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DM direct detection experiments
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DM direct detection experiments
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DM direct detection experiments

signal «——— background

What can be learned about
solar neutrinos in dark matter detectors?

Standard solar model BSM physics
(opacity, metallicity, neutrinos) (light mediators)

Standard model
(Coherent v-N, sin20.,)

Pospelov PRD | 1, Harnik Kopp M JCAP 12, Baudis et al JCAP 14, Ruppin et al PRD 14, Billard
et al PRD 15, Schumann et al 15, Bilmis et al PRD 15, Dutta et al PRD 16, Strigari 16, ...
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DM direct detection experiments

Experiment e (ton-year) FEinn (keV) Eino (keV) Ema.z (ch) R(pp) R(°B) R(CNO)
G2-Ge 0.25 035 0.05 = 62-8 [0-3
G2-Si 0.025 0.35 0.05 50 - 3-3] 0
G2-Xe 25 3.0 2.0 30 (2104 - 2167] (0 - 64] 0

Future-Xe 200 2.0 10 30 (17339 17846] (520 —10094] 0

Future-Ar 150 2.0 1.0 30 [14232 - 14649] [6638 — 12354] 0

Future-Ne 10 0.15 0.1 30 (1141 - 1143]  [898 - 910]  [21 - 63]
Future-Ne

Future-Ar

Future-Xe .
|mP°rtanCe of energy

threshold Eu
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Standard model and standard solar model

Metallicity: Ratio of heavy to light elements
Opacity: Temperature gradient
Both are highly correlated with 8B
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Standard model and standard solar model

Exp. 35 ol sin?0y,
Measured | 2.0% * 10.6 %"

G2 1.9% (1.9%) 2.5 % (2.5%) 4.6% (4.5%)
Future-Xe|1.8% (0.9%) 0.7% (0.7%) 1.7% (1.7%)
Future-Ar | 1.0% (0.6%) 0.6% (0.5%) 1.5% (1.4%)
HyperK*® 1.43% - .

2 Global fit [33] ¢,B = (5.1 0.1) x 106 cm~2 s~?

b Borexino [11] measurement ¢£P = (6.6 £ 0.7) x 10'°
cm~?s

¢ Based on 1 year projected data [34]




Standard model and standard solar model
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G2 1.9% (1.9%) 2.5 % (2.5%)| 4.6% (4.5%) +sin28., from SM running value
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¢ Based on 1 year projected data [34]



Standard model and standard solar model
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Standard model and standard solar model

Exp. 35 PP sin?0y,
Measured | 2.0% * 10.6 %" T
G2 [1.9% (1.9%) 2.5 % (2.5%) |[4.6% (45%)| SIN Uw o
Future-Xe|1.8% (0.9%) 0.7% (0.7%) |1.7% (1.7%)| PP flux from luminosity

Future-Ar |1.0% (0.6%) 0.6% (0.5%) [1.5% (1.4%)| B3 and 03 as above

HyperK* 1.43% - \ee—/ emeasure 0 at DMDD
2 Global fit [33] ¢oB = (5.1 +0.1) x 10 cm~2 =1
b Borexino [11] measurement ¢%” = (6.6 + 0.7) x 1010

cm~?s
¢ Based on 1 year projected data [34]




Standard model and standard solar model

] ¢’€p 2

Exp. » sin
Measured | 2.0% * 10.6 %" T
G2 [1.9% (1.9%) 2.5 % (2.5%) |[4.6% (45%)| SIN Uw o
Future-Xe|1.8% (0.9%) 0.7% (0.7%) |1.7% (1.7%)| PP flux from luminosity

Future-Ar [1.0% (0.6%) 0.6% (0.5%) [1.5% (1.4%)| 0,3 and B33 as above

HyperK* 1.43% - \ee—/ emeasure 0 at DMDD
2 Global fit [33] ¢oB = (5.1 +0.1) x 10 cm~2 =1
b Borexino [11] measurement ¢ = (6.6 £ 0.7) x 10'©
cm~ 2 s™
¢ Based on 1 year projected data [34]
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Beyond standard physics

Vector 132xe
Gz =Gy =15x107,g,,=0

Simplified models below EWV scale
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Low E:n ——> good probe of light mediator scenarios
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Beyond standard physics

- CNO 8B neutrinos
Vector

Simplified models below EWV scale Gz = Gaw = 2.0x10%, gga = 0

vector interactions
9v.20 0L VL + Z] 0y gl + 2,37 94,00

scalar interactions
(gmb $URVL + h-c-) + ¢de,s€ + #494,59

Nror [ton™'yr ']
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Low E:n ——> good probe of light mediator scenarios
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yond standard physics
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Conclusions

Dark matter detectors will provide a
rich environment to study neutrino physics
via both V-e and V-N scattering

Narrow down opacity — metallicity — 8B correlation
Precise measurements of pp and 8B neutrino fluxes
Measurement of sin20, at very low scales

Bounds on low scale BSM
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Baudis et al JCAP 2014
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