B4 S AX 54 3718 533
= 12 A= ® 13 ZtHKAO/KAIST 2003).

3. cho| & &8 W &3
FIMS®| a3 HA £4% 93 20033 12955 20043 84 7HA] 3627 orbite]l AX FE%
th71F ~FEY dolEHE o433t FZH dioJEl= YAACZ stim correction, derotating,
dewarping, masking 52 HA& AX FFN)H £RA=(g) WE FHEEH 7] Fo] Ak Wk
HESE AE5S +38 doldepd f49 AAA S A 2Estd A ARAA 549 AF
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E 1. FIMS Optics design specifications.

Iistrument Parameters  Short Wavelength Band Long Wavelength Band

Band Pass 900 — 11504 1330 — 1730A

Spectral Resolution 1.8A(A/AX ~ 750) at 10854  3.0A(M/AX ~ 750) at 1550A

Angular Resolution 5' —10 5" ~ 10’

Field of View 4° x 5’ 8% x 5'

Effective Grasp 0.6 x 10~ *em?sr 1.25 x 10~ %cm3sr

Mirror Figure Off-axis Parabolic Cylinder Off-axis Parabolic Cylinder

Mirror Focal Length 125mm (F/2.2) 125mm (F/2.2)

Slit Height 2.75¢cm 2.75cm

Slit Width 150pum 150um

Grating Figure Ellipse of Rotation Ellipse of Rotation

Ellipse Axis A 180.0mm 180.0mm

Ellipse Axis C 242.6mm 242.6mm

Toroidal Radius p 326.97mm 326.97mm

Ruling Constant G 2250 lines/mm 3000 lines/mm

Diffraction Order Second Inside First Inside

Slit to Grating 177.4mm 177.4mm

Grating to Detector 170.0mm 170.0mm

Input Angle a 21.9° 21.9°

Central OQuput Angle ~5.28° ~5.28°

Detector Size 2.5 x 2.5¢m? 2.5 x 2.5¢m?

Detector Pixels 512 x 512 512 x 512

Mirror Coating B4C MgF2

Grating Coating B4C MgFq

Photocathode KBr Csl + Grid

Fixed Filter MgF, CaFq
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2 424 we 2z} oi7)F 49 FIMS B33} AURIC A4gtahe] xbol(2s): A).

AURIC

Wavelength ¢-3.56 ¢-3.0 ¢-2.5 ¢-2.0 ¢-1.5 ¢-1.0 ¢-0.5 ¢0.0 ¢0.5 ¢1.0 ¢1.5 ¢2.0 ¢2.5 $3.0
13560  -0.2 -2.6 -20 -1.5 -0.7 03 04 00 -08 -1.0 -1.6 -1.5 -1.6 -1.4
1385.3 08 00 <05 -14 -19 -21 -18 -12 -13 00 1.2 08 12 03
1398.0 01 03 00 -07 -05 -1.3 07 -1.6 -29 -1.4 13 02 14 04
1431.2 04 -08 -07 01 05 07 08 02 -01 -05 -0.7 -1.4 -0.7 0.0
1445.5 25 07 -02 -02 01 05 08 04 -01 08 03 06 09 -0.8
1465.4 25 17 1.1 03 -02 -1.0 -1.2 -1.2 -1.0 -04 10 07 09 12
1475.5 07 00 02 -01 -04 -1.6 -15 -28 23 -21 00 -1.0 -1.5 04
1493.1 04 02 00 03 08 12 07 -07 -09 -1.83 03 -03 03 0.8
1509.4 09 01 -08 -1.2 -05 01 -02 -06 -01 -1.7 -1.0 -1.7 -1.0 1.2
1531.5 00 04 -07 -10 -1.0 -1.1 -1.3 -08 02 0.4 -01 07 00 -0.4
1556.5 -0.2 -0.7 -1.0 -0.9 -05 -05 -15 -1.6 -1.5 -19 1.0 01 0.9 1.1
1577.4 07 -01 -08 -05 -01 -0.4 -0.8 -0.6 -0.2 -0.5 -0.5 -0.7 0.5 0.8
1586.5 00 -03 01 07 -01 -01 -1.1 -03 006 00 -05 -0.6 02 -0.6
16015 0.6 -0.2 -05 -0.1 -01 -05 -09 -03 -0.8 05 1.0 09 1.2 1.1
1628.1 02 -09 -1.0 -08 -06 -02 -03 -04 -09 -07 -05 05 02 0.8
1659.0 09 13 11 1.1 05 -04 -07 -10 07 03 02 -02 02 0.2
16749 06 -1.2 -08 00 01 -08 -1.7 -23 -25 -2.1 -0.2 -05 -0.2 -0.3
16911  -2.0 -25 -26 -25 -22 -20 -1.8 -04 -06 -1.2 -23 -1.2 -1.1 -21
1704.3 - 03 -13 20 -31 -1.3 -13 -07 01 02 -1.2 -08 -12 -

orbit A& A BE A7kl AA t7]F o] FEHE AL ofvn B4 FEo] oL = vk 1
WA 2= Z472H9] orbit HiolE &5 2 29} Zeo] TR 7] F A Eo] Hol: REW AYdo
Agstgen JrAEe ddo] o AlASS Aso] F-2ulE wold st ohg 23 32 o FA
3o} 81 9 °)E) S binning & 1A 0 2 3t 3}Fo] W2 histogram2 2 1A Aot} AMoR 1
AW 2 EYL 713 Al B0l 23 AURICE |83t 7448 2 o]t} AURICY input
parameter 24 W& Aol FWHMS 3422 AA3s gt 13 3004 2 4 Q5o FIMSE 333
%243} AURIC 29 A4 $&Mo] ol 2 dAste AL ¥ £ vk o 0 113564011 N,
1691A A1 o] oFzt 92 o] ZA A oL} Q2S¢ 4 Utk $e)lE o] 8 spectral distortions
2337 A8 o2 22 FYE FPHAT

4. Ity 2 N 4o

Spectral distortion®] y&, § €2 % ¢ol el Yepdo g 7718 34 ¢of & 539
AFE #3171 §18t] S & detectorE ¢7 0.5% A & 14408 Yot 27t ¢ —3.5(-3.5 ~
—~3.0), ¢~ 3.0(=3.0 ~ —~2.5),¢ —2.5(—=2.5 ~ —2.0),¢ — 2.0(=2.0 ~ —1.5), ¢ — 1.5(—1.5 ~ —1.0), ¢ —
1.0(—1.0 ~ —0.5), ¢ — 0.5(—0.5 ~ 0.0), ¢0.0(0.0 ~ 0.5), $0.5(0.5 ~ 1.0), $1.0(1.0 ~ 1.5), ¢1.5(1.5 ~
2.0), $2.0(2.0 ~ 2.5), $2.5(2.5 ~ 3.0), 221 $3.0(3.0 ~ 3.5)2 ettt o] FA vy oA 2z AA
42 3% 343 thA histograme 733 742te] ) 7)1F 2HEY (AL F4 37FE Gaussian
fitting WHS ©]-83o] 23 5 AURICY =9 A9} 1 g vl sk E 2).

20 2w gof whel Ao 2.8A7HA] 2ozt ¢ & 4 Atk FIMS wloEje] 44 7122
IDLoJu IRAF packageo Al Bl F d= o3 I BY L2 3YL L& 4 YA7| & ¢
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2l E 29) 2AFY ¢ WE A AZFL BANFEIDL =2 3YS A ML dolHE R
A3 Ak o) Z2aYNA g0l G2 4 A HE 2 RE o] 85 HFo] WE distortion
polynomial fitsing& & F o)), 1 o] 00] H =8, & AURIC 29 33} FIMS 32 3] x40} 7} 00}
H £ £ data¥€ inverse interpolation 3= ZAYE £ATTE I 4= o)EA EAH tlolg] & t}A
B3t 1% 33} o] histograme 1% Zojtt. HAH dlolejr} Filo] G ASE ¢ 5+ 9k O
I1356A3} N, 1691A4 0] 2} 2 24 334 & ZEE uFgon] N, 13984, N; 14754, N,
1500A4 0] RAAETE A8 TEHAE AL B 5 Uk £8 24 Aol 2T 5+ 9dyd
N, 1556A407 2 g9 Mg A Fol= BFL & 5 Ak TP 40)A 33o] g2 Fog 24
E 9249 FWHMe] AA = AL 8 4 Jd=d o] FIMS7} 1600AZANA AL L2 Bal5e
27) W) & o] tHKAO/KAIST 2003).

5.4 &

$FAA FE3e= GAVZIE 2 5 A A 9 calibration T ohgt 3 F oA
on-orbit calibrationo] m|-% &8 &t} £3] spectral calibration®] 435 o] oF2] % sensitivity cali-
brationo] +88 4 JoB g e HAY AP oF FosvtL T F Aok = FEgIE
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