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Introduction

Context

CRs influence the chemistry and dynamics of dense molecular clouds;

Challenge to observe key species (e.g. Hy, H; O);

Wide use of proxies:

- lons;

- Neutrals;

- A combination of the latter;

Analytical method with o-H,D* (Bovino+2020);
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Bovino+2020
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Scientific question
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Method
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Method
on ottt 100-05[/p}-10.46 (CO)
‘:Hg = Ko
3|RnIX [

'

. Measured:
X,(C'®0) N(H,)
3 fD —

N(C130)

» N(CO) = N(C®0) X/¢
~ N(DCO*)

R~ =
> P N(HCOH)

[ e using RADEX (van der Tak+2007);




5(J2000)

Analysis & Results

Depletion factor, o-H2D* abundance, deuterium fraction

—5°00' -

03'-
-
(e
a
_|_
N
)
k=
06’ «
o
&
)
-»
eh
Q
I )
09' 1 @
(o~
D)
D
7))

. = . . .
5N35M36S305 245 185 125

a(]2000)

X(o—H>D™)

3x 1011 6 x 1011
e

o0
Q
Q
3

o

Q
2
3]

Q
e
Vv
Q

—
«
Y
]
7))

. = . .
5h35M36530S 245 18°

a(]2000)

125

Rp
102 101
B ' 2
=i
Lo

0)
a
Q
3
_|_
£
—
—
—
N
S
=
e
Vv
Q
-
<
Y
]
/)

. —— . . .
5h35M36S305 245 185 125

a(]2000)



—5°00" -

03"+

06’ -

09' -

0
I

rl
L

o
N
q 1
4

5h35M365305 245 185

_.x42000)

125

Analysis & Results

Depletion factor vs deuterium fraction
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Method
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- Measured: - Other parameters:
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Analysis & Results

Dependence on the column density
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Analysis & Results

Dependence on the column density
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Outlooks

 Scheduled Cvcle 10 & 11 ALMA proposals

(2023.1.01043.S, 2024.1.01727.S; PI: Socci)!

+ Band 6 & 7 observations with ACA, including:

- 0o — H,D*, H°*CO*, DCOt, N,H™;
_ 12CO, 13CO, CISO;

~» Goal: robust estimate of { on parsec scales via new

estimates of path length, depletion factor and
deuterium fraction.



Summary

* We explored ¢ across OMC-2 and OMC-3 in Orion using IRAM-30m observations;

* The CO depletion was taken as a proxy for the o-H,D+ abundance in these regions;

* The deuterium fraction shows a dependence on the temperature;

* The depletion factor and the deuterium fraction are correlated;

¢+ { ~5x1071% —2x 107" s7!in OMC-2/-3 with a North-South gradient;

* Local injection of cosmic rays may happen towards OMC-2 FIR4;

* ( shows a dependence on the column density in the region.

, All results part of j:;
i Socci et al. (2024a) |
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