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DEAP-3600

( Potential path for next generation J
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Exploring different scenarios
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Exploring different scenarios

Recoil rate in Ar for

L= ). ZC.EN)OiX-*_X_]\H_N_

N=n,p 1

different non-relativistic

effective operators

Phys. Rev. D 102, 082001 — Published 22 October 2020; Erratum Phys. Rev. D 105, 029901 (2022)

1074
- 1073
'>~ Ol - lxlN‘
© -
© —6 - 17 23
"l" 10 03 - ISN . (— X l.L)
3 "nN
- -7 = E. i
'> 10 OS-IS’(‘(_IXI-L>
v my
N
= 107 O3=38, 7,
'E <
% 10_9; O” =iSX-i.
. ) ny
10—10’ ) A ) i ) E
0 50 100 150 200 250 300
Er [keV] 1
IDM, Wien, July 2022 - Vicente Pesudo


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.029901

Exploring different scenarios
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Exploring different scenarios

-
Recoil rate in Ar for different ¢/ ¢! escenarios

J

Phys. Rev. D 102, 082001 — Published 22 October 2020; Erratum Phys. Rev. D 105, 029901 (2022)
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Prospects in a nutshell

1. Tackle limiting factors to WIMP

sensitivity (hardware upgrades)

J
2. Finalize refined analyses (better
detector model + Profile likelihood +
machine learning) and unblind y
/3. Exploit this science machine and learn
for DarkSide-20k and ARGO
Y
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Recovering sensitivity
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Recovering sensitivity jvod IR AR | -
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Recovering sensitivity
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Recovering sensitivity

-
Fix 1: WLS modifying the time

profile of alpha scintillation

*
Pulse shape ;\\ Pulsg shape contributions: '
Ny * Liquid Argon (ts= 6 ns, Ty = 1300 ns)
‘//1{ \‘ « TPB (Tf =2 l'lS)
+
Non-Coated /// /
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Recovering sensitivity
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Recovering sensitivity

Fix 2: New
recirculation+filtration

system to remove dust

from target

/

External cooling
also prevents
condensation in

the neck!

—

Alreody @ SNOLAB
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Recovering sensitivity

P
Upgrade to be finished this year

(Ar fill scheduled for winter 2022

/Doto taoking scheduled to resume in
Spring 2023

IDM, Wien, July 2022 - Vicente Pesudo
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Prospects

/Toking data with upgraded detector for

>2 years

WIMP-nucleon og; [em?]

B
Finalize refined analysis and unblind

) 10 | s . ....‘“1} b
10 10 10° 10

WIMP Mass [GeV/c?]

More physics:

3?Ar activity and
half life

[Solor axion search J (P[ank scale DM J

(SuperNovo neutrinos J [Boosted DM J (muon flux J
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Exploring different scenarios
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v, Ug Vg |0rr | |699 | |0¢¢ |
Substructure Type Reference (km/s) (km/s) Nsub
Gaia Sausage (Necib et al.) Debris flow [60] +147112 =282 279428 1136121 652tl1 61.928 0-0.70
Gaia Sausage (O’Hare et al.) Debris flow [17] -8.2 0.99 257 158. 9 80.9 61.5 0-0.70
G1 Koppelman 1° Stream [19] -169 -59 =375 11-37 3-16 6-28 0-0.30
IC (7,400 km/s) IC 0 0 -400 354 354 30 0-0.30
52 Bl Stream [17] -29.6 -728 -=2974 82.6 58.5 269  0-0.30
Koppelman 2 Stream [19] 213 161 -226 . 18 29 0-0.30
IC (7,300 km/s) IC 0 0 =300 354 354 30 0-0.30
G3 IC (x,200 km/s)* IC 0 0 200 354 354 30 0-0.30
IC (5.400 km/s) (& 282.8 282.8 0 21.2 21:2 50 0-0.30
G4 IC (5.300 km/s)* IC 212.1 2121 0 212 21.2 50 0-0.30
G5 Helmi* Stream [19] 29 -287 141 37-83 6-21 4-15  0-0.30
IC (£.200 km/s) IC 1414 1414 0 212 212 50
G6 Nyx* Stream (181  156.81%) —-1433; 141.013% 469717 709725 525H% 0-0.30
IC (0, 400 km/s) IC 0 0 —400 354 35.4 30 0-0.30
IC (0, 300 km/s) IC 0 0 =300 354 354 30 0-0.30
IC (0, 200 km/s) IC 0 0 -200 354 354 30 0-0.30



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.029901

Axion interactions in DEAP-3600 produce EM events

Compton Conversion

 Compton conversion Decay to 2y

* Get 1 gamma and 1 electron, with 5.5 MeV total
kinetic energy

* Inverse Primakov
* Get 1 gamma with 5.5 MeV energy

* Axio-electric effect
* Get 1 electron with 5.5 MeV kinetic energy

* Axion decay into 2 gammas
* Get 2 gammas with 5.5 MeV total energy

Axio-Electric Effect

Inverse Primakov
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