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WIMP Direct Detection

Elastic scattering of a WIMP with a target nucleus
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Nuclear response functions
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Nuclear response functions
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Conclusions and future work

* Role of ground-state nuclear structure in WIMP-nucleus interaction with
Shell-Model (configuration interaction)

e Orbital angular momentum and spin-orbit contributions (in addition to Sl
and SD)

* Uncertainty in sub-dominant channels due to nuclear Hamiltonian
 Effect on 2-body currents (Sam Thompson)
e Rate calculations for BSM models (Nav Krishnan, Raghda A. Khaleq)
* (Beyond) Mean-Field descrlptlon instead of Shell Model (Raghda A. Khaleq)

ARC CENTRE OF EXCELLENCE FOR — : ‘ : * aw ]
parricLe RvAsKh R.A. Khaleq  S. Thompson N. Krishnan A. Stuchbery G. Busoni




Nuclear response functions |

% 9F — Protons

149 X 103 s USD
105§*ﬁ
104§

: 2.9x10°

f 1.46 x 10°
1000

; 74.9
100 H 47.9

Mp zup | ¢"
Spin Sp”1 Spn1orbn Orbnalanguhr

Independent

Dependent

momentum

100 MeV

gdqg 4w

2J;+1

> KAlIX ol T

2 2Ji+1

XEMaZ/7E”7¢”aé/7A NEp’n

MeV? 9F _ Neutrons
3
104,
487.
100 - 34_6
| 446, %103 998.x 107
E [ ]

0.01- |

Mn "n

Independent

. B

Spin

Spin
Dependent

®. ..

Spin-orbit Orbital angular
momentum



100 MeV 2Ji+1

gdq 4m

Nuclear response functions | 5" 55 & Xl

2 19
MeV F - Protons
149. x 10°
©149.x10° = USD
1055_ = USDB
, 1.01
. 1.01 -
107 - 2.93x 10°
i 1.47x10° 2.9x10°
f 1.46x 10°
1000 -
: 1.03
I P 101
I 74.9 76.9
100 H I 479 472
p 2p Py Ap

Spin Spin Spin-orbit Orbital angular
Independent ~ Dependent momentum

XEM7E/72H7¢”7éI7A NEp’n

2 19
ey F — Neutrons
182. x 10°
- 182.x10° f ngB
487.608. 1.08
] T
100 - 346 37.5
18.4 7
22.6 g
PN 3
, 998.x 107
1r 446.x 10 -
~ , 54.1x107
19.7 x 107
0.01- - l

M, 2'n 2n P, An

®. B, B ®.

Spin Spin Spin-orbit Orbital angular
Independent ~ Dependent momentum



