2024 & L AR

55010 45 m EEEAHWE
AE )=V A—HF—RDOERICK S
KEEFRBERBOH REZEDHFEE

20254 2 H 28 H
mEAE AR

IR
B BB B O — 2

21s2006a K& 1E5%



Bz

AR = A =PI KERBERRESI T2 Z e PHoNnTE D, —HORETIZEMN
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F1E IZL®IC

1.1 MHEE=S
1.1.1 KEEZERKBEICDOWVWT

KBFD MG LB EZ S DOHEEIFAERE L IER., HWKEEEIZ X2V EEHIEFEO 2
MBS EEET 5. TOFEEAEMHT 2 Z 21, BRRCHARERMEBEO/LZ
Mk 2R g 2 ECEHETH .

Fl, AR = VA=Y —IKEEBEEREZI AT E2Z erMonTsy, —Ehicix/EH
Z#ERTRABMHEINTWS., FPLEDO A =X LD WTIREBOBHP RIBS N TWVWS
2%, 10 - 100 H AL O #GN 2 ZF O K & LT, Inayoshi, K. et al. (2013) [1] I, m\WE
BHER(Mx 21073 Mg yr 1) ICBWTHBREDOREEIBAICE L & &, b EA— KR
BAZELRDETINVERLZ. ZOMIALENIC X > THRFDHT AR XA N DOIRENZE(L,
AR =NV A—YP—DPLF 25 EHIFTLFZOSNT VS,

1.1.2 KEEEFERESICESITIREHEHSFDILE

INET, REHS TOMFEFICHNEREEMEEZ SR L UTHEI N T E 2, fUNE
BRPEMERTIE, KEHS TP TEIATHRSRBERITICNT TEAT LI VM5 T
72 2. L2L, BIZEEKITTREILTWVWSE EEZOLNT W RKEHED THREEIFET S
IEATER S 1, Bz g nkige U T, F#EL 2 CH, 2 FRHIRFEBE D T2V ERKT 5 Warm
Carbon Chain Chemistry (WCCC) HMEIE X 117z [3].

EETIE, KEBREREIZEWTE REBHD FAML S (4], FAOHEIED ST
5. KESREEREE T, XOMOENMICEROGELZIT 5720, KIABED TOEK -
BommR A U NE BRI KRR & 13 R B e D B

REBFIHEOCFER#EEZFHRT S5 LT, T /KU AV HCy, N R EDRFEP S T N,HT
DIFAEED, LD L 205 ZEARBREINT WD [5]. ¥ 7 /R A Y HCy (N OFHE
B, AFEITRSEBRITITMTTHEMNT 52—, NHY ZX A MRE»SHFEL = CO
EORIBIZ X > THES N, ©IFNFEDLTE. K11 D& 52, Hfilic HO3N OREE, fl
IZ NoHT & HCyN OMZEEEZ &b, BB LIZTay bT528T, ZNoDH TOHE
ERRFEIATPOBRER AT AL #ET E2HT2 N —ATE 3.



1o ‘ f;_l-WI]_’(_)_"__""__":
1
1
| OOff-HMPO '
° | i
Py ! ® HMSCassociated with hot |
—_ 13] +— @ | : : L
= 10 ® o & 1 core species and/or SiO :
g ! I 1 ! GHMSC !
g * 4& 4 +
T e— 1 :
= 1012F +* i}j—‘ =
& |
ey | \’1
%
101 : :
1 10 100

N(N,H*)/N(HC;N)

1.1: HMSC (REEERUATEIT) » 5 HMPO (KEEFHE) 2h i CofbFEl. A
THRSEEIZITTH#lEZ FL—ALTWARTHRRTENS.

el HC,N OFEZ R, #ifl: N,HT & HC;N O E L (Taniguchi, K. et al. (2019) [5] & b
51 H).

1.2 BN

AR ) =) A =P —FRKEREEREEDORE DB THREL P T VI LR SNTVS.
ZDIZDAR ) =V A=Y —JFDYT ) KY A ¥ HCyy 1N ¥ N HT OFEE % FHIZ T D A
T431J T Taniguchi, K. et al. (2019) [5] OFER LT E I LT, AKX/ =LA —HF—DFE,
BLOZTORMEBMMPKERZERO OB L WHINT 200 E2HSMITES, F/z, kN
RAMEBPIRBEFE TV 1] ICE25DTHD I L2 RBT 5HEMEN D 5.

AMf5% T lE Taniguchi, K. et al. (2019) [5] TRI N7 KEEEDIFEEIDOIEE L, X&) —
WA =Y —DEAMZES E OREMEDOBA» 0N, XX — VA =P —DFRAEMTE 1T 2 AHZE
FOMB A IV E2HEmTHI L2 HIET.

ZIT, REED TP NHT 22—y b2 UTHEHI 45 m EiEsiz VT A X ) —)L A —
PRI VB 2T o7z, S OIZZDFEREMNTL, SBROMBNAHDSEIITEDT71
DIREXR, TN & RIKDHEDBRIZ DO WTHNEAPLEH OA T 21T - 7-.
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2.1 &SE

541l 45 m ez AW TEEMERO B 217 o /2. AN D5 EEMT 2 17 > 7 81 O JA 34K
RAE L BB D —F5ETH 5.

% 2.1 JAPHEOE & BB

JEIEE [GHZ R fRRe | i (e
iR iz | [MHA | T
96.744549 | 93.17348 | 91.971465 81.881463
30.52 125
CH;0H/2-1 | NyHT/1-0 | CH;CN/5-4 | HC4N/9-8 FOREST
100.076386 | 87.365334 | 86.754288 85.455665
Bt 61.04 250
HC3N/11-10 | C,H/1-0 | H3CO™/1-0 | CH;CCH/5-4

2.2 EURIXE

AR =)A= —RzRAAELEOEHLETHEL, 12 RIKTOHWEZ, UFBZFO—EThS.
72720, MEIFRMBBINIZE DS KIGREREDEDTH D, b, JEROENES A
IZOWTIE, ZIMAKFEEOHIEERIZL > Tirb - XFABIZE S W T W5,

2 2.2 BRI (HIHZEEH D)

| RE& | B kpd] | D0E (Lo) |
174.19-00.09 1.8 4.41 x 103
213.70-12.59 0.9 3.48 x 10*
188.94+00.88 2.1 1.20 x 10*
012.88+00.48 2.5 2.27 x 10*
014.23-00.50 2.0 5.36 x 103
034.39+00.22 1.6 5.37 x 103
035.79-00.17 3.6 3.83 x 10?

075.76-+00.34 3.8 1.95 x 10°
107.29+05.63 0.8 3.23 x 102
108.75-00.96 4.1 5.70 x 10*
111.534-00.76 2.6 1.69 x 10°
022.35-+00.06 4.7 2.53 x 10*




% 2.3: BIEK (LT Z L)

Fikt | P [kpc] | e (Lo) |
188.71+01.03 2.0 9.54 x 103
192.60-00.05 1.6 2.29 x 10*
019.88-00.53 3.4 1.25 x 10%
035.024-00.35 2.3 2.07 x 10*
069.52-00.97 2.5 2.35 x 10*
078.104-03.64 1.6 8.90 x 103
094.58-01.79 3.6 2.74 x 10*
108.18+05.51 0.8 5.89 x 102
111.24-00.76 3.4 1.21 x 10*
232.62+00.99 1.7 8.66 x 103
015.03-00.67 2.0 3.44 x 10°
023.65-00.12 3.2 1.08 x 10*




BITE  HET

fRRTIZIZY X223 >y 7 b “Java NewStar” & Python A2 ) 7' N2 Wiz, KENIZ
I%, Java NewStar # W TKRREIFESY, R—AF14 V74w &I, TDARYT V% KIFKF
D3 DHFFEFEAKIZ & > TEK E 7z Python A2 ) 7 h 2HWTTF F A MERICE#HL, AED
Python A2 ) 7N Tk, T4y T4 v 7% iF5HNTEDT-.

3.1 Java NewStar % f U784

Java NewStar (7 A ) HENLEIRKXEDFAFEL 72 “AIPS” % RX—Z21Z L7281 45 m & E
AT IR I N2V 7 U 27 TH 5. Java NewStar 2 W7 Tld “NewStar manual” [6]
HHEIZUT-.

Java NewStar Z &L, HHT AT L7 M) ZEIRTEEUTFOLIRT 1Y NURRRI
nas.

(® © ® [\ NEWSTAR )
=< System > =< Spectrum >
FILE SERVICE Show Spectra
TASK SERVICE BASELINE
SMOOTHING
Gaussian fit
< Raw data > PROFILE MAP
FLAG Average/Calc
INTEG Auto SP sum
Large INTEG Separate AOS
< Image = Copy sp-file
MAP (large) Sp FITS
P-V DIAGRAM Bad channel
Sp Text
< Spectrum > Header
GCONV Fold2
GSORT AT
GSCAL BPOS3
GPMAP Check LB
GBASE Sp FITS2

3.1: Java NewStar O X = = — [l [fj

S E DfEM Tl “FLAG”, “Large INTEG”, “BASELINE” %\ 7-.



3.1.1 FLAG

R UCTARY ML REDENZ, BEREETIRENEL 572 F7 —&X % Scan BN THT —
ZDOHIBRT 2 NERH 5.

U
b

PaavtonIA AN

O h‘f‘\li‘iﬂ"ffﬁw‘v'f"v‘w

[
'MMMMyWMWW oo fMde
'WWWN ”WWW
i | ’

B 3.2: ET— X SREOENT — X % flag

EMD &SI, /74X )L RMS Mtk b 2 f5FE K E W Scan X, ATV TANREEND
TFT—=&, R=ZAF4 UPRELPIRIZS B> T WS Scan XD ED ART MVICELEE K
19728 flag L7z.

3.1.2 Large INTEG

A5 — X Tl ON ,0FF s T% 20 WD I N7zT — XD Scan M2 dHb. ZhEE2TD
Scan THHIFEN T 222 TED S/INDRKREVWART MNLVERLILNTES.

3.1.3 BASELINE

R—ATA V% LHATIL sin, cos BT 74w F L, ARTZ ML TF—ENENAL T AT
7w bEIOERL., T4 UBRRWEFEE 2, 3 ErfEE L, EBIRUZT7 10y 790 v BT —
ATAVRT 4y FEN, AR MRS ELUFID»NE. AMIETIE1IIRANTTZ 1y MU,

|

AN
‘m%WWWW% W

X 3.3: A YDREVHFHZBINTAZETHRETR—ATA VN T 14w hI N5,



X 3.4: R—AF7A4 2T 49 MMEDARY ML

3.2 Python % B UW 7=

XS EED D BT, AR MLEETUBUZY, 74y T4 727 5BICHEIZN
TA—RERETEDREDET Python ZHWSDOMBMEMTH L. UBKFIZART LT —X %
txt 177U, Python A2 VU 7 N CERAAANT 21T .

3.2.1 ARY MILDIEHIE

R=AFA4 VT 4Y bETITo7ZARY MVIZIE, [ UREEEE CHRRICEEIL 72 2 DD AR
2 MNVDELET S, ZO220%EHTEI LT/ A RZ2/NELT5EEEFTS. Java NewStar H»
SHIUIZART MLT =X DAY X—IZIE RMS D3EPNTWVWE., Tk /1 XL ~_)LdD RMS
ZLU, 2DODART MLZE RMS O —FOHBMTEAMNITUTEHI L., 2 DDAXRT MLDIE
EE L, I,, BEAMEEE w, wy 2T5&, FLHEOWRE T 1,

wy = 1/rm512

Wy = l/rm822

 hwy + I+ ws
w1 + w2

DEIIZLTHES. ZOXEIIT2DDART MVEEAZDITTCEHT LI 2T RMS Z&HE /N
XLTES.

I (3.1)



EEROSEY R D AT NV EDLRIZRT.

9069nDO1_N2H+ g069nDO1_N2H+

|
b

e u}“ Al ety 00 WWMMM“MWWWWW

ncy [GHz]

X 3.5: SEHRTD AT ML

g069nDOL_N2H+

X 3.6: B DART bV

322 TJ4vTavy

AR TIEHEMMAR A YTV TT7 49 b TES T4, HC3N, HPCOY, CoH IZDWT T 1y
TA VT RIToTZ, T4V T 14 P& SciPy €Y 22—V D curve_fit BAEE W=, Z OB TIE
HonrUOBBEEZEE L CUIIHEEEL 525, T 74 NTIEERER/N_FIEIIHEDE,
Levenberg-Marquardt % (LM %) Z VTN XA —X — %2 K s 5. FFfllE SciPy €Y a—)b
DRARXRFaAYMIEHINTWS [7]. £72, ROMEE LTI A —XDOMIZIHLSEHATHIBIET
728, ZTONARHEZIMO HT L TRIA-ZDNERLHLILNTE 5.

BRIy > T v

4 (5#) (3.2)

BEERUMZ. 2120, AR Y7V ORE, vIZEERE, vl —27 O ERE, o2 1308
ThH5.
M EMEIZ R T4 VT TD LD IZEH L 7=,

10



F31: BTAVDHI AT 4w MIHIHEENE

| 54 | R A | HOD B v [GHZ] | 2K 02 |
HC;N - 100 GHz 100.076386
HC;N - 80 GHz 81.881463
1 0.001
HBCOT 86.754288
C,H 87.318

22T, HC3N, HBCOT 220\ TIBIHIRF O b ERE, CyH 122 W TIREB MRS 12 &
LY —IPEBRSNS 720, 87.318 GHz MEIZH 2 bR Y — 2 &2 HUbJE M & U TRAE
L.

3.2.3 BOREODEE
HIYT VT 49 MEDNRTA=ZDSH, #kiF A, DK o2 ZHWTE—27 ORESME I 13,
I =271 Ac? (3.3)

Yid. X5, RKOBESHEBDEC — L9 1 ZIZHARTHO/NE RIRE At 2154, B 1
kpc 12d > 72355 T IR U TR 1/d? 152725 (72720, d [kpc] IXEBRORIKF TOREE) .
INEMIEL, Bl 1 [kpe] THE L 2RO W®E 113,

I=1TId (3.4)

CA, ERIZIIZIOBYME T ZHW=. 7270, @ TOARZ MLVEEFEIZTZ 4y v T50D
INHETH 72728, 74w bERZMHTHIEEZ RO LS IZ&IT7-.

e 74 VM 50 LETHRETETWSZ L.

e ART MVDYE—=ID, 749 NLIHIYTVDODE—=ID bog (og &7 4y bLIZATY
7 v OIREOEHERZ) BANIZ Ao TWB Z k.

11



BA4E FER

4.1 T4 VEBRHELEREEK

%74 % bo LA ETHE U 72 RIKEUE LR IZRT.

* 4.1 74 VEBRE L7 RIEKK

| I | Bt KRS (50) |
HC,N - 100 GHz 19 / 20
C,H 20 / 20
H3CO* 19 /20
CH,CCH 15 / 20
CH,;0H 17 / 18
N,H* 18 / 18
CH,;CN 12 / 18
HC,N - 80 GHz 17 / 18

%714 v DOREPEIL “NIST Recommended Rest Frequencies for Observed Interstellar Molec-
ular Microwave Transitions” [8] DT — X RX—A%2ZM U7z, F£7z, T L7Z AT ML Z %

A, HIAT 4y NEITFoARYZ NVLEAR B I288# L 7-.

12




4.2 THEDBE

HERTHELER (34) TRULZBOBEEL 71 2 ZLIZTFIORT.

# 4.2: BEE (HC5N - 100 GHz)

PR

|

Ry o

| A

107.29+05.63

3.0245 x 104

periodic

188.71+01.03

2.9244 x 104

non-periodic

069.52-00.97

1.8054 x 1073

non-periodic

094.58-01.79

2.9205 x 104

non-periodic

213.70-12.59

4.1883 x 1074

periodic

108.18+05.51

3.0799 x 10~4

non-periodic

111.24-00.76

6.8310 x 107°

non-periodic

014.23-00.50

5.9389 x 10~*

periodic

078.10+03.64

1.3924 x 1073

non-periodic

188.94+00.88

7.0757 x 1074

periodic

019.88-00.53

7.1120 x 104

non-periodic

192.60-00.05

7.9976 x 1074

non-periodic

012.88+-00.48

2.6088 x 1073

periodic

111.53+00.76

8.4979 x 10~4

periodic

075.76+00.34

1.0547 x 1073

periodic

# 4.3: B HE (HC3N - 80 GHz)

Kk B | EEME |
094.58-01.79 | 3.6107 x 10~* | non-periodic
111.53400.76 | 7.9955 x 10~ periodic
107.29405.63 | 3.2989 x 104 periodic
188.94400.88 | 4.0148 x 104 periodic
213.70-12.59 | 2.5050 x 10~ periodic
192.60-00.05 | 4.8576 x 10~* | non-periodic
012.884-00.48 | 5.3829 x 1074 periodic
188.71401.03 | 1.9410 x 10~* | non-periodic
035.79-00.17 | 6.1628 x 1074 periodic
174.19-00.09 | 1.1628 x 1073 periodic

13



# 4.4: BHME (C,H)

| Rekm | mpsmE [ EEME |
019.88-00.53 | 7.6579 x 10~ | non-periodic
174.19-00.09 | 1.0872 x 1073 periodic
108.18+05.51 | 5.0048 x 10~* | non-periodic
188.71+01.03 | 5.6628 x 10~* | non-periodic
014.23-00.50 | 9.9141 x 104 periodic
012.88400.48 | 1.2843 x 1073 periodic
188.94400.88 | 1.1554 x 1073 periodic
094.58-01.79 | 5.7232 x 10~* | non-periodic
108.75-00.96 | 4.1181 x 104 periodic
111.24-00.76 | 2.3621 x 104 non-periodic
107.29+05.63 | 5.4369 x 104 periodic

# 4.5: BHRE (H3CO™)

[ Fkm | BoamE | aEmE |
111.24-00.76 | 5.0294 x 10~ | non-periodic
012.88400.48 | 1.2269 x 1073 periodic
188.94+00.88 | 6.9041 x 10~* periodic
188.71401.03 | 2.0056 x 10~* | non-periodic
019.88-00.53 | 5.0404 x 10~* | non-periodic
174.19-00.09 | 1.1787 x 1073 periodic
213.70-12.59 | 3.7668 x 1074 periodic
108.75-00.96 | 1.2433 x 10~* periodic
014.23-00.50 | 1.0468 x 103 periodic
107.29+05.63 | 3.7642 x 10~* periodic
035.79-00.17 | 3.7186 x 1074 periodic
192.60-00.05 | 5.0343 x 10~* | non-periodic
075.76+00.34 | 9.0302 x 10~4 periodic
108.184-05.51 | 4.6088 x 10~* | non-periodic
078.104-03.64 | 8.9475 x 10~* | non-periodic
094.58-01.79 | 4.0357 x 10~* | non-periodic
111.53+00.76 | 7.9665 x 10~* periodic
069.52-00.97 | 1.7360 x 10~3 | non-periodic

14



4.3 MWPRE &HEDORRK

FONTRDRE & RIKDKEDOREBRETN D720, Mz K, Hiz@mgEcroy bLk

ZLPARITRY.
Intensity-Luminosity HC3N_C
0.0030 1" @ non-periodic (Blue)
® periodic (Red) b12.68400 41
0.0025 A l
0.0020 A
069.52-00. Qi
& T
g 0.0015 078.10+03 GI
€
075.76+00 3I
0.0010 A
199 60-00. 0{ m 53)’00'7&"‘
188 988010
014.23-00. 5§
0.0005 A I A370125%
107.29+ SW&POS 5§ 188.71+01 0;- 094.58-01. 7§
111.24-00.74
0.0000 A |
2.5 3.0 3.5 4.0 4.5 5.0
log(Luminosity)
4.1: WESLE Y8y b (HC3N - 100 GHz)
Intensity-Luminosity HC3N_N
T @ non-periodic (Blue)
0.0012 1741900 OI ® periodic (Red)
0.0010 A
0.0008 A 111.534+00.7,
Fy
(%)
c
2 035.79-001
£ 0.0006 { .
012.88+00.4]
60-00.0;
0.0004 4 B saoﬂi
107.29+495. 6{
T i 213.70-12 5{
0.0002 188.71401, U} J_
2.5 3.0 3.5 4.0 4.5 5.0

log(Luminosity)

4.2: BBE-E Tay b (HC4N - 80 GHz)

15




Intensity-Luminosity C2H

non-periodic (Blue)
0.0014 A e . s . T
@® periodic (Red)
_0]1_2 88+00.4
0.0012 A 188.04+00.8 l
174.19-00. 0
0.0010 - 014.23-00.: 5
z
(%]
5 0.0008 A 019.88-005
3
£
0.0006 - 6_'_ 18871401 o S
%13»,05.51 1
i 108.75-00.9
0.0004 A i
1u1 244)0.7$
0.0002 A - -
T T T T T
2.5 3.0 3.5 4.0 4.5
log(Luminosity)
4.3: BE-E Tu v b (C,H)
Intensity-Luminosity HCO
@ non-periodic (Blue)
0.00175 1 @ periodic (Red) 069.52.00 9{
0.00150 A
0.00125 + 174 1900.0T 88400,
- oe 23035{ T
2 0.00100 1
g 078 1{”03 GE 075.76+00.3,
lé 111.53+400.7|
= 0.00075 A 188.04+00,8gh L
0.00050 - 10818405 5% 019.88-00 g 80-00.0
107.29+ Svﬁ_{ 1 035.79-00, li i
0.00025 4 18871401 u
108.75-00.
111.24-00, 7i' gi
0.00000 A
2.5 3.0 3.5 4.0 4.5 5.0

log(Luminosity)

4.4: MESLE Jov b (HBCOT)

16




7z, FMEBOHEN TR MEDOEATE, LMD EE L EDOHBEREZRET 5
EUTDE ST o 7.

* 4.6: B BEDOEARD
V4 ‘ periodic ‘ non-periodic
HC3N - 100 GHz | 5.50 x 1077 | 3.48 x 1077
HC4N - 80 GHz | 9.35 x 1078 | 2.05 x 1078
C,H 1.16 x 1077 | 4.34 x 1078
H3CO* 1.45 x 1077 | 2.51 x 1077

R A7 WL &G O MBI RE

’ 74 ‘ periodic ‘ non-periodic ‘
HC3N - 100 GHz 0.064 0.274
HC3N - 80 GHz 0.210 0.775

C,H 10.433 0.134
H3CO™ 0.088 0.321

17



BEE BE

F46%H5L2, HBCOT 2kE, AMPEZH 2 RTREDHDVEIRED RSP RKE N, 7z,
AT T, BTV IZAMELH ZRTRIKDSHRESERE & HEDOHBENRPRFHNE DD,
HC,N - 100 GHz ZBR\\N T, 58E & SCREE I IHREARMBIE R S g d - 7z,

AMEB DA D= XL UTIRBZFHET NVEZEZ S L, TULDEDIRENC X > TEABO S ¥
ZAF B PARLEIZRD, P TEORELHMNERILT ELEZONS. TOHE, 5 TOK
FREICIES D ENEL, AHLEEZRIBOVRELE R THREOSBAKREL LD, HELOD
MREE < R B AR DH B (£ 4.6, 4.7 D periodic DHE) .

BB, RCOREKTHRBR T4y T4 VI HNTEDIFTIEARL, HC3N - 80 GHz X C,H D
I T = RBRDIBNTA VEEET D, TDd, BUROMEN TIXE OO & 6
DOMEZERT DIZIEA D TH S Z LICHBELURITNIER S AW,

18



BOE FELHESERORE

BOENIZART MVDIL, BT T U TTIA4Y N TELIF74 OO0V T T4 T4 VT
2T\, SHBROMBNRHBMROIEM L T 2012, T4 2 OO TEDHER RIKDYE & OFEM
BRI, ZORER, FEEOAEIZ LS —EDMEANIIHERINZE DD, T —XBERHENS
DTA VISR UTA+DTH 5.

SHBOBYEL LTUFREITo 5.

o KR TR O NIBDIRE & EEIZH 1 B 2 TR Rt DiFZE s L O N2 FHITE 5
7T HERR D AT B DA 217 5.

e T4V T AVIDTINTY ALDHER, LEHIIT VEAWZEMELR A D71y T4
VIFHERENLTAEIET, A0DELKDT—RXT74v T4 V7 2EBT5S.

o KD EEMIZR D T D SOLHE P ZARE, IREVZE)E TV & OB, SEATHIZE 5] & DI E1T
D722, JADFEEEXRIRE 2 & OYHLE 2 KD 5.

19



NE=3

A

A.

TA* [K]

TA* [K]

TA* [K]

AR MV
1 HC,N - 100 GHz

035.79-00.17_HC3N-C

0.5
0.4
0.3
0.2
0.1
0.0

JMW‘

T
100.15

-0.14

T T T
100.05 100.10 100.20

Frequency [GHz]

T T
99.95 100.00

094.58-01.79_HC3N-C

0.4

0.3

0.2 1

0.1 1

0.0

T T T T
100.05 100.10 100.15 100.20

Frequency [GHz]

T T
99.95 100.00

188.71+01.03_HC3N-C

0.4

0.3 1

0.2

0.1 1

0.0

T T T T
100.05 100.10 100.15 100.20

Frequency [GHz]

T T
99.95 100.00

TA* [K]

TA* [K]

TA* [K]

20

069.52-00.97_HC3N-C

1.6

1.4

1.2 4

1.01

0.8

0.6

0.4 4

0.2 1

001 wmmwﬂwmmm
99.95 100.00 100.05 100.10 100.15 100.20

Frequency [GHz]
035.02+00.35_HC3N-C

0.8

0.6

0.4

0.2 1
99.95 100.00 100.05 100.10 100.15 100.20

Frequency [GHz]
213.70-12.59_HC3N-C

0.5 1

0.4 4

0.3 1

0.2 1

0.1 4
99.95 100.00 100.05 100.10 100.15 100.20

Frequency [GHz]



174.19-00.09_HC3N-C

1.50
1.25
1.00
2 075
&
£
0.50 4
0.25 4
0.00 1 WWW
—0.25 1
99.95 100.00 100.05 100.10 100.15 100.20
Frequency [GHz]
5.900-0.430_HC3N-C
3.0 1
2.54
2.0 1
X 15
*
S
1.0
0.5 ‘
I |
001 s P RP— L S— o
99.95 100.00 100.05 100.10 100.15 100.20
Frequency [GHz]
111.534+00.76_HC3N-C
0.6
0.4
0.2 ‘
Z
*
£
—0.2 1
0.4 4
99.95 100.00 100.05 100.10 100.15 100.20
Frequency [GHz]
075.76+00.34_HC3N-C
0.8
0.6
Z
0.4
£
0.2
T T T T T T
99.95 100.00 100.05 100.10 100.15 100.20

Frequency [GHz]

107.29+05.63_HC3N-C

0.4 4

0.2 4

0.0

-0.2 1

TA* [K]

-0.4

—0.6

—0.8

99.95

100.05 100.10 100.15 100.20

Frequency [GHz]

100.00

108.75-00.96_HC3N-C

0.04

0.02

TA* [K]

0.00 -

—-0.02 4

—0.04 1

99.95

100.05 100.10 100.15 100.20

Frequency [GHz]

100.00

019.88-00.53_HC3N-C

1.2

0.8 4

0.6

TA* [K]

0.4 4

0.2 4

0.0 4

|
WMWWMMWM

99.95

100.05 100.10 100.15 100.20

Frequency [GHz]

100.00

111.24-00.76_HC3N-C

0.10 A

0.05 -

0.00 -

—0.05 A

TA* [K]

—0.10 1

—0.15 4

—0.20 1

—0.25 4

™
99.95

21

N T T T
100.05 100.10 100.15 100.20

Frequency [GHz]

T
100.00



TA* [K]

108.18+05.51_HC3N-C

0.6

0.5 A

0.4

0.3 A

0.2

0.1

0.0

-0.1

99.95 100.00 100.05 100.10 100.15 100.20
Frequency [GHz]

014.23-00.50_HC3N-C

0.8

0.6

0.4 4

TA* [K]

0.2 {

99.95 100.00 100.05 100.10 100.15 100.20
Frequency [GHz]

192.60-00.05_HC3N-C

1.0 4

0.8

0.6

TA* [K]

0.2 1 '

JWWWWWMW

99.95 100.00 100.05 100.10 100.15 100.20
Frequency [GHz]

078.10+03.64_HC3N-C

\nmnsipdmpuiod

99.95 100.00 100.05 100.10 100.15 100.20

Frequency [GHz]

188.94+00.88_HC3N-C

0.8 1

0.6

0.4 4

TA* [K]

0.2 1

0.0

—-0.2

WWW%

99.95 100.00 100.05 100.10 100.15 100.20

Frequency [GHz]

012.88+00.48_HC3N-C

1.75 A

1.50

1.25 A

1.00 -

TA* [K]

0.75 A

0.50

0.25 A

0.00 -

Mt J‘M:;'J o o

" "
MY AR i

—0.25 4

22

99.95 100.00 100.05 100.10 100.15 100.20

Frequency [GHz]



A.2

HC,N - 80 GHz

107.29+05.63_HC3N-N

0.7 {

0.6

0.5

0.4

0.3 1

TA* [K]

0.2 1

0.1

0.0

81.88 81.90 81.92 81.94

Frequency [GHz]

81.82 81.84 81.86

108.75-00.96_HC3N-N

0.125

0.100 A

0.075 A

0.050 -

0.025

TA* [K]

0.000 -

—0.025 4

—0.050 A

—0.075 A

81.86 81.88 81.90 81.92 81.94

Frequency [GHz]

81.82 81.84

192.60-00.05_HC3N-N

0.8

0.6

0.4

TA* [K]

0.2

0.0

-0.2 1

81.88 81.90 81.92 81.94

Frequency [GHz]

81.82 81.84 81.86

TA* [K]

TA* [K]

TA* [K]

23

108.18+05.51_HC3N-N

0.6 4

0.5

0.4 4

0.3 4

0.2 4

0.1+

0.

o
L

o

81.88 81.90
Frequency [GHz]

81.82 81.84 81.86

213.70-12.59_HC3N-N

81.92

81.94

0.6

0.5

0.4 4

0.3 1

0.2 4

0.1+

0.0 1

81.88 81.90
Frequency [GHz]

81.82 81.84 81.86

111.24-00.76_HC3N-N

81.92

81.94

0.14

0.0 4

-0.1

-0.2 4

—0.3 A

-0.4

81.86 81.88 81.90
Frequency [GHz]

81.82 81.84

81.92

81.94




111.53+00.76_HC3N-N

0.6
0.4
Z
*
=
0.2 -
0 W
81.82 81.84  81.86 81.88  81.90  81.92 81.94
Frequency [GHz]
188.94+00.88_HC3N-N
0.6
0.4 -
0.2
X
3
" 00
0.2 1
0.4 1
81.82 81.84 81.86 81.88 81.90 81.92 81.94
Frequency [GHz]
019.88-00.53_HC3N-N
1.0
0.8
0.6
Z
z
F 044
0.2 - l
81.82 81.84 81.86 81.88 81.90 81.92 81.94
Frequency [GHz]
5.900-0.430_HC3N-N
2.00 4
1754
1.50
1.25
< 1.00
3
= 0751
0.50 1
0.25 1
0001 WWWW
T T T T T T T
81.82 81.84 81.86 81.88 81.90 81.92 81.94

Frequency [GHz]

035.79-00.17_HC3N-N

0.6
0.5 4
0.4
0.3 1
<
%~ 02
=
01 |
0.0
~0.14
-0.2 1
81.82 81.84 81.86 81.88 81.90 81.92 81.94
Frequency [GHz]
094.58-01.79_HC3N-N
0.5 1
0.4
— 0.3
=
Z
" 02
0.1+
0.0 1
81.82 81.84 81.86 81.88 81.90 81.92 81.94
Frequency [GHz]
035.02+00.35_HC3N-N
0.5 1
0.4 4
0.3 4
<
3
F 0.2
0.1+
0.0 1
81.82 81.84 81.86 81.88 81.90 81.92 81.94
Frequency [GHz]
069.52-00.97_HC3N-N
1.2 4
109
0.8 1
~ 0.6 4
*
=
0.4 4
0.2 |
T T T T T T T
81.82 81.84 81.86 81.88 81.90 81.92 81.94

24

Frequency [GHz]




TA* [K]

TA* [K]

174.19-00.09_HC3N-N 012.88+00.48_HC3N-N

0.5 1
1.50 A

1.25 4 0.4

1.00 A 034

<
0.75 1 *

& 024

0.50
014
0.25 4
|
0.00- WWMWWM >
81.82 81.84 81.86 81.88 81.90 81.92 81.94 91.92 91.94 91.96 91.98 92.00 92.02
Frequency [GHz] Frequency [GHz]
188.71+01.03_HC3N-N

0.4 4
0.3 A
0.2 4
0.1
0.0
0.1

81.82 81.84 81.86 81.88 81.90 81.92 81.94
Frequency [GHz]

25



A3 C,H

TA* [K]

TA* [K]

TA* [K]

174.19-00.09_C2H

1.50

1.25 A

1.00

0.75 4

0.50 A

0.25 4

0.00 4

ot

W JMW

87.25 87.30

87.35 87.40 87.45 87.50

Frequency [GHz]

188.71+01.03_C2H

0.7 {

0.6

0.5

0.4 4

0.3

0.2

0.1

0.0

87.25 87.30

87.35 87.40 87.45 87.50

Frequency [GHz]

019.88-00.53_C2H

144

1.2

1.0 4

0.8 1

0.6

0.4 4

0.2 4

0.0 1

it

W»’Wmm

87.25 87.30

87.35 87.40 87.45 87.50

Frequency [GHz]

TA* [K]

TA* [K]

TA* [K]

26

108.18+05.51_C2H

10
0.8
0.6
0.4
0.2 4
87;25 874'30 87135 87.‘40 874'45 87:50
Frequency [GHz]

111.53+00.76_C2H
0.6
0.4 J

|

0.2 J

T
WW -

87,‘25 87.‘30 87,‘35 87140 87.‘45 87.‘50
Frequency [GHz]

075.76+00.34_C2H
0.8
0.6
0.4 4
0.2 .

| |

o] o -

87.35 87.40 87.45 87.50

Frequency [GHz]

87.25 87.30



TA* [K]

TA* [K]

TA* [K]

TA* [K]

5.900-0.430_C2H

035.79-00.17_C2H

2.5
0.30
2.0 4 0.25 1
0.20 q
1.5
— 0154
=
10 £ 0104
0.05 4
0.5 A
H H ’ 0.00 1
' ‘ ‘ , —0.05 4
S B R - kJ MMVMMM
87125 87.‘30 87;35 87.‘40 87‘.45 87150 87i25 874'30 87;35 874'40 87;45 87250
Frequency [GHz] Frequency [GHz]
094.58-01.79_C2H 035.02+00.35_C2H
0.8 -
1.2
0.6 1.0
0.8 1
0.4 <
% 0.6
=
0.4 4
0.2 1
0.2 1 ‘
0.0
00] WWUWWWU LN"M'
87125 87.‘30 87;35 87.‘40 87‘.45 87:50 87;25 874'30 87135 87.‘40 87,’45 87.‘50
Frequency [GHz] Frequency [GHz]
188.94+00.88_C2H 108.75-00.96_C2H
1.4 0.5 4
1.2 4
0.4 4
1.0
0.8 1 _ 0.3 1
=)
3
0.6 - F o024
0.4
0.1
0.2 1 ‘
001 WWJW lewvm 001 W
87:25 87.‘30 87.‘35 87.‘40 87145 87.‘50 87125 87.‘30 87,’35 87.‘40 87245 87.‘50
Frequency [GHz] Frequency [GHz]
012.88+00.48_C2H 107.29+05.63_C2H
1.0 081
0.8 0.6
061 0.4 4
<
% 024
<
0.4 1 =
0.2 A
-0.2 4
0o ] MW TR
M -0.4 4
87.‘25 87.‘30 87135 87.’40 87145 87.’50 87;25 87230 87135 87.‘40 87,’45 87.‘50

Frequency [GHz]

27

Frequency [GHz]



111.24-00.76_C2H

0.3 -
0.2 -
Z
=~ 01
S
0.0
0.1
87.25 87.30 87.35 87.40 87.45 87.50
Frequency [GHz]
078.10+03.64_C2H
2.0 1
154
% 10
*
S
0.5
0.0 WMM MMMWJ WJHW
87.25 87.30 87.35 87.40 87.45 87.50
Frequency [GHz]
213.70-12.59_C2H
1.0
0.8
0.6
Z
z
F 0.4+
0.2 ‘
|
00 it
87.25 87.30 87.35 87.40 87.45 87.50

Frequency [GHz]

TA* [K]

TA* [K]

TA* [K]

28

192.60-00.05_C2H

1.75 A
1.50 4
1.25 4
1.00
0.75 9
0.50
0.254 W ‘
0.00 4 MWNJ‘MJ WMWWM
87i25 874'30 87;35 874'40 87145 87i50
Frequency [GHz]
069.52-00.97_C2H
1.50
1.25
1.00
0.75
0.50
0.25 l ‘ !
|
0.00 4 Mww ‘JMM
87;25 874'30 87135 87;40 874'45 87;50
Frequency [GHz]
014.23-00.50_C2H
124
1.0
0.8 4
0.6 1
0.4
0.2 4 '
00 LJMWWJW
87;25 87i30 87,’35 87;40 87,’45 87150

Frequency [GHz]



A4

TA* |K]

H3COT

213.70-12.59_HCO+

0.5 1

0.4

0.3 1

TA* [K]

0.2

0.1

0.0

—

86.75 86.80 86.85

Frequency [GHz]

86.65 86.70

014.23-00.50_HCO+

1.4 4

1.24

1.04

0.8

TA* [K]

0.6

0.4

0.2

0.0 4

f

I PR DU

86.75 86.80 86.85

Frequency [GHz]

86.65 86.70

035.79-00.17_HCO+

0.4

0.3 A

0.2 {

TA* [K]

0.1

0.0 4

—0.11

"

86.75 86.80 86.85

Frequency [GHz]

86.65 86.70

111.24-00.76_HCO+

0.075 A

0.050 -

0.025 A

0.000 -

—0.025 A

—0.050 A

—0.075 A

—0.100 A

"’

86.75 86.80 86.85

Frequency [GHz]

86.65 86.70

108.75-00.96_HCO+

0.150

0.125 4

0.100 4

0.075 4

0.050 1

TA* |K]

0.025 4

0.000

—0.025 4

—0.050 -

-

86.75 86.80 86.85

Frequency [GHz]

86.65 86.70

107.29+05.63_HCO+

0.6

0.4 4

0.2 4

TA* [K]

0.0

—0.2 1

-0.4 4

Mo ot

86.75 86.80 86.85

Frequency [GHz]

86.65 86.70

012.88+00.48_HCO+

1.2

1.04

0.8 4

0.6

TA* [K]

0.4 4

0.2 1

0.0 1

|
i

86.75 86.80 86.85

Frequency [GHz]

86.65 86.70

188.71+01.03_HCO+

0.25 -

0.20

0.15 1

0.10 4

TA* [K]

0.05 -

0.00

—0.05

29

86.75 86.80 86.85

Frequency [GHz]

86.65 86.70




188.94+00.88_HCO+

0.8 -
0.6
%
= 0.4
=
0.2
86:65 86.’70 86:75 86.’80 86:85
Frequency [GHz]
174.19-00.09_HCO+
1.2
1.0
0.8
%
= 0.6 I
&
0.4 ‘
0.2 - ‘
86:65 86.’70 86:75 86.’80 86:85
Frequency [GHz]
111.53+00.76_HCO+
0.6
0.4 -
Z
£ 021
'\
-0.2 - T T T T T
86.65 86.70 86.75 86.80 86.85
Frequency [GHz]
069.52-00.97_HCO+
1.50
1.25 A
1.00 A
<
= 0.75
S
0.50
0.25 4 '

86.65

86.70 86.75 86.80

Frequency [GHz]

86.85

TA* [K]

TA* [K]

TA* [K]

TA* [K]

30

019.88-00.53_HCO+

144

1.2 1

1.0 A

0.8 4

0.6

0.4 4

0.2 1

0.0 4

Pl o

|
W

86.65

86.70 86.75 86.80

Frequency [GHz]

078.10+03.64_HCO+

86.85

124

1.04

0.8

0.6

0.4 4

0.2 4

0.0 4

Wb

86.65

86.70 86.75 86.80

Frequency [GHz]

094.58-01.79_HCO+

86.85

0.6 4

0.5 1

0.4 4

0.3 1

0.2 1

0.14

0.0 4

-0.1 4

g

86.65

86.70 86.75 86.80

Frequency [GHz]

192.60-00.05_HCO+

86.85

0.6

0.5 1

0.4 4

0.3 4

0.2 4

0.1+

0.0 1

o

86.65

86.70 86.75 86.80

Frequency [GHz]

86.85




TA* [K]

TA* [K]

5.900-0.430_HCO+

124

1.0

0.8 1

0.6

0.4

0.2 1

0.0

WA

86.65

86.70

86.75
Frequency [GHz]

86.80

075.76+00.34_HCO+

86.85

0.8

0.6

0.4

0.2 4

0.0

|
TN T

86.65

86.70

86.75
Frequency [GHz]

86.80

86.85

TA* [K]

TA* [K]

31

035.02+00.35_HCO+

0.6

0.5 1

0.4 4

0.3 4

0.2 4

0.1+

0.0 1

86.65

86.70

86.75
Frequency [GHz]

86.80

108.18+05.51_HCO+

86.85

0.8 1

0.6

0.4 4

0.2 4

0.0 4

AN

iyl

86.65

86.70

86.75
Frequency [GHz]

86.80

86.85




A.5 CH,CCH

035.79-00.17_CH3CCH 174.19-00.09_CH3CCH
0.25 034
0.20 4
0.15 021
¥ 0.10 3
= = 0.1+
0.05 4
0.00
0.0 1
—0.05 1
-0.10 A —0.14
85.‘35 85140 85.‘45 85.‘50 85.‘55 85‘.35 85i40 85.’45 85;50 85.’55
Frequency [GHz] Frequency [GHz]
213.70-12.59_CH3CCH 188.71+01.03_CH3CCH
0.20 4 0.15 1
0.15 4
0.10 4
0.10 1
< Z 005
g 0.05 4 "E
0.00 A
0.00
—0.05 -
—0.05 4
85.‘35 85140 85.‘45 85.‘50 85.‘55 85‘,35 85i40 85,’45 85;50 85,’55
Frequency [GHz] Frequency [GHz]
035.02+00.35_CH3CCH 094.58-01.79_CH3CCH
0.25 4
0.25 4
0.20 1
0.20 4
0.15 4 0.15 4
2 0101 £ 0104
s &
0.05
0.05 1
0.00 A
0.00
—0.05 4
—0.05 1
—0.10 4
85135 85.‘40 85.‘45 85.‘50 85.‘55 85‘,35 85;40 85,’45 85;50 85255
Frequency [GHz] Frequency [GHz]

32



069.52-00.97_CH3CCH

0.7

0.6

0.5 A

0.4 4

0.3

TA* [K]

0.2

0.1

0.0 1

-0.1 4

i

85.35

85.40 85.45 85.50 85.55
Frequency [GHz]

111.53+00.76_CH3CCH

0.20 -

0.15 4

0.10 1

0.05 -

0.00 A

TA* [K]

—0.05 4

—0.10 A

—0.15 4

85.35

85.40 85.45 85.50 85.55
Frequency [GHz]

5.900-0.430_CH3CCH

0.6

0.5 1

0.4 4

0.3 4

TA* [K]

0.2

0.1 1

0.0

-0.1

85.35

85.40 85.45 85.50 85.55
Frequency [GHz]

019.88-00.53_CH3CCH

0.5

0.4 4

0.3 A

TA* [K]

0.2 A

0.1 4

0.0

—0.1 4

i

T
85.35

T T T T
85.40 85.45 85.50 85.55
Frequency [GHz]

107.29+05.63_CH3CCH

0.3 4

0.2 4

0.1+

0.0 1

TA* [K]

-0.14

—-0.2 A

-0.3

85.35 85.40 85.45 85.50 85.55
Frequency [GHz]

108.75-00.96_CH3CCH

0.25 A

0.20

0.15 A

0.10 A

TA* [K]

0.05 -

0.00 -

—0.05 1

85.35 85.40 85.45 85.50 85.55
Frequency [GHz]

075.76+00.34_CH3CCH

0.25

0.20

0.15

0.10 1

TA* [K]

0.05 -

0.00

—0.05

85.35 85.40 85.45 85.50 85.55
Frequency [GHz]

014.23-00.50_CH3CCH

0.5 4

0.4 4

0.3 4

TA* [K]

0.2 4

0.1+

0.0 1

—

33

T T T T T
85.35 85.40 85.45 85.50 85.55
Frequency [GHz]




078.10+03.64_CH3CCH

0.8 1

0.6

0.4 1

TA* [K]

0.2 A

0.0

meml

85.35

85.40

85.45
Frequency [GHz]

85.50

111.24-00.76_CH3CCH

85.55

0.075 A

0.050

0.025

0.000 -

TA* [K]

—0.025 4

—0.050 -

—0.075 A

—0.100

85.35

85.40

85.45
Frequency [GHz]

85.50

192.60-00.05_CH3CCH

85.55

0.25

0.20 4

0.15 4

0.10

TA* [K]

0.05 -

0.00 -

—0.05 A

85.35

85.40

85.45
Frequency [GHz]

85.50

85.55

TA* [K]

TA* [K]

TA* [K]

—0.05 4

34

108.18+05.51_CH3CCH

0.4 4

0.3 4

0.2 4

0.1+

0.0 1

-0.1 4

85.35

85.40

85.45
Frequency [GHz]

85.50

012.88+00.48_CH3CCH

85.55

0.6

0.5 1

0.4 4

0.3 4

0.2 1

0.1+

0.0

p——

bt

85.35

85.40

85.45
Frequency [GHz]

85.50

188.94+00.88_CH3CCH

85.55

0.25 -

0.20 A

0.15 4

0.10 4

0.05

0.00

85.35

85.40

85.45
Frequency [GHz]

85.50

85.55




A.6 CH,OH

213.70-12.59_CH30H 108.75-00.96_CH30H
e 0.20 A
0.6 -
05 4 0.15 4
0.4 0.10 1
= 0.3 =
X X 0.05
£ 02 b
0.00 A
0.1
0.0 —0.057
—0.11 -0.10
96.68 96.70 96.72 96.74 96.76 96.78 96.80 96.68 96.70 96.72 96.74 96.76 96.78 96.80
Frequency [GHz] Frequency [GHz]
035.02+00.35_CH30H 111.24-00.76_CH30OH
0.7
0.5 A
0.4 4 —0.2
% <
= 0.3 =
& &
0.2 —0.4 -
0.1 -
* W =
-0.1 A L
96.68 96.70 96.72 96.74 96.76 96.78 96.80 96.68 96.70 96.72 96.74 96.76 96.78 96.80
Frequency [GHz] Frequency [GHz]
108.18+05.51_CH30H 5.900-0.430_CH30OH
0.20 1
1.2
0.15 -
1.0 4
0.10 ‘.
0.8 4
< 005 £ 06d | ‘
& &
0.00 4 0.4 ' l
—0.05 4 0.2 1 ‘
~0.10 0.0 W
~0.15 1 - - - - - - 021, - - - - - -
96.68 96.70 96.72 96.74 96.76 96.78 96.80 96.68 96.70 96.72 96.74 96.76 96.78 96.80
Frequency [GHz] Frequency [GHz]

35



012.88+00.48_CH30H

TA* [K]

TA* [K]

0.5 A
0.4 4
0.3 4
0.2 A
0.1
0.0
-0.1+
96;65 96;70 96;72 96174 964‘76 964‘78 964‘80
Frequency [GHz]
111.53+00.76_CH30OH
0.6
0.4
0.2 (
0.0
0.2 1
96.68 96.70 96.72 96.74 96.76 96.78 96.80
Frequency [GHz]
174.19-00.09_CH30H
2.0 A
1.5 A ’
= 1.0
& |
0.5 ‘ ‘l
¥
96:68 96:70 96:72 964‘74 964‘76 964‘78 964‘80
Frequency [GHz]
069.52-00.97_CH30H
1.0
0.8 ’
0.6
Z
£

|

T T T T T T T
96.68 96.70 96.72 96.74 96.76 96.78 96.80
Frequency [GHz]

TA* [K]

TA* [K]

TA* [K]

TA* [K]

36

035.79-00.17_CH30H

0.8
0.6 ‘
|

IJ‘
0.2 1
0.0
-0.2 1

—044 -

96.68 96.70 96.72 96.74 96.76 96.78 96.80
Frequency [GHz]

188.71+01.03_CH30OH

0.6

0.4 4

0.2 4

0.0 1

-0.2 4

96.68 96.70 96.72 96.74 96.76 96.78 96.80
Frequency [GHz]

107.29+05.63_CH30H

0.6

0.5 4

0.4 4

0.3 4

0.2 4

0.1+

0.0

—-0.1

96.68 96.70 96.72 96.74 96.76 96.78 96.80
Frequency [GHz]

094.58-01.79_CH30H

0.3 4

0.2 1

0.14

0.0 4

-0.14

T T T T T T T
96.68 96.70 96.72 96.74 96.76 96.78 96.80
Frequency [GHz]



TA* [K]

TA* [K]

019.88-00.53_CH30H

1.0 A
0.8 4
0.6 -
0.4 4
0.2 4

0.0

“

96.68

96.74 96.76 96.78 96.80

Frequency [GHz]

96.70 96.72

188.94+00.88_CH30H

1.4

1.2 4

1.0

0.8

0.6

0.4

0.2 A

0.0

-0.2 4

96.68

96.74 96.76 96.78 96.80

Frequency [GHz]

96.70 96.72

TA* [K]

37

192.60-00.05_CH30H

1.0 4

0.8 1

0.6

0.4 4

0.2 1

0.0

—0.2 A

96.68

96.70

96.74 96.76
Frequency [GHz]

96.72

96.78

96.80




A7 N,H*

035.79-00.17_N2H+

0.8

. |
|

-0.2 1

TA* [K]

—0.4

T T T T T T T
93.12 93.14 93.16 93.18 93.20 93.22 93.24

Frequency [GHz]

108.18+05.51_N2H+

0.7 A

0.6

0.5

0.4 1

0.3

TA* [K]

0.2 1

0.1 4

o8 |

-0.14

T T T T T T T
93.12 93.14 93.16 93.18 93.20 93.22 93.24

Frequency [GHz]

035.02+00.35_N2H+

0.8 1

0.6

0.4 4

TA* [K]

0.2 {

93.12 93.14 93.16 93.18 93.20 93.22 93.24

Frequency [GHz]

TA* [K]

5.900-0.430_N2H+

351

|
N \‘

T T T T T T T
93.12 93.14 93.16 93.18 93.20 93.22 93.24
Frequency [GHz]

213.70-12.59_N2H+

0.8
0.6
'g 0.4 4
*
£
0.2
T T T T T T T
93.12 93.14 93.16 93.18 93.20 93.22 93.24
Frequency [GHz]
192.60-00.05_N2H+
0.8 o
0.6
0.4 ‘
% 024 (
*
ﬁ i
> W\
-0.2 1
—0.4

38

T T T T T T T
93.12 93.14 93.16 93.18 93.20 93.22 93.24
Frequency [GHz]



094.58-01.79_N2H+

1.4 4

1.2

1.0 4

0.8

0.6

TA* [K]

0.4 4

0.2 1

MWWWWWMW

93.12

93.14

93.16 93.18
Frequency [GHz]

93.20

069.52-00.97_N2H+

93.22

93.24

2.5 4

2.0 4

1.5

TA* [K]

1.0

0.5

u‘A.IJ
hud

0.0 iy

TR g ey
"

4L
Y

93.12

93.14

93.16 93.18
Frequency [GHz]

93.20

108.75-00.96_N2H+

93.22

93.24

0.30

0.25 4

0.20

0.15

0.10 4

TA* [K]

0.05 4

0.00

—0.05 A

—0.10 -

93.12

93.14

93.16 93.18
Frequency [GHz]

93.20

188.71+01.03_N2H+

93.22

93.24

0.4

0.2 1

0.0

TA* [K]

-0.2 1

-0.4 4 J

93.12

93.14

93.16 93.18
Frequency [GHz]

93.20

93.22

93.24

TA* [K]

TA* [K]

TA* [K]

TA* [K]

39

019.88-00.53_N2H+

354

3.0

2.5

2.04

151

1.0 A

0.5 1

0.0 1

Wy

|

93.12

93.14

93.16 93.18 93.20 93.22 93.24
Frequency [GHz]

107.29+05.63_N2H+

144

124

1.0

0.8

0.6

0.4 4

0.2 4

WWW WWWMW

93.12

93.14

93.16 93.18 93.20 93.22 93.24
Frequency [GHz]

012.88+00.48_N2H+

144

1.04

0.8

0.6

0.4 4

0.2 1

93.12

93.14

93.16 93.18 93.20 93.22 93.24
Frequency [GHz]

174.19-00.09_N2H+

3.0

2.5

2.0

1.5

1.04

0.5 4

0.0

93.12

93.14

93.16 93.18 93.20 93.22 93.24
Frequency [GHz]



TA* [K]

TA* [K]

188.94+00.88_N2H+

111.24-00.76_N2H+

2.0 4
0.0 4
1.5
= —0.21
1.0 =
%
£
0.5 - ‘ -0.4 4

0.0 h
J ~0.6

s

-0.5 - T T T T T T T T T
93.12 93.14 93.16 93.18 93.20 93.22 93.24 93.12 93.14
Frequency [GHz]
111.53+00.76_N2H+
1.0 A
0.8
0.6
0.4
0.2 "
0.0 4 h
-0.2 T T T T T T T
93.12 93.14 93.16 93.18 93.20 93.22 93.24

Frequency [GHz]

40

93.16 93.18 93.20

Frequency [GHz]

93.22

93.24



A.8 CH,CN

108.75-00.96_CH3CN 035.02+00.35_CH3CN
0.06 1 0.10 4
0.08
0.04 4
0.06
0.02 0,044
< <
% 4 % 0.024
g 0.00 g
0.00 A
—0.02 1
—0.02 1
—0.04
—0.04
—0.06 1 T T T T T T —0.06 1 T T T T T T
91.92 91.94 91.96 91.98 92.00 92.02 92.04 91.92 91.94 91.96 91.98 92.00 92.02 92.04
Frequency [GHz] Frequency [GHz]
213.70-12.59_CH3CN 5.900-0.430_CH3CN
- 0.6 4
0.6 - 1
0.5 1
0.5 4
0.4 4 041 ‘
ER o 031 |‘
X X l
T 02 = 0.2 {
0.1 0.1 ‘
011 T T T T T T —0.1+ T T T T T T
91.92 91.94 91.96 91.98 92.00 92.02 91.92 91.94 91.96 91.98 92.00 92.02 92.04
Frequency [GHz] Frequency [GHz]
012.88+00.48_CH3CN 035.79-00.17_CH3CN
0.15 A
0.1
0.10 4
0.0
0.05 A o1
< <
& 0.001 E 02
—0.05 4 —031
~0.44
—0.10 1 1
91.92 91.94 91.96 91.98 92.00 92.02 91.92 91.94 91.96 91.98 92.00 92.02
Frequency [GHz] Frequency [GHz]

41



TA* [K]

TA* [K]

TA* [K]

TA* [K]

111.53+00.76_CH3CN

0.3 1

0.2

0.1 1

0.0 1

-0.14

91.92

91.94

91.96 91.98
Frequency [GHz]

92.00

111.24-00.76_CH3CN

92.02

92.04

-0.1 4

-0.2

—0.3

-0.4

-0.5

—0.6 4

91.92

91.94

91.96 91.98
Frequency [GHz]

92.00

188.71+01.03_CH3CN

92.02

92.04

0.1 1

0.0

—0.14

-0.2 4

—0.3 1

—0.4 1

—-0.5

-0.6 1

—0.7 4

91.92

91.94

91.96 91.98
Frequency [GHz]

92.00

192.60-00.05_CH3CN

92.02

92.04

0.25

0.20

0.15 4

0.10 +

0.05 -

0.00 -

—0.05 A

—0.10 A

T
91.92

T
91.94

T T
91.96 91.98
Frequency [GHz]

T
92.00

T
92.02

108.18+05.51_CH3CN

0.075 4

0.050

0.025 4

0.000

TA* |K]

—0.025 4

—0.050 +

—0.075 -

—0.100 -

91.92 91.94 91.96 91.98 92.00 92.02
Frequency [GHz]

174.19-00.09_CH3CN

92.04

2.01

0.5 1

91.92 91.94 91.96 91.98 92.00 92.02
Frequency [GHz]

019.88-00.53_CH3CN

0.2 1

0.14

—-0.1 A

TA* [K]

-0.2 4

-0.3 4

91.92 91.94 91.96 91.98 92.00 92.02
Frequency [GHz]

188.94+00.88_CH3CN

0.20

0.15 4

0.10 1

0.05

0.00 A

TA* [K]

—0.05 4

—0.10 4

-0.15 4

[EE—

—0.20 1

T T T T T T
91.92 91.94 91.96 91.98 92.00 92.02
Frequency [GHz]

42



TA* [K]

TA* [K]

069.52-00.97_CH3CN

0.15 4

0.10 4

0.05 4

0.00 -

—0.05 A

—0.10 A

91.92

91.94

91.96 91.98
Frequency [GHz]

92.00

107.29+05.63_CH3CN

92.02

92.04

0.08

0.06 4

0.04

0.02 4

0.00 A

—0.02 4

—0.04

—0.06 A

91.92

91.94

91.96 91.98
Frequency [GHz]

92.00

92.02

92.04

094.58-01.79_CH3CN

0.125 4

0.100 4

0.075 4

0.050

TA* |K]

0.025 4

0.000 -

—0.025 4

—0.050

43

91.92

91.94

91.96 91.98
Frequency [GHz]

92.00

92.02

92.04



B HAUA74y MN&ET2EARI ML
B.1 HC,N - 100 GHz
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2 HC,N - 80 GHz
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