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T'he WIMP paradigm
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Feng, Kumar, Strigari ‘08 Hooper, Zurek ‘07

Could just as well pick m=~1GeV m~1MeV
g~ 10730 g e

Natural with hidden sector+SUSY

Could explain INTEGRAL 511 keV photons
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8.20 signal: DAMA ‘08 tough to repeat!
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Brief history of DAMA signal
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DAMA “98-99, 14962 ke-days

Energy So Sm.k
(keV) (cpd/kg /keV) (cpd/kg /keV)
2-3 054 4+ 015 0.018 + 0.009
3-4 023 + 008 0.012 + 0.004
4-5 009 + 0.04 0.006 + 0.002
5-6 004 + 002 0.003 + 0.001

Analyzed with
constraint mpus > 25 GeV
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Several attempts to reconcile constraints

Gelmini, Gondolo ‘04 Tucker-Smith, Weiner ‘04
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Few-GeV WIMP above Inelastic X — X/ off 1

threshold only for Nain  Thought to have Aigher 22 keV
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Light WIMPS before...
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Several new results (7

keV CDMS silicon,
A\ w4 .
quenched only DM*-_j}LFm th€ llght'WIMP
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DAMA °08, 0.82 ton-years

Energy S} (epd/kg/keVee) H
D 1 keVee | 0.0223 + 0.0027 OWCVCI...
55 keVee | 0.0178 £ 0.0020

2 — 6 keVee 0.0131 £ 0.0016 ;
6 — 14 keVee | 0.0009 £ 0.0011 i

.t
W R Y g T AT e DNy iy - 5 + o T A Co L VN ¥ o ¢ TR T '

e Mo, D e L e e e e e e e e e L e Ll el e e L e ot b R e T et L LR L e et ol DO O s Vol AN > - -y B it L




DAMA 08

Channeling
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Unchanneled ion

Normally,

E’I’L’U,C. Tec.

Emeas s

\ P adN
L . Ry dNa ~ 0.3, qr ~ Bl

lons moving down crystal “channel” interact
with electrons only: ¢~ 1
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Channeling
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Does it occur 1n other experiments?

Mahapatra, CDMS ‘08

w——mm=m—— __— Looks like background, would
"1 be removed by cuts; re-
analysis?

Need crystal structure (CDMS,
CoGeN'T; KIMS)
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Phonon Recoil Energy

ange: Newman, Smith, Steigart *60; Luntz, Bartram ’68; Altman, Dietrich,

% MeV r
D O e S lt O Ccur at all? Murray, Rock 73; Birkmire, Murray, Luntz °77; Graichen et al. ‘02
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CRESST-I

quenched only
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Latest DAMA results binned 1in 0.5 keV
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Full spectral analysis
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Drop T R Fairbairn, Schwetz; Chejng et al.;.l?etriello, Hooper, KZ,
Kamionkowski ‘08
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Petriello, KZ ‘08
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How about data here? on one bin (rhetorically,
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Spin-dependent scattering
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Seems a region with spin-dependent scattering 1s
consistent with both 2-bin, tull spectrum
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Elastically scatter, lose energy come to rest in
stellar core

Detector

Annihilate to neutrinos, produce muons

Few-GeV WIMPs * Super-K (below ICECUBLE,
AN TARES ete, threshold)
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Spin-dependent constraints
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Super-K has 1.6 GeV muon threshold

Each line assume 100% annihilation to final state

Hooper, FP, Zurek, Kamionkowski ‘08
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Can have >1% annihilation only to electrons, muons,

or light quarks; model-building challenge (FGNC)
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Spin-independent constraints
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Spin-independent: ogirect ~ A%, Teap ~ 1

Splﬂ-d@p@ﬂd@ﬂt Odirect ™~ 17 Fca,p 2 ].
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< Possible consistency of <10 GeV WIMP with

direct detection

< Depends crucially on whether structure 1s

beginning to appear 1n 2-2.5 keV bin

< Strong constraints on DAMA region from
WIMP annihilation; spin-dependent region
especially severe (<1%o annihilation to neutrinos,
taus, charms, bottoms)
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Conclusions
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Does channeling occur with keV nuclear recoils?

mP if not, forget about licht WIMP explanation

Low threshold experiments!

CDMS, Mahapatra seminar ‘08
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