





I(Tex = 5 K) (K)

Max. line intensity in opt. thick case

rms HIFI 15 min
rms HIFI 1 hour

200

400

600
v (GHz)

800 1000




time (yrs)




---- DCO* (3-2)




Band 1a
1 NH2D

Band1a C'®0(5-4)  13CO(5-4) ]
_os| Cl \ HCO*(6-5) ]

171

ND CH ND_

480 500

520 540 560

Frequency (GHz)

Band 1b  CO(5-4)
C170(5-4)

HZOV NH3

HCO*(7-6)

NH2zD (2-1)

Lo







T (K)

0.16

0.14

0.12

T

0.1

NH (12-01)

| s s s s |

974.4 974.5

974.6

_ Frequency (GHz)
— spectrum fit

' ND (12-01)

T

522 522.05 522.1

Frequency (GHz)

522.15

0.12

Ty (K)

0.08

0.1 r

1
532.7

75
Frequency (GHz)

1
532.8




fractional abundance

fractional abundance

10 T T T T T T T T T T T T T T T T T

DR = 0%

R e

1 1 IIIIIII Jr/l/lllllll 1 1 IIIIIII 1 1 IIIIIII 1 1 111111
10* 10° 10° 10”
time (yr)

10 T T T T T T T T T T T T T T T T T

DR = 10%

7
1 e Tl 1 Ll 1 Lol 1 Lol 1 Lo

4 5 6

10 10 10 10

time (yr)




Secondary route

@ ) /@
@ 66

y @

HoD* \
i ‘

Dominant route

for NH and ND




v (km/s)

CSO

HIFI




LVVG calculations

Collisional rates: Hugo et al. (2009)
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