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Introduction

« Weakly Interacting Massive Particles (WIMPs)
« 27% of the total mass density of the universe
* 90% of the halo of our galaxy

» GeV-TeV range
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Introduction

* Scattering (Direct Detection)

e Measurement of the nuclear recoils
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A WIMP scattering off normal nuclei in a dark matter direct detection experiment
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Introduction

» Absence of detection, null results
* Exclusion plot (Upper bound of cross section)

XENONTT exclusion plot as a function of the WIMP mass m,

10704 \ -==- WimPyDD
' —— XENONLIT, Published

10 107 10°
m, (GeV)

[arXiv:2106.06207] 4



https://arxiv.org/abs/2106.06207

Introduction

* Y2 spin WIMP
» Galilean-invariant
« WIMP-nucleon effective Hamiltonian
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Non-relativistic Galilean invariant operators for of a WIMP of spin of %2 and up to linear terms in the WIMP velocity
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q : transferred momentum
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Introduction

» 28 independent Wilson coefficients

 Expected rate R
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Introduction

« Semi-analytic methods

e 28 dimensional vector ¢

¢ 28 X 28 dimensional matrix R

« Multi-dimensional ellipsoid R

R < N max
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Conservative Bounds

* Ellipsoid in two-dimensional parameter space
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m,=100, subspace:c;, c3, target coupling:c}

Exclusion bands
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Variation ~ 102, up to 103
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Spin independent
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Spin dependent

* Inside the nucleons, spins tend to cancel

c4

6x 1075
4%10°5~
3x107°=
2x107%

ety 1 T T TTrTg

102 10°

1072

Lol

1073

Ll

i | S S B SLR 2 | 1 TV T 771770

10? 10°

2% 104

o g 1
10? 10°

Ty

10°®

1073

1074

1074

C

n
4

|

1

1

rentl

Lol

T

102

C

n
6

i

I

N

Firrng

107

Lol

T

T T TTTr]

rrrrrn

10?

U
102

RN |

10°

n
Cg

T T

10’

m,=100, subspace:c;, s, Cs, target coupling:c}
le-5

—q
24 Lz
Pandax4T

“ PHCOB0(C3F8)
14 " PICOGOICF3I)
DAMIC
SuperCDMS
CDMSLite
COSINE
XENONIT

-1 4

-2 1

-0.0015 -0.0010 -0.0005 0.0000 0.0005 0.0010

B only n - proton-neutron interf

. proton-neutron interf—» only contact interf

WIMP";,_{ DD

m,=100, subspace:c;, cs, Cs, target coupling:cf

1.0

0.8

0.6

0.4

0.2 1

0.0 -

B only contact interf - all couplings (contact+long range) interf

12



10° 1

107 4

10? 4

10° 4

107 4

107 -

103 4

10% 5

Sensitivity of the results

c", my =20

¢, my, = 20

. long range
m short range
. reutron

= short range
B long range
N neutron

107 4

107 4

10! 4

100 P

107 4

107 1

10} 4

100 <

. long range
. chort range
. proton

Both interaction

9 10 11 12 13 14 15

a”, my =20

mmm short range
. long range

11 12 13 14 15

WIMP'\;{ DD

Only contact interaction
— .less / .most less most
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Sensitivity of the results
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Conclusion

« Xe, F or | plays a role.

 To improve existing bounds will require to increase sensitivity
of experiments that use other targets.

« To add new nuclear targets for the use in direct detection.
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