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D AR Detecting A Resonance Kinematically with
eLectrons Incident on a Gaseous Hydrogen Target

A Search for new light bosons using the Jefferson Lab FEL facility.
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“‘Dark Force Detection in Low Energy e-p Collisions”
[Freytsis, Ovanesyan, JDT: arXiv:0909.2862 (JHEP 1001;111)]
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relevant characteristics:
e- beam energy: 80 — 130 MeV
e- beam rate: pulsed to CW
e- beam current: up to 5 mA
FEL IR wavelength: 0.9 —2.2 [m
FEL is TUNEABLE
Light is linearly polarized.
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Schematic Layout

DarkLight Experiment:
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DarkLight Detector System Scale
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DarkLight Windowless Hydrogen Gas Target

W- Collimator Pb -Collimator

Target Center

eStages gf
acuum Fumps 4 Stages of
\' P
BEQ" acuum rumps
EMoller Dump - C
Thin Be Window
DarkLight Silicon Detector Systems
- 3 = ,
— —
% I
SCD SFD
Silicon Central Detector Silicon Forward Detector (SFD)

Jeffer&m Lab J.R. Boyce. 8! Patras Workshop. Chicago IL, July 18, 2012.  Slide 10 DAR@ m @ @JSA



DarkLight — Example of modeling effort

Mainly interested in
this region for Mollers
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DarkLight — Modeling Moeller Events

10 events
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DarkLight/FEL Layouts
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Nal/PMT detectors & calibration sources
137Cs: 661.7 keV 60Co: 1170.0 keV & 1330.0 keV
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Vault photon radiation — Good e- beam & lasing
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FEL vault neutron radiation levels vs. total RF gradient

FEL vault neutron radiation levels vs total gradient
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FEL Vault Beam-Target Tests & Rad Measurements

=ik i

A S gl [ § e pus
) { T4

§ — ——
. )

, v

Jeffers-‘v‘%n Lab J.R. Boyce. 8" Patras Workshop. Chicago IL, July 18, 2012.  Slide 17 DARW m @JSA




Possible Timeline

Major Year | 2012 2013 2014 2015 2016
Focus

FEL beam &
Radiation limits

Finalize Design
Secure funding

Technical Review
Start Construction

Detector
Commissioning

DarkLight data
taking begins
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DarkLight Projected Results

0.01 0.1 1

10~ i S 10~
10~ 441072
10- S v 110-6
=) T ] -7

= 10 110
10~% 11078
10-° 110-°
Couplingof 10710 _.410710

photon to electron: 001 0.1 1
a €a, (a=él4p) my (GeV)

(DarkLight projected 50 vs. other projected 20)

Jefferson Lab J.R. Boyce. 8! Patras Workshop. Chicago IL, July 18, 2012.  Slide 19 DAle m @ QJSA



Acknowledgements

The speaker would like to express grateful appreciation to the
DarkLight Participants and the 8" Patras Workshop on Axions,
WIMPs, WISPs Organizing Committees for the opportunity to
share and discuss the DarkLight Effort.

Freytsis, Ovanesyan, JDT: arXiv:0909.2862 (JHEP 1001;111)
G. Neil, C. Bohn, S. Benson, G. Biallas, D. Douglas, et al., Phys.Rev.Lett. 84, 662 (2000)

References
1.  Jaekel and Ringwald arXiv:1002.0329v1 [hep-ph].
2. www.jlab.org
3.  PAC37
4. PAC39
5.
6.

Jeffekgon Lab J.R. Boyce. 8" Patras Workshop. Chicago IL, July 18, 2012. Slide 20 DARW m @ &JSA


http://arxiv.org/abs/1002.0329v1
http://www.jlab.org

