Reaction cross section measurements
for Ne and Mg Isotopes towards the
vicinity of heutron-arip line
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Possible Halo Structures
for Intruder states

Hamamoto, Phys. Rev. C 76 054319 Study through N“Clear Size



Nuclear Size and Interaction Cross Sections

Otot = OR T Ol O] = OR = Oinel

o1 OY OR Nuclear Size
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Halo Nucleus
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01 can be uniquely calculated by 3 quantities

P A
P Projectile Density P Target Density

Nucleon- Nucleon Total Cross Section

Interaction Cross Sections

Nuclear Size of unknown Nuclei
can be deduced by measuring or

Li Isotopes
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Nuclear Size and Halo Structure

Nuclear size reflects the orbital of valence nucleon

Halo Structure

-----
-

Density (fm'?’)

d=orbital

0 2 4 6 8 10
r(mm)

12

Halo Structure
can be discussed
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Nuclear Size and Deformation

Spherical Deformed
Radius : roAl/3 roAIB( 1 £ 5/4 » B2)1/2
0 /[
E B,:0.9
W Mg 8,:0.7
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Experiment : Measurements of or
Primary Beam 43Ca 345A MeV, =102 pnA

Secondary Beam ?%-32Ne, 2438 Mg

or were measured using BigRIPS (E3:= E7)
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Experiment : Measurements of or
Transmission Method




Experiment : Measurements of or
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Inelastic scattering cross section

Inelastic scttering events
Same A and Z, but different
Energy
Analyzed from the
Br(F5-F7) information
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Radius : roAl/3

roA/3( 1 + 5/4m - B2)1/2

B> deduced from
experimental B(E2)
and Q moment
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Mass Number

M. Takechi et al., Phys. Lett. B 707 (2012) 357.

’24Mg

240 A MeV
Ne Isotopes
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Hal() Effect in 29Ne M. Takechi et al., Phys. Lett. B 707 (2012) 357.
?8Ne + In model (1) 1922 (59%) and 0f:2 37%)

28\'6 ,8 2 _ 1512 (74 %) and 0d3/2 (16 %)
0.5(1), O €Y, 2

TP —

Ods/2 , ‘
_ S-dominant

Ods/2 |e

| |
0.0 0.2 0.4 BRI 2, TR

Deformation Param 1
Sn(MeV)

28Ne : H. Iwasaki et al., Phys. Lett. B 620 (2005) 118
28Ne : B. V. Pritychenko et al., Phys. Lett. B 461 (1999) 322.



Halo Effect in ’1Ne M. Takechi o))
3INe + In model

1 . 0
T1p3® B2
O
s-dominant. ___—== e S
Od3) pe—r e o it
Ods,
‘. 172 o
| | | @()f (70%) and 1ps (22%)
OO 02 04 06 772 9 P32 o
Deformation Parameter @ 1512 (82%), 0d3/2 (9 %)

30Ne : Y. Yanagisawa et al., Phys. Lett. B 566 (2003) 84.
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Possible p-orbital Halo for Mg isotopes

35Mg
Sn 35 10(5) MeV

B.Jurado et al., PLLB 649 (2007) 43

(Empirical)
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Single Particle Energy (MeV)

Possible p-orbital Halo for Mg isotopes
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Summary

or for Ne and Mg Isotopes have been precisely measured
at RIBF.

OR nuclear size reflect the nuclear deformation and

changes of deformation towards the 1sland of inversion
region can be seen.

Possible Halo structures in ?!Ne, 2?Ne, and *’Mg are
suggested. p-orbital halo structure in ?'Ne is indicated by
theoretical analysis.



