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Introduction

Everywhere we look, we see
~95X more gravity than expected.
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-clusters of galaxies
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Introduction

Everywhere we look, we see
~95X more gravity than expected.

-galaxies
-clusters of galaxies
-the Universe as a whole

Explainable only by
hypothesizing a new, nearly
non-interacting type of matter.
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[4 Phonon Channels]
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1. CDMS I

Electron recoil band
133Ba gamma calibration

Nuclear recolil band
252Cf neutron calibration

Charge Yield
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1. CDMS I
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1. CDMS I
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1. CDMS I

Yield vs Timing Space:
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. CDMS Il at low energies

Motivation: DAMA, CoGeNT, CRESST
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2. CDMS Il at low energies

Low Background CDMS Il Data

bulk electron
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2. CDMS Il at low energies

Low Background CDMS Il Data
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2. CDMS Il at low energies

Exémple 2 keV Pulse

ADC bins
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2. CDMS Il at low energies

CDMS timing rejection ... where a 7 GeV WIMP
fails below ~10 keV... would appear.
Predicted WIMP Recoil Spectrum
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2. CDMS Il at low energies

A Nuclear Recaoll
Yield band is
defined, using the
-0.50 to +1.250
range to maximize
reach.
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2. CDMS Il at low energies

The ‘candidate’
events were
selected from
WIMP-search
data, ignoring
pulse shape.
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2. CDMS Il at low energies

Blue Region: Hooper et al., PRD 82 123509 (2010)
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2. CDMS Il at low energies
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2. CDMS Il at low energies

Question:
Are we sure of
the energy scale?
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2. CDMS Il at low energies

Two types of phonons
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2. CDMS Il at low energies

T1Z5 Electron Recoil Spectrum

S0

10.39%0.022 keVee

30- (| 1.333+0.025 keVee i
|

10

STEP 1:
Calibrate Using ER

0 2 4 6 8 10 12

STEP 2:

Scale from ER to NR
Recoil Luke
Recoill Luke |«

2 5 10 15 20
Recoil Energy [keV]



2. CDMS Il at low energies

T1Z5 Electron Recoil Spectrum
=0 | | | ' ' ' 10-39
10.39%x0.022 keVee

30 1.333x0.025 keVee

DAMA/LIBRA

WIMP-nucleon osi[cm?]
Q
S

104 i | |
0'12 5 10 15 20 4 6 8 10 12

Recoil Energy [keV] WIMP Mass [GeV/c?]




3. Annual Modulation



3. Annual Modulation

Baryons

orbit ‘together’

roughly circular orbits
small velocity dispersion

Halo DM

orbit ‘individually’

no circular preference
large velocity dispersion




3. Annual Modulation

Baryons

orbit ‘together’
roughly circular orbits DM
small velocity dispersion

Stars

Halo DM

orbit ‘individually’
no circular preference 0 km/s 220 km/s
large velocity dispersion Vo (at out galactic radius)
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Must understand
efficiency vs time
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Must understand
efficiency vs time

|: constrain energy
range, to safely assume
constant trigger-efficiency
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3. Annual Modulation

M ust UnderStand grey: charge fiducial volume
eﬂ:ICIenCy VS t|me black: charge yield selection
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|: constrain energy
range, to safely assume
constant trigger-efficiency

T
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2: place limits on cut
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energy range
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3. Annual Modulation
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3. Annual Modulation

Detector

Binning the exposure in time...
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3. Annual Modulation

Candidate Event
Rate vs. Time

(each detector)
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3. Annual Modulation

Candidate Event  Residual Rate, WIMP Cand. 5 to 11.9 [keVnr]
Rate vs. Time ’ ' ’ '
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3. Annual Modulation

Candidate Event  Residual Rate, WIMP Cand. 5 to 11.9 [keVnr]
Rate vs. Time ! ! ! !

o5 | o S
o4 | ] —
T e e O I 1 S
02t | . S

(detectors DC- N Y T 177
subtracted, then "'+:|:'+" +++++++;|_

combined)

Rate [kg day keVnr]

0 200 400 600
Days Since Jan. 1st



3. Annual Modulation

combined likelihood of data, for
all time bins (3), and all dets (a)

= ]]e" (uga)"*
8,d

where u34 is the model prediction for detd, bin3

pad = {l'a + M cos |w (tg — @)|} maepafsa AtgAE
DC Mod. Mod. exposure
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/2 (~Apr.1)

<0.06 [keVnr kg day]-
(99% CL)

different from CoGeNT -
(>98% CL) 3n/2 (MOct.1)
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