Robin Bahre and the ALPS collaboration

Experimental search for WISPs ALPS experimental stages
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Weakly interacting sub-eV particles (WISPs) are perfect candidates for cold dark The ALPS experiment utilizes a light-shining-through-a-wall (LSW) setup. Strong
matter. Their existance iIs not only motivated from particle and string physics but light elds are send towards a wall that is opaque to photons but transparent to
also supported by astrophysical observations, e.g. high TEV transparency of the uni WISPs due to their vanshing interaction with ordinary matter. WISPs, which exhibit
verse and fast cooling of white dwarfs [1]. A previous experiment conducted by the coupling to a photon eld, can thus be produced in front of the wall and be recon-
ALPS collaboration has improved the existing limits from all-laboratory searches. verted afterwards and consequently be detected by a photon detector.
ALPS-II is going to enhance the overall sensitivity for di ereant types of WISPs in a The ALPS-II experiment is going to be conducted in three steps with increasing re-
wide mass range and explore uncharted territory for WISP searches. guirements reaching its full sensitvity in ALPS-IIc.

ALPS-I1 optical design

The resonant enhancement of the production and regeneration process is a key
feature of the experiment. The WISP ux from the production region is increased
py a factor equal to the power buildup of the production cavity (R85 000) and
Ikewise is the reconversion probability on the right-hand side of the wall enhanced
oy the power buildup of the regeneration cavity (R& 40 000) when both cavities
resonate on the same optical mode.

A major challenge of the ALPS-II optical design is the stabilization of both cavities
In frequency and space to ensure a decent overlap between the optical modes.
This Is achieved by actively controlling the regeneration cavity length and align-
ment in a Pound-Drever-Hall (PDH) and Di erential Wavefront Sensing (DWS)

scheme.
Stage Los pc L 95RC 95
ALPS-lla <1.1 pm <0.15 pm <16 prad
ALPS-IlIb/c <1.1 pm <0.15 pm <10 prad

Requirements on the cavity length and alignment control

To avoid disturbance of the single photon detector with spurious photons from op-
tical readout of the regeneration cavity mode, an auxiliary green beam obtained
via second harmonic generation from the infrared production eld is fed into the
regeneration cavity. The green light is then seperated from the infrared signal eld
prior to detection.

Current status of the experiment

1-m prototype at the AEI in Hannover ALPS-lla optical setup at the DESY In Hamburg

A protoype experiment with two 1 m cavities is conducted at the AEI in Hannover to prove  Milestones of the ALPS-Ila setup:
several cornerstone techniques of the optical design: t *OTUBMMBUJPO PG UXP N DBWJUJFT

t 1SPPG PG DPODFQU PG UIF EJDISPJD TUBCJIJMJ[BUJPO RG PG TUFSHHAOHRFPEU PBEOUDBWBEOXY SBM WBDVVN WFEFTTFM
"OBMZTJT BOE PQUJNJ[BUJPO PG UIF 1%) BOE %84 DPOUSRMTIMHPP® PTG B SFNPUF TIVUUFS GPS UIF XBMM
%FNPOTUSBUJPO PG TUBUJD BMJHONFOU PG UIF NJSSPISTO@CA BEEBIHRETUBFNOGNMBUWG UIF FOWJSPONFOUBM
.FBTVSFNFOU PG FYBNQMBSZ DBWJUZ MFOHUI BOE BMJHONIBONCIS®O PJTF
.FBTVSFNFOU PG UIF EJDISPJD QIBTF TIJGU JO UIF SFHIFOPISRBMMNOBDBMWIWPA UIF DFOUSBM CSFBECPBSE

t -JOL UP UIF EJDISPJD BUUFOVBUPS BOE EFUFDUP!
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