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CRESST: background suppression
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CRESST: target

» Searched signal: single nuclear recoll caused
.« DY €lastic scattering of e.g. WIMPs.

cawop ° Target: CaWO, (2009 - 3009)
-> sensitive to low- and high-
mass dark matter particles

e 2 signal channels:
* Phonon signal
 Light signal
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CRESST: phonon signal

« CaWQ, crystals @~10mK as calorimetric
.o absorber: 1keV recoil ~ O(1pK)
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* Transition edge sensors (TES), SQUID readout
- Get total deposited energy
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CRESST: light signal

g am . | * CaWO, scintillates

 Silicon-on-sapphire as
light absorber, equipped
with 2nd TES.

 Light yield is particle
specific

- J > particle ID
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CRESST: event categories
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CRESST-Il phase 2 (2013-2015)

18 modules mounted (~5kg),
17 are fully operational
End of run: August 2015

6 modules with active veto
(3 designs)

CaWOQ, sticks  beaker carrier
11 conventional modules (improved)

— Radiopure clamps
— Radon prevention
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CRESST-Il phase 2 (2013-2015)

18 modules mounted (~5kg),
17 are fully operational
End of run: August 2015

6 modules with active veto
(3 designs)

2014 result:

Module ,TUM40°

29 kg.d exposure

[Eur. Phys. J. 74(2014)3184]

— Radiopure clamps
— Radon prevention
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CRESST-Il phase 2 (2013-2015)

18 modules mounted (~5kg),
17 are fully operational
End of run: August 2015

6 modules with active veto
(3 designs)

CaWO, sticks
11 Comuaiat
This talk:
Module ,Lise’

B 52 kg.d exposure

[arXiv:1509.01515]
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Comparison

TUMA40 vs Lise

Stick: TUMA40 (2014)
— light detector
(with TES)
block-shaped
| ‘ (with holding clamps)

target crystal
i J reflective and
— scintillating housing
 Veto for recolil backgrounds

« Background level:
~3 counts / keV kg.day

« 600eV threshold
e« 100eV resolution
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Conventional: Lise (preliminary)
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« No veto for recoil backgrounds

« Background level:
~7 counts / keV kg.day

e 300eV threshold
 60eV resolution
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Comparison

experiment

TUMA40 vs Lise

Stick: TUMA40 (2014)

— light detector
(with TES)
block-shaped

target crystal
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i (with holding clamps)

J reflective and
— scintillating housing

 Veto for recoil backgrounds
« Background level:
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Comparison

TUMA40 vs Lise
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Summary |

 TUMA40 (2014) [Eur. Phys. J. 74(2014)3184]:
- Improved background suppression
- Improved radiopurity by in-house crystal growth

e Lise (2015) [arXiv:1509.01515]:
- Detector of CRESST-II phase 2 with lowest
trigger threshold (~300eV)

=» EXxplored new parameter space for m,,<1 GeV/c?

22 September 2015
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Outlook: CRESST-II

« Avallable crystal quality
« Smaller crystals

CaWOs sticks 2509 — 24g
- = N (with holding clamps) _
< reflective and ->Trigger threshold
scintillating housing ~100eV

Iﬂ— light detector (with TES)

<<—1— block-shaped target crystal

;_T/ (with TES)
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| Current status of the CRESST

o Insfitite of High Enerau:Phusics .

Outlook

experiment

. CRESST-II

« Avallable crystal quality

« Smaller crystals
2509 — 24g

—>Trigger threshold
~100eV

- Successfully tested

->Production ~15
modules underway
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o Insfitite of High Enerau:Phusics .

Outlook: CRESST-II

« Avallable crystal quality

« Smaller crystals
2509 — 24g

—>Trigger threshold
~100eV

- Successfully tested

->Production ~15
modules underway

- Start CRESST-III end of
this year

22 September 2015
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Outlook: CRESST-IlIl phase 1
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Current status of the CRESST
experiment

1071 phase 2:
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Summary Il

10°| CRESST has an outstanding \e::: 10
' potential to explore the

10 low mass regime Aaano
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Backup slides
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Surface a-events
210pg — 206Pp (103keV) + a. (5.3MeV)

Scintillating foil
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Surface a-events
210po — 206Pp (103keV) + a (5.3MeV)

CRESST-Il phase 1
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Clamps do not scintillate!

22 September 2015 32



l\d/‘ H E PH Y Current status of the CRESST
e experiment

Institdte of High Energy.Phusics

TUMA40: Pb recoil suppression
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TUMA40: Pb recoll suppression

1.2 prvsmmm e ‘ Pb recoils\
LG Previous run 29kg.d - 8.1 events 6.9 events
1 o GSCReBe Sl Currentrun  29kg.d O events 0 events
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0.8 LHEmSEEE Ty 1F J
o
O
"= 0.6 § .
=041 .
0.2 §\
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energy [keV]
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TUMA4O0: radiopurity

« CaWQ, crystal production at TU MuniCh cyst eng. comm o15orsazon

* Unprecedented radiopurity (factor 2-10 improvement) car seosss
179Ta L1(EC)  %27Ac 210ppy
|

30/
- or /> Resolution ~100eV A
560 | - Agreement with tabulated
T 50 | values within <5eV
240l - - Energy precisely known
£ 30 biln
= r i .
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recoil energy [keV]
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Lise: efficiencies

[arXiv:1509.01515]
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[arXiv:1509.01515]
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TUM4O trlgger eff|C|ency
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* Resolution agrees with y lines: 107(3)eV
» Extremely low threshold: 603(2)eV
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Counts in Acceptance Region (1/pb)

Current status of the CRESST
experiment

Lise: signal fraction

[arXiv:1509.01515]
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