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1 Goal of experiment

Sensitive search for new phenomena that are beyond the Standard Model
of particle physics and that have scalar, pseudo-scalar, vector, or tensor
couplings to photons. This includes any type of sub electron volt weakly
interacting particle or field.

2 Experimental setup

The experiment has two components. (1) Sensitive searches using the method
of photon regeneration (sometimes referred to as ’light shining through a
wall’) where photons upstream of an optical barrier may couple to new
BSM particles. The latter would proceed unimpeded through the barrier
(’the wall’) while the optical photons cannot penetrate it. And photons de-
tected downstream of the barrier would be the result of the BSM particle
reconverting to a photon. See the attached Figs 1(a) and 1(b). (2) Sensitive
searches for primordial halo particles that were created in the early universe
and that have couplings to photons. Including searches for dark matter
axions, and other weakly interacting sub electron volt mass particles. The
measurements require sensitive photon detectors in various photon energy
ranges, and in some cases very strong magnets. There is ongoing technology
development in both cases.

3 Accelerator or Lab Facility

The initial experiment used the Free Electron Laser (FEL) at Jefferson Lab
(JLab), the world’s most powerful tunable laser. The next phase of the
experiment takes place on the Yale University campus using an intense ra-
dio frequency source of millimeter wave photons, high field magnets, and
resonant cavities with the associated electronics and infrastructure. Both
types of experiments listed in the previous section are implemented on the
campus using the same experimental setup. This latter experiment may be
moved to JLab to use its Terahertz light facility at the FEL in the future.



Some aspects of the experiment will benefit from the development of high
field magnets and more powerful tunable lasers such as the Megawatt-class
lasers under consideration in industry currently.

4 Physics Reach

There are several new results that have been published by the LIPSS team,
based upon data taken at the JLab FEL, and other collaborations. See
figures in the references below for physics reach.

5 Status and Schedule

The initial phase of the JLab FEL experiment has been completed, and
the results published. New data using the experimental setup on the Yale
campus is currently being collected, using resonant microwave cavities in
the region of 34 GHz. It is expected that this newest data will be collected
and analyzed over the next year. Afterwards, a new cavities at different
frequencies will be constructed and used to collect data for different particle
masses.

6 Future Plans

Future plans include the use of more sensitive detectors, more powerful mag-
nets, and new resonant cavities at various wavelengths to more completely
cover the unexplored parameter space (coupling versus mass). The devel-
opment of ultra-low background noise, high efficiency detectors in the range
of tens of GHz and higher is an area of great commercial and medical in-
terest, as examples. The accelerator and NMR community is interested in
the development of higher field strength, large bore magnets. Additional
plans include the use of quasi-optical cavities that are useful at Terahertz
frequencies.
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