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CDMS-II ZIP Detectors

e Z-sensitive lonization and
Phonon mediated

e 230g Geor 100 g Sicrystals
(I em thick, 7.5 cm diameter)

® Photolithographically patterned
to collect athermal
phonons and ionization
signals

® Xy-position imaging
® Surface (z) event rejection
from pulse shapes and timing

® 30 detectors stacked into
5 towers of 6 detectors

1 u tungsten

380p x 60p aluminum fins

SLAC. Dec. 17.2009
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~10 pm

“dead layer” ® Reduced charge yield
| is due to carrier back

,.,+Eh,,fff fff .. diffusion in surface

rapid phonon B even ts .
. down-conversion

carrier back diffusion -3V

® “Dead layer”
within ~10Opm of the
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lonization Yield

lonization Yield

Normalized Yield
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Opening the Box

Box opened November 5 , 2009 for 14 Ge ZIP detectors

15 T T T
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Recoil Energy (keV)

A refined calculation of the surface background taking into
account larger errors in the timing estimate a low energy
produced a post-unblinding leakage estimate of

0.8 &+ 0.1(stat.) £ 0.2(syst.)

Based on this revised estimate the probability of
observing 2 or more events is 23% (includes neutron

+ surface event background).



CRESST-Il Dark Matter Search
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counts / 0,12 keV 0.33 kg 442 days

counts / 0.05 keV 0.33 kg 442 days
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DAMA/LIBRA :

* Nal(TI) Scintillator at Gran Sasso :
total 0.29+0.87 ton-year data

* Observe annual modulation in
the 2-6 keV single-hit signal band,
total 11 cycles, > 8o

* No modulations at higher energy
& for multiple-hits

o B | DAMA/MNalI ~ 100 ki ——P’ [ | <—— DAMA/LIBRA =250 kg ——>
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2-4 keV

Residuals (cpd/kg/keV)

Time (day)

2-5 keV

Residuals (cpd/kg/keV)

Time (day)

2-6 keV

Residuals (cpd/kg/keV)

Time (day)

- e e B
_ o o o

Normalized Power
o

10

10.006  0.008
Frequency (d'l)

0 0002 0.004

¢ Annual Modulation in single hit at 2-6 keV
¢ No Modulation for multiple hits at 2-6 keV
¢ No Modulation for single hit above 6 keV
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Energy distribution of the modulation amplitudes

R(t)=S,+S, cos[a)(r —1, )]

hereT=2x/w=1 yr and t,= 152.5 day

DAMA/Nal (7 years) + DAMA/LIBRA (6 years)
total exposure: 425428 kgxday =1.17 tonxyr

E 0.05 3 AE = 0.5 keV bins
80 0.025 T4
== : ARESN L -
-E' 0 I T *"’Lﬂ';‘::r-?qk et T N
720,025 -
m L

‘0.05__|| N T T T Y T

0 2 4 6 8 10 12 14 16 18 20

Energy (keV)

A clear modulation is present in the (2-6) keV energy interval, while S,
values compatible with zero are present just above

CJPL#A



ﬂux_@ LNGS ( MACRO, LVD, BOREXINO)

The DAMA: modulation amplitude ;
102 cpd/kg/keV, in 2-6 keV energy m3J1(i o 6 g"lodulatlon amplltude 1.5%; phase:
range for single hit events: phase: uly 0 = 0 dayS (BOREXINO, CSN2 sept. 2010)
May 26 = 7 days but
(stable over 13 years)
the muon phase differs from year to year (error 7

no purely statistical); LVD/BOREXINO phase
value is a “mean” of the muon phase of each year

No Compatibility

1ase Borexino Phase

DAMA phase it 30

--g-g-
. _-_-_H..

'I‘ho DAMAphmlsS.hfuﬁomtho I.VU!OREXNO
phases of muons (7.3 o far from MACRO measured phase)
1) it we assume for a while that the real value of the DAMA phase is June 16th (that is 3o
fluctuation from the measured value), it is well far from all the measured phases of muons
by LVD, MACRO and BOREXINO, in all the years

2) Moreover, considering the seasonal weather condition in Gran Sasso, it is quite impossible
that the maximum temperature of the outer atmosphere (on which u flux modulation iIs
dependent) is observed in the middle of June

Inconsistency of the phase between DAMA signal and u modulation
CJIrL7=—




One Model Explains
DAMA /LIBRA, CoGENT,
CDMS., and XENON

——

FARE?

Many experiments seek dark matter by detecting relatively low energy nuclear recoils. Yet since
events from ordinary physics with energies in the 1-100 KeV range are commonplace, all claims of
signals or their absence hinge on exhaustive calibrations and background rejection. We document
many curious and consistent discrepancies between the backgrounds which neutrons can produce
versus the picture of neutrons and claims of neutron calibration found in dark matter literature.
Much of the actual physics of neutrons is either under-recognized or under-reported, opening up new
interpretations of current data. All signals seen so far, including those presented tentatively such as
CoGENT, or the bold claims and time dependence of DAMA /LIBRA, appear to be consistent with
neutron-induced backgrounds. At the same time it is the burden of proof of experimental groups
to support their claims no p0551ble background could matter, not ours. The existing hypotheses

oot oo ' face va,lue a,nd as published, make possible

1 1 . x 1

John P. Ralston
Department of Physics & Astronomy,

The University of Kansas, Lawrence, KS 66045

006 t  _—
R-<R> .04 | 'I/ h Ocl o DAMATLIBRA - 250 k o T
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R 0.02 ¢ -ll/uf \n&-u (](S)?S E
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FHEBENE

[h1] h1
Entries 51
4— Mean 9624
— RMS 2837
35—
— Underflow 0
3~ Overflow 0
— Integral 51
25
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: 1 1 1 I 1 1 1 l 1 1 1 I 1 1 1 1 l 1 1
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