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BeEST

Measuring nuclear recoils from electron capture in
superconductors to detect sterile neutrinos
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BeEST

Measuring nuclear recoils from electron capture in

superconductors to detect sterile neutrinos
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Problems:
1. Little control over depth
2.Damaged superconductors

Nuclear Recoil Kinetic Energy
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/1
Objective

-~ Proof of concept for low energy loading
- Using Li implanted targets from TRIUMF
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@ too heavy — rolls off the low side
@ too light - flies off the high side
@ justright — held by the rotation

Quadrupole
Mass Filter
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What settings
does Li need?

Quadrupole
Mass Filter
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Method 0

/ SIMULATIONS ® ELECTRONICS ® TESTING

‘;f}

b a = Ulvolls) / (83.218 * 1*2(MH2))
Abschute Resslusion (1561 Mol Rarsge (1) q = V(Peak voltage) / (166435 * 12 2(MHZ)
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= viwimgen)*(G/2) / (166435 y




< CASST 2026

10 \
| |

Both transmit 3MHzZ

BN Lionly
g 4 |HEE Al only .
Neither (within overlap) 1
Li 50% contour |
6 4 | =3 Al 50% contour [

DC Offset (V)

0 5 10 15 2|0 25 30 35 40 45
RF Amplitude (V)



< CASST 2026

Simulations

DC Offset (V)

Both transmit 3MHz
BN Lionly
g 4{|HEE Al only
Neither (within overlap)
Li 50% contour
6 4 |=d Al 50% contour
4 -
2 -
P a
0 -I_(—_ ] ] ] I I | ] I
0 5 10 15 20 25 30 35 40 45

RF Amplitude (V)



< CASST 2026

Simulations

DC Offset (V)

10
Both transmit 3MHZ
B Lionly

g4 |HEE Alonly
Neither (within overlap)
Li 50% contour

6 4 | Al 50% contour

4

2 -

0 ”I_!_ ) T T 1] T T T

0 5 10 15 20 25 30 35 40 45

RF Amplitude (V)



< CASST 2026

Simulations

DC Offset (V)

Both transmit 3MHZ
B Lionly
g4 |HEE Alonly
Neither (within overlap)
Li 50% contour
6 4 | Al 50% contour
4 -
2 -
0 ”I_!_ ) T T 1] T T T
0 5 10 15 20 25 30 35 40 45

RF Amplitude (V)



& CASST 2026

A '\
X

‘ h T ':,. . (8 ¢
e c ro n I c s .; .' ‘:::t. ‘." .~ . ‘
\n ) \.; 5
’t | |




& CASST 2026

ey
Wy ™

\
¥

N -
N

] T

“ I old transformer ¥

: , ‘ V\._‘
§ 0.75MHz S

2
"
i /




& CASST 2026

‘ \ ¥
s £ "N -
" e K LA p— —
‘." 3 £ " »° L] - v.;:" v'l‘,
X LETD : v, :
3 4 v..t‘ okl :
.~ A ~ X -+
y.‘..\'; (._. ‘ A3
\ L . ." L3t 5 - B . ‘
s N i

new (type 43) transformerl o

U I ade ) R *f — 0
.'u_- < \' \ — \Q 4 0
: _ e
! L_j
A N : % .T‘.“

QL U/ u.: u Y
/lfﬂ

“ lold transformer B

\/
e

L 0.75MHz




# CASST 2026

Electronics
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Testing
-

New Source
- Mixed Alkali Thermal Source

\
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Tuning the Bender

- /0% of source ions reach QMF

Tuning the QMIF

- |dentifying distinct ion masses
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QMF Results
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QMF Results
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QMF Results (J
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Conclusion

Summary Next Steps

v Transmission simulations - Further tuning

v/ RF electronics -~ Recondition
(some) Mass resolving power laser ablation
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