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Deuterated water in NGC 1333 IRAS 4
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Deuterated water in NGC 1333 IRAS 4

» RATRAN modeling

» Subtraction of the broad outflow component
present on the observations of the fundamental
transitions :

FWHM ~ 16 kmm/s for IRAS 4A

FWHM ~ 10 km/s for IRAS 4B

» Density and temperature profiles determined by
Kristensen et al. (2012)

» Velocity profiles: vr = V(2GMy/r)

IRAS 4A : M- = 0.5 Mo (Maret et al. 2005, di
Francesco et al. 2001)

IRAS 4B : M»? free parameter

n(Hy) (cm™)

n(H) (cm™)

NGC 1333 IRAS 4A

043 31000
H> density
10°F
4100 €
:
a5 <
106_ ~‘~\ -06
5
3 Q
E
/ 410 2
10* - :
temperature ]
10? LA e = e vk, 5 N TN e
10 10 10° 10* 10°
radius (AU)
NGC 1333 IRAS 4B
10' B TR B o I T, T e (0,01
H> density
108
I 4100 g
X
i =
108 =
x o
Q
/ 5
310 2
10°r  temperature
102 ] o % A A AT A )
10' 10 10° 10* 10°
radius (AU)

HDO Meeting - Garching 15/01/2013



HDO modeling in NGC 1333 IRAS 4A

Adding an absorbing layer is needed to reproduce the absorption lines at 894
and 465 GHz : N(HDO)ps ~ 1.4 x 1013 ¢cm-2
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HDO modeling in NGC 1333 IRAS 4A
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HDO modeling in NGC 1333 IRAS 4A
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» profiles of the broad component
compared with other molecules
tracing the outflows

» similarity between the HDO and
i CO line profiles
—-10 f
—-15 F e e ] 20 S ol . T = . o,

» RADEX modeling used with the excitation conditions derived by Yildiz et al. (2012) for CO:
n(Hz) ~3x10°cm>, T ~100 -150 K

» N(HDO) ~ 2 -4 x 103 cm2
» X(HDO) ~ 7 x 10'1° - 1.9 x 10 using N(H2) ~ 2.1 - 2.8 x 10?2 cm2 (Yildiz et al. 2012)
» Estimation of the HDO/H-O ratio in the outflows?

6 HDO Meeting - Garching 15/01/2013



HDO modeling in NGC 1333 IRAS 4B

» vr = V(2GMy/r) with M- ?
p grid with 3 parameters: Xin, Xout, M+
» absorbing layer N(HDO) ~ 1.4 x 10'3 cm
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Upper limit on the inner abundance consistent with the
undetection of the 226 GHz line with SMA (Jorgensen &
van Dishoeck 2010)
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Deuterated water in NGC1333 IRAS4B

New observations

» IRAM-30m observations :
241 GHz line (Eup = 95 K), 81 GHz line (Eup = 47 K) & 226 GHz line (Eup =170 K)
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» APEX observations at 465 GHz : proposal accepted, 5 hours observed
instead of the 15h required (50 detection)

» Improvement of the modeling with the new observations ?

Add IRAS 4B to the paper about IRAS4A???
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Deuterated water in IRAS16293-2422

New DO analysis
Abundance
A
» RATRAN modeling similar to HDO and H>'®*0O (Coutens
? X Absorbing

et al. 2012) : in o

» No prediction of D>O absorption lines without adding an C::i;o Xabs

absorbing layer to the structure of Crimier et al. (2010)

» adding an absorbing layer produces an absorbing line at Xout

898 GHz consistent with observations Cold envelope

» N(D20)abs = 2.5 x 1012 cm2 A

» ortho/para (D20).ps ~ 1.3 ~1" Radius
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Deuterated water in IRAS16293-2422

Hot corino Outer envelope Photodesorption layer
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absorbing layer :

- different mechanisms of water formation in the
two regions ?
- isotopic exchange between water molecules
during heating of the grain surfaces (~ 150 K),
leading to a decrease of the D>O abundance
(Smith et al. 1997, Dulieu et al. 2010) ?

- self shielding in the hot corino ? H>O less
photodissociated ?

» Comparison with the grain surface chemical model of Cazaux et al. (2011) : D/H ratios in
agreement with dense gas (~10* cm) and warm dust (~20 K)
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