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ASY-EOS Experiment ( GSI 2011)
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KRATTA
KRAkow Triple Telescope Array

« Detection of light charged particles
with isotopic resolution

« 35 telescope modules

* Broad energy range
(2 <EIA< 260 MeV for p, o)
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Photodiodes: HAMAMATSU S5377-02
» Active Area: 28x28 mm?

* Thickness: 500 £ 15 pym

* Orientation: (111)

» Dead Layers: 1.5 pm front, 20 ym rear
* Full Depletion: ~170V

» Dark Current: 30 nA, (Max. 150 nA)

* Rise Time: 40 ns

« Capacitance: 200 pF

54

CslI(TIl): IMP-CAS, Lanzhou, China
* Tl concentration: 1500 ppm

* LO non-uniformity: <7%
» Shape: Truncated pyramids
* Tolerance: +0.1 mm

Wrapping: 3M Vikuiti™ ESR foil

>98%
65 um

* Reflectance:
* Thickness:
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Pulse decomposition analysis

-
[=4
[=3
(=)

V(t) [7 ch/mV]
\I\\‘\\\‘\\\‘\\ﬁl\\‘\l\l\\\‘

Measured waveform
—— Total fit

— - Si component

Fast Csl(TI)

RSy Slow Csi(TI)

Measured waveform

!

o
N

I
B
|

[=2]

[=°]

—

=)
c\ll\\l\\I‘\\\ll\\‘\ll‘l\\l\\l‘
Nj‘ .
ol

oL

oL

-

=)




Isotope identification maps
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Amplitude PD0
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Recognition of background hits

AE-E

10000, Kohonen self-organized neural network
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Energy calibration
( lines from the ATIMA range-energy tables )
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Scattering and secondary reactions in the detector material:

Simulations with GEANT 4
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Probability

Reaction probability in the Csl crystals

Energy spectrum
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Flows of light charged particles in Au(400 MeV/u) + Au reactions:

KRATTA vs FOPI results

400 MeV
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Model simulations

UrQMD Q. Li, J.Phys. G 31(2005)1359

,,Jermi-gas” parametrization of the symmetry term:
Y 2/3
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KRATTA data
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«=) UrQMD predictions
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t/3He isotope ratios (20<E, /A <133 MeV)
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Counting the total number of protons/neutrons:

N”=N +N_ +N,+2N, +2N+...
p p ‘ He KRATTA data

20 < E,, IA < 133 MeV
N=N +N,+2N +N, +2N_+...
n n d t He o
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Conclusions

KRATTA
« good detector performance
« usefulness of photodiodes operating in the double mode

Digital pulse shape analysis
« possibility of pulse decomposition
- efficient recognition of background hits

Results from the ASY-EOS measurements

« flow parameters consistent with FOPI data

 UrQMD (+ clustering) fails in reproducing isotope ratios
* the need for realistic description of cluster formation

» possibility of examining all protons/neutrons
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log(Slow+Fast) for thin crystal
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Count

10

Samples, Bg red. eff: 21.85%
Moments, Bg red. eff: 62.40%
Fit parameters set 1, Bg red. eff: 65.64%

Fit parameters set 2, Bg red. eff: 81.19%
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