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Abrasion-Ablation 
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Abrasion-ablation model 

abrasion ablation 

Projectile 

82Se 

Projectile fragmentation 

Target 

9Be 
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prefragment 

68Ti* 

Final 
fragment 

54Ca 

Residual cross section is  

a function of separation energy 

Ablation step (Evaporation cascade) uses a 

mass table to obtain separation energies!! 
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Abrasion-Ablation : Excitation energy 
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Global fit  by AA for all CSs obtained in the experiment allows to deduce 

the excitation energy parameters 

http://lise.nscl.msu.edu/7_5/lise++_7_5.pdf#page=85 User cross-section analysis 

using Abrasion-Ablation model  

.  

v. 9.4.44   06/09/12     

thermalization  

of excitation energy 

http://lise.nscl.msu.edu/7_5/lise++_7_5.pdf
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User cross-section analysis using Abrasion-Ablation model  
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Figure. Comparisons of experimental data 

[Bla94] and Abrasion-Ablation calculations 

for the 58Ni(650AMeV)+Be  reaction. Left top 

and middle top plots represent comparisons 

for a Local line, which was set to Z=27. Left 

bottom and middle bottom plots are done for 

the global data set. The right top plot shows 

the sum of all four models, using coefficients 

1,3,2,6 (see insertions in plots). 

Using this analysis it is possible to conclude 

that the best parameters to use in the AA 

model to describe these experimental data are  

<E*>=13 and sigma=4 MeV.  
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LISE++ Abrasion-Ablation : 2012 update 
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During analysis of GSI’s  238U, RIKEN’s 238U, MSU’s 82Se 

experiments there was significant modification of LISE++ AA: 

• Improving/Fixing problems (interpolation, new methods),  

• new properties (excitation energy thermalization and etc),  

• new utility: Initial prefragments plot, Decay Analysis utility 

update, 

• new mass tables (AME2011, GXPF1B), unknown masses 

extrapolation procedure update and so on 
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LISE++ Abrasion-Ablation: Decay Analysis 
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GXPF1B5 + LDM0, E* = 15.0 & 9.15 
(deduced from 82Se experimental data) 
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LISE++ Abrasion-Ablation: Decay Analysis 
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Region of interest 
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LISE++ Abrasion-Ablation: Decay Analysis 
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Can be used for 

systematics 

based on Sn 

evaporation 

corridor 

Region of interest 
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LISE++ Abrasion-Ablation: Decay Analysis 
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Region of interest 
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           So evap-channel / So evap-total   (one scale for all plots) 
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LISE++ Abrasion-Ablation: Initial prefragments plot  (82Se) 

10 More probable prefragments are Ti-isotopes (dZ=2) 



82Se  68Ti*  54Ca 
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Probabiltiy for 68Ti*(Ex=180MeV) 

t = 2.6e-2 

a = 3.6e-3 

p =9.3e-3 

Probabiltiy (dZ=2) 

 t^2 = 6.8e-4 

    a = 3.6e-3 

p^2 =8.7e-5 

It is necessary to create the MC 

version to gate for 54Ca residual in 

order to answer where (**Ti  **-

4Ca) alpha de-excitation is more 

probable 
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LISE++ Abrasion-Ablation: Initial prefragments plot  (76Ge) 

12 More probable prefragments are Ti-isotopes (dZ=2) 



Attempt to reproduce “Calcium anomaly” 
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GXPF1B vs. AA :  Z=20 
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Z 20 19 

average abs.deviation 

EPAX 0.548 0.260 

AME2003 0.378 0.223 

KTYU 0.357 0.281 

GXPF1B 0.241 0.361 

HFB17 0.382 0.380 



GXPF1B vs. AA :  Z=19 
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56K 



“GXPF1B5” 
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Alex Brown, ENSFN, October 11, 2012 

Pairing and Shell Gaps 

* 

* 

RIKEN Experiment: Ex(2
+)  0.5 MeV below predictions 

55-60Ca are more particle bound then GXPF1B predicted 



GXPF1B5 vs. AA :  Z=20 
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A.A. has been used to describe data with different mass models. 

So for GXPF1B5 the result is Ex=15 & Sig=9.15, 

that corresponds to the Hole depth = 44.8 MeV 



GXPF1B5 vs. AA :  Z=19 
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AA :  Z=20 
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AA :  Z=20 (with two lines for AME2003) 
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AA :  Z=19 
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AA :  Z=18 

OT, 03/07/2013, East Lansing 22 



AA :  Z=17 
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AA :  Z=21 
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More probable prefragments are Z=23 from AME2011 database. 

No data from GXPF1B and GXPF1B 



Abrasion-Ablation vs. GXPF1B5 for the 76Ge experiment 
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Abrasion-Ablation vs. GXPF1B5 for the 76Ge experiment 
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