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Essentials of ALPS-I
> Look for weakly interacting slim

particles “WISPs” ⇒
Light-shining-through-a-wall

> Types of WISPs: w B-field: ALPs,
MCPs , w/o B-field: HPs

> ALPS-I: cavity in production
region, CCD detector, 1 HERA
dipole; concluded in 2010, until
now world-leading lab. limits

Babette Döbrich for the collaboration | PRC ALPS-II review | November 7th, 2012 | Page 3



Essentials of ALPS-I

laser
hut L

hera magnet

wall
detector

> Look for weakly interacting slim
particles “WISPs” ⇒
Light-shining-through-a-wall

> Types of WISPs: w B-field: ALPs,
MCPs , w/o B-field: HPs

> ALPS-I: cavity in production
region, CCD detector, 1 HERA
dipole; concluded in 2010, until
now world-leading lab. limits

Babette Döbrich for the collaboration | PRC ALPS-II review | November 7th, 2012 | Page 3



Cornerstones of ALPS-II

ALP
S-I Improve

orders
of magnitude
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Boosting the sensitivity

> past years have narrowed down
interesting parameter range

> Sensitivity increase → test
motivated parameter regions for
several WISPs

> essential ingredients/challenges
> more light: higher power build up

+ cavity in regeneration region,
durability, locking

> better detection established:
CCD, sensitivity for red →
transition edge sensor

> greater (magnetic) length:
10+10 HERA Dipoles,
straightening
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Cornerstones of ALPS-II

ALP
S-I Improve

orders
of magnitude

Staged approach
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The three stages of ALPS-II

Laser Detector

∼ 10 m ∼ 10 m

wall cavity mirrorscavity mirrors

Laser Detector

∼ 100 m ∼ 100 m

Laser Detector

∼ 100 m ∼ 100 m

HERA dipole magnet

> ALPS-IIa until 2014
(without magnets)
viability of optics &
detector at 10m+10m
setup

> ALPS-IIb until 2015
(without magnets)
viability of optics &
detector with
enhanced length
100m+100m setup

> ALPS-IIc 2017 (with
magnets) ALP
measurements
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Cornerstones of ALPS-II

ALP
S-I

Improve
by orders
of magnitude

Staged approach

Collaboration
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Collaboration & expertise

> expertise:
> AEI Hannover →

optics
> DESY → magnet,

infrastructure,
organization,
theory, detector

> Univ. Hamburg →
detector, data

> 8 people joined since
ALPS-I

> 6 full-time PhD &
Postdocs
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Cornerstones of ALPS-II

ALP
S-I

Improve
orders
of magnitude

Staged approach

Collaboration

Theory & Phenomenology

→
Andreas Ringwald

New Physics
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Favored parameter regions from Theory & Pheno

Coulomb

CMB

CAST

HPs from intermediate string scales

ALPS - I vacuum H 2010L

ALPS - IIa gas

ALPS - IIa vacuum

ALPS - IIb gas

ALPS - IIb vacuum

HP cold Dark Matter

Dark radiation hint

5 ´ 10-5 1 ´ 10-4 5 ´ 10-4 0.001 0.005 0.010

10-9

10-8

10-7

10-6

mΓ '@eV D

Χ

> HPs: ALPS-IIa/b String & Field, Dark Radiation, Dark Matter

> ALPs: ALPS-IIc Intermediate String Scales, Dark Matter,
anomalous White Dwarf cooling, TeV transparency

> In addition: MCPs & massive gravity models
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Cornerstones of ALPS-II

ALP
S-I

Improve
orders
of magnitude

Staged approach

Collaboration

Theory & Phenomenology

→
Andreas Ringwald

New Physics
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Status of experimental concepts
> test production cavity (Hamburg)

& regeneration cavity (Hannover)

> CCD ready, transition edge sensor
setup under way

> straightening of ALPS-I magnet
succeeded (aperture!)
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Status of experimental concepts

Dipol in Hall 55;  ex-ALPS I Dipol     
                                Quench current [A]
unchanged  dipole 
August 2011                  5920
September 2012  
straightened dipole
                                         6072
                                         6056

Current for 5.3 T: 5690A ( base line ALPS II)

25.9.2012
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Context, Community & Momentum

> International effort for input
to Open Symposium for
European Particle Physics
Strategy in Cracow

> Increasing interest in the
U.S. (Workshops, funding
and planned experiments)

> International Patras
workshop series; 2013:
Mainz, 2014: CERN

> already 27 ALPS-related
talks of collaborators 2012

> Sakurai Prize 2013 to
R. Peccei and H. Quinn
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Context, Community & Momentum
Conference / Seminar Location Date presented by

1 Seminar IPPP Durham Durham, UK 24 January 

2 Seminar CERN Geneva, Switzerland 2 February 

3 Hamburg 13 February 

4 WISP Theory Day Hamburg 13 February
5 SFB Block Meeting Hamburg 24 February
6 Hamburg Scientific Scope of WISPDMX 6 March
7 Hamburg Detecting light behind a wall!? 8/9 March
8 Implications of the early LHC for cosmology Hamburg Axion Cosmology 18-20 April

9 Vistas in Axion Physics Seattle, USA 23-26 April

10 Vistas in Axion Physics Seattle, USA Theory Working Group Report 23-26 April

11 Vistas in Axion Physics Seattle, USA 23-26 April

12 Seminar SLAC Stanford, USA 1 May

13 Duisburg 9 May

14 PASCOS 2012 3-8 June

15 Seminar Bonn University Bonn 24 May

16 18 June

17 Berlin Particle Cosmology 18 June

18 25 June

19 Perimeter Inst., CAN 13 July Babette Doebrich

20 8th PATRAS Workshop Chicago, USA 19 July Babette Doebrich

21 Theory Journal Club 9 August

22 Hamburg 18 September

23 21 September

24 IRTG PhD days 2012 Hamburg 9/10 October

25 Lexi Cluster meeting Hamburg The ALPS-II proposal 11 October Babette Doebrich
26 WISP theory overview 24 October

27 24 October Babette Doebrich

Titel
The low energy frontier:  searches for  
ultra-light particles  beyond the 
standard model

Axel Lindner

The low energy frontier:  searches for  
ultra-light particles  beyond the 
standard model

Axel Lindner

VFFD Hauptversammlung
 Auf der Suche nach fehlenden 
elementaren Bausteinen unserer Welt Axel Lindner

WISPs -- Basics and Tools Andreas Ringwald
Towards a Hamburg Haloscope

Haloscope Meeting Andreas Ringwald
Kick-Off meeting „Astroparticle Physics with Multiple Messengers” Jan Dreyling-Eschweiler

Andreas Ringwald
Working Group Report on Resonant 
Photon Regeneration

Axel Lindner

Andreas Ringwald
Optical design of ’shining light through 
wall’ experiments 

Benno Willke

The low energy frontier:  searches for  
ultra-light particles  beyond the 
standard model

Axel Lindner

Physikalisches Kolloquium Die Suche nach ultraleichten Teilchen 
jenseits des Standardmodells

Andreas Ringwald

Merida, Mexico 
Searching for axions and ALPs from 
string theory Andreas Ringwald

The low energy frontier:  searches for  
ultra-light particles  beyond the 
standard model

Axel Lindner

JuSPARC Colloquium, FZ Jülich Jülich
The low energy frontier:  searches for  
ultra-light particles  beyond the 
standard model

Axel Lindner

Theorietreffen Andreas Ringwald

Seminaire SPP Saclay, France
The low energy frontier:  searches for  
ultra-light particles  beyond the 
standard model

Axel Lindner

Particle Physics Blackbord Seminar The motivation for ALPS and its 
relatives
Tree-level photon interaction for ALPS-
II and beyond
The type IIB string axiverse and its 
low-energy phenomenology

Andreas Ringwald

Beschleuniger-Ideenmarkt Staus von ALPS-II Dieter Trines

Astroteilchenphysik in Deutschland: Status und Perspektiven Zeuthen Axions and other ultra-light particles 
beyond the standard model

Axel Lindner

On the road to ALPS-II – an 
experimental (detector) update Jan Dreyling-Eschweiler

JuSPARC mini-workshop Jülich Andreas Ringwald

JuSPARC mini-workshop Jülich
State-of-the-art WISP searches and 
prospects
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Cornerstones of ALPS-II
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Cost, Schedule → Axel Lindner
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Cost & Schedule in a nutshell
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Costs summary

> investments: 1.9 Mio ¤ for 5 years
(thereof 743 k¤ already covered)

> operation: 426 k¤

Schedule, Milestones

> Detector: to be spent: 26k¤, TES milestone: ALPS-IIa
> Optics: to be spent: 205 k¤, milestone: stages
> Magnet, Infrastructure & Vakuum: invest. 924 k¤, operation

430 k¤, milestone: bending X → timely go-ahead required
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Thank you!

ALPS-II
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