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Type of mass distribution of fragments of stimulated and spontaneous fission depending on the nucleon composition of the 
fissile nucleus for the region of heavy and superheavy nuclei Cf – Fl.
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Experimental setup and methods of data processing

• Time resolution 150 ps

• Mass resolution ~ 3-5 a.e.m

• Angular resolution 0.3◦

• Geometric efficiency  1-8%
(depends on the size of 
the detectors 
and the distance between them)

Measured parameters:

TOF1, TOF2, 1, 2

Conservation law for nucleon 
numbers:

Mproj + Mtarg = M1+M2 + νpre

Impulse conservation law:

Mproj Vproj = M1V1 + M2V2

Received parameters:
М1,2, ТКЕ
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Characteristics of FF and QF
Fission of nuclei Quasifission

• Mass distribution has a typical 
Gaussian shape with the dispersion 
depending on excitation energy and 
angular momentum of compound 
nucleus 

• Symmetric angular distributions of 
fragments with respect to 90◦ in the 
center-of-mass system

• Wide mass distribution

• Asymmetric angular distribution of 
fragments with respect to 90◦ in the 
center-of-mass system

• Higher kinetic energies than for 
compound nucleus fission

6
nrv.jinr.ru (proximity model)

𝟑𝟐𝐒 + 𝟐𝟑𝟐𝐓𝐡 → 𝟐𝟔𝟒𝐒𝐠
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Experimental mass energy distributions (MED)

Bcoul=181,7 МэВ
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The results of the decomposition of mass distributions

The green line is the distribution 

within the LDM model. 

The blue lines are the distribution 

corresponding to the quasifission. 

The blue dots are the difference 

between the experimental data and 

the descriptions of the quasifission 

component and the liquid drop.
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Summary:

1. Mass-energy distributions of fission fragments were obtained for all 
measured energies 165, 181, 200 MeV; the dependence of the 
distribution width on the excitation energy was plotted.

2. The separation of quasifission and fusion-fission processes is carried 
out. The contribution of quasi-fission was at an energy of 165 MeV ~ 
50%, at 181 MeV -53% and at 200 MeV - 15%.

3. From the analysis of all the obtained experimental data, it was 
concluded that the process of fusion-fission of exciting 264Sg nuclei 
has the character of a deformed symmetric fission
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Extraction of binary event channels
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Analysis of TKE distributions for 
fragments with masses ACN ± 20 amu.
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Characteristics of the processes of СNF, QF processes
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𝟐𝟐𝑵𝒆 + 𝟐𝟒𝟖𝑪𝒎 → 𝟐𝟕𝟎𝐒𝐠
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Phys. Rev. Lett. 101 (2008) 092701

Study of the characteristics of the Mass-angular distributions of the reaction products
𝟑𝟐𝑺 + 𝟐𝟑𝟐𝑻𝒉 → 𝟐𝟔𝟒𝑺𝒈 using the CUBE setup

PRL 101



150

200

250

1870 событий

 

 

T
K

E
 (

М
эВ

)

 

 

 

 

 

 

 

1

2

В
ы

х
о

д
 (

о
тн

. 
ед

.) 64692 событий

 

209720 событий

 

689720 событий

  

180

200

220

<
T

K
E

>
  

(М
эВ

)

 

 E
*
 = 56 MeVE

*
 = 40 MeV E

*
 = 46 MeV

36
S +

 238
U®

274
Hs

*

  

E
*
 = 35 MeV

50 100 150 200 250
0

200

400

600

800


 


  

(М
эВ

2
)

50 100 150 200 250

Масса фрагмента (а.е.м.)

50 100 150 200 250

 

50 100 150 200 250

  

𝟑𝟔𝑺 + 𝟐𝟑𝟖𝑼 → 𝟐𝟕𝟒𝑯𝒔𝟑𝟐𝑺 + 𝟐𝟑𝟐𝑻𝒉 → 𝟐𝟔𝟒𝑺𝒈


