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Motivations
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ØNEUTRON POISON:
o 25,26Mg are the most important neutron poisons due to neutron

capture on Mg stable isotopes, i.e. 25,26Mg(n,g), in competition with
neutron capture on 56Fe (the basic s-process seed for the
production of heavier isotopes).

ØCONSTRAINTS for 22Ne(a,n)25Mg and 22Ne(a,g)26Mg: 
o 22Ne(a,n)25Mg is one of the most important neutron source in Red 

Giant stars. Its reaction rate is very uncertain because of the poorly 
known property of the states in 26Mg. From neutron measurements 
the energy, Jp and energy of 26Mg states can be deduced, in addition 
to  Gg and Gn.

C. Massimi - 78th Meeting of the INTC - 5.2.25
INTC-P-732 

Why n + 25Mg ?
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22Ne(a,n)25Mg

Ea = 832 keV
ECM = 706 keV

Data in the 
literature

Why n + 25Mg ?

Region of 
interest
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Why n + 25Mg ?

Ea = 832 keV
ECM = 706 keV

Ea = 832 keV
ECM = 706 keV

22Ne(a,n)
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Ea = 832 keV
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22Ne(a,n) / 22Ne(a,g)

Resonance strength 22Ne(α,n)25Mg:

ωa= g GaGn / (Γα+ Γg+ Γn)

Resonance strength 22Ne(a,g)26Mg:

ωg= g GaGg / (Γα+ Γg+ Γn)

ω n

ωγ

= Γn

Γγ

Resonance strength ratio 
and Reaction rate ratio 
independent of Ga

a

22Ne(a,n)
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a
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Why n + 25Mg ?

Publication YEAR Result comment

Shahina, PRC 2024 Gn / Gg = 2.85(71) wa res. strength

M. Wiescher, EPJA 2023 Gn = 0.4 - 1.0 eV
Gg = 1.33 eV

Re-evaluation

Y. Chen, PRC 2021 Gn = 0.4 eV
Gg = 1.33 eV

25Mg(d,p)26Mg 
transfer

S. Ota, PLB  2020 Gn / Gg = 1.14(26) transfer
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22Ne(a,n) / 22Ne(a,g)

Resonance strength 22Ne(α,n)25Mg:

ωa= g GaGn / (Γα+ Γg+ Γn)

Resonance strength 22Ne(a,g)26Mg:

ωg= g GaGg / (Γα+ Γg+ Γn)

ω n

ωγ

= Γn

Γγ

a

22Ne(a,n)
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Why n + 25Mg ?

Neutron width Gn and g-
ray width Gg can be 
deduced from n + 25Mg
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25Mg(n,g) cross section 
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26Mg levels via n + 25Mg:

22Ne(a,n)25Mg

Ea = 832±2 keV
ECM = 706 keV
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Why n + 25Mg ?
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Ea = 589 keV

Ea = 656 keV
Ea = 649 keV

Ea = 779 keV

Ea = 649 keV Ea = 843 keV
G = 170 eV

Ea = 832±2 keV ???
G = 250±170 eV

Ea = 625

Why n + 25Mg again?

22Ne(a,n)
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previous 
n_TOF data
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Proposal: 25Mg(n,g)26Mg @ n_TOF

Our proposal is to repeat the measurement in EAR1 with a factor 4 higher 
statistics (corresponding to 3x1018 protons) and with some improvements:
o use of 4 C6D6

o use of a thicker enriched 25Mg sample
o combine with a capture measurement in EAR2

Running in parallel with other capture or transmission measurements in EAR1 might be 
considered

C. Massimi - 78th Meeting of the INTC - 5.2.25
INTC-P-732 
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Aim of the experiment:

Investigate the neutron resonance at ECM = 706; Ea = 832; En = 234 keV (as 
the neutron budget at kT >= 30 keV is dominated by this resonance); and
Possibly provide an estimation and/or upper limit for Gn and Gg

Check the existence of a neutron resonance at Ea = 635 keV

Verify the agreement between n+25Mg and a+22Ne – could there be a 
kinetic energy calibration issue?  

C. Massimi - 78th Meeting of the INTC - 5.2.25
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Proposal: 25Mg(n,g)26Mg @ n_TOF
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Beam-time request

THANK YOU FOR YOUR ATTENTION !
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Proposal: 25Mg(n,g)26Mg @ n_TOF

SAMPLE EAR1, 1018 protons EAR2, 1018 protons
25Mg 2.5 0.8
197Au (normalization) 0.1 0.05

Empty-sample (background) 0.4 0.15

TOTAL 3.0 1.0
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Extra slides
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Proposal: 25Mg(n,g)26Mg @ n_TOF
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Proposal: 25Mg(n,g)26Mg @ n_TOF
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Extra slides

M. Jaeger, et al., Phys Rev. Lett. 87 (2001) 20
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Extra slides
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Extra slides
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Extra slides
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Phys. Rev. C.
2012

Phys. Lett. B
2017

C. Massimi - 78th Meeting of the INTC - 5.2.25
INTC-P-732 

Extra slides
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Previous Mg(n,g) data from n_TOF
Approved 3.0 x 1018

Delivered 0.7 x 1018
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