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Chapter A — Central source spectra
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Figure A.1 — Observed '>CO, '3CO, and C'#0 transitions for L1448MM

Table A.1 — Observed line intensities for L1448MM in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
7 [Kkms™'] K] [K]

CcO 2-1 JCMT-RxA 0.69 59.7 83 0.10
3-2 JCMT-HARPB 0.63 32.1 42 0.09

43 JCMT 0.38 87.5 75 0.77

6-5¢ APEX-CHAMP* 0.46 46.1 57 0.12

10-9 Herschel-HIFT? 0.64 21.5 ... 0.15

Bco 21 JCMT-RxA 0.74 9.8 6.5 0.07
3-2 JCMT-HARPB 0.63 57 27 0.07

6-5 APEX-CHAMP* 0.48 29 2.7 0.34

10-9 Herschel-HIFT? 0.74 03 0.1 0.02

c'80 21 JCMT-RxA 0.69 35 24 0.06
3-2 JCMT-HARPB 0.63 15 15 0.10

54 Herschel-HIFI? 0.76 0.4 04 0.02

9-8 Herschel-HIFI 0.74 <0.05 0.02

10-9 Herschel-HIFT? 0.74 <0.06 0.02

“Gomez-Ruiz et al. in prep. ?Only H-polarization observation is used.
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A2 IRAS2A
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Figure A.2 — Observed '>CO, *CO, and C'®0 transitions for IRAS 2A
Table A.2 — Observed line intensities for IRAS2A in all observed transitions.
Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
7 [Kkms™'] K] K]
CcO 2-1 JCMT-RXA 0.69 1297 205 0.08
3-2 JCMT-HARPB 0.63 46.9 94 006
4-3 JCMT? 0.38 180.0 237 0.55
6-5 APEX-CHAMP* 0.52 55.0 8.9 0.60
7-6 APEX-CHAMP* 0.49 374 63 1.29
10-9 Herschel-HIFI? 0.64 92 18 0.14
Bco  2-1 JCMT-RxA 0.69 19.3 39 0.10
3-2 JCMT-HARPB 0.63 8.5 27 0.08
6-5 APEX-CHAMP* 0.52 7.1 39 0.15
87 APEX-CHAMP* 0.49 30 15 0.28
10-9 Herschel-HIFI” 0.74 0.6 03 0.03
c'80 241 JCMT-RXA 0.69 6.0 28 0.15
32 JCMT-HARPB 0.63 28 2.1 0.10
5-4 Herschel-HIFI? 0.76 0.8 0.7 0.01
6-5 APEX-CHAMP* 0.56 36 2.1 027
9-8 Herschel-HIFI 0.74 0.2 009 002
10-9 Herschel-HIFI” 0.74 0.1 005 001
“@Taken in 11” beam. *Only H-polarization observation is used.
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Chapter A — Central source spectra
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Figure A.3 — Observed '>CO, *CO, and C'®0 transitions for IRAS 4A

Table A.3 — Observed line intensities for IRAS4A in all observed transitions.

Mol. Transition Telescope Efficiency f TypdV Tpeak rms
n__ [Kkms™'] K] [K]

CO 2-1 JCMT-RxA 0.69 116.5 18.4 0.11
3-2 JCMT-HARPB 0.63 132.6 18.9 0.07

4-3 JCMT* 0.38 220.0 234 0.92

6-5 APEX-CHAMP* 0.48 84.2 10.0 0.27

7-6 APEX-CHAMP* 0.45 55.0 17.0 4.39

10-9 Herschel-HIFI? 0.64 522 23 0.18

Bco  2-1 JCMT-RxA 0.74 393 7.6 0.15
3-2 JCMT-HARPB 0.63 114 4.5 0.08

4-3 JCMT* 0.38 152 74 0.78

6-5 APEX-CHAMP* 0.52 7.0 2.6 0.20

8-7 APEX-CHAMP* 0.49 19 1.0 042

10-9 Herschel-HIFI 0.74 0.7 0.2 0.02

c80 241 JCMT-RXA 0.69 49 27 0.23
3-2 JCMT-HARPB 0.63 42 23 0.22

5-4 Herschel-HIF1¢ 0.76 0.6 04 0.01

6-5 APEX-CHAMP* 0.48 33 20 0.26

9-8 Herschel-HIFT 0.74 0.16 0.05 0.02

10-9 Herschel-HIFI 0.74 0.05 0.02 0.008

The values given here are calculated for 20” beam, therefore values are slightly different than Yildiz et al. (2012). “Taken in
117 beam. ”Herschel observation corrected for the chopped emission and only H polarization observation is used. “H- and V-
polarization observations averaged. ¢Only H-polarization observation is used. ¢Observed by open time program OT2_rvisser_2.
H- and V-polarization observations averaged.
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A4

IRAS4B

Figure A.4 — Observed '>CO, *CO, and C'®0 transitions for IRAS 4B
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Table A.4 — Observed line intensities for IRAS4B in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
7 [Kkms'] K] [K]

CcO 2-1 JCMT-RxA 0.69 547 139 0.07
3-2 JCMT-HARPB 0.63 53.9 104 0.03

4-3 JCMT¢ 0.38 1152 14.4 0.26

6-5 APEX-CHAMP* 0.48 353 6.3 0.29

7-6 APEX-CHAMP* 0.45 <350 .. 451

10-9 Herschel-HIFI” 0.64 292 29 0.10

Bco 32 JCMT-HARPB 0.63 5.9 23 0.02
6-5 APEX-CHAMP* 0.52 22 1.0 0.10

8-7 APEX-CHAMP* 0.42 0.8 ... 0.28

10-9 Herschel-HIFI® 0.74 0.5 0.15 0.02

c®0  2-1 JCMT-RxA 0.69 53 2.5 0.16
3-2 JCMT-HARPB 0.63 24 1.7 0.30

54 Herschel-HIFI? 0.76 0.3 0.2 0.01

6-5 APEX-CHAMP* 0.48 1.3 0.8 022

9-8 Herschel-HIFI 0.74 <0.06 .. 0.02

10-9 Herschel-HIFI® 0.74 0.06 004  0.009

The values given here are calculated for 20” beam, therefore values are slightly different than Yildiz et al. (2012). “Taken in
117 beam. ?Herschel observation corrected for the chopped emission and only H polarization observation is used. “H- and V-
polarization observations averaged. “Only H-polarization observation is used. ¢Observed by open time program OT?2_rvisser_2.
H- and V-polarization observations averaged.
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Chapter A — Central source spectra
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Figure A.5 — Observed '>CO, *CO, and C'®O transitions for L1527

Table A.5 — Observed line intensities for L1527 in all observed transitions.

Mol. Transition Telescope Efficiency f TypdV Tpeak rms
n_ [Kkms™] (K] (K]

CcO 2-1 JCMT-RxA 0.69 38.1 14.0 0.09
3-2 JCMT-HARPB 0.63 194 6.9 0.12

4-3 JCMT* 0.38 63.6 16.4 0.46

6-5 APEX-CHAMP* 0.52 38.0 14.9 0.33

7-6 APEX-CHAMP* 0.49 31.9 11.8 0.85

10-9 Herschel-HIFI? 0.64 52 20 0.12

Bco  2-1 JCMT-RxA 0.69 12.1 49 0.09
3-2 JCMT-HARPB 0.63 4.7 27 0.07

4-3 JCMT* 0.38 12.0 6.4 0.09

6-5 APEX-CHAMP* 0.48 42 24 0.51

10-9 Herschel-HIFI? 0.76 0.1 0.1 0.02

c8o 241 JCMT-RxA 0.69 4.6 39 0.11
3-2 JCMT-HARPB 0.63 L5 1.9 0.10

54 Herschel-HIFI? 0.76 0.5 03 0.01

9-8 Herschel-HIFI 0.74 <0.05 0.02

“@Taken in 11” beam. *Only H-polarization observation is used.
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Figure A.6 — Observed '>CO, '3CO, and C'®0 transitions for Ced110IRS4

Table A.6 — Observed line intensities for Ced110IRS4 in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
n__ [Kkms™'] K] K]

CO 3-2 APEX 0.73 31.1 7.7 0.35
6-5 APEX-CHAMP* 045 244 104 0.71

7-6 APEX-CHAMP* 042 18.2 6.8 1.49

10-9 Herschel-HIFI* 0.66 5.1 1.9 0.12

3co 6-5 APEX-CHAMP* 045 30 2.7 0.30
10-9 Herschel-HIFI* 0.74 0.1 0.1 0.03

c®o 98 Herschel-HIFI 0.74 <0.06 0.03

“H- and V-polarization observations averaged.
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Chapter A — Central source spectra
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Figure A.7 — Observed '>CO, '3CO, and C'®O transitions for BHR71

Table A.7 — Observed line intensities for BHR71 in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
n__ [Kkms™'] K] K]

CO 3-2 APEX 0.73 96.5 145 0.20
6-5 APEX-CHAMP* 0.46 49.1 8.7 0.52

7-6 APEX-CHAMP* 049 273 6.8 1.31

10-9 Herschel-HIFI* 0.64 15.1 1.0 0.15

3co 6-5 APEX-CHAMP* 045 2.7 19 0.23
10-9 Herschel-HIFI? 0.74 04 0.2 0.02

c®o 32 APEX 0.73 4.1 4.1 0.11
5-4 Herschel-HIFI* 0.76 0.6 0.5 0.01

9-8 Herschel-HIFI 0.74 0.1 0.1 0.02

“QOnly H-polarization observation is used. ?H- and V-polarization observations averaged.
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Figure A.8 — Observed '2CO, *CO, and C'®O transitions for IRAS15398

Table A.8 — Observed line intensities for IRAS15398 in all observed transitions.

Mol. Transition Telescope Efficiency f TympdV Tpeak rms
n_ [Kkms™] [K] K]

CcO 32 APEX 0.73 22.0 85 0.15
4-3 APEX 0.60 26.3 6.8 0.32

6-5 APEX-CHAMP* 0.48 339 53 0.25

7-6 APEX-CHAMP* 0.49 16.9 39 0.64

10-9 Herschel-HIF1¢ 0.64 17.7 3.0 0.10

Bco 32 JCMT-HARPB 0.63 12 13 0.12
6-5 APEX-CHAMP* 0.48 0.5 0.5 0.12

10-9 Herschel-HIFI1¢ 0.74 0.2 0.2 0.03

c%0  2-1 JCMT-RxA 0.69 2.0 2.5 0.09
3-2 JCMT-HARPB 0.63 0.8 0.7 0.08

9-8 Herschel-HIFI 0.74 <0.06 . 0.02

“H- and V-polarization observations averaged.
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Chapter A — Central source spectra
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Figure A.9 — Observed '>CO, '3CO, and C'®0 transitions for L483mm

Table A.9 — Observed line intensities for L483mm in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
n_ [Kkms™'] [K] [K]

Cco 2-1 JCMT-RxA 0.69 224 6.5 0.13
3-2 JCMT-HARPB 0.63 21.0 4.8 0.06

4-3 JICMT 0.38 76.1 18.6 0.94

6-5 APEX-CHAMP* 0.45 324 8.9 0.49

7-6 APEX-CHAMP* 0.49 22.1 6.3 1.11

10-9 Herschel-HIFI 0.64 114 20 0.10

Bco 241 JCMT-RxA 0.74 7.0 32 0.17
3-2 JCMT-HARPB 0.63 43 29 0.07

4-3 JcMmT? 0.38 10.9 6.6 0.93

6-5 APEX-CHAMP* 0.46 42 22 0.13

10-9 Herschel-HIFI 0.74 0.2 0.1 0.02

c®o 21 JCMT-RxA 0.69 35 3.1 0.04
3-2 JCMT-HARPB 0.63 12 14 0.15

54 Herschel-HIFI 0.76 03 02 0.01

9-8 Herschel-HIFI 0.74 <0.05 0.02

10-9 Herschel-HIFI 0.74 <0.05 0.02

“H- and V-polarization observations averaged. Taken in 117 beam. “Only H-polarization observation is used.
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Figure A.10 — Observed '>CO, '3CO, and C'30 transitions for SMM

Table A.10 — Observed line intensities for SMM 1 in all observed transitions.

Mol. Transition Telescope Efficiency f TypdV Tpeak rms
n__ [Kkms™] K] K]

CO 2-1 JCMT-RxA 0.69 1125 15.1 0.19
3-2 JCMT-HARPB 0.63 101.8 13.4 0.02

4-3 JCMT 0.38 160.0 29.0 0.39

6-5 APEX-CHAMP* 0.52 108.4 15.5 0.17

7-6 APEX-CHAMP* 0.40 105.6 16.4 0.59

10-9 Herschel-HIFI* 0.64 823 7.7 0.09

Bco  2-1 JCMT-RxA 0.74 31.8 8.9 0.17
3-2 JCMT-HARPB 0.63 11.2 34 0.07

6-5 APEX-CHAMP* 0.46 17.5 5.6 0.18

8-7 APEX-CHAMP* 049 50 1.6 0.39

10-9 Herschel-HIFT? 0.74 34 0.7 0.03

c8o 241 JCMT-RxA 0.69 10.3 55 0.06
3-2 JCMT-HARPB 0.63 4.8 22 0.05

5-4 Herschel-HIFT? 0.76 1.8 1.0 0.01

6-5 APEX-CHAMP* 0.56 4.7 2.1 0.26

9-8 Herschel-HIFI 0.74 04 002 002

10-9 Herschel-HIFI 0.74 0.6 0.1 0.02

“H- and V-polarization observations averaged. “Only H-polarization observation is used.
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Figure A.11 — Observed '>CO, '3CO, and C'®0 transitions for SMM4

Table A.11 — Observed line intensities for SMM4 in all observed transitions.

Mol. Transition Telescope Efficiency f TypdV Tpeak rms
n__ [Kkms™'] K] [K]

CcO 2-1 JCMT-RxA 0.69 168.4 248 0.10
32 JCMT-HARPB 0.63 108.4 15.5 0.02

6-5 APEX-CHAMP* 0.52 159.6 27.6 0.23

7-6 APEX-CHAMP* 0.40 110.1 194 0.63

10-9 Herschel-HIFI* 0.64 402 5.0 0.13

Bco 32 JCMT-HARPB 0.63 26.1 8.1 0.05
6-5 APEX-CHAMP* 0.52 10.6 2.6 0.15

8-7 APEX-CHAMP* 0.49 1.6 2.6 1.00

10-9 Herschel-HIFI? 0.74 05 0.1 0.02

c%0 32 JCMT-HARPB 0.63 6.0 25 0.06
5-4 Herschel-HIFI? 0.76 14 05 0.01

9-8 Herschel-HIFI 0.74 <0.06 . 0.02

10-9 Herschel-HIFI 0.74 <0.05 ... 0.02

“Only H-polarization observation is used. ?H- and V-polarization observations averaged.
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Figure A.12 — Observed '2CO, '3CO, and C'®0 transitions for SMM3
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Table A.12 — Observed line intensities for SMM3 in all observed transitions.

10

Mol. Transition Telescope Efficiency f TypdV Tpeak rms
n__ [Kkms™] [K] K]

CO 2-1 JCMT-RxA 0.69 133.0 19.1 0.11
3-2 JCMT-HARPB 0.63 78.1 10.8 0.03

4-3 JCMT 0.38 243.0 329 0.79

6-5 APEX-CHAMP* 0.52 97.6 12.7 0.22

7-6 APEX-CHAMP* 0.40 743 115 0.55

10-9 Herschel-HIFI* 0.64 35.7 35 0.09

Bco  2-1 JCMT-RxA 0.74 445 13.7 0.18
3-2 JCMT-HARPB 0.63 183 7.1 0.07

6-5 APEX-CHAMP* 0.52 9.6 4.1 0.26

8-7 APEX-CHAMP* 049 5.6 23 0.61

10-9 Herschel-HIFI* 0.74 0.3 0.09 002

c%0  2-1 JCMT-RxA 0.69 8.0 34 0.32
3-2 JCMT-HARPB 0.63 5.0 2.6 0.06

5-4 Herschel-HIFI? 0.76 1.3 0.7 0.01

9-8 Herschel-HIFI 0.74 <0.04 0.02

10-9 Herschel-HIFI 0.74 <0.03 0.01

“H- and V-polarization observations averaged. ”Only H-polarization observation is used.
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A3
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Figure A.13 — Observed '>CO, '3CO, and C'30 transitions for L723mm
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Table A.13 — Observed line intensities for L723mm in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
7 [Kkms™'] K] K]

CcO 3-2 JCMT-HARPB 0.63 39.5 6.4 0.05
6-5 APEX-CHAMP* 0.52 22.0 5.4 1.11

7-6 APEX-CHAMP* 0.49 11.0 6.0 381

10-9 Herschel-HIFIY 0.64 6.6 12 0.09

Bco  2-1 JCMT-RXA 0.74 7.1 22 0.10
3-2 JCMT-HARPB 0.63 4.8 22 0.08

4-3 JCMT? 0.38 10.8 59 0.76

6-5 APEX-CHAMP* 0.45 33 13 0.18

8-7 APEX-CHAMP* 0.49 1.9 4.7 1.55

10-9 Herschel-HIFI® 0.74 02 0.1 0.03

c%0  2-1 JCMT-RxA 0.69 22 1.7 0.08
3-2 JCMT-HARPB 0.63 1.0 0.7 0.09

5-4 Herschel-HIFI® 0.76 02 0.1 0.02

9-8 Herschel-HIFI 0.74 <0.04 0.02

“H- and V-polarization observations averaged. *Taken in 11” beam. “Only H-polarization observation is used.
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A.14 B335

T T T — 10 T T T

— . ‘
0 10-9 (x5) HIFI 800 10-9 | (x15) HIFI c'®0 9-8 (x8) HIFI
60

2co 7-6 APEX {10
’ll‘\r\nm‘v-«..l\w-\m_

1

13 18
Co 6-5 _
200 -5 APEX C70 5-4 (x5) HIFI

2 |0/ o

e JCMT]

13
€O 2-1 c'®o 2-1 JCMT
co 2-1 JCMT

18
jeuT| 51 co 3-2 b jemrq | € 032

s

d
519
HHE
JHHE!

-20 40 20 20

0 10 10
Velocity (km/s) Velocity (km/s) Velocity (km/s)

Figure A.14 — Observed '>CO, '3CO, and C'®0 transitions for B335

Table A.14 — Observed line intensities for B335 in all observed transitions.

Mol. Transition Telescope Efficiency f TypdV Tpeak rms
7 [Kkms™'] K] [K]

CcO 2-1 JCMT-RXA 0.69 56.1 13.6 0.51
3-2 JCMT-HARPB 0.63 38.3 8.7 1.49

4-3 JCMT 0.38 68.7 134 0.15

6-5 APEX-CHAMP* 0.52 259 44 0.23

7-6 APEX-CHAMP* 0.49 21.9 3.6 0.58

10-9 Herschel-HIFI* 0.64 12.5 15 0.13

Bco  2-1 JCMT-RxA 0.74 43 32 0.05
32 JCMT-HARPB 0.63 34 3.0 0.07

6-5 APEX-CHAMP* 0.48 2.6 2.1 0.21

10-9 Herschel-HIFI? 0.74 0.2 008 0.02

c®0  2-1 JCMT-RxA 0.69 24 2.5 0.10
3-2 JCMT-HARPB 0.63 14 19 0.06

5-4 Herschel-HIFI* 0.76 03 03 0.01

9-8 Herschel-HIFI 0.74 <0.05 .. 0.03

4QOnly H-polarization observation is used. ?H- and V-polarization observations averaged.
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Figure A.15 — Observed '2CO, '3CO, and C'®0 transitions for L1157

Table A.15 — Observed line intensities for L1157 in all observed transitions.

Mol. Transition Telescope Efficiency f TmpdV Tpeak rms
n_ [Kkms™] K] [K]

CcO 2-1 JCMT-RxA 0.69 479 83 0.28
3-2 JCMT-HARPB 0.63 482 74 0.10

4-3 JCMT 0.38 78.1 10.7 0.88

10-9 Herschel-HIFI¢ 0.64 8.9 0.9 0.15

Bco  2-1 JCMT-RxA 0.74 5.1 43 0.10
3-2 JCMT-HARPB 0.63 3.1 2.6 0.11

10-9 Herschel-HIFI” 0.74 0.3 0.1 0.03

c®0  2-1 JCMT-RxA 0.69 1.5 1.5 0.09
3-2 JCMT-HARPB 0.63 0.5 0.8 0.09

5-4 Herschel-HIFI” 0.76 0.1 0.1 0.01

9-8 Herschel-HIFI 0.74 <0.05 ... 0.02

“H- and V-polarization observations averaged. ”Only H-polarization observation is used.
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A.16 L1489

: -8 : : : : : :
12 5) HIFI 13
€O 10-9 (x Co 10—9 | 1(x10) HIFI
M\m i (x10) ol c'®0 9-8 | (x10) HIFI |
40 f g
260 v_g APEX | g W WW
b AN Yo by

13
200 6‘_'5.} APEX CO 6-5 | x0.5 APEX c'®g 3_2 JCMT

A
20 H2¢co 41/& JCMT € Ww

200 3—-2 JCMT "
VY B VS 13 C02-1 JCMT
CO 3-2 JCMT
2 - JCMT W
CO 2-1
0~ /\‘ 0 0

—-20 0 20 40 0 10 20 0 10 20
Velocity (km/s) Velocity (km/s) Velocity (km/s)

L1489
TMB (K)

B

Figure A.16 — Observed '>CO, '3CO, and C'®0 transitions for L1489

Table A.16 — Observed line intensities for L1489 in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
n__ [Kkms™'] K] K]

CcO 2-1 JCMT-RxA 0.69 199 4.5 0.15
3-2 JCMT-HARPB 0.63 13.0 4.0 0.49

4-3 JCMT 0.38 33.8 7.1 0.15

6-5 APEX-CHAMP* 045 209 6.5 0.16

7-6 APEX-CHAMP* 0.49 9.1 3.6 0.37

10-9 Herschel-HIFI* 0.64 6.2 1.2 0.11

Bco 3-2 JCMT-HARPB 0.63 4.4 2.7 0.08
6-5 APEX-CHAMP* 045 8.2 3.8 1.29

10-9 Herschel-HIFI* 0.74 0.2 0.1 0.03

c®o 241 JCMT-RXA 0.69 1.7 16 007
3-2 JCMT-HARPB 0.63 0.7 0.4 0.10

9-8 Herschel-HIFI 0.74 <0.05 e 0.02

“H- and V-polarization observations averaged.
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Figure A.17 — Observed '>CO, '3CO, and C'®0 transitions for L1551IRS5

Table A.17 — Observed line intensities for L1551IRS5 in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
7 [Kkms™'] [K] [K]

CO 2-1 JCMT-RxA 0.69 71.5 9.8 0.27
3-2 JCMT-HARPB 0.63 375 6.7 0.11

4-3 JCMT 0.38 108.1 16.7 045

10-9 Herschel-HIFI” 0.64 14.7 3.6 0.13

3co 2-1 JCMT-RxA 0.74 17.8 7.0 0.25
3-2 JCMT-HARPB 0.63 10.2 4.8 0.18

6-5 APEX-CHAMP* 0.48 10.5 7.5 0.24

10-9 Herschel-HIFT? 0.74 14 0.5 0.03

cio  2-1 JCMT-RxA 0.69 53 4.6 0.08
3-2 JCMT-HARPB 0.63 23 2.6 0.18

9-8 Herschel-HIFI 0.74 0.2 0.2 0.03

“Taken in 117 beam. “H- and V-polarization observations averaged.
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Figure A.18 — Observed '>CO, '*CO, and C'30 transitions for TMR1
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Table A.18 — Observed line intensities for TMR1 in all observed transitions.

Mol. Transition Telescope Efficiency f TypdV Tpeak rms
n_ [Kkms™] (K] (K]

CcO 2-1 JCMT-RxA 0.69 11.9 59 0.41
3-2 JCMT-HARPB 0.63 8.5 4.6 0.09

4-3 JCMT* 0.38 40.8 152 3.26

6-5 APEX-CHAMP* 045 22.7 92 0.32

7-6 APEX-CHAMP* 0.42 21.9 8.9 0.81

10-9 Herschel-HIFI? 0.64 92 22 0.13

Bco 32 JCMT-HARPB 0.63 43 4.6 0.06
6-5 APEX-CHAMP* 045 4.8 20 0.03

10-9 Herschel-HIFI? 0.74 0.5 0.1 0.03

c®o 21 JCMTRxA 0.69 22 1.6 0.11
3-2 JCMT-HARPB 0.63 1.1 1.2 0.09

9-8 Herschel-HIFI 0.74 <0.05 0.02

“Taken in 117 beam. "H- and V-polarization observations averaged.
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Figure A.19 — Observed '2CO, '3CO, and C'®0 transitions for TMC1A

Table A.19 — Observed line intensities for TMC1A in all observed transitions.

Mol. Transition Telescope Efficiency f TympdV Tpeak rms
7 [Kkms™'] (K] (K]

CcO 2-1 JCMT-RxA 0.69 30.3 55 0.19
3-2 JCMT-HARPB 0.63 19.1 2.1 0.09

4-3 JCMT* 0.38 425 4.8 0.46

6-5 APEX-CHAMP* 0.52 11.7 32 0.24

7-6 APEX-CHAMP* 0.49 4.1 2.1 0.81

10-9 Herschel-HIFI? 0.64 1.4 0.5 0.13

Bco 32 JCMT-HARPB 0.63 22 14 0.07
6-5 APEX-CHAMP* 0.48 1.8 1.1 0.25

10-9 Herschel-HIFI® 0.74 <0.1 0.03

c®o 241 IRAM 30m 0.59 20 24 0.33
3-2 JCMT-HARPB 0.63 0.6 0.6 0.11

9-8 Herschel-HIFI 0.74 <0.05 0.02

“@Taken in 11” beam. *Only H-polarization observation is used.
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Figure A.20 — Observed '>CO, '3CO, and C'#0 transitions for TMC1

Table A.20 — Observed line intensities for TMCI1 in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
n_ [Kkms™'] [K] (K]

Cco 2-1 JCMT-RxA 0.69 9.1 1.6 0.21
3-2 JCMT-HARPB 0.63 9.8 20 0.10

4-3 JCMT 0.38 22.6 4.7 0.44

6-5 APEX-CHAMP* 0.52 26.6 6.0 0.36

7-6 APEX-CHAMP* 0.49 11.1 4.5 0.92

10-9 Herschel-HIFI” 0.64 29 0.5 0.15

Bco 32 JCMT-HARPB 0.63 1.2 1.1 0.09
6-5 APEX-CHAMP* 0.48 2.4 1.8 0.24

10-9 Herschel-HIFI 0.74 <0.1 .. 0.03

co 21 IRAM 30m 0.59 42 4.1 0.41
3-2 JCMT-HARPB 0.63 0.9 1.3 0.12

9-8 Herschel-HIFI 0.74 <0.05 ... 0.02

“@Taken in 117 beam. *Only H-polarization observation is used. H- and V-polarization observations averaged.
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Figure A.21 — Observed '>CO, '3CO, and C'30 transitions for HH46

Table A.21 — Observed line intensities for HH46 in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
n__ [Kkms™'] K] K]

CO 2-1 APEX 0.73 53.6 230 0.08
3-2 APEX 0.73 81.9 18.8 0.72

4-3 APEX 0.70 42.8 14.6 049

6-5 APEX-CHAMP* 045 452 11.8 047

7-6 APEX-CHAMP* 049 229 6.0 0.89

10-9 Herschel-HIFI* 0.64 82 2.1 0.14

3co 3-2 APEX 0.73 17.5 11.9 0.32
4-3 APEX® 0.70 8.0 6.0 1.08

6-5 APEX-CHAMP* 045 59 3.1 0.23

8-7 APEX-CHAMP* 042 <1.1 e 0.39

10-9 Herschel-HIFI* 0.74 0.2 0.2 0.04

c®0 32 APEX-2a 0.70 32 . 0.10
6-5 APEX-CHAMP* 0.56 13 1.5 0.50

9-8 Herschel-HIFI 0.74 <0.05 .. 0.03

4QOnly H-polarization observation is used. *Taken in 11” beam.
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Figure A.22 — Observed '>CO, '3CO, and C'®0 transitions for DK Cha

Table A.22 — Observed line intensities for DK Cha in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
n_ [Kkms™] [K] [K]

CcO 32 APEX 0.73 80.0 133 0.38
4-3 APEX 0.65 718 10.2 0.49

6-5 APEX-CHAMP* 0.45 28.0 8.2 0.57

7-6 APEX-CHAMP* 0.42 84.9 20.2 1.89

10-9 Herschel-HIFI¢ 0.64 114 23 0.12

Bco 32 APEX? 6.7
4-3 APEX 0.65 6.5 3.0 0.44

6-5 APEX-CHAMP* 0.45 2.1 13 0.25

8-7 APEX-CHAMP* 0.49 0.8 ... 0.90

10-9 Herschel-HIFI® 0.74 0.8 0.2 0.03

c®o 322 APEX 0.70 1.4 1.5 0.40
9-8 Herschel-HIFI 0.74 <0.05 ... 0.03

“H- and V-polarization observations averaged. *Only H-polarization observation is used. van Kempen et al. (2006)
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A.23 GSS30IRS1
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Figure A.23 — Observed '2CO, '3CO, and C'®0 transitions for GSS30IRS1

Table A.23 — Observed line intensities for GSS30IRS1 in all observed transitions.

Mol. Transition Telescope Efficiency f TypdV Tpeak rms
n_ [Kkms™'] [K] [K]

CcO 2-1 JCMT-RxA 0.69 1148 30.8 0.23
3-2 JCMT-HARPB 0.63 78.0 18.9 0.08

6-5 APEX-CHAMP* 0.45 1724 34.4 0.41

10-9 Herschel-HIFI1¢ 0.64 418 93 0.15

Bco  2-1 JCMT-RxA 0.74 58.9 26.3 0.25
3-2 JCMT-HARPB 0.63 343 149 0.12

6-5 APEX-CHAMP* 0.48 41.6 214 0.13

10-9 Herschel-HIFI¢ 0.74 2.1 0.5 0.03

c®0  2-1 JCMT-RxA 0.69 17.1 94 0.12
3-2 JCMT-HARPB 0.63 37 2.8 0.12

9-8 Herschel-HIFI 0.74 0.2 0.09 0.02

10-9 Herschel-HIFI? 0.74 0.09 004  0.009

“QOnly H-polarization observation is used. ?H- and V-polarization observations averaged.
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A.24 Elias29
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Figure A.24 — Observed '2CO, '3CO, and C'®0 transitions for Elias29

Table A.24 — Observed line intensities for Elias29 in all observed transitions.

Mol. Transition Telescope Efficiency f TypdV Tpeak rms
n__ [Kkms™'] K] [K]

CO 2-1 JCMT-RxA 0.69 537 12.9 0.18
32 JCMT-HARPB 0.63 483 11.1 0.07

6-5 APEX-CHAMP* 0.48 450 14.6 0.48

10-9 Herschel-HIFI® 0.64 459 9.1 0.11

Bco  2-1 JCMT-RxA 0.74 374 12.6 0.17
3-2 JCMT-HARPB 0.63 18.7 8.3 0.10

6-5 APEX-CHAMP* 0.48 14.6 5.7 0.13

10-9 Herschel-HIFI* 0.74 1.7 04 0.03

c®0  2-1 JCMT-RxA 0.69 15.7 5.9 0.15
3-2 JCMT-HARPB 0.63 5.3 2.5 0.07

9-8 Herschel-HIFI 0.74 04 0.1 0.03

10-9 Herschel-HIFI? 0.74 0.23 007 001

“H- and V-polarization observations averaged. ”Only H-polarization observation is used.
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Chapter A — Central source spectra

A25 OphIRS63
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Figure A.25 — Observed '>CO, '3CO, and C'®0 transitions for Oph IRS63

Table A.25 — Observed line intensities for OphIRS63 in all observed transitions.

0 10
Velocity (km/s)

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
n__ [Kkms™'] K] K]

CO 2-1 JCMT-RxA 0.69 233 8.6 0.19
3-2 JCMT-HARPB 0.63 16.5 6.1 0.09

6-5 APEX-CHAMP* 048 11.1 44 0.32

7-6 APEX-CHAMP* 0.48 8.6 4.8 1.09

10-9 Herschel-HIFI* 0.64 1.1 0.6 0.13

Bco 3-2 JCMT-HARPB 0.63 3.6 2.7 0.13
6-5 APEX-CHAMP* 045 3.0 25 0.35

8-7 APEX-CHAMP* 0.49 <43 1.68

10-9 Herschel-HIFI* 0.74 <0.06 . 0.03

c%o 32 JCMT-HARPB 0.63 0.9 1.7 0.17
9-8 Herschel-HIFI 0.74 <0.05 0.02

“H- and V-polarization observations averaged.
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A.26 RNO91

A26 RNO9I1
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Figure A.26 — Observed '>CO, '*CO, and C'30 transitions for RNO91

Velocity (km/s)

Velocity (km/s)

Table A.26 — Observed line intensities for RNO91 in all observed transitions.

Mol. Transition Telescope Efficiency fTMBdV Tpeak rms
n__ [Kkms™'] K] K]

CO 2-1 JCMT-RxA 0.69 40.5 10.6 042
3-2 JCMT-HARPB 0.63 16.7 6.2 0.06

6-5 APEX-CHAMP* 048 26.0 135 0.33

7-6 APEX-CHAMP* 0.49 149 11.1 1.15

10-9 Herschel-HIFI* 0.64 52 1.7 0.10

3co 2-1 JCMT-RxA 0.74 11.8 59 0.39
3-2 JCMT-HARPB 0.63 54 39 0.08

6-5 APEX-CHAMP* 0.45 24 3.0 0.28

8-7 APEX-CHAMP* 0.49 1.6 4.6 1.77

10-9 Herschel-HIFI* 0.74 <0.07 .. 0.03

c'®o 3-2 JCMT-HARPB 0.63 1.1 1.1 0.14
9-8 Herschel-HIFI 0.74 <0.05 0.02

“H- and V-polarization observations averaged.
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