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elastic diffusion on nuclei
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=>Exponential distribution 
=>Low rate  1-1.10-4 evt/kg/d
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Reminder	of	situation

J	Masbou EDU2017



SuperCDMS SNOLAB		in	one	slide	
Detectors	units	:	“towers”

Large	duty	cycle	:	month

Tower

Detector
1	kg	Germanium



DEAP

Solar	Neutrinos

Atmospheric	Neutrinos

“iZIP”	detectors	
Higher	threshold
Discrimination	

Expected	sensitivity	of	SuperCDMS @	SNOLAB

“HV”	detectors	
Low	threshold
No	discrimination	

arXiv:1610.00006



Luke-Neganov effect	in	CDMSLite -2: use	phonons	 to	read	charge

l Bias a standard SuperCDMS 600 g iZIP
detector at 69 V (rather than 4 V)

l Phonon amplification proportional to 
charge, bias voltage

Single detector : exposure 70 kg.d
Threshold :  75 eVee = 350 eVNR on Ge 
Loss of background discrimination
BG diluted with respect to signal



Scope	of	CUTE

• Goal : provide handy low activity test facility for “tower” type detector unit

• Motivations 
• SuperCDMS detector performance and background studies

Detector integrity after transportation
Background discrimination
Noise performance (impact of background)
Confirm screening program and handling procedures 
Study cosmogenic backgrounds (3H, 32Si) 

• Opportunity for early science ! (BG O (few evt/keV/kg/d below 10 keV)

• Available for testing of other cryogenic detectors for rare event searches  (e.g. 
EURECA detectors for integration with SuperCDMS)

• Proponents of CUTE = Queen’s  (Kingston/Canada) team
– GG, Wolfgang Rau, Philippe Camus
– Mostly based on CERC funding
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Cute	set-up

Few	days/week	duty	cycle



Cute	shields	and	vibration	 isolations	

Double	system	for	vibration	decoupling	
of	cryostat	from	Pulse	tube	and	from	

environment	

“Dry”	dilution	refrigeratot (Pulse	tube)
Pb/water/PE	shields

15	cm	lead	plate	
internal	

10	cm	lead
external	

1	to	1.5	m	water

HDPE	20	cm



Background	budget	in	first	keV’s

dru =	evts/keV.kg.d

NB	:		benchmarks	
- residual	rate	in	CDMS	lite	2	spectrum	at	threshold	 				 =	7				dru
- rate	due	to	Tritium	from	cosmogenics in	SuperCDMS =	0.1	dru



Schedules
SuperCDMS

CUTE
oct 2017	:	delivery	of	refrigerator	at	Queen’s
dec17-jan18		:	delivery	and	installation	of	all	systems	at	SNOLAB
march-june 2018	:	commissioning

2020



NEXUS

• NEXUS @ Fermilab : similar set up as CUTE
• “Tower” compatible
• Operated by E Figueroa et al. at Northwestern 

(Chicago)
• Same base cryostat
• Backgrounds ~100 dru (evnt/keV/kg/day) 
• Designed for preliminary tests



Some	illustrations	of	cryogenic	detectors	performances

• CRESST : results shown @ TAUP, on behalf of F Petricca
• LUMINEU: recent results on behalf of A Giuliani



CRESST



Spectrum	of	detector	A

Zoom	low	energy



0.35	GeV lower	bound
on	WIMP	Mass
but	high	backg level



Scintillating	bolometers	:	LUMINEU
For	double	beta	decay	search

Light	detector Absorber	crystal	

210	g	detector





Outlook	

• CUTE operational in 2018
• Will allow validation and first measurements of performance of 

SuperCDMS detectors
• Open to other new innovative cryogenic detectors requiring low 

activity environment
• Complementary set-ups :  NEXUS/CUTE/SuperCDMS @ SNOLAB 

provide comprehensive progression for validation and operation of 
cryogenic (15 mK) detectors 


