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Multifragmentation

Formation of
Intermediate Mass Fragments
(IMF: Z,,,,/3 2 Zoi: = 3)
Li,Be,B,C,N~Ne,Na,Mg~ Ar
at High Energy Nuclear Reactions

Decay of Highly Excited Nucleus!?
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Physics of
Multifragmentation

« Property of Nuclear Matter
— Liquid-Gas Phase Transition.

— Extraction of Caloric Curve and/or Phase
Diagram of the Nuclear Matter.

« Reaction Mechanisms at High Energies

— Some Exotic Phenomena in the IMF
Emission at ~10 GeV.

— Appearance of the Sideward Peaking in the
IMF Angular Distribution.
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GeV Energ y Domain

Something is happening
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Origin? of
the Sideward Peaking

Shock Wave? 7
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Experiments
1, Bragg Curve Counter

Bragg Curve Counter
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Setup

Proton Experiment:
Beam intensity 1x 10%pps
Spill 0.5 or 1.0 sec.
Repetition 2.6 or 4.0 sec.
Target Ag, Sm, Tm, Au
(~0.6 mg/cm?)
(Sector typs BGO) Light Heavy-ITon Experiment:
/i Beam intensity 7.5X 10%pps
¥ il Spill 0.8 sec.
S T Repetition 3.3 sec.
Target Ag, Au
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Experiments

Proton Experiment @ KEK-PS Light Heavy Ion Experiment @
| NIRS-HIMAC

(National Institute of Radiological Sclences-Heavy
Ton Medical Accelerator in Chiba)

KEK-PS BEAM LINES IN E-HALL

Heavy lon Beam ! Range < 30 cm In human body!!






Beam Summary

" Light projectiles “Light heavy-ions
¢ Proton s {ONe
12 GeV 12 GeV (600 MeV/u)
8 GeV 8 GeV (400 MeV/u)
¢ Alpha (Inclusive only) ¢ 160

20 GeV 8 GeV (500 MeV/u)



Isotope Separation
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Invariant Cross Section

Aufp,X) at 12 GeV Flow Diagram A X) at 20 GeV Flow Diagram




Caloric Curve
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& Onset of phase
transition around 8-
12 Gel/?

& Some Difference
from GSI data

Density Effect???
Where to investigate?



