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Ga-anomaly and possible solutions

Rates lower than

expected: hint of 

sterile neutrinos? Bias

on the apparatus?

71Ga capable to detect unexplored regions of 

neutrinos from pp-chain

BUT

A promising novel approach
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A promising novel approach

This approach relies on two fundamental aspects:

• The similarity between the structure of the operator responsible for gamma decay 
and that of the transition mediated by the weak interaction

• The wavefunction associated with the initial state can be considered the same, 
except for an isospin-rotation, while the final state is the same
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Same intrinsic nuclear 
configuration with 
isospin projection 

changed by one unit

8.913 MeV
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A promising novel approach

IAS POPULATION C.S.8.913 MeV

Same intrinsic nuclear 
configuration with 
isospin projection 

changed by one unit
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A promising novel approach

IAS POPULATION C.S.

γ BRANCHING RATIO
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A promising novel approach

IAS POPULATION C.S.

γ BRANCHING RATIO

TOTAL WIDTH OF IAS

PARTIAL WIDTH FOR D.U.C.

8.913 MeV

Same intrinsic nuclear 
configuration with 
isospin projection 

changed by one unit
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IAS population

71Ga(p,n) 71GeIAS

72Ge(p,d) 71GeIAS

4

71Ga(3He,t) 71GeIAS



Federico Simioni, federico.simioni@studenti.unipd.it September 8th, 202626th AGATA Week and ACC meeting

IAS population

71Ga(p,n) 71GeIAS

72Ge(p,d) 71GeIAS

4

71Ga(3He,t) 71GeIAS



Federico Simioni, federico.simioni@studenti.unipd.it September 8th, 202626th AGATA Week and ACC meeting

IAS population
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Preparatory Experiment

72Ge(p,d)71GeIAS   with proton beam at 28 MeV

17-23 February 2025

5
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Preparatory Experiment

72Ge(p,d)71GeIAS   with proton beam at 28 MeV

17-23 February 2025Target

Projectile

Projectile-like

Target-like
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Preparatory Experiment

72Ge(p,d)71GeIAS   with proton beam at 28 MeV

17-23 February 2025

P-SIDE N-SIDE

5

(θ≈30°-50°) (θ≈133°-151°)
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72Ge(p,d)71GeIAS   with proton beam at 28 MeV

17-23 February 2025
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Germanium target

To clean spectra, several corrective measures have been taken:
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Germanium target

To clean spectra, several corrective measures have been taken:

• Exclusion of the noisiest strips, keeping those with the clearest
spectra located at angles such that deuterons populating the 
ground state of 11C are at least 200 keV far from those populating 
the IAS in 71Ge
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Germanium target

To clean spectra, several corrective measures have been taken:

• Exclusion of the noisiest strips, keeping those with the clearest
spectra located at angles such that deuterons populating the 
ground state of 11C are at least 200 keV far from those 
populating the IAS in 71Ge

• Run-by-run recalibration

71Gegs

15Ogs

11Cgs

71GeIAS
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Germanium target

0.0033 ± 0.0008 mb

EXPERIMENT*

0.06 mb

THEORY*

IAS PEAK AT 8.913 MeV

7

*For the angular
range covered by 

selected strips

71Gegs

71Ge180 keV

71Ge500keV

15Ogs

11Cgs
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Germanium target

IAS PEAK AT 8.913 MeV
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71Gegs

71Ge180 keV

71Ge500keV

15Ogs

11Cgs

PRELIMINARY
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Thank you for your attention
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New Calculations
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Particle Identification

d

11

Maximum 
current of the 

generated 
signal
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Energy calibration

Deuteron’s energy in 
exit channel with 

respect to the 
scattering angle (θ) 

Example of deuteron
energy spectrum

obtained for the strip at
θ≈39°
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Different target nuclei 
correspond to different

slopes for kinematic
lines of outgoing

deuterons

12C(p,d)11C   with proton beam at 28 MeV

Target

Projectile

Projectile-like

Target-like
72Ge(p,d)71GeIAS 

12C(p,d)11Cground-state 

12C(p,d)11Cexc-state
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Germanium target

12C(p,d)11Cgs

• FWHM > 120 keV
• We see a hump at negative 

energies, and one peak is missing
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72Ge(p,d)71Gegs

16O(p,d)15Ogs
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Experimental setup
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IAS population via (p,n)
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Perspectives

• Extend the cross-section determination to the full angular range;

• Exploit the silicon monitors for the cross-section estimation;

 

If preliminary c.s. value is 
confirmed, then 

experimental strategy for 
final measurement must 

be reconsidered

Different reaction 
mechanism

Increase the 
incident beam 
current on the 

target

• Determination of the branching ratios of the IAS decay by neutron emission, using 
deuterons–γ coincidence measurements

γ line at about 1.04 MeV, associated with neutron emission

It will allow us to normalize any observed IAS γ–decay yield to the total 
number of events populating the IAS
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n-emission BR
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