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overview

e LIPSS DM Searches at JLAB FEL

— hidden sector photons, millicharged particles, axion
like particles, . ..

o FEL Compton Scattering

— uses electron beam and laser light in FEL vault
— lower mass boson search (up to ~25 keV)

* FEL beam dump
— require modest excavation at FEL dump
— higher mass boson search (above e+e- threshold)
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n suppress background by over 20 orders of magnituce !
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couple polarized laser
light with magnetic field

Sikivie (1983); Ansel’'m
(1985); Van Bibber et al
(1987)

kinetic mixing
no magnetic field
Afanasev et al (2009)



LIPSS at FEL Lab

Afanasev et al, Phys. Rev. Lett. 101, 120401
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photon-boson kinetic mixing; next steps

detector in line
with cavity

LIPSS 2



photon-boson kinetic mixing; next steps
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photon-boson kinetic mixing; next steps
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kinetic mixing
J. Jaeckel, A. Ringwalk arXiv:1002.0329
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1076 K. Ehret et al,
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boson beam dump

based upon LSW principle of photon
regeneration

Compton scattering at FEL
long lifetimes

coupling at vertex enters twice
limited to ~25 keV mass boson production



boson beam dump
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“Standard” 180° Thomson Scattering. X-rays produced are traveling with
electron bunch after IR scatters off electrons at interaction region.
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o ~ 200 um beam diameter



* picosecond pulses at 37.4 MHz

e synchronized to femtosecond levels
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from J. Boyce 2003
simultaneous production of THz, 3 micron, and 10 keV X-rays
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from J. Boyce 2003
CTR electron bunch length measurement
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from J. Boyce 2003

actual typical spectra

3.48 keV
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Compton scattering and high luminosity from J. Boyce 2003
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boson beam dump
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 Compton production of boson

* inverse Compton production of photon
(photon regeneration)

* high density, high-Z detector

Y~ro.n-t-0-¢€ =1"0-¢ experimental yield, Hz
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x ~ 10 o~10"cm” r,~10" Hz
n,(Pb)~10” c¢cm” t~100 cm
£~0.01



boson beam dump
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FEL LIPSS measurement:

~ onhe month



electron beam dump

also based upon LSW principle photon
regeneration

high power electron beam dump at FEL (phase 2)
useful for large range of boson lifetimes
coupling at vertex enters twice
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electron beam dump

LIPSS 3

~0.13 MW beam dump exists;
excavation behind FEL beam dump(?)



electron beam dump
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electron beam dump
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electron beam dump
JD Bjorken et al, PhysRev D80, 075018 (2009);

Freytsis, Ovanesyan, Thaler ; arXiv:0909.2862
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summary

 FEL LSW with high power laser
— mass reach up to ~1 eV
— new kinetic mixing limits
* FEL Compton scattering experiment
— mass reach up to ~25 KeV
— comparison with solar limit
e FEL beam dump experiment

— Lower masses vs CEBAF
— higher luminosity compared to CEBAF





