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Custom Shape Degrader

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://www.nscl.msu/edu/lise

version 8.5.28 

Contents:

• Degraders in the dispersive focal plane 
(wedge, curved profile)

• Custom shape degrader

• Edge effects

• Polynomial shape

• Algorithm of calculations

• Negative thickness

• Examples

• New other features (version 8.5.9-8.5.28)
Thanks to

Dr. M.Portillo and  Dr. M.Hausmann

(NSCL/MSU)

for fruitful discussions
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Degraders in the dispersive focal plane

LISE++ calculates a curved profile 

based on the angle of wedge ( ) 

Curved profile shape can saved/loaded 

to/from files *.degra

(default directory “lise\degrader”)

“e0” corresponds to original foil thickness

The wedge dialog shows

thickness material at the central axis

Wedge and Curved profile are the first 

order optic degraders:

Thickness = a1*x + a0

We need higher orders!
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Custom Shape Degrader

Custom shape can saved/loaded 

to/from files *.custom 

(default directory “lise\degrader”)

“e0” corresponds to 

thickness material at the central axis

“ *.custom”  and  “ *.degra” files are compatible

LISE++ is able to operate and keep 

independently  both shapes  

(curved profile & custom shape)
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Custom Shape  vs. Curved Profile
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Columns are used by LISE++

to  calculate shapes

Tan (reduced)  is ….

C(i)  = ThickFromX(i) /  min_e0  

Tan_reduced(i) = tan( acos(C(i)))

where min_e0  is the minimum 

thickness  of the degrader
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Custom Shape  vs. Curved Profile in LISE++ file
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Custom Shape Degrader calculation
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Custom Shape Degrader : Achromatic mode 
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Custom Shape Degrader : Achromatic mode 
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Custom Shape Degrader : Monochromatic mode 
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Edge effect. Wedge shape : Monochromatic mode 

<E> = 129.7 MeV/u

<E> = 130.7 MeV/u
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Edge effect. Monochromatic mode. Solutions

Custom shape

Monochromatic mode

Original

Monochromatic mode 

+ 

Large slits

Monochromatic mode 

+ 

Polynomial fit

+

Polynomial mode
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Edge effect. Monochromatic mode. Solutions

Monochromatic mode 

+ 

Polynomial fit

+

Polynomial mode

The same polynomial 

for large slits
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Edge effect. Achromatic mode. Solutions

Custom shape

Achromatic mode

Original

Achromatic mode 

+ 

Large slits

Achromatic mode 

+ 

Polynomial fit

+

Polynomial mode
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Edge effect. Achromatic mode. Solutions

Achromatic mode 

+ 

Polynomial fit

+

Polynomial mode

The same polynomial 

for large slits
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Polynomial mode. Algorithm (part 1)

Algorithm of calculations (part 1) :

• Chose a calculation mode (achromatic or 

monochromatic )

• Set shape parameters (Block, X0,L,)

• Calculate (button “Calculate”)

• Make the calculated  custom shape as 

CURRENT  (button “Make it as Current”)

• Set the boundaries of fit 

(pay attention to avoid edge effect zones) 

LISE++ proposes 

automatically the next 

boundaries

Left B =  Left Slit + D

Right B =  Right Slit - D

where D is 

0.1 * Slit Width
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Polynomial mode. Algorithm (part 2)

Algorithm of calculations (part 2) :

• Select a polynomial order

• Now you are ready to fit (click button “Fit by 

a polynomial”). 
Polynomial coefficients will be shown in the dialog,

and Fit results in a new window

• Chose mode “Polynomial”
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Polynomial mode. Algorithm (part 3)

Algorithm of calculations (part 3) :

• Check polynomial  coefficients:
should be a0 = e0, a1 = Wedge angle 

• Calculate (button “Calculate”)

• Make the calculated  custom shape as 

CURRENT  (button “Make it as Current”)

• Click the button “Ok” to save this current 

shape in the Wedge block

• Click the button “Ok” in the Wedge dialog 

to save this current Wedge block in LISE++ 

Set-up configuration

It has been 

done!
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Examples: Achromatic mode

http://groups.nscl.msu.edu/lise/8_5/custom_shape/wedge_77Ni_achr.lpp

http://groups.nscl.msu.edu/lise/8_5/custom_shape/wedge_77Ni_achr.lpp
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Examples: Monochromatic mode

http://groups.nscl.msu.edu/lise/8_5/custom_shape/wedge_77Ni_mono.lpp

http://groups.nscl.msu.edu/lise/8_5/custom_shape/wedge_77Ni_mono.lpp
http://groups.nscl.msu.edu/lise/8_5/custom_shape/wedge_77Ni_mono.lpp
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Negative thickness

If LISE++ meets negative thickness, 

then the code supposes zero thickness,

and recalculates again
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Negative thickness

LISE++ keeps this profile 

with zero thickness for some places,

and work then by a regular way

http://groups.nscl.msu.edu/lise/8_5/custom_shape/wedge_77Ni_negative.lpp

http://groups.nscl.msu.edu/lise/8_5/custom_shape/wedge_77Ni_negative.lpp
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New other features (version 8.5.1-8.5.28)

• Plotting errors : option "turn  off“

• Plotting data : "NO LINE" option through

the Method drawing dialog

• Plotting Legend or caption : option "turn  off"

• Database plot: option "decay mode“

• "BI" code: corrections for 1-dimensional file 

• Solenoid block in the "Setup" dialog: modifications 

• Brho scanning utility: modifications for fission case

• Several modifications including the correction of 

E=f(B,v) function for Wien-filter 

• Option : Y-title turn on 180 degrees for screen (Mac's case)

• Erasing space in COSY log-files for high order optics. 

Magnification optic coefficients should be not equal to zero. 

LISE++ checks and corrects.

• Modification for Abrasion-Fission reaction if 

User Cross section & Secondary reactions options set

• Changes to get new option and configuration files for 

users without admin privileges

• Correction in Monte Carlo transmission 

calculations for Length 

• Version 8.5.8  - New version of ISOL catcher 

includes fusion-residual,  user excitation files,   

materials in  front and behind the target

http://groups.nscl.msu.edu/lise/8_5/2009_catcher.pdf
http://groups.nscl.msu.edu/lise/8_5/2009_catcher.pdf
http://groups.nscl.msu.edu/lise/8_5/2009_catcher.pdf
http://groups.nscl.msu.edu/lise/8_5/2009_catcher.pdf
http://groups.nscl.msu.edu/lise/8_5/2009_catcher.pdf
http://groups.nscl.msu.edu/lise/8_5/2009_catcher.pdf
http://groups.nscl.msu.edu/lise/8_5/2009_catcher.pdf

