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DATA ANALYSIS on the first INDRA campaign (Ganil 1993):
36Ar + 58Ni at 32, 40, 52, 63, 74, 84 95 AMeV (7 incident energy steps)

» What about the system?
Medium-heavy system; Charge asymmetry;
Large range of incident energy (little steps);
Nuclear Stopping & Transparency phenomena ?
» What about the experiment?
Identification of light charged particles and fragments;
Completeness of detected events (4pi detector): mandatory for

a valid Shape analysis




The Experiment
INDRA detector and data

Wide anqular coverage: ~90% of 4Pi

High granularity

High dynamic range in enerqy,

with small detection thresholds of ~1 MeV/A

High charge resolution, of up to Z ~ 50 !
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Isotopic identification of light charged particles | 'l

» from 2° to 3°: ring 1 is made up of 12 plastic scintillators.

» from 3° to 45°: rings 2-9 have 3 detection stages including one ionization
chamber, followed by a wafer with 3 or 4 silicon detectors, behind each of
which is placed a cesium iodide (Csl) scintillator.
from 45° to 176°: rings 10-17 include just 2 detection stages: an ionization
chamber coupled to 2, 3 or 5 Csl scintillators.




Entries 298725
Mean x  0.6849
Meany 04737
RMS x 0.2927
BMSy  0.2266

Z\Vton

{i Different contribution to emission:
K
QT-velocity (= ? cm/ns)

Mid-velocity (= 3 cm/ns)
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Charge_Vpar

Entries 585476
Mean x 3.25 i
Mean y 2.762
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Data analysis: centrality

Multiplicity of charged Particles (MCP); Total Kinetic Energy (TKE);
Flow angle or similar Shape Variables; Total transverse Energy (Etr) ...

Etr12

EtransLCP
Entries 298906

Transv_En_LCP
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Shape Analysis

PiPj AL = 1




AngFlow AngFlow

TheFlo
Mean 35.14
RMS 18.91
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Shape Analysis
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Sphericity: :
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4 Coplanarity: '
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Sources Disentangle:
OQOT +OFP & mid-vwel.

Total_chargeQT Total_chargeQp
Entries 69727 Entries 69727
Mean 20.77 Mean 18.14
RMS 4.292 RMS 3.276

AngFlow

74 AMe VM

KMSy  0.0539 i
j 10

Vpar (cm/ns)

80 90 100
TheFlo (degrees)




Sources Reconstruction:
QT & QP

Z versus vz for QT

Entries 54389
Mean x 1.85
Mean y 22.28
RMS x 0.4599
RMS 4.974

32 AMeV
vor = 1,8 cm/ns

52 AMeV
vor ® 1,9 cm/ns

Z versus vz for QT
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YWWhat kind of mechanismms?

evaporative, dynamic...
54 AMeV

Mean . 17.3
RMS ] % 171.7 /67
3.877e-11

2649

-0.8442

10.95

En_cin alfa del QT 90°

EKINalfaQT
i 14645

EKINaifaQT
Entries 21265 Entries 16395
Mean 26.08 Mean 31.23
RMS 2212 RMS 26.92
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YWWhat kind of mechanismms?

evaporative, dynamic...

En_cin alfa del QP 90° En_cin alfa del QP 90°

EKINalfaQP

Entries 6573
Mean 19.5
RMS 15.46
57.06 /50

1258

-2.003

10.52

74 AM eV En_cin alfa del QP 90° S— 95 AM eV En_cin alfa del QP 90° — :

Entries 14576 Entries 11545 '

Mean 151 Mean 188.7
RMS 37.26 RMS 46.32
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YWWhat kind of mechanismms?

evaporative, dynamic...

QT*: Typical U-shape of Fusion-Evaporation processes + MF distribution

QP: Charge distribution indicative for not-statistical emission from single source,
dynamical Multifragmentation

Charge QT Charge_QP

Entries 25279 Entries 27078

Mean 2.956 H ' Mean 2.152

e oo products with RMS 25802
V2 Vcym




in summary ...

_fusion,

vaporation 1N medium

tor
participantsP 1

'To t wﬁi?(es...

Transparency like: is favoured by such a system? (Size, asymmetry., internal
structures...)

Is the structure of the projectile responsible for such a in medium break-up?

What about alpha abundance [Bacri et al., PLB 1995, 353, 27-31] ?

It could be interesting to look at system with the same mass, but different N/Z ratio of
projectile... or systems with a different mass asymmetry....
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Fig. 2. Left: Excitation function for vaporization. Cross-sections
are normalized to calculated reaction cross-sections | 10] and are
not corrected for detection probability (see text). Right: average
multiplicities of the different particle species in the vaporization
events. Full (open) symbols refer to measured (corrected) values.

Bacri et al., Physics Letters B, Elsevier, 1995, 353, pp.27-31




