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the main point

• Significant progress has been done developing new 
technologies for detecting low energy nuclear and 
electron recoils for direct DM search.


• These technologies combined with high intensity proton 
beams provide new opportunities for dark search 
searches.


• Could a beam dump facility at PIP-II host a few small 
experiments with  low threshold technologies?
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a few new technologies
superCDMS calibration at 100 eV nuclear 
recoils with gram scale detector
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each detector is 1.3 kg

performance on the cryogenic phonon 
sensitive detectors continues to improve…

20 eV threshold NRsub-eV threshold with quantum sensors…



a few new technologies
silicon CCDs : 3.7 eV threshold electron recoil
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100 gram scale now 
(SENSEI/DAMIC) 

1 kg  
DAMIC-M

10 kg 
28 GPix camera

counts single electrons



a few new technologies
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Argon version being 
developed now with to 
demonstrate 100 eV nuclear 
recoil threshold.

darkside 50 calibras nuclear 
recoils at 0.4 keV

https://arxiv.org/abs/2207.11966



the development of new sensor technologies 
for low threshold experiments is fast, driven by 
dark matter, CEvNS, QIS. 

It also helps that huge progress can  be done 
by relatively small amounts of money.
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Why are these good for dark sector searches?
arXiv:1906.10745 Dutta et al.
Dark matter at SNS

mx=5 MeV

Bashkar explained to us yesterday why this 
threshold is important in the elastic 
channels
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Why are these good for dark sector searches?

N ∝
Mdet

Er
Going from a 10 keV threshold to a 10eV threshold es equivalent to 
increasing the mass of the detector by 1,000.  This point was also 
mentioned yesterday by Zhen for electron recoils produced by mCP.
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How does this work for mCPs at PIP-2?
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Ask Santiago Perez (Universidad de Buenos Aires, Argentina).
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how does this work for mCP
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how does this work for mCP
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SENSEI
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9 g-day @ MINOS

1 kg-year @ MINOS

1 kg-year 10 mts away from PIP-2 (2mA)
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Backgrounds are important:


• need shield to reach levels comparable with 
SENSEI@MINOS (shallow underground is better).


• as Brenda will discuss  (and also Zhen yesterday) in some 
cases tracking detectors can use position resolution to 
control background


• Beam background need better understanding
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PIP-II
target

7m ~ 21 mwe

DET

45o
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PIP-II
target

7m ~ 21 mwe

45o

DET
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• Low threshold detectors at PIP-2 beam dump could explore new region of the 
dark sector parameter space.


• The accumulator ring always helps (timing), but seems like we could start before 
that is ready.


• to consider for this workshop:


• a shielded experimental hall about ~10m away from a beam dump at the end 
of 0.8 GeV PIP-2, using the 2 mA. Off-axis.


• If it goes to 2 GeV… maybe things get better, less angular spread.


• a community of small experiments (thanks to low thresholds) that can be 
supported by next iteration of DMNI efforts, LDRDs or smaller private 
grants…


• lots of work needed to fully understand this…
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