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Quasar absorption line systems
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gas cloud




Deuterium measurements in the literature

* Burles & Tytler 1998a  (Gas clouds where deuterium

Burles & Tytler 1998b s detected are rare
* Pettin1 & Bowen 2001

e O’Mearacetal. 2001 :
Kirkman et al. 2003 e Deuterium measurements

. Crighton et al. 2004 grow one system at a time

* O’Meara et al. 2006 | |
Pettini et al. 2008 * |Lots of different analysis

+ Fumagalli et al. 2011 strategies
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The primordial deuterium abundance
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~1% precision

Cooke et al. (2018) ApJ, 855, 102
A
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High precision D/H measures
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Benefits of absorption lines
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Absorption lines
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Absorption lines
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Absorption lines
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Reaction rates
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LUNA collaboration — Mossa et al. (2020), Nature, 587, 210
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BBN in the 21st century
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Significant potential to improve D/H statistics

(Cooke et al. 2016)
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* Required D | lines are at rest frame 915A (~3700A at z=3)
* Higher redshift = increased blending with Lyman-alpha forest



CUBES : Cassegrain U-Band Efficient Spectrograph

e Wavelength range 300—400nm

e Allow us to measure D/H in the redshift range 2.5<z2<2.8
Current redshift range 2.8 <z < 3.1
~2X more quasars (3x current sample)

 Lower redshift = decreased blending with Lyman-a forest
(cleaner measurements)

* Increased sensitivity of CUBES
Factor 2-3 more than UVES, more fainter quasars to observe
(10x current sample)

Potential to improve current sample by:

30x and have cleaner measurements




Take home points

* The primordial deuterium abundance
IS now measured at ~1% precision.

* The future is bright!! A chance to
increase the sample of D/H measures
by a factor of ~30. Can this precision
be matched by BBN models?

» Future spectroscopic surveys (e.g.
AMOST) will allow us to efficiently

identify the best systems. :
%_4:602__ _____________ B b
+ It would be helpful if other groups E | _______________ T T __________________
performed independent analyses. B YT Y




