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Essentials of ALPS-I
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> Look for weakly interacting slim
particles "WISPs" =
Light-shining-through-a-wall

v > 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
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Cornerstones of ALPS-II

Improve
orders
of magnitude

Babette Dabrich for the collaboration | PRC ALPS-II review | November 7th, 2012 | Page 4




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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Boosting the sensitivity

= past years have narrowed down
interesting parameter range

> Sensitivity increase — test
motivated parameter regions for
several WISPs

> essential ingredients/challenges

Parameter Scaling ALPS-I ALPS-IIc | Sens. gain
Effective laser power Plager Jay X Pl;:er‘l 1kW 150 kW 3.5
Rel. photon number flux ny | gay x ﬂ-?l 1 (532nm) | 2 (1064nm) 1.2
Power built up in RC Prc Gay X PT_E; E 1 40,000 14
BL (before& after the wall) | g, oc (BL)™T 22 Tm 468 Tm 21
Detector efficiency QF Gy x QE/1 0.9 0.75 0.96
Detector noise DC Gay < DC® | 0.0018571 | 0.000001 571 2.6
Combined improvements 3082
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Cornerstones of ALPS-II

Improve
orders
of magnitude
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The three stages of ALPS-II

~10m ~10m > ALPS-Ila until 2014
-ascr __________ — (without magnets)
N A I X A viability of optics &
cavity mirrors .y cavity mirrors detector at 10m+10m
setup
> ALPS-IIb until 2015
~100m ~100m (without magnets)

e viability of optics &

detector with
enhanced length
~100m ~100m 100m—+100m setup

E’I -----------------

O magnets) ALP
measurements
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Cornerstones of ALPS-II
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Collaboration & expertise

Institution Physicist | Postdoc | Ph.D. student | Eng. | Note
‘ FTE FTE FTE

Albert-Einstein-Institute:

R. Bihre 1.0

B. Willke 0.2

DESY:

B. Désbrich 1.0

J. Dreyling-Eschweiler 1.0

S. Ghazaryan 0.2

R. Hodajerdi 1.0

F. Januschek 1.0

E.-A.Knabbe 1.0

A.Lindner 0.3

D. Notz 0.1

A. Ringwald 0.2

R. Stromhagen 0.3

D. Trines 0.5

J.E.v.Seggern 1.0

N.N. 0.5 laser /
optics

University of Hamburg:

D.Horns 0.2

Sum 2.7 2.5 4.0 | 03 |

Table 5.1: The ALPS collaboration as of August 2012.
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> expertise:

> AEI Hannover —
optics

> DESY — magnet,
infrastructure,
organization,
theory, detector

> Univ. Hamburg —
detector, data

> 8 people joined since
ALPS-|

> 6 full-time PhD &

Postdocs



Cornerstones of ALPS-II

New Physics
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Favored parameter regions from Theory & Pheno

5x10°1x10* 5x10~* 0.001 0005 0010

> HPs: ALPS-lla/b String & Field, Dark Radiation, Dark Matter
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Favored parameter regions from Theory & Pheno

1076 10 0.01 1
mleVv]

> HPs: ALPS-lla/b String & Field, Dark Radiation, Dark Matter
> ALPs: ALPS-llc Intermediate String Scales, Dark Matter,
anomalous White Dwarf cooling, TeV transparency
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Favored parameter regions from Theory & Pheno

0005 0010 X - 1076 10 0.01 1
m,[ev] mleV]

HPs: ALPS-lla/b String & Field, Dark Radiation, Dark Matter
ALPs: ALPS-llc 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

New Physics
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Status of experimental concepts

> test production cavity (Hamburg)
& regeneration cavity (Hannover)
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Status of experimental concepts

> test production cavity (Hamburg)
& regeneration cavity (Hannover)

> CCD ready, transition edge sensor
setup under way

Sy T h
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tatus 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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Cornerstones of ALPS-II

New Physics
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Context, Community & Momentum

> International effort for input
to Open Symposium for
Fundamental physies at low energies European Particle Physics
T — Strategy in Cracow

lnput to the European Strategy on Particle Physics

Cantatore’, 5. A, € K. Desch®, B. Dabrich'# 11
', M. Pivovaraff' %, G. R
A Upadhye'®, 1. C. Villet”

Warking group: K. Baker?, €
D, Hoffmann®, 1. Irastarzs
1. Redondo™, . Ringsrald*, ¥. Sen

and

AGPEC
ASPERA s

= SAC recommendations: Although not all approaches in this field are strictly
related to dark matter, all have the potential for revealing new physics. A CAST
follow-up is discussed as part of CERN's physics landscape (new magnets, new
cryogenic and X-ray devices). SAC supports R&D on this followp up, as well as
smaller ongoing activities on the search for axions and axion-like particles.

Input from the community:

Fundmental physics at low energies - e quesifor awons and iher new gt paries
Embedding the Standard Model into more fundamental theories often predicts

low mass and very weakly interacting particles, so-called WISPs i

ing Slim Particles), such as the axion. A number of small-scale experiments at the

Tatensity precision frontier - for example “light shining throu

a wall”, haloscopes

and helioscopes — are actively

ve particles, complementing
searches for physics beyond the Standard Model at accelerators. A plasible next
generation of experiments includes scale

up versions of the existing techniques »

well as innovative concepts, to;

her covering a huge unexplored parameter space

A WISP discovery would have a tremendous impact on our understanding of funda-
mental physics, astrophysics and may shed light upon the mysteries of Dark Matter
and Dark Eney
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Context, Community & Momentum

FINANCIAL ASSISTANCE

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

U.S. Department of Energy

. Increasing interest in the
Office of High Energy Physics US (WOFkShOpS, fundlng

Second Generation Dark Matter Experiments an d p I ann ed eXpe ri m ents)
EUNDANENTASR NS ESEATREEE]

INTENSITY FRONTIER ~ummmm

[ e T i e L T A g
I=tesbed b, IICE

\Snowmass on the MissisSippi axacemzor2anacss 2013

New Light, Weakly Coupled particles

Conveners: Rouven Essig (Stony Brook), John Jaros (SLAC), Wilam Wester (Fermilab)

Uistas in Axion Physics: A Roadmap for Theoretical and Experimental Axion Physics through 20825

April 23-26, 2812
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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
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>

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
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Context, Community & Momentum

Home | Programs | Prizes, Awards and Fellowships | Prizes | J.J.Sakurai Prize for Theoretical

Particle Physics

by
J.J. Sakurai Prize for Theoretical Particle Physics

To recognize and encourage outstanding achievement in particle theory. The
prize consists of $10,000, an allowance for travel to the meeting of the Society
atwhich the prize is to be awarded, and a certificate citing the contributions
made by the recipient. It will be presented annually.

Establishment & Support

This prize was endowed in 1984 as a memorial to and in recognition of the
accomplishments of J. J. Sakurai by the family and friends of J. J. Sakurai.

Rules & Eligibility

Nominations are open to scientists of all nationalities regardess of the
geographical site at which the work was done. The prize may be awarded to
more than one person on a shared basis. The prize will normally be awarded for
theoretical contributions made at an early stage of the recipients research
career. Nominations are active for three years.

Nomination & Selection Process

“This year's deadline has passed. Please check back soon for next year's
nomination information and deadiine.

2013 Selection Committee: James Wells, Chair; H. Murayama; K. Lane; J.
Bagger; M Carena

2013 3.J. Sakurai Prize for
Theoretical Particle
Physics Recipient(s):
Helen Quinn

SLAC

Roberto Peccei
University of California, Los
Angeles

Past Recipients:
2012: Bryan Webber
Guido Altarell
Torbjor Sjostrand
2011: Chris Ouiag
Estia Eichten
lan Hinchiiffe
Kenneth Lane

2010:Carl R Hagen

2009: Davison E. Soper
S e e

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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Cornerstones of ALPS-II

New Physics
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COSt, SChedu|e —> Axel Lindner
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Cost & Schedule in a nutshell
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Costs summary
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Cost & Schedule in a nutshell

600

Costs summary

0 st > investments: 1.9 Mio € for 5 years
“ "ot (thereof 743 k€ already covered)

= operation: 426 k€

2012 2013 2014 2015 2016 2017
year

2013 | 2014 [ 2015 | 2016 | 2017 |
ALPS-lla B

ALPS-lIb ...
ALPS-lic .... Il dataruns

Schedule, Milestones

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

430 k€, milestone: bending v — timely go-ahead required
Babette Dabrich for the collaboration | PRC ALPS-II review | November 7th, 2012 | Page 17



Thank youl!

ALPS-II

Albert-Einstein-Institut
Hannover

Leibniz
Universitat
0 9.4 | Hannover

s

‘ é&
4 ‘ [ ]
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