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Present Status of Our Study

 We have analyzed p-A elastic scattering data in the black
sphere approximation, which gives a scale “a”. This “a”
reproduces the first peak position and reaction cross section
simultaneously.

e We have found that

— the values of ry agree quite well with each other for A > 50
while they are systematically smaller than those of r,, deduced
from elaborate scattering theory for A < 50. This suggests a
significant deviation of the nucleon distribution from the
rectangular one for A < 50.

— the absorption cross section, 0y (= 7 a?), is consistent with the
empirical total reaction cross section for C, Sn, and Pb.

— The energy dependence of oy seems to be consistent with o,
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FIG. 4. Proton-nucleus total reaction eross sections FIG. 6. Same as Fig, 4 except for Ge, ¥, and 8
for g, Y90, Y41, ¥Fe, and Cu predicted by second-

up to the 2" order of KMT.
L. Ray, Phys. Rev., C20, 1857 (1979).

B.C. Clark, Phys. Rev., C67, 054605 (2003).



Black Sphere Approximation
T, Z 800 [MeV].

“Black” Nucleus W‘ proton AJa < 1.

 We assume that the target
nucleus 1s strongly absorptive.
ie, a/(l/pyo,y) > 1.
e.g., L. Ray, Phys. Rev. C20, 1857 (1979).

Fraunhofer diffraction formula is applicable.
G. Placzek and H.A. Bethe (1940).

Ref. A.K., K. Iida, and K. Oyamatsu,
Phys. Rev. C69, 064316 (2004).



How to determine “a’ ?

| | |~ “The radius formula”
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51356
2psin(d,, /2)
B Tegteesss, |
58T
Ni(p, p)|, ; L.
| M Data: R.M. Lombard et al. (1981).
— | . S— e = 3/5a.
0 9 10 15 20

Ocm. [deg]




Recent Results: for stable nuclei

rps as a function of A (= 3)

.}/‘m

T,Z 800 MeV:
= rpg for A >50.

* 0, = Oy for A = 3.
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rms Radius rgg & ry, [fm]

s as a function of A (2 3)
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Density Distribution p(r) [fm 2]

Case of A > 50
020 | 0
B (r®)V? = 4.64 [fm]
0.15 | 208n
0.10 _—po/z Z ]
[ :Z |
s b res=461fm] é«
O.OO_"""""V é
0 2 4 6 8
rlim] @

A possible interpretation 1s: the incident proton “sees” a
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certain definite density region. Similar discussion was done
by P.J. Karol (PRC11) and S. Kox (PRC3)5).
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O, vs. Ogg : for stable nuclel

Gps = (5/3)T{rps(12C) + 0.94A13)2,

\%

Og = Ogg = O}

A.K., K.Iida, K.Oyamatsu,
Phys. Rev. C 72, 024602
(2005).
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FIG. 4. (Color online) Absorption cross section, ogs, for a
projectile stable nucleus of A < 30 and a >C target. We fix rgs =
2.086 £ 0.05 fm for '*C. For comparison, we plot the interaction
cross section, a; (o), measured at E/A = 800 MeV for a projectile
of 3'4HE, ﬁji_.i. L’]Bﬁ, IEI,IJB, IE.HC, l4.lSN. lﬁ,l?.lﬂo, I‘?F_ ED.EINQ
3 Na, and ***Mg incident on a '*C target [51]. The dashed curve
represents (5/3)mw (2.086 + 0.94A"%)? fm?. Inset: oy versus o; for
“He, '213C, “N, 0, Ne, and **Mg. The dotted line represents
Ops — Oy
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o; vs. BS-scaling:
for neutron-rich unstable nuclei
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Energy Dependence of oy
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React. Cross Sect. Formula

300

L 'I ?GG _I_ T T T T I| 1
C (nal. abun.) ] r Ca (nal. abun.) 13

Or =T ay’ (1 + Aalay)?.

e Based on the “optical” dept Z = By =
T=0,N ", L’ =0.9, the L :_E %L k
energy-dependence of Aa is ': :
translated into that of o, . 15,00 = oo

e Isospin-dependence can be
included.
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