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ABSTRACT

Interstellar absorption lines due to the Lyman series transitions in hydrogen and deuterium have
been observed in the spectrum of 8 Cen. From these, a ratio of deuterium to hydrogen, by number,
of 1.4 + 0.2 (m.e.) X 10—5 has been obtained. If one assumes that the present deuterium abundance

is a relic of the big-bang element synthesis, a value of 1.5 X 10—31 g cm—3 for the present density
of the Universe is derived.
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The Detectability of Deuterium Lyman Alpha in QSOs
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Department of Astronomy and Astrophysics, University of Chicago, 1100-14E. 58th Street, Chicago, Illinois 60637, USA
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Summary. Blended line profiles are calculated for the
deuterium and hydrogen Lyman alpha lines that
might be produced by QSO absorbing clouds. It is
shown that in suitable clouds the deuterium Lyman
alpha line should be detectable, even if the abundance
of deuterium is the same as in the interstellar medium.
Observers should be alert for the deuterium Lyman
alpha line since its detection would have important
cosmological implications.
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Column Density Distribution of Lya forest lines
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the -82 km/s isotope shift between D and H
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Very Metal Poor DLAs are the choice
astrophysical environments for measuring
the primordial abundance of deuterium

Low mefallicities imply negligible astration of D

Narrow absorption lines make it possible o resolve
the -82 km/s isotope shift between D and H

High H I column densities give detectable D I lines
in many transitions of the Lyman series
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Spectral analysis tailored specifically to
the determination of D/H and its error
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Percent Measure of (D/H) [Cooke et al. 2018]

~4.50
455
.
i
2 —-4.60
Q)
=
—4.65
~4.70

—

l 1 | 1 1 l | 1 1 1 l | 1 1 | l 1

-30 -25 -20 -15
[0/H]

0.020

D02

() ila™

0.024

0.026



Percent Measure of (D/H) [Cooke et al. 2018]
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Joint D/H and CMB Constraints on ‘dark radiation’
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Summary

With modern astronomical instrumentation, we can now
* verify experimentally the framework of Big-Bang

nucleosynthesis which has its omqm in |deas first put

forward in the 1950s »

Herman Gamow Alpher
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BBN theory confronts observations
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The primordial “4He abundance

Final Dataset
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Izotov et al. (2014), MNRAS, 445, 778 Aver et al. (2015), JCAP, 07, 011

Yp = 0.2551 = 0.0022 Yp = 0.2449 4 0.0040

Yp = 0.2515 4+ 0.0017

Peimbert et al. (2016), RMxAA, 52, 419

Yp = 0.2446 4 0.0029

Standard model prediction: Yp = 0.24709 £ 0.00017



Standard Model values

100 25 o K2(CMB) = 2.226 + 0.023

PRIMAT Kawano (Wagoner)

Yp = 0.24709 + 0.00017 Yp = 0.2471 £ 0.0005
(D/H)p = (2.459 + 0.036) x 107° (D/H)p = (2.414 4 0.047) x 107°

(*He/H)p = (1.074 4 0.026) x 107° (*He/H)p = (1.110 4 0.022) x 10~°
("Li/H)p = (5.624 & 0.245) x 10~ 1° ("Li/H)p = (5.566 4= 0.269) x 10~ "

Pitrou et al. (2018), arXiv:1801.08023 Cooke et al. (2017), ApJ, 830, 148
Lopez & Turner (1999), PRD, 59, 103502

Kawano (Wagoner) PArthENoPE

(D/H)", = 2365 x 10-° (D/H),, = 2.478 x 10~

(*He/H)p = 1.086 x 107°

(*He/H)p = 1.088 x 107°
("Li/H)p = 4.927 x 107 1°

("Li/H)p = 5.042 x 1071°

Grohs et al. (2016), PRD, 93, 083522 Consiglio et al. (2018), arXiv:1712.04378



