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The precedent(s)

high threshold, large crystal (dominated by multiple scattering)



The precedent(s)

See also T. Saab’s talk
in this session (cryogenic Ge)



The precedent(s)

Physics-based model (Birks + kinematic cutoff) works here (the exception)

Went in hoping for a surprise…
(massive rise in low-E QF for a’s)



The precedent(s)

anything goes for the QF at sub-keV energies?



Today’s subject: 1) photoneutron sources 

Improved detector:
• x5 lower threshold
• excellent E resolution
• 1 cm3→ dominated by single recoils
• n-type (no dead + transition layers)
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Today’s subject: 2) recoils from nth capture

notice two orders of magnitude difference 
in statistics of calibration peaks, 
tails in Ge(Li) peaks… 
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Today’s subject: 3) recoils from Fe filter
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Today’s subject: 3) recoils from Fe filter

Due attention 
paid to
energy 
calibration
(a PIXE)

This is 
critical,
and not 
always 
done…



Et voila



(going back full-circle to “that ain’t Lindhard”)

Also tested against earlier result with higher (x 5) threshold

Internal consistency x-checks 



Paging Mr. Migdal?

From B. Ioffe ”Atom Projects: Events and People”

~2000: DAMA invokes Migdal, ”Migdal” becomes a dirty word.

(it would not come as a big surprise…)



Paging Mr. Migdal?

(perturbation theory for pedestrians)

From B. Ioffe ”Atom Projects: Events and People”

~2000: DAMA invokes Migdal, ”Migdal” becomes a dirty word.



Epilogue: why bother?



Epilogue: why bother?

De rigueur
selfie

NCC-1701



Epilogue: why bother?
NCC-1701



Epilogue: why bother?
post-toy confiscation



Toto, we’re not in Kansas anymore:
for CEnNS studies, the QF is the crux

CsI[Na] LAr (COHERENT collab.)

5% uncertainty in 5-25 keV ROI
Physics-based model (Birks + kinematic threshold)

2% uncertainty in >20 KeV ROI claimed (?)
Linear fit (because “it isn’t completely unreasonable”)

We are not looking for WIMPs: 
we have predictable signals, from 
particles known to exist. 

Time to start taking this subject 
seriously… it can make the 
difference between discoveries 
and embarrassment. 

HPGe



Recent developments

See also T. Saab’s talk in this session

80K HPGe and 25 mK Ge bolometers… 
possibly pears and apples when it comes to low-E QF.

→ much rich physics to investigate!

→ underestimated uncertainty in energy scale?
→ negative non-linearity (60% @ threshold) unaccounted for?
TBD

3.5 s for millicharged n’s
or use of a biased QF?



Talking about excesses…

(available in arXiv next week) We will do better than this!

S/bckg >20
expected following 

redeployment in  
tendon gallery



There is no peace for the living
(upcoming work at OSURR thermal beam)

(should be possible w/ Si as well) Will provide dramatic test of 
Lindhard in HPGe at 0.4 keVnr

In addition to this:

→ attempt to reduce error bar in 0.25 keVnr datapoint
→ improved analysis of Y/Be data with MCMC


