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E753 Experiment, why to study this?

Observables at scission corresponding to 
250Cf at E*=42 MeV from 12C+238U

fusion-fission reactions [3]
Study high E* fission and quasi-fission 

[3] M. Caamaño et al., PRC 92, 034606 (2015)

Nuclear structure effects

1[2] D. J. Hinde et al. AIP C. P. 1423. 65 (2012)[1] J. Toke et al., NPA 440 (1985) 327

Quasi-Fission



The experimental setup

VAMOS++
Angular acceptance = Δϑ= ±7 deg Δφ= ±10 deg

2 VAMOS Settings:
1) Bρ0 = 1.24 Tm, θ = 14 deg
2) Bρ0 = 1.1 Tm, θ = 21.5 deg

Fissioning System (FS): 
𝑍, 𝐴, 𝐸∗

Fission Fragment (FF):
𝑍, 𝐴, 𝑞, 𝑉, 𝑘𝐸, 𝜃, 𝜙

Target Thickness FS
9Be 500 μg/cm2 247Cm

NaturalB 100 μg/cm2 249Bk
24Mg 500 μg/cm2 262Rf
27Al 200 μg/cm2 265Db

Today, 
results with
this target

Transfer/Fusion-Fission

2

238U
@ 5.9 MeV/u

𝑬∗ = 𝟔𝟐𝑴𝒆𝑽



Aluminium target     Db265 Isotopic Fission Yields and Velocity

Isotopic Fission
Yields:

𝑍 ∈ 30,66
𝐴 ∈ [70,170]

Resolution:
∆𝑍/𝑍~1/80
∆𝐴/𝐴~1/200
∆𝑄/𝑄~1/70

[GEF] K.-H. Schmidt, B. Jurado, 2021v1.1

Complete	reconstruction of	the
fission-fragment velocity

in	center	of	mass

Access	to	Fission Dynamics		
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Aluminium target     Db265 Y(Z) and Even-Odd effect

[1] J. Toke et al., 
NPA 440 (1985) 327

(Before evaporation)
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Aluminium target     Db265 Y(Z) and Even-Odd effect

[1] J. Toke et al., 
NPA 440 (1985) 327

(Before evaporation)

4
Even-O

dd Staggering
(𝑫
𝒃
𝟏𝟎𝟓
𝟐𝟔𝟓)

[2] D. Ramos et al., PRC.99.024615



Aluminium target     Characterization of the Db265 scission-point

The scission-point properties are very difficult to derive experimentally
because the fragment detection occurs after neutron evaporation, hiding
the exact neutron numbers of the fragments.
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𝐴'( ~262,4 𝑢. 𝜈 )*+,-../+ ~2,6 𝜈 ,-../+0,12,,234
56' ~3,5 𝑡𝑜 5

Reconstruction of the fragment mass at scission:
𝑉7𝛾7
𝑉8𝛾8

=
𝐴8∗

𝐴7∗

• GEF predicts neutron evaporation between saddle and scission.
• The heavy fragment evaporates more neutrons than the light fragment according to the energy sorting of [1].
• We must first separate the quasi-fission from the fission and refine these observables.

[1] Karl-Heinz Schmidt and 
Beatriz Jurado PRL 104. 212501 



Conclusions

• Observation of fission (265Db) and quasi-fission consistent with previous
experiment.

• Indications of quasi-fission in agreement with Toke’s measurement. A 
positive 𝛿(𝑍) for high Z is an indication of 𝛿!" ≠ 0.

• No evidence of structure effects at high excitation energies. 

• Access to fission kinematic and isotopic information allows us to have a 
large number of observables to study Db265 high energy fission. I’m just
showing a sneak peek here.
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Future perspectives

• Complete study of the even–odd effect by studying it isotopically.

• We will access to isotopic neutron evaporation

• By combining different observables, neutron evaporation can be 
tested. There must be coherence between all physical
observables. This will be done with Yields, TKE and <𝜈>

• We will separate Quasi-Fission from Fission using model-
independent observables. 𝛿(𝑍) is a good observable for this.
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Thank you for your attention!


