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SAGE

S(ilicon) A(nd) GE(rmanium) spectrometer
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Employing fully digital front-end electronics



A closer look




The Si detector

@ 90 segments
@ 50 mm diameter

@ 1 mm thick

Simulated normalised count rate distribution
using data from SACRED experiments
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Preamplifiers

C.A.E.N. A1422 charge Detector PCB
sensitive hybrid preamplifiers

e 400 mV/MeV

@ Low noise




Preamplifiers

C.A.E.N. A1422 charge Detector PCB
sensitive hybrid preamplifiers

e 400 mV/MeV

@ Low noise




Simulated transmission efficiency
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Peak-to-background of JUROGAM Phase | detectors
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First Results

180Hg _ Raw 7-ray spectrum

7 { 186 Hg y-spectrum ]
400+
i
& 300
=
Q ]
O
en
S 200-
"
428 11->10"
1001 TN Y UU
WWW

21->07& 47->2]

6;—>47

81—>6;

107> 87

100 200 300

400

Energy [keV]

M. Scheck et al., PRC 83, 037303 (2011)

500




First Results

186Hg _ Raw electron spectrum
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18Hg _ Gates on yrast transitions
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186Hg - EQ detection
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Optimisation

Status of detector during Hg run
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After optimisation
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After optimisation
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Optimisation

Example of a spectrum
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Example of a spectrum
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Geant4 Simulation

Geant4 simulation

Geant 4

Geant4 is a toolkit developed to simulate the passage of particles
through matter.
Reasons for Simulation

@ Deeper understanding of instrument

@ Simulation beforehand to optimise set-up

Daniel Cox, Joonas Konki
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Geant4 simulation

Geant4 Simulation

| Comparison of Simulated and Real Spectra |

1]

‘:':'250? 7

2 —|5000

o - .
200— ]

- —{4000
150— ]

- —{3000
1001~ —{2000
50— —{1000

= MMJIJL“UH’.MM“ mH‘{l-Ln AL PR

Annn]np
900 220 240 260 280 300 320

340 360 380 40%
Energy keV



Summary

© Summary



Summary

Summary

@ Simultaneous measurements of « rays and conversion electrons



Summary

Summary

@ Simultaneous measurements of « rays and conversion electrons
@ Coupled with RITU + GREAT



Summary

Summary

@ Simultaneous measurements of « rays and conversion electrons
@ Coupled with RITU + GREAT

o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]



Summary

Summary

@ Simultaneous measurements of « rays and conversion electrons
@ Coupled with RITU + GREAT
o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique



Summary

Summary

@ Simultaneous measurements of « rays and conversion electrons
@ Coupled with RITU + GREAT

o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique

@ Upgrade from analogue to digital electronics



Summary

Summary

@ Simultaneous measurements of « rays and conversion electrons
@ Coupled with RITU + GREAT

o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique
@ Upgrade from analogue to digital electronics
o Higher count rates (30 kHz/Ge detector)



Summary

Summary

@ Simultaneous measurements of « rays and conversion electrons
@ Coupled with RITU + GREAT

o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique
@ Upgrade from analogue to digital electronics

o Higher count rates (30 kHz/Ge detector)
e Linear throughout the energy range



Summary

Summary

Simultaneous measurements of « rays and conversion electrons
Coupled with RITU + GREAT
o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique

Upgrade from analogue to digital electronics
o Higher count rates (30 kHz/Ge detector)
e Linear throughout the energy range

JUROGAM I



Summary

Summary

Simultaneous measurements of « rays and conversion electrons
Coupled with RITU + GREAT
o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique

Upgrade from analogue to digital electronics

o Higher count rates (30 kHz/Ge detector)
e Linear throughout the energy range

JUROGAM I
o Increase of efficiency from 4.2% to 5.5% @ 1332 keV



Summary

Summary

Simultaneous measurements of « rays and conversion electrons
Coupled with RITU + GREAT
o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique

Upgrade from analogue to digital electronics

o Higher count rates (30 kHz/Ge detector)
e Linear throughout the energy range

JUROGAM I
o Increase of efficiency from 4.2% to 5.5% @ 1332 keV
First experimental campaign completed successfully



Summary

Summary

Simultaneous measurements of « rays and conversion electrons
Coupled with RITU + GREAT
o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique

Upgrade from analogue to digital electronics

o Higher count rates (30 kHz/Ge detector)
e Linear throughout the energy range

JUROGAM I
o Increase of efficiency from 4.2% to 5.5% @ 1332 keV
First experimental campaign completed successfully
o Mercury isotopes (M. Scheck et al., PRC 83, 037303 (2011))



Summary

Summary

Simultaneous measurements of « rays and conversion electrons
Coupled with RITU + GREAT
o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique

Upgrade from analogue to digital electronics

o Higher count rates (30 kHz/Ge detector)
e Linear throughout the energy range

JUROGAM I
o Increase of efficiency from 4.2% to 5.5% @ 1332 keV
First experimental campaign completed successfully

o Mercury isotopes (M. Scheck et al., PRC 83, 037303 (2011))
e Radon isotopes



Summary

Summary
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Coupled with RITU + GREAT
o Detection of recoils and their subsequent decays at the focal plane
[fission, «, e, 7]
e Recoil Decay Tagging technique

Upgrade from analogue to digital electronics

o Higher count rates (30 kHz/Ge detector)
e Linear throughout the energy range

JUROGAM I
o Increase of efficiency from 4.2% to 5.5% @ 1332 keV
First experimental campaign completed successfully

o Mercury isotopes (M. Scheck et al., PRC 83, 037303 (2011))
e Radon isotopes

Experimental campaign scheduled for later on in the year
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