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The detector

DEAP-3600 is set at SNOLAB
(Sudbury, Canada), 2 km underground

Total muon flux [cm2s~!]
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WIMP search in LAr

Gradient of Xe discovery limit, n = —(dIno/dIn MT) !
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Discriminated against w/ pulse shape discrimination



Fully modeled EM background
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Dark matter Experiment using Argon Pulse-shape discrimination
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Dark matter Experiment using Argon Pulse-shape discrimination
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Dark matter Experiment using Argon Pulse-shape discrimination
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Measurements on the *Ar: the specific activity...

L T T T T — T T T T ]
S 10 Ml [ pata .
S = 0 964 -+ 0 001 - -+ 0 024 vsi))B /k T F Model sum ;
Ay — ( * - . (‘s tat) - (“’yl“j t)) q gAr 8_ I = Single *Ar
210°s = * *Ar pile-up E
S T F ;
= L) R AL A\ | =masas ERB
Nsingle + Npile—up © e M "\ Fit range
S39Ar - T e \f:o;: [ x2/ndf (687.42/531) = 1.29 :
My ArL livetime Ll i AL \ \
10F e L ) 1
° _ F A 1 R Rt ’....
Analysis performed on T, . =167 days D1 5000 0 :
._.go 966 ¢ , : - . | ' T - . § 2 ; . o . - 1 - :%
= C . . . . ] Z" 1 B st “”\’:{ o ‘. ':‘: " . : ‘:" ¥ :". we o.. . “.::’ RN ‘—i
gmo 965 Specific Activity Measurements [Bq/kgathr] 3 § 0 Bt ..r.;... :...:“ ;'.” ‘..',. . .. ,: O s i ‘;,'..:. s ” .. ERARN .‘%::..‘: :
L - » ’ 4 . ) o ':.. . .. “,‘ o.o‘.'. R . 4 , " P \ T 3
ﬁ 0.964 E Trendline Fit with Average Statistical Uncertainty E g -1 ;'w‘ " ' AR PRl T roe ’ 3
= - = ] &—2 ot 0 . oo ot E
s = 1 B3 , , , | o, | =
B 0963 . 31 2 0 2000 4000 6000 8000 10000 pE
£ o062f =
(&) C i
() L ]
& 0.961 = . .
T - Measurement Specific activity [Bq/kgamar]
0.960 - =
Lasob E WARP [13] 1.01 + 0.08
- . ArDM [14] 0.95 £ 0.05
0.958 = DEAP-3600 (this work)  0.964 4 0.024
E ; ]

2016 2017 2017 2017 2017 2017 2017 Eur. Phys. J. C (2023) 83,642
Run Start Time

! | L | . | ! ! | 1
0'ggct Jan Mar May Jul Sep Dec (



Measurements on the ?Ar: half-life Furhysicss 027,728

e}
—_
(8]

x?ndf = 174.5/171

N
L,
0O
@ 615 | Rup =  (2949.2 +0.3) Hz
= P T - (302+8)years
| | = T _

= 614 'E'MM M2 d -
o ¥ ]
@ | 2 [

Zeldes et al. (1952) . %61 3 |[1I ! L||!|!.: | N
=

Stoenner et al. (1960)

D
—
N
I
[
——
]

611 |-

L] 71 Ll
Stoenner et al. (1965) ". - i ' | | m ,!"_I.Idl B L
C b |

I 610 |- ul B
i | . II|!I |||
Baksi et al. (1996) . | . 509 i : |
| . I N R R T ST IR PR R

NDS (2018) . 8 S1A2 o207 a1z o207 B1A2 0207 01/01

2016 2017 2017 2018 2018 2019 2020

DEAP-3600 (2025) _ First direct measurement of the *°Ar half-life
1l 1 | ] | I — 1 |. B I — L1 1 1 J 1 1 1 | ° .
200 250 300 350 200 2.50 tension with Nuclear Data Sheets (NDS)

3Ar half-life measurement [years] (_\
9




Alpha quenching in LAY Eur.Phys.J.C 85 (2025) 1, 87

Measurements relative to 2'°Po QF from Doke
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Phys. Rev. Lett. 128, 011801 (2022)

Searches at MeV-scale energy deposits
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Searches at MeV-scale energy deposits

Ongoing: First search for solar

neutrino absorption in “Ar

R. S. Raghavan (1986): super-
allowed 0+ — 0 + Fermi
transition from the ground state

of “*°Ar to an excited state of
40K.
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Hardware upgrades: neck alphas

e External cooling system to prevent

. A et
argon condensation Pulse shape % ?UIfiﬁ?ﬁfgﬁt{ibit},o:ft o
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Pulse shape Pulse shape contributions:

* Liquid Argon (ts = 6 ns, Ty = 1300 ns)
* Pyrene in PS (1, = ~280 ns, e = ~250 ns)
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/f ao-decays from trace
g amount of dust
particulate

contamination within

liquid argon.
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Upcoming: updated WIMP limit
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* Perfomed on the
full second-fill
dataset

* Based on a Profile-
Likelithood Ratio
method

* Modeling the main
alpha-induced
backgounds within
the experiment

Stay tuned!
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Third-fill!

* 14 April 2025: cooling down started!

* 26 June 2025: first drops of LAr

upgrades

Third Fill Data (2025-07-27) — approx. 2600kg LAr in detector
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Take-home

* DEAP-3600: largest running LAr experiment designed for the WIMP
search

*  World-leading sensitivity to WIMPs in LAr, as well as neutrino
adsorption and ultra-heavy, multi-scattering DM

* Main backgrounds within the WIMP ROI: dust-alphas and neck-alpha
induced events, now included in the PLR WIMP search (coming soon)

* Hardware upgrades to strongly reduce the alpha-induced backgrounds in
the WIMP ROls

* Third-fill just started, new results on the way!

™
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Dark matter Experiment using
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Dark matter Experiment using
Argon Pulse-shape discrimination

Nuclear recoils Electron recoils
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Dark matter Experiment using
Argon Pulse-shape discrimination

Nuclear recoils Electron recoils

Intensity [PE]
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Dark matter Experiment using ’(,3‘3 5, =820k —— Fullfit
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Most precise measurement of
atmospheric ¥Ar specific activity
up to date
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Fit performed with both Bayesian and
Frequentist approaches

Digital Trigger module
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Relative Measurement and Extrapolation of the Scintillation Quenching
Factor of a-Particles in Liquid Argon using DEAP-3600 Data
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Extrapolation of the QF values into the low-

energy region down to 10 keV

The energy-dependent QF product of the best-

fit electronic QF curve and the nuclear QF
curve from TRIM
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Searches at MeV-scale energy deposits
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