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1. Introduction: First order optics minimization in LISE++ (links)

2. Modification of M-multipole blocks for 2nd order optimization

3. Modification of the  “Fitting constraints” block for 2nd order

• Aberrations list

4. Run new minimization version

• High order truncation problem

5. “OptBeam” : New Beam sigma vector used only in the Optics Optimization

Purpose: 

2nd optics minimization of existed separators

1OT, 28-July-2015,  East Lansing
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Introduction: First order optics minimization in LISE++
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v.9.10.100 22-05-15 Optics minimization (main part)

v.9.10.119 23-06-15 Optics minimization (update)

v.9.10.142 22-07-15  Using LISE++ optics minimization for the

DRAGON2000 extended configuration development

http://lise.nscl.msu.edu/9_10/9_10_minimization.pdf
http://lise.nscl.msu.edu/9_10/9_10_minimizationU.pdf
http://lise.nscl.msu.edu/9_10/DRAGON/DRAGON.pdf
http://lise.nscl.msu.edu/9_10/DRAGON/DRAGON.pdf


Modification of M-multipole blocks for 2nd order optimization
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New feature: using sextupole fields in the Optimization process.

Evidently, it has an effect only in the 2nd order optimization



The “Optics settings”  dialog  and Sextupole fields for optimization
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It is possible to change quickly the use of Quadrupole and/or Sextupole fields from the Optics settings dialog



The “Optics settings”  dialog  and Sextupole fields for optimization
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Chars “q” and “s” show what component  (“q”uadrupole or “s”extupole) of multipole is used in the Optimization process



Modification of the “Fit constraint” block for 2nd order optimization
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New feature: Selection of 2nd order matrix 

element for the “Optimization” process



“Fit constraint” block for 2nd order optimization : Aberrations List
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1st order :  V1= (a|b)*s(b)

2nd order : V2=(a|bc)*s(b)*s(c)

Comparison of absolute

largest 1st and 2nd

orders aberrations

The Aberration list purpose : show  a 2nd element to pay 

attention. Aberration value is: 

Status messages

V1 < 3 V2 attention

V1 < V2 Critical

V1 <  V2 /3 VERY critical



Run 2nd order optics minimization
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The 1st part of DRAGON2000 :

Target – Charge Slits Initial settings

Q1

Q2

Aberration list @ Charge Slits  

Let’s try to neglect  the element T144 in the optimization 

using  Q1 & Q2 multipoles!



Run 2nd order optics minimization
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Let’s try to neglect  the element 

T144 in the optimization using  

Q1 & Q2 multipoles!

Sextupole field Q2-s has been changed 

from 0.106 kG to 0.428 kG

During the optimization  

the T144 element has 

been changed from 

1.00e-3 to -9.1e-18 Quadrupole fields Q1-q & Q2-q 

have not been changed 



High order truncation problem

10OT, 28-July-2015,  East Lansing

Let’s create  the Beam vector for optimization 

with large X’ component 

First order X-sigma  is small 

@ Charge Slits

Aberration list @ Charge Slits  

No large aberrations with using

GLOBAL matrices!



High order truncation problem
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But Let’s run Monte Carlo calculation 

the similar beam emittance

1st order

s(X) = 0.26 mm

2nd order

s(X) = 44 mm ?



High order truncation problem
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• We did not observe large values in the Aberration list 

calculated with the Global matrices

• Large aberrations have been observed in Monte Carlo 

calculations where local 2nd order  matrices are used

• It is happen due to truncation of high order values with 

matrices multiplication

• Recommendation: not to use large Beam sigma 

values for optimization. 2nd order optic optimization 

operates with small emittances

• For large emittance the LISE++ optimization should be 

updated to work with  Monte Carlo results.

1st order
With large  X’ emittance  (100 mrad)

2nd order
With large  X’ emittance  (100 mrad)

2nd order
With insignificant X’ emittance  (20 mrad)



“OptBeam” : New Beam sigma vector used only in the Optics Optimization
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“Beam” dialog

“Fit constraint” dialog

“Main” Beam emittance is used for transmission calculations in both (“Distribution” 

and MC) modes, for  matrices in Optical Block dialogs and so on.

New Beam sigma vector

(“OptBeam”) used only for optics

optimization in the Fit Constraint

block dialog and the Optics Fit

dialog.

Access to the dialog to this bema

vector modification can be done

through the Beam or Fit Constraint

block dialogs

This new beam vector  for optimization 

has been created to avoid additional 

beam emittance editing due to switching 

between fragment transmission 

calculations and the optimization mode, 

which done for the primary beam 


