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Far-Infrared Spectroscopic Observations of Photodissociation
Regions
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Takao Nakacawa, Haruyuki Oxkupa, Hiroshi SHiBal, Hideo MATSUHARA,
Toshinori Ma1HARA, Kohei M1zuTant, F. . Low, Tetsuo NISHIMURA, Yukiyasu
KoBAvasH1, and Norihisa HiromoTo

Abstract: Interstellar far-ultraviolet radiation (FUV: 912<A<2000 A)
dominates the heating and many important aspects of physics and
chemistry in some interstellar neutral regions. These regions are called
“photodissociation regions.”

We have made far-infrared spectroscopic observations of many
photodissociation regions with a 50 cm Balloon-borne Infrared Telescope
(BIRT) and a liquid helium cooled Fabry-Perot spectrometer. We also
adopted a frequency switching method to observe diffuse compoents
efficiently. The spectral lines we observed are [CII] (*P3o—2P /5. 158um)
and [OI] (3P,-Ps, 63um), both of which are the most important coolants
in photodissociation regions.

We have observed many kinds of photodissociation regions, including

active star-forming regions (M17 and NGC6334), central regions of our
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Galaxy, and wide regions along the Galactic plane. Our observations
showed that (1) photodissociation regions are very clumpy and that FUV
penetrates deep into clouds, (2) photodissociation regions are ubiquitous,
and (3) photodissociation regions are not minor interstellar components

but their total mass in our Galaxy amounts to 40% of that of molecular

gas.
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DWAZEIEFIZEDFTHELEL, 2)CO BTG L MBELIRFEO—EMEA A+ ~
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F (Ho) &, 10~13 eV OmEMNE % WIL (Lyman and Werner bands) L 72, # 10% D

This document is provided by JAXA.



1990 4£ 1 A THB W EE S 257

WRTZODKEEFIHEEST S, A, 270 - FBICB8E5—BILKE (CO) i1,
11.1eV LLEDKF ORI & 1) fREET 5.

IANF=DBIA<y -3y FUEDOKTIR, BB E 2, KEFETFLYEHT L0
W, HIFEEOPRIZIZIZE2IIALAD LR, OB TL A EEdTE LW, LaL,
EENRIEKEL B L 2V 7OIKERTICL ABINAVNE V. 2072012, N8I
HIESOMINZ T TLAZLTL 5.

CDEHIT LA L omENFE, HIEBROMINI OS2 R T 5. T4bb,
WML DS OFTHRMEL, ZEAEOTENIET 21344 ORETHEET S
FHTHDH., Thd, CORLDEETHLABYELTHS. T2 TIEESIZZDHEHO
ERCIARL, BHWEOMBAEE - (LFHK - LEREEENRIZ L > THR S h T
LB E LB E T8, LT, HIHEBE S FEDORIZEN D EHEVEDS DR
BATHICH S SN TV DIBVEET RSO AL 5F, —KOEBESEICES ShTwnsb
WAL U7 T A GBS, TRROAEEBICE I NS,

FRBETEIIE, NEEEZR - TWD. K2 [6]iX, ZONEEED D bOILEEMIZD
VT, —RETEAWIIR LD TH S, HBRHHBOEE L, HIHED 5 ORENR
DLAZHAHIZE>TRESINT VD, Lo T, M1 Cldsihz = cizn <, T
HATH T HEWINE (Ay @ THd ApuvE BHBIBRICH D L E22) TR LTH D, Ml
DFFEHIEEOENETH 5.

M 2DRT, —FERDVKE LEILEKEFTTFORETHS. KEFTTOMEZFRILFTF—
134,476 eV TH LD, COZAINF—DRFIZL > THBEKESTOBEETHZ Lk,
KESFIE, leVRIBOREMEFTRINT L L2, EERE X'Sg) 26720
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3. HAkR
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BRIVBDOETF - 4 4 OISR EBEFRROGEHII RO EHBH T DHI L%
BETHR. BEDODRMAZADHEIIIHL L) T Lid, FOART PUVEFE DL
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FZTH AL, GERBZERNS BN L ), LMEEROWRE - (LEEMRTH L
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HBXU6AS5H (£5i2UT) 2, KE - 7FH 2 - 7S X7 4+ D NSBF (National
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(i LAVAN
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3, EREHAORY - LRI - T o h DT E, FEEFIFLTEI0ES »
Ty NTBIENTEL.

RBEHO-OD LV 71X, HHHAIE CMG (Control Momentum Gyro) (24 5 T,
EEAAIENS Y BBICY—KE—5 =12k -7, E4HHIN TS, FihHOB)E
i, 72747 X7V 7O—ETHHIUNRELEHEIZL), TY FFERIREOBT
SEXNTWE, LBEEICIZTO0OE—-F2dH 5. MEDid, BEHEOSREST LRA
L HPLELHEEE— FTHY, )00 EDR, AT+ T 9 =D OLDBREFTLES
By o EERHEE— FThA. HERHE— FEBEORS V71 078 b7y ¥ TOREN
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Bl +rilEmuwikEoBiE v ERNTAI LA TE AL IIILT.

M6 lF4sD7 77« RU—HBFOERELRT.

GHBENTE —LRATY » ¥ =L VA ZEECTITON, ZDODANRY MVIEHFEEF
ANRBRTEL LI I o TWAE, SRV ATFLITOICHMIYLTEY, §425, KEE
EROEROT7 77 - 00— T KEERAOERD 7 7)) 7 - RO —T#&t LD
B THER I TWA.

ZOSBEEFRORIRBBANEEEE L HASDLEBAY AT LTI}, E-240K
X X133.75 (EE), WESMAEE A/AL=2100, NEPsys~ 1 X10™“WHz *T
5.

3— 4, EME Ge:Ga RIZWERHIE

B, BEABERAERE FHB¥HEME OLFTHE LA, EMi
Ge:Ga W2 BRI 3% (Stressed Ge:Ga Photoconductor) # v Tw [9]. —#&IZH-E
ETFRBRESE, HLBEOEHELVLEVERICIEELH V. filzid, 2R
WD AT D EREIRELHD GeGa HEERMBHIBFOELE 2, 110um UL ED
BECHRESEEIIEDLSL., Lo T, [CI (HEE 158um) ICRWEELRHOET
RIRR I TERIEITFRE L 2D o 7.

FE#ER Ge:Ga FAZERRIE I - OBLHEA LD TH A, ZORBIZ, BED GeGat
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19 F o 7EDHE.
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4 OEFR Ge:Ga HAZFEMRE AR, HEHEBICILITRE AVTERDOREL T X
Moleb 2AHIHEEND 5.

3—5. BAE—~F

BHIZIZ, 2200F—-FxHWS. (7).

1 DDE— Fi&, ERPOFRNMEREBRICHVWSNTELZHFa v 7IZEBLD
Thb. ZhiE, BHORKLEZORBEOSBE OB TREIIY—L% A, v F 7T h
ZEILD, BREGEFr VL, HIOEDOES THERELSLDETOHR LI H
THLDTHAH., ZOEFE—FEHWVAEE, LD ZAFATIE [CI] (JEE 158um) BL O
[O1] (KE 63um) D2 ODARY MVEFFRIEESABHTAI LN TESL. 2512,
FEADARY M VBOFORBEERLBLIENTEL, 712751, BHOREKOZEEM 2L
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L7z -T, ZRFa vy vy - £— FTiE, ZBEICED - 72 RO BN 2 B AT
BETHhb.
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ZERIENCIRA 5 72 T O EEM LR BEIATEIC 2 - 72D ThH 5. 0L hhHE, §&
B DL VRN R BRI TR S AW SR T E 7288, FRBETOM KA L ER
RERTOFAIRRPIA 2. KEKEEE V) RIF LB L, SFR2%H L7 7
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7 RO —GHEBFTHD GER S NEERBSIREL DV - T, ZOBRME— Fi
MO TR R 572D TH 5.
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[CII] (158um) D~ v €Y Z M FRUEOB D L 5E L 7.

4. & R
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K13 SR (C N4 — <1 HE#H > 2 7 2 BICE (Balloon-borne
Infrared Carbon Explorer) ® 35 %.

72 B LI, RMAyr— N Th7IZEED, [CII] 158um B LHL VRS LK
DUGEDTHY, T/, [CIHI] DL — AT HRBEEBSERWEO,» 2 ) DEES &
OTWVEELMERTES.

5. FFRETE

SR, WIETTRRTELZBHMOL,TY, BICHHOLRBN: RBEI ¢ L%
ATE LTV 5.

A EERIZ BV R BRIV EESE BIRT) &, FAOZERETHLD, LTL
SILBHY —NANB LD DThh oz, £2T, [CI] ARZ MVEIZ 5505 5
B = A R#E(L L7282 2 7 4 BICE (Balloon-borne Infrared Carbon Explorer) % ¥4
FELTWA.
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A LWL VEIRICEARHD LA LOMBEER/MIMZTVAE. IhbDITRIZLY, B
B 27 LAekE LTOBETREY 5 U TIZHZONL EHFL TV,

HEROBREREOBIIL, KELYEHT S 13.6eVULEOENRBLIY, 20X %
AT A2 L DTEL0RERZ PL—ALTWADATH 72, T, EWE
DEEHE R R OB OB —EBOAZBE L TV AHITEX W,

—F, $e o [CI] FMEY — A2 D, RELXEHT S 11.3eVIIEL3.6eVIT
DN ST DERE L SR 2 7 — VCHEEIC R B3 T THh L. ZL T, BEHBIHBOBED
A5, FOANRY MVOEESA T THRALPICENS. Lch - T, EFBHEOIE
THLEDLERENH L, PRy —VTHLMIIRZLERDRSL., L), EOMIK
BB COEBN A OEELYRE L HTEEIID > THLMIT A Z EMMFEINS.
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(1) %50 cm ORERBBRANMEEHES L AN 7 2GH 7 7 ) 7 - *u -5
%550, [CI (KE 158um) & [O1] (&E 63um) OZARDERINHEHEER T
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SIREEAEENGERIZL o TRESN TV AHBTH 5.

(3) JeIREESHINTlE, MEEIMRERIL 7- RIED S OB T BUL AT XRH ZMBBETDH 5.

4) [CTII] G&E 158um) < [O1] (KE 63um) 7% EDET - 1 4 v OEARI I E
KA, WSRO L EHIETSH 5.

(5) HANOER B, 5% EABERD M17 2 NGC6334 705, FA DOSFFROH
LEEE, X5 ICRIHE OB &, £HEICb7:5.

(6) ERICERE S N7 BMBEEEE, HHRTHELD L EMMIILN > Tz, Zhiud, Kt
MAESHIRTH A/ DEEZOND.
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