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Interstellar Water

WATER SPECIES IN ORION

Species Transition Frequency E;ow Tonb LTE, Telescope
(GHz) (K) (K) (K)

Ho'80 313 — 290 203 194 28-10 38  IRAM
Hol80  5yp — 409 322 452 06 07 CsO
Hol®0 414393 391 303 58 68 e
180 119 -101 547 34 0.55 12 KAO
Ho80 217 — 200 745 1006 0.65  0.83 KAQ
HDO 110 — 101 500 22.3 11. 9. €SO
D50 211 — 202 404 . 516 14 14 CSO
Assumptions: % teaentative

N(H,180) = 1 x 106 cm ™2
N(HDO) =1 X 1019 cm ™2
N(D50) = 1 x 101% em™2

1077 source size, 200 K excitation temperature, LTE
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- Observe the 14 - 191 ground-state transition of O
ortho-H,180 at 547 GHz, in absorption.

- Dipole moment: p =1.85D ;@@M

- Molecular envelo'pessurrounding dense cores
T gas ~ 20-30 K
1 ~ few x 103cm
N o, ~ few x 1028 cm2

- Virtually all ortho-HoO in this envelope must be in the 14
ground state, and so is sampled by our measurement.
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'RADIATIVE TRANSFER MODELING

e spherical cloud model: { Lis + &l domith)

2
n(r) = [0.22 + 8.6 (}-—;.E-E) ]x 10* cm™3 and Ty =N l—f—c x40 K
( Pe—?"ﬂfjuct-‘b LY + sh mmn }us'\’ C-O\)(iuoow\ ckq;(q_\

200 radial shells
» 22 rotational levels (ortho & para); ~55 transitions each

« statistical equilibrium - transitions due to collisions &
emission & absorption of radiation

« radiative transfer - include absorption & emission by
molecules & dust  Excitation dowminated by dost

e use “accelerated lambda iteration” method developed to
calculate stellar atmospheres (Rybicki & Hummer 1991)
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