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DM candidates
Wimps
Axions

ALP’s
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26 %
Dark Matter

BTt

HHHHHHHHHHHHH

You, me, stars...

UUUUUUUUUUU

Thing is unclear
dark, too dark



DM candidate:

o DAWA
T /e N A
> | |
ALPs / axions
Theory: O 17§ 1 | /
Pierre Brun 10¢ £ Too much dark matter ! i decay |
this afternoon oe B ; ) _ o
S | 1 _a
S 1010 - | | |
i == \ \
Q o 8 | |
2 | |
o 1072 = |
cC . \ \
= 1013 - i |
= -14 |- \ |
a 8 10 _ i
2 S 1075 - (ALPs) 4 } (ALPs)
% §> Unitarity < | | | | } | | | |
of k 103 102 10 1 10 102408 104 105 106
2o Axion mass m (peVic?)
58 Mo
-5 O
Q3
Ox Gravitational coupling >
Mass

~90 orders of Magnitude ?
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DM candidate:

EQCD vacuum —

Step 1
arion — 203 b4
' h‘:‘ Ten 4 oesh
,, MIRACLE / mi5 0.0 ¢
Step 2

OLCURS .-

oo [r— ?!? K
; N . D PR ELY :
& .

- S‘f‘s h:"l:_ .I

“| think you should be[more expliciy here in
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DM candidate:

(b b
E’QCD vacuum . GMI}G’P‘U( )
Step 1
&S e
[-I'a,xion — G‘(ubg G“y(b) Jmh?_q
871_ ‘}f‘ﬁ W S
; A THEN 4 ool
Step 2 ,‘ MlRAtLE ms .0 ¢

OCtuR,S — 3
; -"'r{ 4= :
1 1 firy 2 i \ -\ by T"f.s .lb __"1
- 22 v , 3 XXy
Logry = AF“"’F Qa7¢prF | 2y

% “l think you should be|miore expliciy here in
' ' ! wo]”
9a~ effective coupling — AAVAVAVAVAV step L
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DM candidate: theory

Effective Lagrangian step 2
il il ~ 1 /= - T—
[-:a'y i _ZFMUFHU i igaf}/ Qme/FHV — _5 (EQ o Bg) — Jay qu - B

Modified Maxwell's equations

— —

V-B=0 V-E=p—g.V¢-B

HB+VANE=0 VAB=7+ga¢dBH gayVOAE

e

II‘\"VVWV E electric field induced at the metal interfac

rAN B magnetic field coupling
7123



Detection principle

Maxwell’'s equations - Elilfﬂﬂmf} _ Elfiﬂ'i-*‘l -0

B magnetic field

induced electric field

N,
JUU R

air E.. electric field generated at the metallic interface
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Detection rinciple
1.70 m P P

Radius of curvature of the dish

‘ Hz waves r\N\J\J _ I\ , Spectrum
oY }J/ analyzer
NV : ~290K  [4 ~290 K
Wood support Antenna electronic Analysis
permanent magnets [10,26] GHz  acquisition
copper
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Detection hypothesis

Power generated at the metallic interface:

. -2 2ol B\*( S
ot <555 2o ) (e (5 )
i e (0.3 GeV/cm® | \100peV (IO_IQGQV) 1T L m”

L, 0.25 T2m?

Sensitivity estimation of our experiment:

AV 21
Pdet:kBTsys1/T - <102tW

With
TSyS — (Tampli + Tcryo + Tothe’r) * € -~ <100 K
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Detection

o7 B ALPs / axions

108 - Too much dark matter

(ALPs)

108 102 100 1 10 102 103 104 105 108
Axion mass m (ueVic?)

Axion coupling to photons ¢ ( GeV-1)
g 2
I [

11/23



Detector magnets support

Iron frame to ensure the spherical shape
Mallet  Plywood support of the permanent magnet support
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Detector

How to get a spherical support ?

tow ball

tow ball trailer hitch trailer hitch

Défonceuse - Plunge router
(french translation)

iis

13/23



Detector magnets support

I
9 636 measurements —
h1
Entries 636
Mean 7.862e-07
Std Dev 0.2759
¥2 / ndf 83.57 /69
Constant 17.79 £ 0.98
Mean 0.009532 + 0.011488
Sigma 0.2622 + 0.0098

I

| meas. = 1715 + 0.28 mm

i CHzwaves o

3

i
WW ~290 K
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Magnetic field

P

r® 5mm

20 -mm
1D article Q-20-05-05-Z
EAN 540155439824
Matériau
Forme aranelépipede
Dimensions 20x5x5mm
Coté1 20 mm
Coté2 5mm
Coté3 5mm
Poles 20x 5mm
Tolérance +/-0,1 mm
Sens de magnétisation Axe 5mm
Revétement zingué (Zn)
Méthode de fabrication par frittage
Magnetisation N42

Force d'adhérence
Force de cisaillement

env. 2,5kg (env. 24,5 N)
env. 500 g (env. 4,9 N)

Température max. d'utilisation B80°C

Poids

Température de Curie
Rémanence Br
Champ coercitif bHc
Champ coercitif iHc

3,8000 g
310°C

12900-13200

10.8-12.0 kOe, 860-9 A/m
=12 kOe, =955 kA/m

Produit énergétique (BxH)max 40-42 MGOe, 318-334 kJ/m*®

15/23

8 magnets

PCB + copper

0.2 mm 0.05 mm

permanent magnets



Magnetic field permanent magnets

COMSOL
calculation at 200 um from central magnet - ~0.6 T<B<~1.1T

All in mm

S~2.cm? - 2magnets 0.5cm x 2 cm :
<B2S> Half module calculation
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Magnetized metallic dish emitter

X 2205 (phase 2 - 3087 )
screwed into the wood support

ot e
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[10,26] GHz

Antenna

15,5 GHz

10,1 GHz
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Electronics cold

Cryostat Cryocooler 1.5 W
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i

ey

Electronics

1<

‘L = 25 MWz

[10,40] GHz
Stage |
300 K
IF =[0-1] GHz
_D_% _/_ 48 GH
A
M_INEI J-\_ oL -0 Ny
Stage Il .
IF = [0-25] MHz
(digitizable bdw)

hot

[10,11] GHz (30 x 1 meas.)

Stage 1

[0,1] GHz
Stage 2

[0,100) MHz (10x 1

mezzanine




Electronics

o Stage |

IF = [0-1] GHz
= > Cowr—] E
\ -
*
(S &)}
Stage Il ' p
T
(digitizable baw) |
i
S U L1
o= |
[ua)
=2
=
M
=
W
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=70

=100

-110

Stage 2

18 GHz - 1 mezzanine [0,25] MHz

prototype

o

-34.89dBm at 5.0 MHz

2000

'+ 1500

1000

500

+100

=0

10

10

f [MHz]

15

20

25

Number of averaged FFTs (N}



Conclusion (1)

2026 DAWA

emitter
v support
v permanent magnets

electronics
v radiometer prototype (1 mezzanine)
v spectrum Analyzer

tests
end of this year

first physics run
beginning of 2026
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Conclusion (2)

2026 DAWA

first results 1.70 m

Radius of curvature of the dish

2027 Super DAWA
cryostat

emitter supra
antenna ~10 K

j ‘ ) I e
I

full electronics chain ]

Supra 4t010K |
I
I

new magnets  Same radiometer
antenna & electronics Full

: electronic chain
b e e e e
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(mini) DAWA magnets tests

Prototype 1/4 50x50 cm?

Measured
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SuperDAWA

— Quterdimensions: L=37m H=18m m=~>5t

/7 K Copper layer
4 K Copper layer
/ Low temperature required:
Emitter - R - superconducting phase
— Radius of curvature R =1.7m . reduce detection noise

— Diameter D =12 m
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