Experiments using a recoil-producing

nuclear separator

Advanced Science Research Center, Japan Atomic Energy Agency
Research Fellow Katsuhisa Nishio



Recoll-producing nuclear separator
(JAEA Recoil Mass Separator)
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The nuclei produced in the fusion
reaction recoil and fly out in the
same direction as the beam (set
RMS in the zero-degree direction).




Reactions learned in practice
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Beam energy and evaporated residual nuclei produced

The excitation energy increases
in proportion to the kinetic
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Generation cross section of astatine evaporation residual

nuclei
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Energy in laboratory systems (MeV)
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Velocity Filter (Velocity Selector)

Force applied by an electric field Force applied by magnetic field |
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Fe=qFE Fy= qVXxB %

Appl tic field so that it intersects the electric field ~+1 V7B
pply a magnetic field so that it intersects the electric field, 1

also make the forces work in opposite directions. _ﬂﬁ_q;h e E"'
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Both forces are balanced to move straight ahead. ( FE — FB>
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Through an evaporation residue (residue) or through a beam (beam), respectively.
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Viesidue (12°At) = 0.50 cm/ns
V

V, 34S) = 3.01 cm/ns
osidue ¥ Vioam SO the two can be separated. %" (*S) i



lon's resistance to bending in magnetic field B and

electric field E (Bp and Ep)

Bp and Ep are ion (mass number A, kinetic energy €, charge + q)
specific values, the resistance to bending in magnetic and electric fields, respectively.
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Recoil-producing nuclear separator (JAEA —RMS)
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Target scattering tank (e.g. 1%9Tm thin film target)

Charge reset

Foil (film of carbon)
Equilibrate charge
distribution
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Evaporation residual nucleus
cross section Necessary to
determine

Make the beam glow
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Setting up the electric and magnetic fields for RMS

Determine the mass number A, kinetic energy E, and charge +q of the
evaporating residual nucleus
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Energy spectrum of alpha ray (example of

measurement)
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Digital data processing
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Evaporation process may emit protons.

34g ‘ = C‘ 169Tm
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Nuclear fission

Collision energy in laboratory system (MeV)
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