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INTRODUCTION

Sizes of Unstable Nuclei ? -
~ Measurements of OrR~ 0; =0, =0y, ) neutron Dot

Stable Nucleus
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High Energy Region ~ 1GeV \ g
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Study of Density Distribution through Glauber Calculation

OR ¢l (1)  Glauber Calculation
, (Optical Limit and ONN ( E )

Zero-Range Approximations of

Glauber Theory) 000,
‘] | e NP
:ﬁ\ A PP

og = [ db|l-exp|-[ d*rY, oy(E)pl (r)p2 (r -b))
L,]

“\ (Mb)

, pP Projectile Density
ORr can be uniquely pT Target Density

calculated .
by 3 quantities NN NN total cross section o LRI T T
E ! Problem
Ao -
O R(Exp) > O R(Glauber Calc.)
Glauber Galculation
underestimates op at
Energy High, onn Small Intermediate Energies
< narrow
Radius contributing to the o ' . .
onn  Energy Low, OnN Large Investlgatlon
< : wide Measurements of o for 12C, "Be




Experiment

F1 Focal Plane
% ﬂ: 4 Dipole Magnet
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Result of ORr for'?C
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Improvement of

Galuber Calculation ~ 3 Points ~

Neglect of Internal Take into Account
Motion of Nucleons ‘ Fe"YEIFFMC:fIOH
Enucleon = Eproj eC
» Optical Limit Take into Account
Approximation - Multiple Scattering Effect
Not Appropriate for (Important for Halo Nucleus.)
Halo Nucleus B. Abu-Ibrahim and Y. Suzuki PRC 62 (2000) 034608.
@ Zero - Range
Approximafion - Finite Range Calculation

Zero Nucleon - Nucleon Range



Modifications for

Galuber Calculation ~ 3 Points ~

lect of Internal Take into Account
Fermi Motion

Effect

| Pructeon Eproj
> <>

Momentum Distribution
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0NN (mb)

Convolution

n
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FM +0 free
O-NN (E nucleon ) = f —00 dp nucleon o NN (p nucleon )P (p nucleon )
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Modified Glauber Calculation and Data of '*C
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Comparison with the Data for Unstable Nuclei
Well-Known Halo Nuclei  11Be, SB
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* Modified Glauber Calculation successfully reproduces
ORr for various nuclei including halo nuclei.

The Problem (ORr(calc) < Or®Expt.)) has been solved.

¢ Now we can deduce nucleon density
distributions of unstable nuclei

We have already investigated several nuclei.

6He, S He, and °Li



6H(!, 8He so-called Neutron-Skin Nuclei
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How to Deduce Nucleon Density Distribution
~ x2 fitting procedure ~

Density(fm's)
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— B °Li Best Fit and Error
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Summary

-
g

€

g €6

We precisely measured reaction cross sections for 12C
and "Be at intermediate energies to investigate the
applicability of Glauber Calculation to the
intermediate energy region.

By taking into account Fermi-Motion Etfect, Multiple
Scattering Effect, and Finite Range Effect, Glauber
Calculation successfully reproduce the data.

Using Modified Glauber Calculation, investigations ot
nucleon density distributions for various nuclei will be
carried out.



