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Other nice features brought by the point contact:

That was then...
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amplitude of averaged preamplifier traces (a.u.)
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What is happening?
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MAJORANA-PPCs
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BP signal is single-site

mostly multiple-site single-site (DEP)
Many backgrounds are multiple-site interaction j interaction
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Detectors studied

Jable Move to modified commercial

“BEGe" detectors (quasiplanar PPCs)

U. Chicago (PPCI) 50mm @& x44mm 460g 1.82keV Canberra
PNNL(PPCI)  50mm@x50mm 5§27g 215keV  Canberra 18 PPCs already characterized

and stored for 60kg MAJORANA

LBNL (SPPC) B2mm @ x44mm 800g 2.11keV LBNL

demonstrator
LANL (MJ70) — 72mm @x37mm 8009 = 215keV. — BHDS  (5ocond batch of 15 ordered, LANL)
ORNL (MJ80) B2mm & x46mm 740g 4-4.5keV PHD’s

U. Chicago (BEGe) “standard" 4509 <2keV  Cambera  Crystal storage underground

LBNL (Mini-PPCs) 20mm @ x10mm 17g LBNL

GERDA considering PPCs
for 2" phase

ORNL (BigBEGe) 90mm@x25mm 850g 1.95keV Canberra




MAJORANA as a DM detector
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One should always start with the foundations:
sub-keV recoil calibrations at the KSU TRIGA reactor
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One should always start with the foundations:
rsub keV rec0|l calibrations at the KSU TRIGA reac’ror
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Low-energy quenching factors much better understood
for germanium than xenon

germanium
S.T. Lin et al., arXiv:0712.1645
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FIG. 3: A compilation of all quenching factor (QF) mea-
surements on germanium, with calculations from the TRIM
software @] as well as by the Lindhard model [j] under two
parametrizations (k=0.20 and 0.15) overlaid.
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Low-energy quenching factors much better understood
for germanium than xenon

germanium xenon
05 _ S.T. Lin et al,, arXiv:0712.1645 A. Manzur et al., arXiv:0909.1063.
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FIG. 3: A compilation of all quenching factor (QF) mea- solid line) and the regions predicted by [30] (red shaded region)
surements on germanium, with calculations from the TRIM and [31] (green shaded region). Plot generated using [32].
software [@] as well as by the Lindhard model [j] under two

parametrizations (k=0.20 and 0.15) overlaid.



Low-energy quenching factors much better understood
for germanium than xenon

germanium Silicon (PRD 42 (90) 3211)
i S.T. Lin et al., arXiv:0712.1645
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FIG. 3: A compilation of all quenching factor (QF) mea-
surements on germanium, with calculations from the TRIM
software [ﬂ] as well as by the Lindhard model [11] under two
parametrizations (k=0.20 and 0.15) overlaid.
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Front End Electronics (Majorana)
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Front End Electronics (Majorana)

State-of-the-art

Pulse Rese

COGENT front ends
(U_Chicago/ANL)
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We can do

much better
recthan 0.4 keV
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Electronic noise must be %
eliminated :
at the hardware level. .

shaping time (us)

N There is no other way around it
0 (arXiv:0806.1341)




counts / 3 hours

Making an excellent detector even better:
PPCs can reject surface events using rise time cuts

Based on a phenomenon ~40 years old (embarrasing!)

A welcome mistake
(accidental n,, irradiation of a PPC)
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Making an excellent detector even better:
PPCs can reject surface events using rise time cuts

Based on a phenomenon ~40 years old (embarrasing!)

n+ contact is only “half-dead”
Pulses forming in inner side are slow

(b) CHARGE
DISTRIBUTION

f" .'; rer Tttt Tt W —»
.2 shqrt ranged gamma (71mm in Ge) 941 «* * . * . — — (a) STRUCTURE
3 < E ] Am . eyt : ol lw:l REGION WIDTH
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] B
; ¥
3 il

O
-
L
-
-

(c) ELECTRIC b3
FIELD STRENGTH

rise time t1o-9o (us)

i
2 (d) ELECTRIC
& POTENTIAL
- DISTRIBUTION
1onization energy (keVee) M.G. Strauss and R.N. Larsen, Nucl. Instr. Meth. 56

(1967) 80; E. Sakai, IEEE TNS 18 (1971) 208.
Unfortunately Cs-137 produces plenty surface events as well:

next best thing, pulser + charge collection simulations



Making an excellent detector even better:
PPCs can reject surface events using rise time cuts

Based on a phenomenon ~40 years old (embarrasing!)

n+ contact is only “half-dead”
Pulses forming in inner side are slow
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Unfortunately Cs-137 produces plenty surface events as well:
next best thing, pulser + charge collection simulations
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Making an excellent detector even better:
PPCs can reject surface events using rise time cuts

cw

COGENT runnlng
~20 m away from CDMS
(just to keep them honest... ;
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NOT nearly “best effort” yet.
MAJORANA Demonstrator
background goal is ~“x1000 lower
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Based on a phenomenon ~40 years old (embarrasing!)
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Healthy pulses, all the way down to 0.4 keVee threshold
(electronic noise = one thing the “excess” is not)
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Making an excellent detector even better:
PPCs can reject surface events using rise time cuts

Based on a phenomenon ~40 years old (embarrasing!)
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background goal is “x1000 lower At twice the exposure in our preprint, it appears the ability
to strip L-shell EC peaks based on their K-shell counterparts

is excellent (confirming understanding of bulk signal acceptance)

Additional background rejection studies planned.
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Bulk signal acceptance
monitored down to 1 keVee
via L/K EC peak ratios.

We need more info on surface
background rejection, but it
does not look bad at all.
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Making an excellent detector even better:
PPCs can reject surface events using rise time cuts
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NOT nearly “best effort” yet.
MAJORANA Demonstrator
background goal is ~“x1000 lower

Based on a phenomenon ~40 years old (embarrasing!)

energy (keV)
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40 T T T T T T

before rise-time cuts .
after rise-time cuts (90% signal acceptance)
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Baby stays,
bath water gogs

30

25

20 J-

counts {56 days

/S

.01 0.02 0.03 0.04 0.05
volts.
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Bulk signal acceptance
monitored down to 1 keVee
via L/K EC peak ratios.

We need more info on surface
background rejection, but it
does not look bad at all.

Hole drift speed (mm/ns)
with paths and isochrones
in a 70x30 mm BEGe
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Cuts remove 2-3 times the background above threshold at
low-E. Not a massive cut, but enough to start to reveal all
expected cosmogenics already at this level of exposure
(update: peaks are blatant at 112 d)

correction)
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The “take-home message” transparency

® For m, ~7-11 GeV, a WIMP fits the data nicely
(90% confidence interval on best-fit WIMP coupling
incompatible with zero, good x2/dof).

arX1v:1002.4703v1

T T T T L

e Red ‘“island” tells you ~where to look (if you believe in 108
WIMPs). Additional knowledge (e.g., more calibrations for

fiducial volume and SA/BR) could wiggle it around some (so

do the other regions shown, depending on who plots them).

CoGeNT 2008

/ CoGeNT 2010
RN

e Not a big deal on its own, it simply means that our
irreducible bulk-like bckg is ~exponential (the background <
model without a WIMP component fares just as well).

T T Illllllg
<

e We presently cannot find an obvious known source. But we ©
can fancy some unexplored possibilities. It is not neutrons,
and there is no evidence yet of detector contamination. 104

III|

C Several phenomenology

e The low-E excess is composed of asymptomatic bulk-like - models populate
events (very different from electronic noise), coming in at a | This region (see preprint) | o
constant rate (76 days into data taking). 10 — 10 N 100
m (GeV/cY)

® The possible subject of interest is where we “got stuck” 10— i . _
in phase space (a number of curious coincidences there), for F ., .DAMA 3
a_spectrum where most (if not all) surface events are -C % (corrected) ]
: : - 100CoGeNT _
removed (<- major contributors to low-energy spectrum). 1078 =
Caveat Emptor: without DAMA, would we have models there? o ]
19 )

bDCU 10-11_— _E

e We will attempt to strip the low-E data from known - CoGeNT
sources of background after a longer exposure, but all of [ 201070 improve with e ~Noee"" ]
them seem modest (see preprint). Planned additional 102F additional statistics ~TTTTmemmsssmemmessm 20093
calibrations will provide improved information on signal @ e e e e e e e m e e mmmm e mmmmmmmmmmm == =]
acceptance, background rejection and fiducial volume. i Globular Clusters |

m_(keV) 10

e Others will fell if this is cosmologically reasonable or not.
BONUS: it seems readily falsifiable by other experiments.



Graciela Gelmini-UCLA

Channeling and Blocking Effects in Crystals

refer to the orientation dependence of ion penetration in crystals.

Channeling:

lons incident upon the crystal
along symmetry axis and planes
suffer a series of small-angle
scattering that maintain them in
the open‘“channels” and penetrate
much further (ions do not get close

to lattice sites)

Blocking:

Reduction of the flux of ions
originating in lattice sites
along symmetry axis and planes
(“blocking dip”)

TAUP 09, July 3 2009

0 0 )0 O
O Oof O O
0O O\O O
O Of © O

0O O O O

o 0 /O O
O 0\O O

o)

@)

O O
0O 010 O
o O0\0 O

O O

(@)

O

o]

Schematic illustration of (a) channeling and (b) blocking
effects. The drawings are highly exaggerated. In reality, the oscillations
of channeled trajectories occur with wavelengths typically several
hundreds or thousands of lattice spacings.

(From D. Gemmell 1974, Rev. Mod. Phys. 46, 129)



Graciela Gelmini-UCLA

Channeling within blocking: depends on T

Very small at mK but can be important at room temperature!

Na in Nal crystal: 1.0

Ge crystal:

1.0_, ————
0.8}
0.6
0.4}
0.2} .

AQ [4r

Eg (keV
TAUP 09, July 3 2009 R )

18



Fraction of Recoils that are Channeled

0.0035
0.0030}
0.0025
0.0020f
0.0015F
0.0010f
0.0005
0.0000E

Fraction

vvvvvvvvvvvvvvvvvv

PRELIMINARY

AAAAAAAAAAA

1

E (keV)

0.012}
0.010
0.008
0.006

0.004}

Recoiling 1ons

PRELIMINARY

nnnnnnnnnnnnnnnnnnnn

0 This result now differs from DAMA resulis.

0 These are upper bounds to what we can expect to be

the true fraction.

N. Bozorgnia SNOWPAC 2010



How do CDMS (the Joneses next door) and CoGeNT compare?

An example WIMP mass in the

region:
35_"‘;”|"k"d|""|""l' T T
2 |18.5 kg-day g . . 2
[ S |efficiency-corrected data §§ : Where is CDMS in all this? .
s0 b g Lg ! . (spectrum below for electron recoils, but
[ o = i ~
- 27 large band overlap already at ~1.5 keVee)
25 - O o) = & ]
— o g T T T T
o T = 3 ] m =9 GeV/c” CDMS raw data
ﬁ? 20 L @ g o _' * , efficiency-corrected
- . ] o_= 6.7E-41 cm (arXiv:0902.4693)
S|
@ mN
d © 7 T
~ 15 + i — 15+ :,, .
w0 i L 203 :
.'E 88 ] .:‘ 20._‘ e
3 i ] v =03
8 10 - ey . - .T s
- =9 7/ b i 5 -
! mx o = 10 i ul;l) 1 4 & -] 10 |
- [ 9%~ 6.7E-41 cm® FE‘ Energy [keV]
°r : 1 ) FIG. 2: Detection efficiency as a function of energy.
background ; F=tdll. &
I ST S - P é
0 0' - 'Olﬁ' — ; - ‘llﬁl — ¢ CDMS threshold with )
' ’ electron-recoil rejection
energy (keVee)
Quotable: The excess of irreducible bulk-like ﬂo 2 4 G 8 10 12
events in CoGeNT is compatible with the WIMP Energy [keV]
hypothesis in a region where CDMS, DAMA and (several? L-shell EC **Ge This spectrum for events >30, ;.
phenomenological models (good thermal relics) can coexist. (~12% of 10.3 keV peak)

It is also equally compatible with any exponential background. (i-e., low-E rise should not be noise)

(Leo Stodolsky, overheard during DMIO: . . . .
We have >> 100 events we do not understand, WE WIN!! ;-) The predicament: WIMP signals are boring “exponentials



How do CDMS (the Joneses next door) and CoGeNT compare?

CoGeNT continuum will continue to
drop (just 3 mo. underground at
beginning of this run, vs. years for
CDMS). This applies to cosmogenic
peaks as well.

CoGeNT spectrum has cosmogenic
partial energy depositions removed
(slow pulses). Rise at low-E is stable
(over 112 days so far)

Notice difference in E resolution and
order-of-magnitude signal-to-noise
in_ionization pulses. Also, definition
of “threshold”.

20 ¥ 1 T T T T
CoGeNT CDMS raw data |
(sans surf. events) efficiency-corrected
No eff. correction  (arXiv:0902.4693)
(affects 1st couple
— 15} of bins) .
L CDMS threshold with
- electron-recoil rejection
N
= 10} -
g:S
-— I
b L
;é |
ST Y 1
o M ||
ho
Bl | Mgm !
0 1 1 1 1
8

(=)

10 12

Energy [keV1

(Make whatever you want out of
this. Keep in mind different
resolutions, etc. Me, I am just
adding it to the pile of
coincidences... I was just trying
to compare backgroundst!)

(@)

Should CDMS “dig deeper” in
energy? This speaker believes so.

Can they? Have they?

0GeNT (1 keVee)
t10_90= 1.53 us

- 7S

s

pulse height (ADC units)

Closeup of template fit to ionization
| ~ pulsefor event 2 '

l# | |

l CDMS (~4.2 Ike!lee)
w. - w » !.“. - w -

[ADC bin]

........



Event Rate (counts kg_' keV ™! day")

Event Rate (counts k,g_l keV ™! day")

A look under the CDMS hood: lower energy analysis exists
10 'A few CDMS theses look a’r

3

10 (=

bt
(=]
T

bt
[=]
)
24 )

TOnderstanding oF: CDMG =

20

40 60

Recoil Energy (keV)
arXiv:0507190

80

1020

40 60

Recoil Energy (keV)

80

FIG. 10: Comparison of measured ?52Cf neutron recoil sp

trum (dots with error bars) and Monte Carlo simulation (gray
line) for coadded Ge detectors (top) and Si detectors (bot-

“neutron response: .e'Il'O'W"ZI) keV?
( 5 keVee) ' :Jj‘ .
10 A
"lﬁl‘lshéd"d'd"r'd """" g L
(cu+-oFF at ZO kevrec) ‘f o

C.N. Bailey PhD Diss. CWRU 2010

lower neutron recoil energles

Present CDMS hardware
(mainly due to noise

in ionization channel)

has a very limited ability to
separate electron recoils and

nuclear recoils below ~10 keV

, 80 100
Recoil energies in keV

|
o Quality, Singles, Veto
g ~ = Fiducial volume
« 08 = = =Nuclear recoil band
% et S Thouon iy |
E 0.6 ‘r e
.é |
@ 04 |
|}
g i
< 02
=}
-
o - i 1 1 - 1 1 -
5 10 15 20 25 30 35 40 45
Recoil energy (keV)
(a)
Figure

50

Nuclear recoil acceptance

rec

Hence the analysis thresholds used.

Quality, Singles, Veto

é -~ ~ Fiducial vohme
!_ P 1| == Nuclearrecoil band ||
l{.‘" ST T T T T T T == Phonon timing I
B R e R —
1 :
. Ij/- P '
r :
10 20 30 40
Recoil energy (keV)

(b)

5.13: The efficiency of the R123 and 124 (a) germanium and (b) silicon WIMP

search analysis as a function of phonon recoil energy. Curves represent the total efficiency
after the subset of cuts described in the caption were applied to the data. From [17] and

[27].

What happens when these low-E cuts are relaxed?

R. Ogburn CDMS PhD Dissertation 2008

50



A look under the CDMS hood: lower energy analysis exists
(R. Ogburn CDMS PhD Dissertation 2008)

At low energy the gamma and neutron bands flare in vield until they meet. Photons

from the 1.3-keV line in Ge trail down well into the nuclear recoil band. To the extent

- - 10
that the low-energy gammas are caused by neutron activation. the gamma rate can be

minimized by exposing the detectors to the 2°2Cf neutron source as little as possible.

No spectra nor limits offered,

but we get this (and a measurement of neutron recoil

signal acceptance under the new set of cuts):

Table B.1: Events in 2-5 keV energy range, Ge detectors

Table B.2: Events in 1-5 keV energy range, Si detectors.

Detector | Live time / d | Counts
T1 72 104 49
T1 73 108 45
T1Z5 110 59

After ~50% eff. correction, all “good” CDMS Ge detectors
observe ~4 c/ kg-day in ~0.5-1.1 keVee region. CoGeNT
observes ~5 ¢/ kg-day. The excesses seem to have compatible
endpoints. In Si, after ~“35% eff. correction, they observe ~12
c/kg-day in 0.2-1.5 keVee bin. Caution: Si is considerably
“hotter” than Ge (~3c/keV kg day expected from the usual
cosmogenic 32Si concentration, if nothing done about it)

Detector | Live time / d | Counts
T2 71 72 18
T2 72 56 26
T2 74 72 25
T2 76 68 41

7.3 keV (1.8 keVee)

- jonization
| Do, z
4 : [ :
100 H H I IZ I H H
GO v b : ~ -
N :
2 R i i i i i i
820 340 3 380 400 420 440 460 480
time /us

The problem is this (and rise time of phonon
channel at lower-E)

Neganov-Luke effect can help reach
lower-E and improve resolution,
but probably not with bckg rejection.

With present electronics, what CDMS

has to say (one way or another) about this
spectral region has to be taken

with a large grain of salt (CoGeNT can at
least very efficiently reject most surface
events in the same energy region, and we
aim at improving bckgs and

threshold already this year)
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Since we are at it...

detector module: *Rita/Steven®, after pulse shape cut

separate calorimeter as

light detector
W-SPT\

CRESST

Light Yield

300 g CawWo,

| T

T ' T ! T !

e-recoil spillage or
loYv—E nuclealr recoil signal?

;IW-S PT /

light reflector

N
<

7T

[ | LR .
CR

B L
ESST “starts dirty”

LI LAMLLRY RARY A AN ALY (LA A A AL WL

E—However good e/recoil separation down to very low=energy.

—
3
o

proljlems: surface conta 'na’rion, microcracks.

10

Lol ]
4 5 6 7 8

—
N B
w B

9
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arXiv:physics /0504151

10 11 12 13 14 15 16 17 18 19 20

Light to Phonon Rat
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Energy [keV]
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0-51 UCLA DMIO data
- e (two sets presented).
of Epe -
- . I L | I | I
0.5n 0 3 A

an

arX1v:0912.3689v 1 «—_ 0Ongoing run: after microcrack and surface event
countermeasures, low-E population persists...



counts / keV kg (W) day

2
|
|
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1.5 \
\
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1
05
9 GeV/c®
o, =7 E-41 cm?’
0 | 1 [ | L
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| * "Standard" halo parameters used here.

Since we are

CRESST CaWO4

* This plot for W recoils only.

* Ca and O recoil band seems

to be also in agreement.

Crosstalk between bands?

* No efficiency correction (100%7?).
* Background contamination?
(any residual microcracks, surface events?). -
* No channeling (any role at all in bolometers?

~J
S~

6 8 10 12 14
energy (keVrec)

at it...

A very nalve look at CRESST DMIO data.

Another coincidence?

CRESST will have
a lot to say soon
(one way or another)

Better band separation
than CDMS.

CRESST CaWO, target contains three
recoiling species. This may

be presently an encumbrance,

but will soon become a virtue

(with planned improved

separation of recoil bands)



(we are not the only people wondering)

Several detectors added

- Rate in all detectors
equal within statistics

- decrease summer winter
there but statisticallly
not yet significant

Neutrons ?
-Rate to high for
external neutrons

Light to Phonon Ratio

Recoil Energy [keV] - ,internal® neutron
source only if low
Low mass WIMPs ?? energetic

A combined analysis of all recoil-bands is in preparation

More statistics is needed

W. Seidel, CRESST talk at WONDER2010



Interpretation & possible relevance:

Exclusion for T’ T’ —tXtXat10 TeV LHC

(I am done trying to update this transparency) S Eme s $émileptonic ghannel
1077 ¢ arXi1v:1003.2595v" 1622 . New Journal of Physics 11 (2009) 105028% C i
:_ 1 XX>hght qq - .
10723 - N ]
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closerjor furthef . apayt... |Several phenomenologies generate ~few [(e.g., WIMPless” OM}) i
(even [just the qutanch|{19 GeV WIMPs, in some instances rDamnihard for others#; -
alone can do ThI.S). e coadjutant to unrelated problems (e.g., %00 3% 40 600
10°* 5 10 15 20'asymmetric DM” <-> matter/antimatterr X 1v: 1002 3366v2 my- (GeV)
ms (GeV) asymmetry)
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Must keep looking for non-exotic explanations!

It is possible to come up with *MANY* natural explanations, however none yet satisfactory.
A PPC-based 60kg MAJORANA demonstrator would see annual mod. not just in rate, also in <E>.

N_‘I‘ype R.J. Dinger, IEEE TNS 22 (1975) 135; H.L. Malm and
R.J. Dinger, IEEE TNS 23 (1976) 76.
surface *V,
1
channel = rrmme = 0\
.r\./W
p A\
+
n+-—~ : S b
pt+ But what are the sources?
N We want to investigate, but will be hard.
Fig. 4: The paths of the electrons and holes in a
detector with an n-type surface channel
[for further explanation see text].
1
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Must keep looking for non-exotic explanations!

It is possible to come up with *MANY* natural explanations, however none yet satisfactory.
A PPC-based 60kg MAJORANA demonstrator would see annual mod. not just in rate, also in <E>.

ionization energy in active region (keVee)

N_fype R.J. Dinger, IEEE TNS 22 (1975) 135; H.L. Malm and
R.J. Dinger, IEEE TNS 23 (1976) 76. e i}
surface +VO f j T - Ge PIN (Thorlabs FDGOS)> [
] - [ !
channel ki aes N RN .’
yrv‘\f‘g‘ e s | | e e S il S S (- E -
©o- i B
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“\ L """" g
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; < ® E
: ¥ z’ -‘é : *%e
{ &= § E . g
P \ 5 < [} : e
+ o i . PIXE?
n+—" b = . - But <0.1 a/day
o
p+ But what are the sources? % g expected from Sn
N We want to investigate, but will be h§rd *s alpha measurements,
Fig. 4: The paths of the electrons and holes ir® and no excess
detector with an n-type surface channel at 46.5 keV
[for further explanation see text]. (Pb-210)
4 °
] 102 keV Pb recoils from Po-210 on Ge —
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......... 0A |
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What next?



What next?

Wee update on CoGeNT:

* At twice the exposure everything looks same.
Seems like we will be able to strip all low-E
cosmogenic peaks very nicely (using higher-
energy peaks and known L/K EC ratios -Bahcall
et al.-)

* Additional studies of bckg rejection and fiducial
vol. planned for this summer.

* Upgrade (bckg, threshold) in the making. If we
do not already Kill the low-E excess next step is
4 x 900g array (see two modulations?)

* We are not going to sit on this one forever...
(pragmatic approach: best effort at bckg
abatement. Kill it or see it modulate, both
interesting results -little room for DAMA
interpretations if CoGeNT continues to
significantly improve its low-mass sensitivity-)

JOHN N.

BAHCALL

VOLUME 132,

TasLE IV. Comparison of theoretical and
experimental L/K capture ratio.

PHYSICAL REVIEW

1963

Usual

Exchange-

g(2s)\ 2 theoretical corrected Number of
(— ) ratio ratio Observed precision

Isotope g(1s”) [Eq. (13)] [Eq. (4)] ratio experiments
Ard? 1,006 0,0820 0.099 0.100 +0.003 4
Crst 1.014» 0.0882 0.101 0.1026 +4-0.0004 1
Mnsé 1,020 0,0898 0.102 0.098 +0.006 1
Febts 1.051 0.0936 0.106 0.106 =4-0.003 2
Cos? 1.017 0.0915 0.103 0.099 £0.011 1
Cod8 1.008 0.0907 0.102 0.107 =4=0.004 1
Znss 1.041» 0.0970 0.108 0.119 =0.007 1
Get 1,083 0.103 0.114 0.117540.002 2
Kr 1.021=» 0.102 0.111 0.108 =+0.005 1




What next?

What, me ask for
additional experiments?

* CoGeNT: more exposure, lower E,, , more calib.&analysis, upgrades...

* MALBEK @ Kimballton: different surface channel? Lots to learn from it.

* MAJORANA 60 kg Demonstrator: How about two modulations for the price of one?
* GERDA: PPCs considered (favored?) for phase two.

* CDEX @ CDUL: 10 kg of PPCs in ~2012 in worlds deepest UL.

* CDMS/Edelweiss with lower threshold?

* Si CCDs? (FNAL)

* Bolometers? (in particular CRESST)

* Indirect Searches? (SK, FERMI, etc. . )
ndirect Searches? ( ete.) At least this “signal”

seems to have the virtue of being
easily falsifiable...



What next?

. . D. Hooper et al., Phys. Rev. D79 (2009) 015010. 10-2 arXiv:0903.1700v2
Wl+hln SK T T 17 T TYTT T T T T T E I\\.\\I I I‘:I(:ll)hlié |(Sl) I I l I s
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* CoGeNT: more exposure, lower E, , more calib.&analysis, upgrades..

* MALBEK @ Kimballton: different surface channel? Lots to learn from it.

* MAJORANA 60 kg Demonstrator: How about two modulations for the price of one?
* GERDA: PPCs considered (favored?) for phase two.

* CDEX @ CDUL: 10 kg of PPCs in ~2012 in worlds deepest UL.
* CDMS/Edelweiss with lower threshold?

* Si cCDs? (FNAL)

* Bolometers? (in particular CRESST)

* Indirect Searches? (SK, FERMI, etc.)

My $ is on this pony: MAJORANA 60kg PPC-based /
(if we do not get rid of this exponential earlier)




Light WIMPs: The plot thickens?

* All direct-detection WIMP “signals” should
be first treated as an unknown

background (no, you cannot ignore

Occam because this is your experiment).

An experimentalists job is

to shoo these away, no matter how enticing.

One background
hides the next. If you
dont know that
“this too shall pass”,
you have not been in
this field for long
* No single WIMP detector can make enough (or worse).
a teflon-coated case for DM discovery. >
We are looking for a desperately A\
non-descript signal and we cannot possibly &
predict all future backgrounds. Directional detectors
may be the single exception to this rule.

Point enough fingers at
* Bias is a sure way to miss an the same parameter
interesting signal. We need to listen to space and next thing
our friends in phenomenology (and viceversa), you Know you are g

) believing in spirits B %
but only to a certain extent. (or pentaquarks). \

It always starts with a
* DM discovery will happen by accretion. I will single finger.

personally not trust evidence by direct detection
experiments only (the "Ouija board” effect). We will need
external contribution (indirect, cosmological, accelerator, solid theoretical motivation -

including other predictions-) J1. Collar, CUNY April 2010



What will it take to call it “dark matter”?

e FACT #1: DAMA may or may not be observing a WIMP effect.
CDMS may or may not have observed O(1) WIMP.
COGENT may or may not be pointing at the mass and coupling of culprit.

The LHC, indirect searches, other experiments, should help soon.

® FACT #2: In a few years (decades?) we will regard Dark Matter

as just another expression of environmental radiation
(and a background in its own right, affecting future searches for exotica).

e FACT #3: Along the way we will bump into many manifestations
of natural radioactivity that we have not yet realized are there...

... and many mundane artifacts:

preliminary analysis of first 300 h and bes! previous resutlt
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WIMP searches: a quixotic

® FACT #4: No degree of enthusiasm (impatience?) ﬁghf against backgrounds
on our side will hasten this process.
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