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to generate large-volume HED samples =

Energy deposition by uranium ions available at GSI
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Focal spot: 0.150 mm - 1.5 mm
Duration (FWHM): 120 ns - 1000 ns




3D view

Sample foil
0.05 - 0.25 mm thick
Pb, Fe, Sn, W, Ta, Cu,
U02, Al, Al203

Tungsten diaphragm

HED matter generated by
intense heavy ion beam
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Top view

Focused uranium beam
(elliptical profile)
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Target concept

Target design
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Schematic layout of HEDP (i

—_—
aa

experiments at GSI S

Xe Flash/Laser Light collection optics

Fast Gated CCD

Fiber Lines
= (DICAM)

Sample

Streak camera

Fast Gated CCD
(DICAM)

Interferometer
(VISAR)
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Beam-induced light emission from Ar

Arll lines, filter: 410 — 490 nm

-lon beam profile by gas scintillation
-Precise beam-target positioning
-Images of self emission

W target before irradiation

W foil, 100x600 pym, before shot #3
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Probing area

Fast gated W target during irradiation
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Xe Flash Lamp or 650nm laser

Time

'/ Sample foil
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Fast gated CCD

Streak Camera
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interferometry (1)

Michelson displacement
interferometer

Saphire ¢
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Pressure measurement with laser #7.
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—— raw interference signal

—— beam current

== surface displacement
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Shot 20(lead)
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All-fiber laser-Doppler interferometer (VISAR)
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Pressure measurement with laser 7. 1533
interferometry (2)
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A lighter flyer foil

Speed measured by VISAR
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Streak Spectrograph

750nm

Photocathode
.
M

Streak Camera Unit Imaging Spectrograph

Shot 57(tungsten)

-lon-etched and holographic grating
-Continous spectra from 250 -950 nm
-Numerical apperture f/2

-High temporal resolution

-Fiber input
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Fast multi-channel optical pyrometer 4

high efficiency: f/2 Flexible/ modular design *24 channels, 8 bit, 1 GHz bandwidth
*1:1 imaging Interference filters as filters and mirrors *Controlled by LabView

*no chromatic aberrations
*high resolution (20-400 pum)

motorized 0.01 mm

. 12 channels (550- 1550 nm)

. 5 ns temporal resolution

. Absolutely calibrated

. High efficiency, T <1000 K is detectable

. High dynamic range (from 1000 K up 6000 K)
. Grey and liner models of emissivity
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Temperature measurement (7 sz
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Temperature, K
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Temperature measurement (7, emiouz

Beam: 238, 350 AMeV, 120 ns,
1.28-10°

Target: Pb foil, 240 pm
thickness, 0.2 mm gap




Temperature, K
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Temperature measurement

of lead foil (2)

Beam: 238U, 350 AMeV, 120 ns, 1.61-10°
Target: Pb foil, 100 um thickness,

K
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V=2600 m/s




Temperature, K
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Temperature measurement (7 sz

of tungsten foil &=

Tmelt=3700 K,
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Beam: 238U, 350 AMeV, 120 ns, 2:10°
Target: W foil, 100 pm thickness,
3 mm gap

Bragg peak




*Al1203
*S102
*LiF2

Reference signal recorded by pyrometer:

Experiments with sapphire (1) -
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To pyrometer:

Setup for optical transmission study:
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Saphire:
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EAFPHIRE
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Experiments with sapphire (2)
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