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Direct detection of galactic dark matter
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Kcy elements of Direct Detection

e How DM s |oca”g distributed

e How DM scatters with nuclei

e What kind of 5igna| and signature we can target

e What kind of backgrouncls we need to confront with

e How detectors responcl to DM scattering
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Dark matter Phasc space (for CDM)
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From numerical simulations

Navarro et al., arXiv:0810.1522 Vogelsberger et al., arXiv:0812.0%62
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The Aquarius Project

Subhalos
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Vc|ocit3 streams

Merger tree “Particles” from common branch
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Vogelsberger et al., arXiv:0812.0%62
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“Canonical® halo for direct detection

p(r) — po = 0.3 GeV cm ™3

(@) = Nexp (—v*/v5) v..c
vo = (220 & 50)km s~1

Vese = (450 + 650) km s—1

Some recent determinations [-7]

po = 0.385 4+ 0.027 GeV cm™2  (Einasto)

e = 0.389+ 0.025 GeV em™2  (NFW)

21 po = 0.43(11)(10) GeV c¢cm™3
11p0 = (0.20 = 0.55) GeV cm ™3 [10]

Anisotropies may be Present
Profile may not be gaussian
Tails are relevant for DD

Streams may have (even relevant) impact

[1] Catena, Ullio, arXiv:0907.0018
[2] Salucci et al. arxiv:1003.3101
[3] Pato et al., arXiv:1006.1322

[4] locco et al., arXiv:1107.5810
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Interaction mechanisms - WIMPs

o Elastic scat’cering with nucle;

— Ex.: Neutralino, Sneutrinos, KK

Er = pusv*(1 — cosf)/my

e Inelastic scattering with nuclei

Tucker-Smith, Weiner, PRD 64 (2001) 043502

— Ex.: Sneutrinos

B2mimp

Scatter if: Am <
2(m1 + myy)

XN —x N

Egr> few KeV

XN — XN

about 1-100 KeV
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Interaction mechanisms — non WIMPs

o Inelastic, scatter on electrons
— Ex.: Light (KeV) [Pseuclo]scalars
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Interaction mechanisms - WIMPs
X X

q q
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WIMPs - Scatl:cring cross section

° Spin-indepenclent

— Cross section Prol:)ortional to the (mass number)2 of the nucleus,
more genera“g:

[pr T fn(A o Z)]2

— Nuclear form factors F(E_R)

° SPin~dePendent

— Cross section Prol:)ortional to the (spin)Z of the nucleus

~ Spin form factors S(E_R)
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Interaction rate (WIMP ; scalar interaction)

dR Po TMN 9 (nucleon) 2
— =N A F(Er)Z(Vmin
dER T mX 2”% [go-scalar ] ( R) (U )

O
'wZ'Umin w

fES (TB) — f(w —|_ 6@)|[Urot;vesc]

Vmin = (MmN Er/(2p%)])H?
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Local motions

@® Stationary over the lifetime of an
Directional boost

View from the toP
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Interaction rate (WIMP ; scalar interaction)

dR Po TMN 9 (nucleon) 2
— =N A F(Er)Z(Vmin
dER T mX 2”% [go-scalar ] ( R) (U )

O
'wZ'Umin w

fES (TB) — f(w —|_ 6@)|[Urot;vesc]

Vmin = (MmN Er/(2p%)])H?
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Rcsponsc function
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Differential Rate — Encrgg Dcpcndcncc
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Local motions

@® Stationary over the lifetime of an experiment

Directional bcost
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Typical signaturcs of direct detection

—_—— ~ <
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® Annual modulation - ~~._ 220 Km/s

® Diurnal modulation \ N y
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O Directionalitg of the recoi
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From the galactic RF to the Earth RF

v — W=7 —T"(t),
f(@) — fes(@) = f(@+ 77 (1))
Earth’s velocity vf = ”Uf + Uf + UE()\) cos (3, cos[w(t — ;)]
wrt. galactic rest frame UyE _ Ug 4 Ug n UEO\) COS ﬁy cos:w(t - ty)]
vE = 0% 4108 £ uP(N) cos 3. cos[w(t — t.)]
Galactic rotational velocity 7 = (0,v,0) Km 57!
Sun’s proper motion 77 = (=9,12,7) Km s~ 1
Earth’s orbital motion uEZ(\) = (WE)[1 — esin(A — \g)] (uf) =29.79 Km s~*

ve(t) = |Us] = (233.5 + 14.4 cos[w(t —tp)]) Km s+
to = 152 days = June 274
w = 27/(365 days)

Nicolao Fornengo, Univcrsity of Torino and INFN-Torino (ltaly) Dark Worl(slwoP at GGI ~ Firenze ~ 26.10.201



Annual Modulation of the rate

dR dR 0 ([ dR
0= gl + g () A coslute )

= S0(ERr) + Sim(Er) coslw(t — to)]

n(t) = v(t)/vo
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Annual modulation
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Modulation amp|itudc - energy dcpcnclcncc

S

m Depencling on:
DM mass
halo model [f(\)]

interaction mechanism

Cr
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Annual modulation

N. Fornengo, S. Scopel (2002)
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Effect of DM streams
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Dircctionalil:y of the recoil
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Summarizing

° Scat’cerin%mC DM WIMPs on the detector induces a recoi
spec’crum or the nuclei dr/ clE‘_R

e DM-nucleus interactions ma couple to the nucleus mass
(coherent scattering)or to the nucleus spin (s[:)in~
dependent scattering)

e L ocal motions in the Galaxg induce a time-dependence of
the recoil, which (i{: exPerimentaljs? accessiblegj can heclf) to
clisentangle a true signal from radioactive backgroun S:

— Annual modulation
— Diurnal modulation

— Directionali’c9
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Current exPerimenta| status
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Current direct detection cxpcrimcnts

° Backgrouncl-rejection experiments (CDMS, XENON, CRESST)

— Do not exploit a sPeciﬁc 5ignature of the signal

— Re|9 on reduc:tion/ interpretation of background

o Annual modulation experiments (DAMA,, CoGeNT)

— Exl:)loit a sPeciﬁc signature
— Requirecl to be highlg stable over Iong Periocls
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DAMA/Nal and DAMA/LIBRA

Target: Nal

Annual moclulation O!DSCFVCCI
Effectat8.90C.L.

Sinil&hit events in the signal energ3~window
Sta ilitg Paramcters do not modulate

Corgfa’ciblc to DM scatter

oft nuclei

on electrons

Cumulative exposure: 1.17 ton X yr (13 annual cgcles)

(i.e. 427050 Kg x day)
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R. Bernabei et al. (DAMA Co”ab.), Eur. Phgs. J.C 2010) 67
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DAMA annual modulation
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Differential rate and modulation amp|ituc|c
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Interaction rate (WIMP ; scalar interaction)

dR Po TMN 9 (nucleon) 2
—— =N A F°(FE Z min
dER T My 2,“% [Sascalar ] ( R) (’U )
T (Umin) = / B fes (W)
W > Vmin w
fES (u_j) — f(w —|_ 6@)|[Urot;vesc]
v Umin = [mNER/(QMj%\)]l/Q
Er — Eget
FEee = q(FE) ER
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DAMA annual modulation rcg'ons

10_38 = T |
“Canonical” halo -
107399
Fixed quenching _ 10-40 ;_
qNa=O.§O % n
q =0.09 < :
/g: 10—41 §_
No channeling Eg - ‘ i
X 10742 =
10713 & =
10-44 1]

10 100
m, (GeV)

Belli et al., PRD 84 (2011) 055014
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lon channcling in Nal crysl:als

1

Unchanneled ion -

r
3
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lon channcling in Nal crystals

1
Case A g
3
S
-
-
10 o
g 10—5 )
S Todine recoils 1 10 100 1000 10
E E (keV)
O
107
Sodium recoils 3
o
8
10-3""""'|'w|n|uw..|.‘..|,‘, H
0 10 20 30 40 50 60
E, (keV) 5
10~
R. Bernabei et al. (DAMA Collab.), arxiv:0710.0288 [astro~Ph] 1 10 100 1000 104

E (keV)

See also: Borzorgnia, Gelmini, Gondolo, JCAP 1011 (2010) 019

See also: Matyukhin, Technical Physics 5% (2008) 1578 ~ Prec]icts larger fraction of channeling
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DAMA annual modulation rcg'ons

10—38

“Canonical” halo
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Belli et al., PRD 84 (2011) 055014
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DAMA annual modulation rcgions
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CoGeNT annual modulation

Target: Ge

COGeNT 2010

Aalseth et al. (COGeNT Collab.), PRL 106 (201) 131301

Irreducible excess of bulk-like events
Cumulative exposure: 18.48 Kg X clag

COGeNT 2011

Aalseth et al. (COGeNT Collab.), PRL 107 2011 141301

Annual modulation of the recoil rate
EfHectat28c C.L.

Cumulative exposure: 145.89 Kgx dag ¢ annual cgcle)
5. [05-3 KeV] = (16.6£%.8) %

Phase = 106 +12) dags

Period = (0.951 £ 0.079) years
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CoGeNT total rate
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CoGeNT annual modulation rcgion
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“Canonical” halo
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Belli et al., PRD 84 (2011) 055014
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Changing galactic halo Propcrl:ies

“Canonical” halo I
— 39

10 £
Isotropic MB FW) K
Vy =220 km s-! &0 i
0 o =054 GeV cm™ % W 040 -
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10k

W 043 I |
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Belli et al., PRD 84 (2011 055014

Nicolao Fornengo, Univcrsity of Torino and INFN-Torino (ltaly) Dark Worl(slwoP at GGI ~ Firenze ~ 26.10.201



Changing galactic halo Propcrl:ies
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Changing galactic halo Propcrl:ies
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Target: CaWO,,
ke
ll’T’CClUCIbIC EXCESS oveEr background 5
=
Effectat>4 o0 C.L. S
Cumulative exposure: 750 Kgx clag i N T T N R R
0 20 40 60 80 100 120 140
/ ) Energy [keV]
67 events in the acceptance regjon
module | ER" [keV] | acc. events
Max likelihood analgsis: bakgrouncls unable to ChO5 12.3 11
account for all the events Ch20 12.9 6
Ch29 12.1 17
lcakage from e/gamma band Ch33 15.0 6
leakagc {:rom alpha band Ch43 15.5 9
neutrons Ch45 16.2 4
206ph recoils from 2°Po decag Ch47 19.0 5
Ch51 10.2 9
total - 67

Anglohcr et al. (CRESST Collab.) , arXiv:1109.0702 [astro~PHCO]
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CRESST rcgions

]. 0_88 - I I I I 11 | I I I I [ [ 3
“Canonical” halo - N
10739 =
Fixed quenchmg —~ 10740 -
3} - ]
~ - —
—41 | _|
= 1070 & E
(o] — -
O o — ]
°8 : ]
o I
o0 :
w 107%% = E
470 420 B —
M1 M2 107 = 2 sigma from g[obal minimum =
e/~-events 8.00£0.05 | 8.00+£0.05 - 7
a-events 11.5%3% 112725 - -
neutron events 75183 9.7 %1 B 7]
Pb recoils 15.0722 18.7 142 1044 ' Lo ' ' L1 1 111
signal events 29.4 8¢ 24.2 131 10 100
my [GeV] 25.3 11.6
m_ (GeV
own [pb] 1.6-107° 3.7-107° X ( )

Anglol‘ler et al. (CRESST Collab.) arXiv:1109.0702 [astro.PHCO]
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Target: Ge, Si

2 candidate events
Cumulative exposure: 612 kg X dag

Z. Ahmed (CDMS Collab.), arXiv:0912.3592 [astro~P]1.CO]

Nicolao Fornengo, Univcrsitg of Torino and INFN-Torino (ltaly) Dark WorlcshoP at GGI ~ Firenze ~ 26.10.201



CDMS I

2 signal events

(0.04 + 0.04) : cosmogenic: backgrouncl

(0.0%+0.06) : neutrons from contaminants

(0.8+0.,,+02

5959 . misidentified surface events

“No signiﬁcant evidence of a signal, but cannot be rfjectecl” "]

Ahmed (CDMS Collab.), arxiv:0912.3592 [astro—'ph.CO]
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CDMS I intcrprctccl asa signa

10—38

“Canonical” halo

10—39

Fixed quenching 10-40
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CDMS Soudan combined

]. 0_88 E [ [ [ [ [ [T | [ [ [ [ [ [ T E
; Ahmed (CDMS Collab.), arxiv:0912.3592 [as’cro-PHCO] ;
“Canonical” halo - .
10_39 = =
Fixed quenchin —40 __ __
g S &E\ 10740 =
5 - i
—-41 [ _ |
FRR: TN
.8 N "%{/{/X’a 7
S 10742 = -
- 90% CL .
1043 —
1 0—44 | | | | | | | | | | | | | |

10 100

m, (GeV)

Also: attempt O]C low~threshold analgsis OF
CDMS shal ow site clata Akerib (CDMS Collab.)PRD 82 (2010) 122004
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XENON100
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Scintillation c{:ﬁcicncy

Plante et al. (XKENON 100 Collab.), arXiv:1104.2587 [nucl-ex]

0.3 — — -
[ 7
i Lebedenko 2009 o
S 1 1 S i Sorensen 2009 /%22%%-
E — ee 0.25F = Aprile 2005 — 1A
— L . IO L/ /. i
nr £ £ S [ e Aprile 2009 L0000 R 1
Y eff nr - A Chepel 2006 N /
02 B A Manzur 2010 7 _
r = ThisWork 2 I 4]
a:: : S - —a t_JrA :
’_]‘D 0.15 B o — 7
L scintillation e{:ﬁciencg : :
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L,=(220£0.09) : light yield at 122 Kev
5..=058,5 =0.95 : electric field scintillation quenching factors
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Horn et al., arXiv:1106.0694 [Physics.in&det]
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XENON 100

10_38 = T T I R T T T I B B =
“Canonical” halo - -
10739 & =
Fixed quenching _ 10-40 ;_ _;
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o - 1
g 10 F XA E
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5 ®
G% = —
S 10742 = -
. 90% CL -
10743
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10 100
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Aprile etal. PRL 105 2011 131302; Aprile et al. PRD 84 (2011) 05200%
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Light DM range

For liglﬁt WIMPs, knowledge of L gat
low energies is crucial

Extrapolation downto E=0 necessary

Statistical tail of low number of PE has
impact

Collar, 1005.0838; 1005.2615; 1006.2031; 1010.5187; 1106.0653
XENON 100 Collab. 1005.2615

Savage et al. 1006.0972

Collar, arXiv:1106.065%

lo:llll

Oy (X10'4 pb)

I B T ST LRI
FANE LR T A WA

DAMA/LIBRA
(no channeling)

11 12

m, (GeV/cz)

Dashed: Leff from Manzur et al.

Dotted: Leff from Plante et al.
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XENON 100
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10—39 \
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For light WIMPs, see also:
&

— KoppJ Schwetz, Zupan) JCAFP 1002:014,2010

— Fairbairn, Schwetz, JCAP 0901:037,2009

— Savage, Gelmini, Gondolo, Freeze, JCAP 0904010 (2009)
~ Gondolo, Gelmini, PRD 71:12%520,2005

— Andreas, Arina, Hambge, Ling, Tytgat, arXiv:100%.2595 [heP~Ph]
~ Fitzpatrick, Hooper, Zurek, arXiv:1003.0014 [heP~Ph]

— Petriello, Zurek, JHEP 0809.047,2008

— Foot, arXiv:I004.1424 [hep~]:>h]

— Schwetz et al., arXiv:1011.5452

— Farina et al. ,arXiv:1107.0715

Fox et al., arXiv:1107.0717

(o)
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ComParison with theoretical models
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Coherent (scalar) cross sections

On nucleon:

8G?
ol = WF M2 3 [FhIhP;f+FHIHPIZ+F615(P§+P§L)]2

F}, i 2 coupling (h, H)xx

In.g = ZkZ’H mq < N|qq|N > kéh’H) . coupling (h, H)qq

q
I; = ZCS mg < N|qq|N > C, : coupling qqx
q
12
On nucleus: orf = #—gf o5 A%,
1

Nicolao Fornengo, Univcrsity of Torino and INFN-Torino (ltaly) Dark Worl(slwoP at GGI ~ Firenze ~ 26.10.201



Hadronic matrix elements
Light qua rks

1 _
OrN = i(mu +mgq) < N|(au + dd)|N >

Pion-nucleon sigma term

1 _
Yo = §(mu +mg) < N|(au+ dd — 25s)|N >

Octet bargon masses

Chiral Per’turb. Theorg
R =2mgs/(my +myg) Lattice
Hea\/g quarks

my = qu< Nlqq|N > + Blas) < N|G? ,GHY|N > Nucleon mass

» 4045 pr—a

7 CVS a v .
mp< N|hh|N > = _E< N|G%,,GLYIN > + O(A? /m3) Heavy-q expansion

_ 2 _
mp< N|BBIN > = —[my - z;i mqe< N|Gg|N >]

q=u,a,s

(in MeV) | m; < N|@q|N > ms < N|5s|N > mj < N|hh|N > | gu  9a

Set A 27 131 56 139 214

Set B 28 186 52 132 266

Set C 37 456 30 97 523
Nicolao Fornengo, Univcrsity of Torino and INFN-Torino (ltaly)
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Effect of hadronic uncertainties

10! — T

l-.-‘l._'l lllll

(0% )ser o/ (T0aas™)ser o

T T TTT

llll

T llllllll T T

-~

Illllll T T TTTTTH

C/A

01 ——

' 10-12 10-11

£(o

10—10

(nucleon
scalar

10-®

Nset o (mbarn)

10-8 107

10! T

(o8t ™)set v/ (O8eafr ™ )set

IIIIIII T T T TTTTH

B/A

10-1

¢(o

10-10

(nucleon
scalar

10-®

Nset o (mbarn)

10-8 10-7

A. Bottino, F. Donato, NF; S. SCOPCL Astrop. Phys. 18 2002) 205
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Light neutralinos in the MSSM

MSSM (8 Params} with gaugino non universality
Light neutralinos, light Pseudoscalar higgs, medium tanbeta

10—38

10—39

10—40

(cm?)

10—41

scalar

10—42

Eo-(nucleon)

10-4

10-44 L——

10 100
m, (GeV)

A. Bottino et al., PRD 67 (200%) 063519; PRD 78 (2008) 08%520; PRD 83 (2011) 015001; PRD 84 (2011) 055014
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COSMOLOGY

Light neutralinos b
LightA higgs XX
o0 . AB100 L - CmgmiE
X GeV?2 g*(ajf)l/2 aiajtan® 8 “m2 [1 —mi/m2]1/2 (14 ¢)?

[1— m} fm2] /4

ma \2 [ 35 0.12\ 2 0.12 3
> 7.4 GeV
Mx 11— (2mx)2/m?4] ~ © (90 GeV) <tanﬁ> <a%a§> ((QCDMhQ)maX)

my, 2 7—8 GeV| Mass lower bound from Cosmologg

Y

Higgs A needs to be light ma ~ (90 — 200) GeV
tan 8 nees to be relative|9 large tan 8 ~ 20 — 45
Bino-higgsino mixing needs to be “sizeable” | |4 ~ (100 — 200) Gev "]
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LIGHTy DM SIGNALS ~ DIRECT DETECTION

From the YCIiC abunclance bOUﬂCl:

ma ~ (90 — 200) GeV > Light h higgs (my), ~ ma)
tan 8 ~ 20 — 45
|| >~ (100 — 200) GeV > Fix couplings aja;
A
X5
2.2 2 4 )
scalar 0.13 35 mp, 290 '!!eV
x 0.12
Y
nucleon 1—(2 2 2)? 1
(Qxh2) S((:alalr ) ~ 3.3 %1073 cm? g?l [2 ( mxg /”;Al]/z 5
1 m3 [1 —my/m2]t/2 (1+e)
0.098 —0.12

9d )2 [1 — (2my)?/m%]?
200 MeV/ (1 /(10 GeV)? [1 - mZ /m2]1/2

glnucleon) (2.7 —3.4) x 10~* cm? (

scalar

—2
my
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Light neutralinos in the MSSM

MSSM (8 Params} with gaugino non universality
Light neutralinos, light Pseudoscalar higgs, medium tanbeta

10—38

10—39

10—40

10—41

2%

A

scalar

,‘.
3
‘:; i

éo-(nucleon) ( C mZ)

10—42

10—43

10—44 ! ! Lo | | | e
10 100

m, (GeV)

A. Bottino et al., PRD 67 (200%) 063519; PRD 78 (2008) 08%520; PRD 8% (2011) 015001; PRD 84 (2011) 055014
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Next-to-Minimal MSSM (NMSSM)

NMSSM = MSSM + singlet superfield
Addresses natura”g tl‘me mu~Problem
Higgs and neutralinos may be Iight

—4
TN WO E E
O = =
o8 B B
~ —br ER Y N R
L = =
© _sF B EDELWEISS
10 & = R T
- SR I S CDMS Soudan
_7F - v
WO E_ é—\‘lll
—85 E “\:\“__-— _______________ 661-\-A_S—S_o—u_d—on
/]O §_ é_ ‘\
f9: : \\\
I]O g_ g_ \\
/‘O T===C8 o — == == 1
0 150 200 0 50 100 150 200
mx (G@V) mx <Ge\/>

Cerdeno, Gabrie”i, Lopez-Fogliani, Munoz, Teixeira, JCAPQO706:008,2007
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Sneutrinos

MSSM + right~hande& neutrino suPerﬁelds
Aclclresses DM + neutrino mass in the same sector

C. Arina, N. Fornengo (2007)

10_4 IIIII' T T Illllll T T IIIIII'

10-¢

1077

10-8

(nbarn)

10-°

10-10

scalar

10—11

Eo-(nucleon)
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10—15 IIIIIII 1 1 IllIlII 1 1 Illllll

10! 102 103

C. Arina, NF, JHEP 0711 (2007) 029
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Sneutrinos in the NMSSM

NMSSM + right~hanclecl neutrino suPerﬁelcl
Light sneutrinos and Psedoscalar higgs

-~ 10'2 =
Q -
Q - ff1)
N B
B =2 =
@) =
N B
107 =
10°° =
L ‘\.
= AN
— : ~ )
- -
108 | L
0 10 20
my, (GeV)
1

Cerdeno, Seto, JCAP 0908 (2009) 032
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Minimal Supergravity

“focus Point region”

tanB=lO, p.>0 10 T T T T T

103 N ;pin Epuss all) -
10-4] X‘ spin (fail Higgs) ]
10-5 SPin depen&ent scalar (fail Higgs)

.%calar (pass all)

m, (GeV)

G, (pb)

coherent 3

I I I I
400 500 600 700 800

m, (GeV)

I I I
0 100 200 300

B->s + gamma

“coannhilation 5tri|3”

E”is, Olive, Sandik, New JPEys.H:lOﬁO]ﬁ,ZOO?
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Non-minimal Supergravity

Non~universa|it9 in the Higgs sector

“focus Point region”

107 N tan § = 10, mg = 500 GeV - tan 8 = 50, mg = 500 GeV
T MRLRAALS LA RAALS LS RAAAS LA RAALY LALLE RAREY RALLE RAREN LALLS: 3 At M M it Lt b M i i
3 spin (pass all) -é 3
_ .3 s
173 3 10 3 spin (pass all) 3
1 spin (fail Higgs) 7 3 E
10-4_ 7 ] “ “ 55 ]
E scalar (fail Higgs) 3 10 } scalar (pass all) :1
lo-st :cala: (passall) 3 10'5—1
2 10
& 7]
© E .
]0-3_; ZIL; [ P -
; % 5pin c’lependent 3
coherent 3
107 1
..500 1012 T T T T T
0 100 200 300 40 500 600 700 800
m, (GeV)

“funnel region”

E”is, Olive, Sandik, New JPHys.H:IOﬁO]ﬁ,ZOO?
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Universal extra-dimensions

spﬁﬁndepenAent

Y T M T 2
N NAIAD ]
\\ \\\ ?
\\ \ .
\\\\ 002 §
CDRLWELSS 0.651
0.20
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.................. SST )?2 _5
0.05 _‘
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] | R P e = S %
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r = (mql — mBl)/mBl

Cheng, Feng, Matchev, PRL 89(2002) 211301
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Inelastic
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Additional mechanism

e Isospin violation: £ =+
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Inelastic + isospin violation
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Isospin violating +v clcpcndcncc
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Conclusions

° Experimenta”g, a Pregerence toward |ight DM (Few GeV few
tens of GeV) is growing: DAMA, CRESST, CoGeNT

o The imPac’t of bounds from nu”—-experiments (CDMS,
XENON) is debated. It might not be easy to imProve much on
| eff at low energies (critical for light DM)

e If tension between nu”/ Positive results statec], it may Poin’t
toward:

— Alternative interaction mechanisms
— Alternative galactic halo mocleling
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Conclusions

e Some worthwhile clevelol:)mcnts:

— Reduce energy threshold in DAMA: recentlg achieved
— Address diurnal modulation with DAMA: 1ton?
— Increase mass and exposure in COGeNT: (?)

— Reduce backgrouncl sources in CRESST: under development

— Other modulation exl:)eriments? ANAIS, DM-ICE, KIMS (?)
— Directionalit9

Nicolao Fornengo, Univcrsity of Torino and INFN-Torino (ltaly) Dark Worl(slwoP at GGI ~ Firenze ~ 26.10.201



Conclusions

o Theoretica”g, well motivated models (MSSM, NMSSM, )
are able to account for Iight DM (+ many models studied ad

hoc)

e The request to explain light DM (correct relic abundance +
DD results) singles out speciﬁc sectors of Parameter space

(worthwhile a data-driven mocleLbuilcling aPProacH?)

o KCCP open eyes on alternative mocle”ing (inelas’cic, isospin
violation, long—-ranges) )
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