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Aims

● Aim: Finding the nuclear level density (NLD) and gamma strength function 
(GSF) of ⁷⁶Ga

2

GSF

NLD

OMP

Hauser-
Feschbach 𝜎(n,γ) NA<𝜎v>



Aims

Neutron capture rates 
important for 
nucleosynthesis
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Aims

Neutron capture rates 
important for 
nucleosynthesis

i and r process involve 
neutron-rich nuclei

We rely on theoretical 
models

Experiments -> constrain 
uncertainty
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Motivation 1

The case of Ga-75

Different abundance 
patterns for s and r process
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process abundance 
patterns

7



Motivation 1

The case of Ga-75

Different abundance 
patterns for s and r process

Abundance in stars: 
combination of r and s 
process abundance 
patterns

Sometimes not enough
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Motivation 1

Observation of As in 
carbon-poor, metal-poor 
star HD94028

Not able to explain its 
relative abundance by r 
and s processes alone

i  process flow

⁷⁵As
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Observation of As in 
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Motivation 1

Observation of As in 
carbon-poor, metal-poor 
star HD94028

Not able to explain its 
relative abundance by r 
and s processes alone

i process might explain this

but only if ⁷⁵Ga(n,γ) rate is 
low

Uncertainties too large 
conclude
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Motivation 1

Measuring indirectly the 
neutron-capture rate
-> constrain the uncertainty

PRELIMINAR
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Motivation 1

Measuring indirectly the 
neutron-capture rate
-> constrain the uncertainty

Either clearer picture of the 
i process, or uncovering 
the need of a new, yet 
unknown theory

PRELIMINAR
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Motivation 2

Providing useful 
experimental data, useful 
for the i process and for the 
r process. 
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Experiment

Steps:

A beam of ⁷⁵Ga is impinged 
onto a CD2 target

⁷⁵Ga
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Experiment

Steps:

A beam of ⁷⁵Ga is impinged 
onto a CD2 target

Detect p-γ coincidences with 
MINIBALL, Oslo’s LaBr3 and 
T-REX
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Experiment

Steps:

A beam of ⁷⁵Ga is impinged 
onto a CD2 target

Detect p-γ coincidences with 
MINIBALL, Oslo’s LaBr3 and 
T-REX

Calculate excitation energy 
of ⁷⁶Ga via kinematics

Make “raw” matrix

⁷⁵Ga
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Experiment

Oslo method (in inverse 
kinematics)

Unfolding

First generation
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Experiment

Oslo method (in inverse 
kinematics)

Unfolding

First generation

Fermi’s golden rule:

GSF:

21

Preliminar

Data for ¹²⁷Sb at OCL



Experiment

From the NLD and the GSF 
it is possible to retrieve the 
(n,γ) cross section using 
the HF formalism

22

Preliminar

Data for ¹²⁷Sb at OCL

Preliminar



From the NLD and the GSF 
it is possible to retrieve the 
(n,γ) cross section using 
the HF formalism

MACS and capture rate for 
A-1 nucleus

(Calculations with reaction 
code TALYS)
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Experiment

This has been done many 
times before, also in 
inverse kinematics

24



Setup

Closely modelled to 
experiment IS559 on ⁶⁷Ni

1.5M good coincidences

25



Setup
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Setup

Closely modelled to 
experiment IS559 on ⁶⁷Ni

2.5e6 beam of 2005 might 
not be replicated

Can the experiment be 
carried out?

1.5M good coincidences
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Normalization

The lower the beam yield, 
the higher the uncertainty 
-> risk of the experiment 
being inconclusive
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Normalization

The lower the beam yield, 
the higher the uncertainty 
-> risk of the experiment 
being inconclusive

Oslo method: technically ok 
with only ~100k 
coincidences for non-exotic 
nuclei
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Normalization

The lower the beam yield, 
the higher the uncertainty 
-> risk of the experiment 
being inconclusive

Oslo method: technically ok 
with only ~100k 
coincidences for non-exotic 
nuclei

Require low energy states 
for normalization
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Convert Proposal to LoI

We need a (more) 
complete level scheme

⁷⁶Ga is odd-odd: many 
levels, high statistics 
needed
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Convert Proposal to LoI

We need a (more) 
complete level scheme

⁷⁶Ga is odd-odd: many 
levels, high statistics 
needed

Might be inconclusive for 
less than 750k 
coincidences 
(corresponding to ~1.2e6 
pps @ MINIBALL under the 
same conditions) 32

Data for ¹²⁷Sb at OCL
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Convert Proposal to LoI

Updated estimates on the 
production of ⁷⁵Ga may be 
needed to guarantee useful 
statistics
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Convert Proposal to LoI

Updated estimates on the 
production of ⁷⁵Ga may be 
needed to guarantee useful 
statistics

May convert this Proposal 
to a Letter of Intent until 
beam yields are clarified.
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Convert Proposal to LoI

Updated estimates on the 
production of ⁷⁵Ga may be 
needed to guarantee useful 
statistics

May convert this Proposal 
to a Letter of Intent until 
beam yields are clarified.

Thank you
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Questions
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Angle distribution
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