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INCINERATION EXPERIMENTS at
GSI

TEST EXPERIMENTS
X U (1 A GeV) + **Pb (Nov 1996) @
X TAu (0.8 A GeV) + p (Feb1997) ® @ ®

MAIN EXPERIMENTS

vV 28U (1 AGeV) +p,d (July 1996) @

X 28Pb (1 AGeV) +p,d (Oct1997) @ ®

o “Pb (0.5 A GeV) + p,d (April 1999)

e Fe, Ni (0.3...1.5 A GeV) 4+ p,d (Oct 2000)

@ T.Enquist et al., Nucl. Phys. A 658 (1999) 47.

@ W. Wlazifo et al., Phys. Rev. Lett. 84 (2000) 5736.
@ J. Benlliure et al., Nucl. Phys. A 683 (2001) 513.
@ F. Rejmund et al., Nucl. Phys. A 683 (2001) 540.
® T. Enquist et al., Nucl. Phys. A 686 (2001) 481.
® B.Mustapha, Ph.D. Thesis, 1999.

@ J. Taieb, Ph.D. Thesis, 2000.

E. Casarejos, Ph.D. Thesis, 2001.
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EXPERIMENTS with NORMAL KINEMATICS

Target (Pb)

Identification off-line
* chemistry
* Y-spectroscopy

Irradiation —
— : :
1 GeV p — xs cumulative yields of
long-lived isotopes
~ 10 keV/u

ADVANTAGE of INVERSE KINEMATICS

Target (H,)

I[dentification in-flight
o with recoil separators
Irradiation —— 3 all half-lives

—
1 GeV/u Pb 3= all isotopes
3=  full kinematics

~ | GeV/u
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Liquid H,-target

Ti Ti Ti Ti
9 mg/cm? 9 mg/cm? 9 mg/cm? 9 mg/cm?
Beam vacuum Liquid H, vacuum
2
90 mg/cm
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The ~Ragment Separator
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Target 82\ S;
Degrader
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Counts

Counts

Charge and Mass Calibration
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Charge and Mass Calibration

settings with degrader
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VELOCITY DISTRIBUTIONS

Combination of several different
Bo-settings of the FRS

238U(1 AGeV) + Pb

/Zr (Z=40)
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ACCURACY of the DATA

Statistics: better than 3% above 1 mbarn

Beam Intensity: better than 5%
Transmission:  between 5% and 10%
Target Windows:  small contribution

Secondary Reactions (beam-line & target):
better than 5% in most cases

Charge States:  around 3%

total systematic error between 9% and 15%
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Cross section [mbl

Spallation-residue Cross Sections
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-

208ph (1 A GeV) + proton

208ph (1 A GeV) + deuteron
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J. Taieb, PhD Thesis 2000, | PN Orsay
M. Bernas, |IPN Orsay

28U (1 A GeV) + 208pp

CALCULATED

MEASURED
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Cross section [mb]

Cross section [mb]

Element Distributions
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Fission Velocities &

Fissioning Systems

208ph (1 AGeV) + p
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CONCLUSIONS

197Ay 208Ph and 238U (~1A GeV) + pd

» -~ 1000 isotopes produced above 0.1 mb

Accurate experimental device & inverse kinematics

» / A and v of each reaction product

Large scan in Bp
» whole velocity distribution of each isotope

» disentangling reaction mechamisms

Applications
»  Accelerator-Driven Systems
» Radioactive-Beam Facilities

» better reaction models

»
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