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MOTIVATION

« Antineutrino detectors

» Inverse B-decay reaction:
,+p—oet+n

» B-delayed neutron emission:
SHe » Li+n+e +7,

« Few-body interactions
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SETUP

« 4 DSSDs
» Heavy charged particles
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SETUP

« 4 DSSDs
» Heavy charged particles

+ 4 plastic scintillators with SiPMs
» Betas (neutron TOF start)
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SETUP

« 4 DSSDs
» Heavy charged particles |
« 4 plastic scintillators with SiPMs J
» Betas (neutron TOF start) j '; -
« 4 IDS HPGe Clover detectors i@f.k )
» Gammas LA 7
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SETUP

« 4 DSSDs
» Heavy charged particles
+ 4 plastic scintillators with SiPMs
» Betas (neutron TOF start)
4 IDS HPGe Clover detectors
» Gammas
« 20 INDIE scintillator bars
» Neutron TOF stop
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SETUP

« 4 DSSDs
» Heavy charged particles

+ 4 plastic scintillators with SiPMs nY 4
> Betas (neutron TOF start) m ',i . /‘

« 41DS HPGe Clover detectors . ;%_:f_
» Gammas ‘-\

« 20 INDIE scintillator bars
» Neutron TOF stop
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Do

NEUTRON TOF SPECTRA
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RESULTS

THREE-BODY BREAKUP PARTICLE IDENTIFICATION
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« Particle ID through momentum conservation

« Significant background from o + o + x
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THREE-BODY BREAKUP

« Decay

mechanism?
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RESPONSE

NEUTRON SCATTERING
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NEUTRON RESPONSE

« Simulate scattering using
GEANT4
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NEUTRON RESPONSE 4

« Simulate scattering using

GEANT4

+ Optimize simulation
parameters using 4°K
measurement: ADC
thresholds, timing
resolution...
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RESPONSE

THREE-BODY BREAKUP RESPONSE
Response for E}e=250 keV and E(Li=8875 keV
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RESPONSE

FOLDING

Response matrix

/

VA==

Fitting function Model

Background
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THREE-BODY R-MATRIX

+ R-matrix theory assumes two-particle final states

w(E) = szﬁPC(E)| Z g/lGTchA)LpF (1)
Ap
(AN = (Bx = E)y— D, [S(E) = By + iP(E)] Ve e 2)
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THREE-BODY R-MATRIX

+ R-matrix theory assumes two-particle final states

w(E) = szﬁPC(E)| Z g/lGTchA)LpF (1)
Ap
(AN = (Bx = E)y— D, [S(E) = By + iP(E)] Ve e 2)

« Model >He as a continous spectrum of long lived states

Yyue = chP(E’) Z - Z J dE’
c c
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R-MATRIX FIT: THREE-BODY
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R-MATRIX FIT. NEUTRONS

Neutron Energy [MeV]

8 4 2 1 0.5 0.25
10000 pm——y T ————————— : : : .
[ Singles
I ny /(478
8000 |- Y/ (478) |
= n(all)
== n+y

6000 a+n+t

4000

Counts / 0.5 ns

2000

25 50 75 100 125 150 175

Time of Flight [ns]

/v AARHUS 157 NORDIC MEETING ONNUCLEAR PHYSICS | JEPPE SCHULTZ NIELSEN
UNIVERSITY 6 MAY 2026 *HE BETA-DECAY 14/16



BETA STRENGTH

This work Barker (1988)
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CONCLUSION

« Experiment sensitive to every branch in 8He
« Simulate detector response

« R-matrix fit
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