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The ANAIS experiment

I. Coarasa et al, arXiv:1704.06861v1

ANAIS-112: 3x3 matrix of 12.5 kg Nal(Tl) modules

112.5 kg active mass DO Dec2012  14#02  3.15%0.10

Active vetoes DI  Dec2012  11#02  3.15£0.10
i / D2  March2015  1.1%0.2 0.7+0.1
A a A D3 March2016 0.60+0.06  1.8+0.1
o o D4 Nov2016  0.30.2 1.8+0.1

— | D5 Nov2016  08%02  0.70+0.05

D6, D7 and D8 — March 2017

20 cm lead
10 cm ancient lead

Anti-Rn box

40 cm neutron shielding
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Searching

Model independent way to check the DAMA/LIBRA result: Figure of merit
v' Same target and technique
v" In the same region [2,6] keV,, 2. B

FOM = / b
AE -M-Ty & var(b)

I. Coarasa et al, arXiv:1704.06861v1

2m(t—t
B(t) =a COST T = n(T 0)

B background
AE = 4 keV,, energy bin width
M - T, exposure

Modulation amplitude

Linear least-squares fit for n time bins

€ cut efficiency
Only one 4 keV,, bin

Estimator b: E(b) =b
var(b)

To compare the different experiments
looking for the anual modulation
observed by DAMA/LIBRA in [2,6] keV,,
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Searching

ANAIS-112 Background (B) estimate

v DO, D1 and D2: measured

v' D3, D4 and D5: expected after the decay of the B is conservative
short-lived cosmogenic isotopes

v' D6, D7 and D8: same ingot as D5

B = A(K)f(K) + A(Pb)f(Pb) + B’

= A(K) specific activity of 4°K inside the crystal
= f(K) conversion factor from mBq to cpd/keV,, in a

>

module in anticoincidence with the other modules
= A(Pb) and f(Pb) for ?10Ph

= B’ from other sources (PMTs, long-lived cosmogenic
isotopes: %°Na and 3H)
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Estimated by
Monte Carlo
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ANAIS-112 Efficiency (¢) estimate

1.0~

600

0.8 -

0.6 -

0.4 1

0.2+

0.0

cpd/kg/keVeg

Acceptance efficiency after cuts

o 2 a4 & ;
Energy (keV)

Acceptance efficency estimate

[2,6] keV,, = £ ~ 0.89

10

Estimated B/& measured levels

I. Coarasa, RENATA meeting-IX CPAN days, 23-25 October 2017, Santander (Spain)



Detection limit

Critical and detection limits

90% C.L. for L, and L, to compare properly the expectations of
ANAIS-112 with other experiments

Annual modulation amplitude P(B > LClb = LD) = 'B

350 T T T | |
DAMA signal
+ LD (90% C.L.) 5 years

P(BSLclb=O)=C(

300 -

. 112.5 kg X 5 years

250

200

- ‘ Lp = (8.40 + 0.25) - 1073 cpd/kg/keV,, ‘

N H AR

~ Less than 1% of the
100~ probability distribution ! ANAIS-112 has a detection limit for
| 15 belowour central | annual modulation lower than the
value for Lp measured amplitude by DAMA/LIBRA:
00 0.(;02 0.(;04 O.OIOS O.OIOE'; 0.61 0.0|12 0.0|14 O.OI‘IS O.OI‘IB 0.02 0.0112 i 0.0012 de/kg/kevee
b (cpd/kg/keVee)

v' Considering the energy binning and the segmented detector in nine modules: L, = 8.27 - 1073 cpd/kg/keV,,
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Searching

Dark matter hypothesis

The possible modulation has to be compatible with the energy dependence of the modulation amplitude, b(E; o, My, )

The test statistic is the maximum likelihood ratio of the no DM and DM hypotheses
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Dark matter hypothesis

ANAIS-112 is able to use more information from the background spectrum up to 1 keV,,

The region of detection is now bigger for My, < 50 GeV (T B, but T signal below 2 keV,,)
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ANAIS-112 can detect the annual
modulation n the 30 region compatible

with the DAMA/LIBRA result
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Summaryv and conclusions

v' ANAIS-112 background estimated from measured background of the six modules DO to D5

v Detection limit at 90% C.L. (for a critical limit at 90% C.L.) of ANAIS-112 for the annual
modulation observed by DAMA/LIBRA has been estimated

v' Good sensitivity prospects for exploring the DAMA/LIBRA signal (5 years, 3o region)

v Simple figure of merit to compare different experiments looking for the annual modulation
observed by DAMA/LIBRA
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