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8He
Among nucleon-stable nuclei the 8He isotope has a
record ratio of the neutrons number to protons: N/Z = 3.

» Binding energy of neutrons:
S, =2.58 MeV
S,, =2.14 MeV.

> Rms radius:
R, (BHe)= 2.52+0.03 fm
R (°He)= 2.50£0.05 fm

.Tanihata et al., Progr. Part. Nucl. Phys. 68, (2013), 215

» Structure of valence neutrons:

(1P3/0)* + (1P3/2)? (1P1,0)?
(1 I33/2)2 (251/2)2 + (1 Io:s/z)2 (]<3|5/2)2 ece



Excited states of éHe
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Reactions of 8He formation in stopped pion
absorption reaction

> ‘Be(rm,p)eHe
B.A. Chernyshev et al., The 3rd International Conference on Particle Physics and

Astrophysics, KnE Energy & Physics, p. 78-82.

> 10B(rm,pp)8He, 0B (117, pp)BHe

> | "1B(rm,pd)8He

> 12C(mm,p3He)8He

» 14C(mr,1°He)8He, 14C (", d*He)BHe



LAMPF experiment
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Formation of 8He in the Be(m,p)X reaction

N, arbitrary units

E,, MaB | [, M3B

3.9+0.2| 0.320.1

4.6+0.3]| 0.30.1

m + Be —

p+ °He+2n (1)
p+ 'He+n (2)
p+ °He*(1.8)+2n (3)



Formation of 8He in the 'B(mr,pd)X reaction
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Excited states of 8He in stopped pion absorption reactions

E.. MeV [, MeV reaction
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Conclusion:

> exited states of 8He have been observed in the
stopped pion absorption reaction by ''B;

» the first three excited states agree with previous results;

> the states Ex = 2.3 and 11.5 have been observed in the
first time.
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Formation of 8He in the '2C(mr-,p*He)X reaction

N, arbitrary units
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‘Formation of ®He in the '“C(mr,d*He)X reaction

E.,. MeV | I, MeV
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m + 4C —»
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d + 4He+ 4He+ 4n
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Formation of 8He in the YC(m",*He)X reaction

N, arbitrary units

E.,, MeV | [, MeV

~3.9 <]
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T + MC—)

t + SHe+ ®He+ 2n

i 3 4
N, arbitrary units t + He+ He+ 4n




