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Why n + Mg ?

» NEUTRON POISON:

o %>»?°Mg are the most important neutron poisons due to neutron
capture on Mg stable isotopes, i.e. 2>26Mg(n,y), in competition with
neutron capture on °°Fe (the basic s-process seed for the
production of heavier isotopes).

» CONSTRAINTS for 22Ne(a,n)?>>Mg and 22Ne(a.,y)?°Mg:

o ??Ne(a,n)*>Mg 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 2Mg. From neutron measurements
the energy, J* and energy of 26Mg states can be deduced, in addition
to I'yand .
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Why n + Mg ?
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Why n + 2°Mg again?
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Proposal: 22Mg(n,y)*®Mg @ n_TOF

%

Our proposal is to repeat the measurement in EAR1 with a factor 4 higher
statistics (corresponding to 3x10'8 protons) and with some improvements:

o use of 4 CgDg
o use of a thicker enriched 2°Mg sample
o combine with a capture measurement in EAR2
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Proposal: 2>Mg(n,y)**Mg @ n_TOF

Aim of the experiment:

Investigate the neutron resonance at E¢y, = 706; E, = 832; E, = 234 keV (as
the neutron budget at kT >= 30 keV is dominated by this resonance); and

Possibly provide an estimation and/or upper limit forI', and T,
Check the existence of a neutron resonance at E, = 635 keV

Verify the agreement between n+2>Mg and a+22Ne — could there be a
kinetic energy calibration issue?
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Proposal: 22Mg(n,y)*®Mg @ n_TOF

Beam-time request

SAMPLE EAR1, 10'8 protons | EAR2, 10! protons

Mg 2.5 0.8
197Au (normalization) 0.1 0.05
Empty-sample (background) 0.4 0.15
TOTAL 3.0 1.0

THANK YOU FOR YOUR ATTENTION |
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Proposal: 22Mg(n,y)*®Mg @ n_TOF
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Proposal: 22Mg(n,y)*®Mg @ n_TOF
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Extra slides

Constraints for the

J E,
22Ne(ct,n)?°Mg reaction
Element Spin/ ) 2+ 11.163
parity Tf;’\ 2t 11112
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J =\LY-I__ZI + ,g 4 10.69
J=0+/ : Ll
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22Ne(a,n)?’Mg reaction ; e
26 g
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Constraints for the
22Ne(a,n)?*°*Mg reaction

Element Spin/
parity

25Mg 5/2*

n 2

J=T+i+/
s

J=2+0 J=3+1/

s-wave 2 J*= 2%, 3*
p-wave 2>J=1-, 2-, 3, 4
d-wave =2>J%= 0*, 1*, 2*, 3*, 4* 5*

States in 26Mg populated by 2°Mg(n,y) reaction
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