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Production and Separation Schemes

Ann. Rev. Nucl. Part. Sci. 45 (1995) 163
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Production of Energetic Exotic Nuclei‘

B

0]

Heavy-ion fusion}f?&{{éi
82 N
e
=~ 126 __-- ,
<& // g
v /
50 e <
c, r~
Z ) /
X G /’// Bn= 0
28 — - 82
. e - |
a7 [ LT RI-Beam production:
g 50 . .
i jf:;8 g Fusion, Fragmentation

Fission



| Characterization of Nuclear Reactions

de Broglie wavelength: 4 =—=
p [2mc® E+E*]"?

h

hc

_1239.86 MeV' fm

- [2mc? E+E*]"?

Nuclear radius: 1 43.2 28.7
10 136.8 9.1
— 1/3
R=1.131m A 100 443.0 2.8
1000 1692.0 0.7
A>R:

Reactions determined by nuclear potential and binding energies
Fusion, Fission

A <range of nuclear force (~ 1 fm):
Collisions with individual nucleons (¢, ,=r/v=10-2* s, v(1000MeV/u)=2.62 103m/s)
Fragmentation



The fusion cross section: two step process
fusion-survival

The production of a certain isotope is
Opr = O (B, — Eg,0) w.(E",0)

The fusion cross section is

glim
O =7TA° Y (20 +1)'T,(E, - Ey)

=0

whered” =1/ (Qu E ) denotes the reduced deBroglie wavelength

The survival probability is determined by the neutron
evaporation-to-prompt-fission competition

w, (E" f)—li[ rn(E*>€) N(Fn]x
) , i=l1 Fn(E*ﬂg)_i_Ff(E*a() 1_‘f




Fusion and ldentifikation of
Super-heavy Elements at SHIP
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Measured Cross Sections for the
Heaviest Elements
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The even-even isotope 270110 and its
decay products 266Hs and 262Sg
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Principle of a Gas-filled Separator

Magnetic Rigidity: Mean Bending Radius:
mv
Bp=— — 1y, 71/3
q pP= B 1 (3)
Mean Charge State: —
Populated during atomic collisions P
in gases

(Bohr Formula)

1/3
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Production of Exotic Nuclei at
relativistic Energies
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The Fragment Separator FRS




Bp-AE-Bp Separation Method
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238y Fission In-flight

Isotope

238 at 1 A GeV on Be
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Identification of the Doubly Magic
Be target Nucleus 190Sn degrader 3
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Beta Decay of 99Sn |
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