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FISSION PROCESS: o
« bulk of n emitted isotropically in Centres of
Mass (CM) of fully accelerated Fission Fragments (FF)
O
o
' O
but
Discrepancies between exPerimental

r distributions and pure

n are observed.
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neutron density distribution p(V,0)

Density of neutrons in velocity space:

oWV =p (V.0 ,)V>dVdw

>> in the lab the angular distribution
of neutrons is no longer isotropic:
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excess of n
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>> more anisotropy sources:
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N"AOTIVATIONS
DYNAMICAL EFFECT

SCISSION NEUTRON EFFECT

early stage n emission
H. R. Bowman (1962) - first introduction

A .Gavron (197¢) - first introduction
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CORA EXPERIMENT

.»» about n distribution discrepancies

- many experiments & theoretical calculations
coincidences but lots of discrepancies
between FF and n

in spont fission of
232Cf to observe and
disentangle :

SCISSION NEUTRONS

in the same experiment

DEMON

access to both

SCISSION NEUTRON
DYNAMICAL
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CORA EXPER MENTAL SETUP
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ANALYSIS MMETHOD

CORNA '
: multiple parameter experiment -»> compl
ex

many experimental biases:

4 geometrica\ acceptance
« pileup

. detector threshold

« intrinsic efficiency

e cross talk
N DEMON central angles (84, Po)

. L
>> careful simulation mandatory - c++ code

* GEANTA



SIMULATIONS
GENERAL FENTURES OF n GENERATION

O FFs attributes Par, ame%@
* type: heavy/light
* position: isotropic cos U g,

* mean velocity v T (MeV) 051 1093
* nucleus temperature T <v> 2.056 | 1.710
* n multiplicity v -» Gaussian n distribution o 094 | 1.07

mA.S. Vorobyev et al, AIP 2, p55 (2005)
® N.V. Kornilov et al, IAEA 2, P61 (2001)

& covariance p=-0.2

O Fission neutrons Scission neutrons

CMs of FF n emission: ¢, cosO: isotropic in the lab “Ew/
e O, ,cos6 ,: W(6 )=, A, sin 6 ¢, « energy -» @(E,)~E, e 7"
. energy - 90(7]) - \/Ee Ty . TSC,.—I.Z MeV (A. Gagarski )

n multiplicity v recomputed
to lab system emission < | >=<v>(1-0,)

’ = 1
Vlal <V HF> =< VHF> ( - wsci)
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SIMULANTIONS
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SIMULATIONS

« theoretical » distribution o p“eup treatment
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SIMULATIONS
« theoretical » distribution o detector thre5h0|d
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SIMULATIONS
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SIMULATIONS

« theoretical » distribution
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SIMULATIONS T —
« theoretical » distribution ° Central angles

5 40 200
Epes
g0 .
= B 150 | .
20 .
- 100 | . * .
0 . . . -
0758 06 04 02 0 02 04 06 08 1 = ° . . e
""""" 3 50 3 £ R h— 4
+ = e8P
geometrical acceptance e o L o . e . -
TR £ « ° o e
nnnnnn : @ s | . e e . |
§ 20000 ® k TS ..
nnnnn 100 | - 4 . 2 4 N
nnnnn
50 | :
0102 o 05,1
- -200 1 L L L L
+ 150 <100 -50 0 50 100 150
pileup © cos® (deg)
Eﬁmm T T /-\ 7000 [T 1T T 1 T T T T T T T T T T T T T T T T T T T T
Faoo00 S O
15000 b -
10000 [
5000)

6000
5000
4000
3000
2000
1000

0-1 -08 -06 -04 -02 0 02 04 06 08 1

cos0,,,
sumuuununns

— cross talk
central angles

01708-06-04-02 0 02 04 06 08 1
cosb,

HN|

Yield (a

+

intrinsic efficiency

_ 5000,
3 4s00
S 4000F
£ 3500
3000,
2500
4027002 04 1

\‘\\J\'I\I‘TL‘I\:L\|\|‘

crrtr bt b b b

2000
15005

1000 A
5005

EEEN|

16



SIMULATION / EXPERIMENT

Yield (a.u.)

« theoretical » distribution + experimental filter
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((MULATION / EXPERIMENT - CoI8,,
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SIMULATION / EXPERIMENT =" "
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CORA :T

H € OKIG\N)\L GOAL

DYNAMICAL ANISOTROPY

>> new method

| TRIPLE COMNCIDENCE
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§ NMETHOD

F. Génnenwein

extreme C.M. anisotropy
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TEST OF THE ANALYSIS NMETHOD ON @ppye
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l ERIMENT
t APPLY THE UN CORRELANTED METHOD TO THE EXP

experiment uncorrelated experiment ratio
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SIMULATION No Cross talk
PARAMETERS NDF =14
Al O x2/NDF
.ABOVUT O . . . -
— 8.2:0.004-3 + 0.0090 0.16 0 0.59
§ A,=0.16 £ 0.02 0 d 035
S
8 - 0.16 8 0.24
W, ,=8% + 2%
3 I 20 3.24

SIMULATION No cross talk
PARAMETERS NDF =4
A, w.. | x2/NDF | P-VALUE
0 8 1.7 <0.0000
0.16 8 1.0 0.45 —







_.AND PERSPECTIVES

ABOVT CO RAS

° experiment3
1. more statistics

2. suppress/reduce cross talk

- on existing data (CORA2, cross talk experiment)
CO&AA’ ®» - hew experiment « without » cross tallk

S nm—
« simulation:

- improvement of models....
- scan more systematically the various parameters

evolution of w,;+ A, with neutron energy , FF mass ...
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