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ny Light Particle Search

Dual optical cavity, resonantly enhanced Light-Shining-through-a-Wall experiment
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has discovery potential
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How to detect a QCD axion with MADMAX:
Introduction and first physics results
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Installation of the experiment completed

DESY. | Towards the first axion search results of ALPS Il | Li-WeiWei | TAUP2023, University of Vienna | 28 Aug 1 01 Sept 2023




2023
2022 May
Sept

First data

Installation of the experiment completed

DESY. | Towards the first axion search results of ALPS Il | Li-WeiWei | TAUP2023, University of Vienna | 28 Aug 1 01 Sept 2023




First power-on

2023
First First optical of the magnets 2 May
cleanroom table ready 2022 Sept Apr
ALPS ||  First magnet  ready 2020 Mar Final safety
' ' 2020 Apr clearance
ALPS | project R&D inthetunnel 5450 Oct Dec
results  approved 9019 Jun First laser _
published . Oct All magnets beam through First data
2010 Feb installed the magnets . .
and aligned Installation of the experiment completed

May

DESY. | Towards the first axion search results of ALPS Il | Li-WeiWei | TAUP2023, University of Vienna | 28 Aug i 01 Sept 2023 Page 27



ALPS ||  First magnet
ALPS| project R&D inthe tunnel
results approved 2019

published 2013 Oct
2010 Feb

May

DESY. | Towards the first axion search results of ALPS Il | Li-WeiWei | TAUP2023, University of Vienna | 28 Aug 1 01 Sept 2023

First power-on End of

First First optical of the magnets 2023 ?\;)i:/g 2023
irs Apr
cleanroo table ready 2@22 Sept P
read 2020 ar Final safety N
202; 2020 peg Apr clearance Initial
Jun oct First laser _ Science
All magnets beam through First data Run
installed the magnets : .
and aligned Installation of the experiment completed




Sensitivity boosters: the
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Sensitivity boosters: the

(A) 40 W laser at 1064nm ¢ p 1t photons per second

-

- - ¥ ~ =
DESY. | Towards the first axion search results of ALPS Il | Li-WeiWei | TAUP2023, University of Vienna | 28 Aug i 01 Sept 2023 Page 30



(A) 60 W laser (~ 40 W injected to the experiment})
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Sensitivity boosters: the

(A) 40 W laser at 1064nm ¢ p 1t photons per second
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(B) Probability of 2<>a conversionin a magnetic field F 1 photon every 150000 years

e 6t0 Q
0O0(yA>a) o pm (U(pﬁAé)ﬂ,é@O)AO(c P T 'A6>




s ||

North-Right
Cleanroom

Central
Cleanroom

North-Left Cleanroom

DESY. | Towards the first axion search results of ALPS Il | Li-WeiWei | TAUP2023, University of Vienna | 28 Aug i 01 Sept 2023 Page 33



Cleanroom

[top view, before | pressure
/ %
cold nb
pressure__ B — pressure
prop T prop
]
Results of straightening April 9th 2018
Central —
Cleanroom "
/ 17.9mm
%: 14 Before straightening
E i3 Aperture=37.4 mm \\
; 10 \
g
T oe
| top view, after pressure screw . after straightening
s LA 2 5.5mm
== : T‘E 04
- = :
m 2| o Aperture=49.8 mm
R pressure | —] pressure o0 v Position along the beam pipe 4
N O rth = Left C I ean roo m pfop prop oo 100G 2,000 RO 4,000 5,000 6,000 F 00 5.0 9,000 100000
=02

DESY. | Towards the first axion search results of ALPS Il | Li-WeiWei | TAUP2023, University of Vienna | 28 Aug i 01 Sept 2023 Page 34



North-Right
Cleanroom

[ top view, before | pressure

‘\(\g screw

/ \
cold mass
pressur@ pressure
prop
f

Twice as thin as this line

prop

Results of straightening April 9th 2018
Central _
Cleanroom "
/ 17.9mm
E|* /J'M BL 007
%: 14 Before straightening
E 2 Aperture=37 .4 mm \\
; 10 \‘,_
g
T oe
| top view, after pressure screw . after straightening
: 2 a 5.5mm
P e T‘E 04
= » 1 d < =
m 2| Aperture=49.8 mm
L pressure | —— pressure 00 v Posttion alorg the beam pipe v
N () rth - Left C I eanroom prop prop an LODD 2000 3000 4000 5000 6000 TOO0  BODD 9000 100000
=02

DESY. | Towards the first axion search results of ALPS Il | Li-WeiWei | TAUP2023, University of Vienna | 28 Aug i 01 Sept 2023 Page 35



Magnet in action (5711.8 A) for data-taking period 23 May to 1 June 2023
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(A) 40 W laser at 1064nm ¢ p 1t photons per second

6 | p& pm photon/s

(B) Probability of 2<>a conversionin a magnetic field F 1 photon every 150000 years

e 6t0 Q
0O0(yA>a) o pm (U(pﬁAé)ﬂﬁ@O)AO(c P T 'A6>

(C) Resonant gain of optical cavities, |

6 | F p® p 1 photon/s

nabi
| ' [ F 1.6 phot d
T p nnné_ E00DAT O E>Of8)r§ Bs&l&s&symmetnc cavity photons per day

- 1

v W
(3 - $e .
. - -y - ¥ f l

\ A \ —~ | . |
DESY. | Towards the first axion search results of ALPS Il | Li-WeiWei | TAUP2023, University of Vienna | 28 Augi 01 Sept 2023

Page 37



The axion-photon signal is resonantly enhanced with a cavity
by the power build-up factor [3
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(C) ALPS Il Regeneration Cavity
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Detection of a Zohoton-per-day flux
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Detection of a Zohoton-per-day flux
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Frequency requirements for heterodyne detection
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Minimizing dark count rate

A Electromagnetic Interference:

A Middleman Laser at 4,
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Minimizing dark count rate
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(A) 40 W laserat 1064 nm ¢ p 1t photons per second
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ALPS Il science run
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Initial Science Run, first measurements
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Initial Science Run sensitivity reach
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