
OT, 30-Jan-2013,  East Lansing 

LISE++ :  RESOLUT separator    (update 02/28/13)  

The code operates under MS Windows environment and provides a highly user-friendly interface. 
 It can be freely downloaded from the following internet addresses: 

http://lise.nscl.msu.edu 

LISE++ version 9.4.90  
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From 30.01.2013 

 Initial RESOLUT scheme 

 Angular acceptance of  the Solenoid block 

 Calculated RESOLUT values for 25Al (5 MeV/u) beam 

 1-st Solenoid tuning 

 Three gaps RF-buncher in COSY 

 Three RF-bunchers in LISE++ 

 2-nd Solenoid tuning 

 Three RF-bunchers in LISE++  vs. Reaction (separation, transmission) 

 RESOLUT : 1 gap RF-buncher solution 

 RESOLUT (1 gap RF-buncher) : optimization 

 Summary, Outlook 

block “RF buncher” – link to v.9.4.24 

LISE++ version 9.4.103  From 28.02.2013 

+ update 

Note: RF-buncher block is 

effective in MC mode 

http://lise.nscl.msu.edu/9_4/buncher/9_4_24_buncher.pdf
http://lise.nscl.msu.edu/9_4/buncher/9_4_24_buncher.pdf
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Initial RESOLUT scheme 
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Tuning dipole to define magnetic rigidity of the separator, 

Unitary matrix, no slits, zero length 

Initial  drift+solenoid+drift  

configuration to define angular acceptance 

3 gap Rf-buncher  was realized as 3 RF bunchers 

QQDQQ spectrometer 
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Angular acceptance of  the Solenoid block  #1 
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+ Drfit1 & Drift 2 (before and after the solenoid  

 : ellipse apertures +/- 50 mm) 

solenoid 

Beam  
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Angular acceptance of  the Solenoid block  #2 

4 
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Angular acceptance of  the Solenoid block  #3 
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Bounds OFF Bounds ON 

+/-80 mrad 

For analytical solution  or MC method without 

bounds it is necessary to set this value 

 (or 47 mrad from geometry without fields) to  

the Solenoid block acceptance 
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Angular acceptance of  the Solenoid block  #4 
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Envelope ALL Envelope only passed 

http://lise.nscl.msu.edu/9_4/buncher/RESOL

UT_3gap_angular%20acceptance.lpp 

Link to this file 

http://lise.nscl.msu.edu/9_4/buncher/RESOLUT_3gap_angular acceptance.lpp
http://lise.nscl.msu.edu/9_4/buncher/RESOLUT_3gap_angular acceptance.lpp
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Calculated RESOLUT values for 25Al (5 MeV/u) beam  
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1-st Solenoid tuning 
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Initial  drift+solenoid+drift  

configuration to define angular acceptance 

10st solenoid values from   

the previous slide: 

 

FSU COSY  :  2.71 T 

 

LISE++ small object  

at the RF buncher : 2.68 T 

 

LISE++ makes parallel   

after solenoid :   1.83 T 
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1-st Solenoid tuning : parallel after solenoid 

9 

SOLENOID 
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1-st Solenoid tuning : small spot @ RF-buncher (focus) 
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Drifts have been 

implemented  

to the Solenoid 

block 

After the solenoid block (B=2.68 T) 

SOLENOID 
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1-st Solenoid tuning 
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Initial  drift+solenoid+drift  

configuration to define angular acceptance 

1-st solenoid values from   

the previous slide: 

 

FSU COSY  :  2.71 T 

 

LISE++ small object  

at the RF buncher : 2.68 T 

 

LISE++ makes parallel   

after solenoid :   2.2 T 
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Three gaps RF-buncher in COSY  Three RF-bunchers in LISE++ 
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Three gaps RF-buncher in COSY  Three RF-bunchers in LISE++ 
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COSY  3 gaps   :  

 

Gap  Gap Size Bias 

1 D  +V 

2 2D  -2V 

3 D  +V 

LISE++  3 bunchers: 

 

Buncher  Gap Size Bias Phase 

1 D  V a 

2 2D  2V a+180 

3 D  V a 

First buncher 

RESOLUT_3gap.lpp 
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Three gaps RF-buncher in COSY  Three RF-bunchers in LISE++ 
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Bunchers 

1 2 3 

File:  RESOLUT_3gap.lpp 
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Three gaps RF-buncher in COSY  Three RF-bunchers in LISE++ 
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Before Buncher #1 

After  Buncher #2 

 StDev 

Before Buncher#1 0.144 

After Buncher #1 0.111  

After Buncher #2 0.0474 

After Buncher #3 0.017 
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Three gaps RF-buncher in COSY  Three RF-bunchers in LISE++ 
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dP/P=50% 
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Three gaps RF-buncher in COSY  Three RF-bunchers in LISE++ 
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Three RF-bunchers in LISE++ 
 

Advantages: 

•  It Can be use for all velocities 

•  Realistic simulation 

 

Disadvantages: 

• Difficult to find a phase 

• It is necessary manually to set this phase for all bunchers 

• It is impossible to make simultaneously optimization for all three bunchers. 

 

Solutions: 

• Creation the ThreeGap block 

• Creation configurations with one RF-buncher* which can be reproduced main properties 

current configurations and used for optimization 

 

*  it has been realized. See RESOLUT_1gap.lpp slides 
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2-nd Solenoid tuning 
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2nd - solenoid 

2nd solenoid values from   

the previous slide: 

 

FSU COSY  :  2.44 T 

 

LISE++  small object  

at the solenoid : 2.29 T 
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2-nd Solenoid tuning 

19 
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Three RF-bunchers in LISE++  vs. Reaction (separation, transmission) 
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File: RESOLUT_3gap_reaction.lpp 

Primary beam is taken into account, but 

Think about other reactions. 

 

EPAX cross section have been used 

 for  Two-body reactions 

After target  
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Three RF-bunchers in LISE++  vs. Reaction (separation, transmission) 
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After the 1st solenoid without  

angular acceptance  
After the 1st solenoid with  

angular acceptance  
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Three RF-bunchers in LISE++  vs. Reaction (separation, transmission) 
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After the 3 gap buncher without  

angular acceptance  
After the 3 gap buncher with  

angular acceptance  

+/- 47 mrad acceptance, 

Transmission 1.6% 
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Three RF-bunchers in LISE++  vs. Reaction (separation, transmission) 
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After the 3 gap buncher without  

angular acceptance, 

But taken bounds into account 

Transmission 4.0% 

All products Only 25Al 

Primary beam 
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Three RF-bunchers in LISE++  vs. Reaction (separation, transmission) 
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After the MQ4 without  

angular acceptance, 
After the MQ4 without  

angular acceptance, 

+/- 47 mrad acceptance, 

Transmission 1.6% 
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Three RF-bunchers in LISE++  vs. Reaction (separation, transmission) 
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After the slits1 without  

angular acceptance,  

But taken bounds into account 

Transmission 1.6% 

All products Only 25Al 
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RESOLUT :  transmission, separation 
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Three RF-bunchers in LISE++  : 25Al envelopes 
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X Y 

X Y 
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Three RF-bunchers in LISE++  : 25Al transmission 
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RESOLUT :  One gap RF-buncher solution  in LISE++ 
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RESOLUT_1gap.lpp 
Should be used factor 4 

relatively nominal voltage 

Pay attention for the factor  

in this configuration 

See the next slide 

Main advantage of this 

configuration is possibility to use 

the LISE++ built-in optimization 

procedures 

Click this button to set  

the phase corresponded 

to smallest d-value 
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RESOLUT :  optimization 
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488 kV 

216 degrees 

488 kV in this mode 

corresponds to  

122 kV nominal value. 

 

 

From FSU COSY file  

V= 119.6 kV  

(see page 7) 
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RESOLUT :  RF buncher plots 
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RESOLUT :  One gap RF-buncher solution  in LISE++ 
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RESOLUT   (One gap RF-buncher) : fragment transmission 
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After the Slits1 with angular  acceptance, Bounds OFF 

Isotope Group 
Only 25Al 

Transmission values are identical in RESOLUT_1gap & RESOLUT 3_gap 
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Summary,  Outlooks 
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 The RESOLUT  separator configurations can be used in Monte Carlo mode to 

simulate experiments, fragment transmission and separation 

 Analytical solutions for optimization of  RF-buncher in RESOLUT  separator 

configuration (1 gap solution) can be used to tune Three-gap RF buncher 

(Bias, Phase) 

 It is recommended in the case of fragment velocity beta~0.1 to use the 

Separator configuration with 1-gap solution in order to have optimization 

tools working properly 

 

 1 gap RF-buncher “Distribution” solution will be done soon 

(now it is acting  as a drift block for transmission calculations) 

 MC solution for the RF-buncher should be checked for large angles 

 ? Consider creation of blocks “2gap RF-buncher” and “3gap RF-buncher” by 

analogy with COSY 

 ? Consider implementation of  V=V0*f(R,Z) in MC calculations 

 Apertures, acceptances should be checked 
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Finally…  version 9.4.87 

35 

FSU’s request (Prof.I.Wiedenhoever)  

 
Information from  Prof.I.Wiedenhoever  and  discussions  

with Dr.M.Portillo and Prof.G.Rogachev are very appreciated. 

configurations: 

config/other/RESOLUT_1gap.lcn 

config/other/RESOLUT_3gap.lcn 

 

example files: 

examples/RESOLUT/RESOLUT_1gap.lpp 

examples/RESOLUT/RESOLUT_1gap_reaction.lpp 

examples/RESOLUT/RESOLUT_3gap.lpp 

examples/RESOLUT/RESOLUT_3gap_reaction.lpp 

 

This file  http://lise.nscl.msu.edu/9_4/buncher/9_4_87_buncher.pdf 
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version 9.4.103   -- update 
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• configurations revision 
Do not use angular acceptance for a Solenoid block! 

Angular acceptances +/-47 mrad moved to the “tuning dipole” block 

 

•  RF-buncher transmission  

analytical calculations 
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version 9.4.103   -- update 
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• Graph_goodies (ellipse plot) 

Pseudo Monte Carlo plot is under construction 
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Next steps for version 9.6 
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• develop the Timing component for the Distribution4 class  


