
A Spectroscopic Test of the Bose-

Einstein Statistics of Photons

Damon English,   Dmitry Budker,

David DeMille†, Valeriy Yashchuk††

Physics Department

University of California at Berkeley

Funded by NSF PHY-9733479

For SpinStat 2k8, Trieste, Oct-21-2008
† Physics Dept., Yale University

† † Lawrence Berkeley National Laboratory



The principle of the experiment

According to the Landau-Yang theorem, there are some things

bosonic photons simply won’t do.
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Final state 2-  WF must be proportional to...

or...

or...



T-reversed LY violation in atoms.



Atomic two-  transition
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Atomic two-  absorption



Summary of Previous Experiment



Summary of Previous Experiment

•

• Ba vapor cell

• Pulsed lasers

• Limited by laser linewidth



The New Apparatus



New Apparatus: Optical Schematic



New Apparatus: Laser linewidth

f ~ 1MHz



















One scan.



2007 Result (90% CL)

http://leo.berkeley.edu/dethesis.pdf



Since 2007…

• Better light-collection

• Tighter focused laser beams

• New Dye pump

• … + many more small improvements



Raw data from one day’s run, =1x10 10



Conclusions

• 3 OOM improvement over DeMille et al. (1999)

• 1 to 2 more OOM to come in relatively short time.

Greetings fr
om the Budker group!


