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What is spallation?
Why are spallation reactions of interest? (applications, fund. physics)
Theoretical models describing spallation reactions (INC and evap. model)
- Limits and constraints
- validation

Experimental investigations (here: PISA & NESSI at COSY)

Comparison between models and experiments
Conclusion
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B1 — B4 —-— Multi—Channel Plates

F1 — F4 —— Cooled Si—telescopes
1T — 110 —— Phoswich Detectors

V1, V2 —— COSY Valves
C1, C2 —— High Vacuum Protecting Foils

Frank Goldenbaum

SpA ®

»measurement of double differential
spectra of emitted pre-equilibrium
and evaporation ejectiles for p-
induced reactions up to 2.5 GeV

»syst. investigation of production
cross sections in spallation reactions

»benchmark data bank for validation/
improvement and development of
computer-simulation models and codes

2 arms equipped with 2
Multichannel plates, Bragg curve

detector, 3 silicons detectors and
phoswich (15° & 120°)

Cooled silicon detector telescopes
(35°,50°, 65° & 100°)

Phoswich det.: all 8 arms
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K.Pysz et al. NIM A519, 2004
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Double differential cross sections (Z, jectiles ©lab)

for He-isotopes
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»Reasonable agreement with INCL+ GEM Model in the Evaporation part
»INCL+GEM can not describe the high energy part of the spectra
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Fit of Two Maxwzll-likz functions (two moving sources modzl)
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Fit of two Maxwzll-likze functions (two moving sources modzl)
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Parameters following a .two moving source” fit

Particle T

[MeV]

[})
[MeV]

871
[mb]

P2

8.3

209

510

0.064

8.610.3

26.7£1.2

35030

0.0591-0.004

15.8+£0.6

30.2+1.8

0.028+0.002

9.610.7

29.5%1.8

9.9+1.4

0.0481£0.006

9.61+0.0

273120

10.77£2.0

0.0291+0.005

113108

8.0

18.6

8.3

0.023

8.0

15.6

9.4

0.0175

8.0

15.0

9.5

0.017

8.0

16.5

4.2

0013

8.0

12.8

11.2

0.016

12.8

3.5

0.010

13.1+£0.8

16.2+1.3

0.01210.002

12.6+£0.9

8.21+0.8

0.01210.002

11.8+1

38104

0.01240.002
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05.April 2005

Frank Goldenbaum

The Physics of Spallation Processes --- Experiment and Theory




Forschungszentrum Jilich
— in der Helmholtz-Gemeinschaft
SUIMiImc
QUIMIMc

ry

PISA provides precise measurement of double differential cross
section for 346 He, 6,789 |j, 7910 Bg 101112 B gnd C, N, and O
ejectiles (for Si.det.)

isotope (up to N) and element (up to Mg) identification (BCD)

Important benchmark data for model improvement and
development in particular for the emission of composite particles

during the pre-equilibrium processes(emission of p,n during INC and
evaporation phase is essentially understood)

Two contributions were observed in the spectra: evaporation from
the compound nucleus and isotropic emission from fast, hot source
using the moving source method
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