THE .
UNIVERSITY
OF UTAH

How Much Deuterium is
in our Galactic Center?

Nancy Sohlberg

“ Mentor: Thushara Pillai

R

/




Deuterium



HI+HD—}HZD++HQ+@

1976



APEX IRAM 30m
(northern Chile) (southern Spain)



| L |
_ KT Peak Height = 0.0468
0.04 11
= - 0.0468
:;: "o Residual rms (o) = 0.0103 | |  0.0103 )
= Lol ol :
'E ] 1. 115 ml0 mil Il
= 0T o 1 B e =
m | VL 1A - r
= ol
A 1 T A
~0.02 |- S
I | I i ~ \ | \ i I I | I i I \ |
0 50 100 150
Vg (km/s)

DCN 2-1, SgrB2



___

122+0.07
D loud
loud
Cloud D
Clump 2
CND
GO0.25
Point C1
Point C2

Point D1

Sgr B2

XN NZE XX XS\ xE

xxxxxxxxx@

Sgr C

X = no detection or detection was unusable

X
v
v
v
X
X
X
X
X
X
X
X

N,D+

X
X
X
X
X
X
X
X
X
X
v
X



Our Goal

! @

HX
_ SaW g, 1 1 ant
DX A4 g, (T —J(T,) 1 —exp (—hv/kT,) g, exp (—E/kT,)
" J \T ex/
DX
HX

D)




Main Beam Temperature (K)

Velocity (km/s)




DCN 2-1, HC>N 1-0



Put It All Together (for DNC)
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Summary

e Observed 12 targets + searched for 4 deuterated molecules

e Analyzed 804 spectra

* New detections in 5 targets + 3 deuterated molecules

* Profile fitting was optimized based on deuterated molecule

 major obstacles: multiple line components, optical depth, and broad line
widths

e Derived Column densities and deuterium fractionation for all 5 clouds

e Average GC DCN/HCN = 2.7*103




What’s Next?
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single bond triple bond
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Calculating the Excitation Temperature (T,,)
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Calculating Isotope Abundance in GC

)
lintensity of detection]| X [f(T,.;,)] [N
X Tan
Isotope 1980 2000 2023
Abundance
1AN/N 300 127 246.4




Calculating Isotope Abundance in GC

_ G0.25__sgrB2__ 20cloud_

14N/1°N 226.6 9.35 10.956 5.786
14N/1°N (L) 266.2 11.242 19.184 9.392
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50cloud: H13CN 3-2 50cloud: HC>N 3-2



Bond Dissociation energies

Potential energy

Zero point energy

Radial distance
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Tabulated Molecular Ratios

SerB2 Jacq Lubowich | Colzi (n) | Colzi (b)
& 1999 2000 2022 2022
DCN

0.0012 0.0010 0.0029 0.0032 0.0028 0.00082 0.0028 0.0032 0.0061

HCN

o6 0.0057 0.0055 0.0051 0.0078 0.0025
HNC

N,D

2D T 0.0019 0.0016
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