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Isospin symmetry plays a key role in nuclear structure and nuclear nuclear reaction.
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HOW WE CAN MEASURE ISOSPIN MIXING?

Measuring transition strictly forbidden by isospin conservation.
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ISOSPIN MIXING IN 72𝐾𝑟

• 72Kr is a N=Z nucleus, produced by fusion-evaporation reactions.
• It has an intermediate mass between 60Zn and 80Zr.
• It has a E1 discrete transition so it can be measure with two techniques.

A. Giaz

W. Satula, et al., Phys. Rev. Lett., 103,(2009) 012502
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ISOSPIN MIXING IN 72𝐾𝑟
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This work
60Zn [1]

80Zr [2]

• 72Kr is a N=Z nucleus, produced by fusion-evaporation reactions.
• It has an intermediate mass between 60Zn and 80Zr.
• It has a E1 discrete transition so it can be measure with two techniques.
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possible  
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(low cross-
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EXPERIMENTAL TECHNIQUE AND SETUP 
ISOSPIN MIXING VIA GDR
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EXPERIMENTAL TECHNIQUE: GDR (I)

GDR can be described as an oscillation of 
the protons against the neutrons.

It is and electric (∆𝑆 = 0) and isovector 
(∆𝐼 = 1) transition.

Study of the E1 GRD decay at finite 
temperature to find the mixing. 

To form a compound nucleaus at T>0 we 
used a fusion-evaporation reaction.
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EXPERIMENTAL TECHNIQUE: GDR (II)

Target: 40Ca

Beam: 32S, 31P
Compound 

Nucleus Formation
𝑇 ≈ 1.3 𝑀𝑒𝑉

Particle Evaporation 
and 𝛾 Emission

𝐼 = 0 compound nucleus reaction:

32𝑆 + 40𝐶𝑎 → 72𝐾𝑟
∗

The observed E1 strenght is a signature of the mixing.

𝐼 ≠ 0 compound nucleus reaction:

31𝑃 + 40𝐶𝑎 → 71𝐵𝑟
∗

Full mixing. No E1 strength reduction is expected.

A. Giaz
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𝐼 ≠ 0 compound nucleus reaction:

31𝑃 + 40𝐶𝑎 → 71𝐵𝑟
∗

Full mixing. No E1 strength reduction is expected.

GDR manifest itself as E1 Strenght → GDR is a probe of the isospin mixing
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PREVIOUS EXPERIMENTS

Nucleus Temperature Setup
80Zr 2.8 MeV HECTOR – GARFIELD [1]
80Zr 1.8 MeV AGATA –HECTOR+ [2]

60Zn 2.0 MeV GALILEO – 3’’x3’’ 
LaBr3:Ce [3]

60Zn 2.4 MeV GALILEO – 3’’x3’’ 
LaBr3:Ce [3]

[1] A. Corsi et al., PRC 84, 041304(R) (2011) [2] S. Ceruti et al., PRL 115, 222502 (2015) [3] G. Gosta et al., PRC 103, L041302 (2021) 

The new experiment: Isospin Mixing in 72Kr at 
the lowest possible temperature.
• In the flat part of the isospin mixing as a 

function of T 
• Low cross-section 

A. Giaz
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the lowest possible temperature.
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EXPERIMENTAL SETUP

ELIFANT-GG Array:

High-energy 𝜸 rays:
21 Bromide Scintillator
Detector Array: 11 3’’x3’’ 
LaBr3:Ce  + 10 CeBr3 (3’’x3’’)
(AC schield) 

Fusion-evaporation residues 
(low-energy 𝜸 rays):
4 AC-shield HPGe detectors

A. Giaz
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EXPERIMENTAL SETUP

ELIFANT-GG Array:

High-energy 𝜸 rays:
21 Bromide Scintillator
Detector Array: 11 3’’x3’’ 
LaBr3:Ce  + 10 CeBr3 (3’’x3’’)
(AC schield) 

Fusion-evaporation residues 
(low-energy 𝜸 rays):
4 AC-shield HPGe detectors

32𝑆 + 40𝐶𝑎 → 72𝐾𝑟
∗ @ 90 MeV

31𝑃 + 40𝐶𝑎 → 71𝐵𝑟
∗ @ 82 MeV

Low cross-section

High efficiency

A. Giaz



RESULTS
ISOSPIN MIXING PARAMETRES: 𝜶𝟐 & 𝜹𝒄
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RESULTS: EVAPORATION RESIDUES

Fusion-evaporation residues (low-energy 𝜸 rays): 4 AC-shield HPGe detectors
Experimental population of the residues compared with the statistical model prediction. 
The most populated residues are reproduced within the error bars.

A. Giaz

A. Giaz et al., Phys. Lett. B, 868 (2025) 13965
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RESULTS: HIGH-ENRGY 𝜸-RAY SPECTRA

𝑰 = 𝟎 – Mixing 𝜞𝒄
↓ = 𝟔 𝒌𝒆𝑽

𝜞𝒄
↓

𝜒2

A. Giaz

A. Giaz et al., Phys. Lett. B, 868 (2025) 13965
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RESULTS: MIXING ESTIMATION

Statistical model with different values 
of Γ𝑐

↓ : 0 (no mixing), 6, 10 and 50 keV 
(full mixing).

A. Giaz

A. Giaz et al., Phys. Lett. B, 868 (2025) 13965
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RESULTS: MIXING ESTIMATION

Statistical model with different values 
of Γ𝑐

↓ : 0 (no mixing), 6, 10 and 50 keV 
(full mixing).

Integrated Ratio 72Kr and 71Br from 13 
MeV to 18 MeV:
• Experimental data: 𝟎. 𝟓𝟗𝟎 ± 𝟎. 𝟎𝟎𝟕

• Statistical model Γ𝑐
↓ = 6 𝑘𝑒𝑉:  

𝟎. 𝟓𝟗𝟏

A. Giaz

A. Giaz et al., Phys. Lett. B, 868 (2025) 13965
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RESULTS: 𝜶𝟐 MIXING PARAMETER (I)

From T>0 to T=0
𝛼2 trend as a function of temperature:

𝛼2 𝑇 =
1

𝐼0 + 1

Γ𝐼𝐴𝑆
↓

Γ𝐶𝑁 𝑇 + Γ𝐼𝑉𝑀
𝐼𝐴𝑆

[1] G.C.H. Sagawa, P.F. Bortignon, Phys. Lett. B, 444, (1998), 1-6 

A. Giaz

A. Giaz et al., Phys. Lett. B, 868 (2025) 13965
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𝟐𝟎𝟎 𝒌𝒆𝑽 [1]

[1] G.C.H. Sagawa, P.F. Bortignon, Phys. Lett. B, 444, (1998), 1-6 
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RESULTS: 𝜶𝟐 MIXING PARAMETER (I)

From T>0 to T=0
𝛼2 trend as a function of temperature:

𝛼2 𝑇 =
1

𝐼0 + 1

Γ𝐼𝐴𝑆
↓

Γ𝐶𝑁 𝑇 + Γ𝐼𝑉𝑀
𝐼𝐴𝑆

• Γ𝐼𝑉𝑀
𝐼𝐴𝑆  width of IVM resonance at 

excitation energy of IAS
• Γ𝐶𝑁 𝑇  is the compound nucleus 

decay width

From Stat. Model
𝟐𝟎𝟎 𝒌𝒆𝑽 [1]

[1] G.C.H. Sagawa, P.F. Bortignon, Phys. Lett. B, 444, (1998), 1-6 
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RESULTS: 𝜶𝟐 MIXING PARAMETER (I)
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RESULTS: 𝜶𝟐 MIXING PARAMETER (II)

From finite temperature to zero temperature: 
• 60Zn: (2.5 ± 0.8) % @ 𝑇 = 0 [1]
• 80Zr: (4.6 ± 0.9) % @ 𝑇 = 0 [2]
• 72Kr: (3.0 ± 0.8) % @ 𝑇 = 0  and 

(3.5 ± 0.8) % @ 𝑇 = 1.3 𝑀𝑒𝑉 [3]

[1] G. Gosta et al., Phys. Rev. C 103, (2021) L041302
[2] S. Ceruti et al., Phys. Rev. Lett. 115, (2015) 222502 
[3] A. Giaz et al., Phys. Lett. B, 868 (2025) 13965
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RESULTS: 𝜶𝟐 MIXING PARAMETER (II)

From finite temperature to zero temperature: 
• 60Zn: (2.5 ± 0.8) % @ 𝑇 = 0 [1]
• 80Zr: (4.6 ± 0.9) % @ 𝑇 = 0 [2]
• 72Kr: (3.0 ± 0.8) % @ 𝑇 = 0  and 

(3.5 ± 0.8) % @ 𝑇 = 1.3 𝑀𝑒𝑉 [3]

[1] G. Gosta et al., Phys. Rev. C 103, (2021) L041302
[2] S. Ceruti et al., Phys. Rev. Lett. 115, (2015) 222502 
[3] A. Giaz et al., Phys. Lett. B, 868 (2025) 13965

Mixing Probability 𝜶𝟐 follows the 
expected trend both as a function of 
Mass Number (A) and Temperature
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RESULTS: CORRECTION TERM 𝜹𝒄

From 𝛼2
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RESULTS: CORRECTION TERM 𝜹𝒄

From 𝛼2 To 𝛿𝑐 = 4 𝐼 + 1
𝑉1

41𝜉𝐴2/3 𝛼2

𝛿𝑐 = 0.66 ± 0.14 %
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SUMMARY AND PRESPECTIVES

SUMMARY

 We measure the isospin mixing via GDR in 72Kr at 
ELIGANT setup at the IFIN-HH Tandem (Bucharest)

 We found 𝛼2 = (3.5 ± 0.8)% at T=1.3 MeV and 
𝛼2 = (3.0 ± 0.8)% at T=0

 We obtained the correction term 𝛿𝑐 = (0.66 ± 0.14)% 

PRESPECTIVES

 Exotic beam to reach N=Z nuclei with A > 80

 Measurement of isospin mixing at T=0 via GDR 
throught inelastic scattering
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Exotic Beams
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