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Introduction

• Since the shutdown of HERA, there are no active particle physics
experiments exploiting the accelerators at DESY, apart from

– detector tests exploiting test beam lines at DESY II
– the upcoming OLYMPUS experiment exploiting DORIS
– accelerator tests exploiting the FLASH linac

• Unique intense electron beams of FLASH (XFEL) just dumped

• Missing unique parasitic particle physics opportunities!

A. Ringwald (DESY) DESY, June 2010
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• Parasitic particle physics opportunities exploiting electron beams:

– Search for hidden-sector particles in e
± nucleus collisions

⇒ cheap, small-size experiments
– Tests of QCD
⇒ expensive, large spectrometer experiments

– Particle physics detector tests

A. Ringwald (DESY) DESY, June 2010
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Search for hidden-sector particles in e
± nucleus collisions

• Physics case for light hidden-sector particles:

– Standard Model (SM) describes only ∼ 5 % of the universe:

⇒ There are dark matter particles beyond the SM

A. Ringwald (DESY) DESY, June 2010



– Searching for sub-GeV scale hidden-sector particles ... – 5

– Dark matter particles χ may reside in the hidden sector

– χ may be charged under hidden sector U(1)
!!! Sub-GeV scale hidden-sector U(1) dark gauge boson γ′

∗ may explain cosmic ray electron and/or positron excesses observed by
PAMELA, FERMI, ... in terms of annihilation χ+χ → γ′+γ′

→ 4µ

[Arkani-Hamed,Finkbeiner,Slatyer,Weiner ‘08;..;Meade,Papucci,Strumia,Volansky ‘09]

∗ predicted in asymmetric dark matter models [An,Chen,Mohapatra,Zhang‘09]

A. Ringwald (DESY) DESY, June 2010
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• Search for sub-GeV hidden photon γ′ very hot topic:

A. Ringwald (DESY) DESY, June 2010
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• Attacking Dark Forces with New Fixed-Target Experiments
[Reece,Wang‘09;Bjorken,Essig,Schuster,Toro‘09;Batell,Pospelov,Ritz‘09;Andreas,Lebedev,Ramos-

Sanchez,AR in prep.]

– Production mechanism in eN

scattering: Bremsstrahlung,

σ ∼
α3Z2χ2

m2

γ′

⇐ electron has charge χe

under the hidden U(1)
∗ kinetic mixing parameter χ

expected to lie in range
10−11 . χ . 10−2

A. Ringwald (DESY) DESY, June 2010
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• Past beam dumps:
[Bjorken,Essig,Schuster,Toro ‘09]

– SLAC E137:
30 C, 20 GeV, 200 m, 200 m

– SLAC E141:
.3 mC, 9 GeV, 10 cm, 35 m

– Fermilab E774:
.8 nC, 275 GeV, 30 cm, 7 m

• New beam dump suggested:
[Bjorken,Essig,Schuster,Toro ‘09]

– Low power W beam dump
.3 C, 200 MeV, 20 cm, 50 cm
.1 C, 6 GeV, 3.9 m, 7 m

A. Ringwald (DESY) DESY, June 2010
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• New experiment at DESY?

– HIPS at DESY II
[Andreas,Bechtle,Ehrlichmann,Garutti,Gregor,Lin-

dner,Meyners,Redondo,AR]

∗ ∼ 10 nA with 0.45 - 7 GeV

∗ first estimates of beam
dump sensitivity

∗ detector (spare parts
of HERA experiments)
installed this month

∗ if background handable,
full proposal in spring;
experiment can be done in
2010

A. Ringwald (DESY) DESY, June 2010
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• New experiment at DESY?

– HIPS at DESY II
[Andreas,Bechtle,Ehrlichmann,Garutti,Gregor,Lin-

dner,Meyners,Redondo,AR]

∗ ∼ 10 nA with 0.45 - 7 GeV
∗ detector (spare parts of

H1) installed in January
∗ if background handable,

full proposal in Summer;
experiment can be started
in 2010

∗ first estimates of beam
dump sensitivity

∗ parasitic use of FLASH
and XFEL beam dump
increases sensitivity

A. Ringwald (DESY) DESY, June 2010
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• Thin-target suggestions:
[Bjorken,Essig,Schuster,Toro ‘09]

– Thin target, double arm
spectrometer
0.1 C, 6 GeV, 20-55 mrad

– High resolution, high rate
trident spectrometer
∼ 100 µA, 6 GeV

⇒ proposed by CEBAF Hall A
Collaboration at JLab

A. Ringwald (DESY) DESY, June 2010
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⇒ New experiment at JLab?

– Fixed-target experiment in
CEBAF Hall A
[Hall A Collaboration]

∗ 80 µA at 2 ÷ 4 GeV
∗ proposed for period after

CEBAF upgrade, but first
short run in Summer 2010

A. Ringwald (DESY) DESY, June 2010
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Conclusions
• Strong physics motivation for the possible existence of GeV-scale hidden

photons:

– bottom up: anomalies associated with dark matter
– top down: many hidden U(1)s in string compactifications

• Fixed-target experiments well suited to attack dark forces

• Large parameter space requires multiple search strategies and experiments

– low coupling/mass: new beam dump experiments
– intermediate region: new forward-geometry experiments
– high coupling/mass: standard wide-angle spectrometers (as in JLab)

⇒ Great opportunities for parasitic particle physics experiments at the high
intensity frontier at DESY! Could compete with CEBAF at JLab!

⇒ Need access to the electron beams before they are dumped!!!!

⇒ Multi-user facility: HIPS, QCD tests, detector tests, ...

A. Ringwald (DESY) DESY, June 2010


