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GSI is planning to build a new synchrotron, SIS-200,
that will have a magnetic rigidity of 200 Tm. It will be
designed to accelerate 1012 uranium particles with energy
ranging from 200 MeV/u to 1 GeV/u. The plasma physics
experiments will require a lower energy of 200-400 MeV/u
while the fragment separator (FRS) experiments would be
carried out using 1 GeV/u.

The temporal profile of the beam is very important for
these experiments. To demonstrate this we simulated hy-
drodynamic and thermodynamic response of a ”sub-range”
solid lead cylindrical target that is irradiated with the fu-
ture SIS-beam with parameters given above. These simu-
lations have been done using a two-dimensional computer
code, BIG-2 [1]. The beam-target geometry is shown in
Fig. 1.
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Figure 1: A ”sub-range” lead target irradiated by 1 GeV/u
uranium beam.

We considered two beam power profile configurations.
First we assumed five identical parabolic bunches as
showm in Fig.2. Each bunch is 140 ns long and every
bunch contains 2 × 1011 particles. Bunch separation is
also 140 ns so that the duration of the pulse is 1260 ns.
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Figure 2: Beam Power vs Time.

In Fig. 3 we plot the energy of the ions escaping the
target as a function of time along the axis for two val-
ues of the beam radius (FWHM), 0.5 mm and 1.0 mm
respectively. It is seen that innitially, 75 % of the energy
escapes the target. However at t = 140 ns, that is at the
end of the first bunch, the fraction of the energy escaping
the target increases considerably due to the hydrodynamic
expansion of the target material caused by beam heating.
The target continues to expand for the next 140 ns until
the second bunch starts at t = 280 ns. Figure 3 shows
that almost the total ion energy escapes the target. It
is therefore clear that due to the target distortion caused
by the first bunch, the ions that are delivered in the re-
mainig four bunches pass through the target without in-
teraction. Bulk of the beam energy is therefore wasted.
In case of plasma physics experiments, such a reduction
in beam-target coupling would lead to a strong reduction
in temperature and pressure that could be achieved. For
the FRS experiments, the production of fragments will de-
crease drastically. Also the fragment separator can accept
only a few percent change in the energy of the escaping
ions, otherwise most of the secondary beam will be lost.
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Figure 3: Energy of Ions Escaping the Target vs Time.

These diffuculties may be overcome by using a highly
compressed single bunch with a length = 50 ns. For further
details see Reference [2].
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