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Layout of the fast-RISING experiment
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Hector time spectra (100 MeV/u 8Kr beam)
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At the very
beginning...

Simple wall
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Prompt radiation from target,

Increasing with the target thickness
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Ge SPECTRA

15*7 crystals

CATE



A single gamma spectrum, no condition;
86Kr primary beam, 100MeV/u >*Cr secondary beam on Au target
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Time structure of an in-beam Ge spectrum
selection: 132Xe primary beam on Au target & Xe outgoing
particle
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Conclusion : A lot of high energy particles (protons) is
emitted in the fragmentation reactions



In-beam (spill-on) pre-amplified Ge signal

Huge amplitude (>> 20MeV),
overshooting signals

due to charged particles directly
hitting the Ge crystal (?)
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Ge multiplicity distribution

bad signals
(satellite time peaks )
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(central time peak position)
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Conclusion: Radiation/particles of high energy irradiate several
Ge detectors (mainly central) in the same time




Zs. Podolyak et al, Nucl. Phys. A722 (2003) 273c
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Solution: Multiplicity filtering,
when the number of crystals in a clusteris 1-3
(physically correct condition to detect the Compton scattering)




A BaF, (HECTOR) time distribution in coincidence with a cluster
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Some other properties of the “bad” signals:
e For the outer rings the number of saturated signals is reduced

e With a primary beam (no fragmentation before a target) the bad signals contribute
less

e The higher beam energy and the current the bigger contribution of the bad signals
- No matter if a reaction target is used or not

A general conclusion on that point:
A fragmentation in the FRS area is a source of the intensive background
radiation seen by the Ge detectors.

Its nature could be high energy particles* (protons) affecting mainly detectors
close to the beam line.

*However a pileup of several hundred gammas irradiating the whole array cannot be
excluded (i.e. a very intense bremsstrahlung)



Low energy background in a Ge gamma spectrum
134Cs secondary beam on Au target
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Incoming-outgoing projectile selection, Au target

~600MeV/u %8Ni secondary beam

i %
/ ~100MeV/u 54Cr secondary beam

«—— 197Au Cx line(c~35mby)

~200MeV/u 132Xe primary bea
548

m

200 400 600 800 1000 1200




134Cs secondary bearm on Au, projectile in-out
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~600MeV/u %8Ni secondary beam
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Presence of the Au target enhances the prompt low energy gammas.




134Cs secondary beam y-single
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Spectra normalized according to the 400-1000 keV range

The prompt and delayed
distributions are shifted in
energy

There is (almost) no prompt
background bump if only a
primary beam is of use



134Cs secondary beam vy-particle
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Position of the (prompt) bump very little depends on a detector angle



Zs. Podolyak et al, Nucl. Phys. A722 (2003) 273c
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Bremsstrahlung components

@ Radiative electron Capture 10°
of target electrons into bound
states of the projectile
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Components of the atomic background and their properties [31]. Z, and Z; are the atomic
numbers of the projectile and target, respectively. Ej is the binding energy of the electron

in the projectile (see the text for details).
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Conclusion:

*The prompt background may result from the (secondary ?)
bremsstrahlung of electrons slowing down in the secondary target
(Au). These electrons would be produced by fragments scattered
on the FRS components.

(suppressed if there is no primary or secondary target)

*The delayed component may be than related to the
bremsstrahlung of the electrons in CATE (Csl) or in the
environment.

(In this case the electrons could be also emitted from the
secondary target)



132X e (662 keV) vic = 0.000

What happens to the spectral shape,
when one applies Doppler corrections?
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132Xe (662 keV) vic = 0.100

!] || I I all dll ‘ I.J. L.Ii. i il 1y, M
|]|. JlL I|| d kL ||L| b s L I L 1 d j
J I ¢ | Ll

- y 200 I oo | *




132X e (662 keV) vic = 0.200
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132X e (662 keV) vic = 0.300




132X e (662 keV) vic = 0.320

5170622 Ca200




132X e (662 keV) vic = 0.330

5170623 C3300




132Xe (662 keV) vic = 0.340




132X e (662 keV) vic = 0.345
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132X e (662 keV) vic = 0.350
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132Xe (662 keV) vic = 0.355
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132X e (662 keV) vic = 0.360

5170625 Co800




132Xe (662 keV)

vic = 0.370
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132X e (662 keV) vic = 0.380
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132X e (662 keV) vic = 0.390




132Xe (662 keV) vic = 0.400




132X e (662 keV) vic = 0.410
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132Xe (662 keV)

vic = 0.420




132Xe (662 keV) vic = 0.430




132Xe (662 keV) vic = 0.440




132Xe (662 keV) vic = 0.450




132Xe (662 keV)

This is NOT bremmstrahlung!

This IS compressed nearly constant

background.

vic = 0.355







3TP produced in a fragmentation of 42Ca
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