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MOTER code development & application MOTER code development & application 
1st part  “Development“ by OT
2nd part  “Application” by MHversion 2.1.8

“Development“

1. Shell  (version 2.1)

2. Output Result files (intersection, tracing) 

3. Output Result file plotting

4. New I/O MOTER file format (version 2.1)

5. MOTER initialization file 

6. Source optimization, debugging (DipoleBlockModule)

7. MOTER help file

8. MOTER web-page

The code operates under MS Windows environment and provides a highly user-friendly interface.
This program is part of the LISE++ package which  can be freely downloaded from the following internet addresses:

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

MOTER 
documentation 

through 
ftp-server

Status of LISE++ 
and MOTER codes

Page 36
Fragment Separator Experts Meeting
East Lansing, USA, 03/31-04/02/08

http://groups.nscl.msu.edu/lise/paper/2008/LISE_2008.pdf

http://groups.nscl.msu.edu/lise/paper/2008/2008_02_29_MOTER.pdf
MOTER: 

beta-version (v.2.0) 

LISE folder

File association

http://groups.nscl.msu.edu/lise/paper/2008/LISE_2008.pdf
http://groups.nscl.msu.edu/lise/paper/2008/2008_02_29_MOTER.pdf
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Output MOTER result files: intersectionOutput MOTER result files: intersection

*. motsec
It is necessary to set positions to print ray data
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Intersection files: how to plot using LISE++Intersection files: how to plot using LISE++

*. motsec

1.
From MOTER

2.
From folder

3.
From LISE++
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Intersection files: how to plot using LISE++Intersection files: how to plot using LISE++

*. motsec
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Intersection files: how to plot using LISE++Intersection files: how to plot using LISE++
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Output MOTER result files: trace raysOutput MOTER result files: trace rays
*. motrace It is necessary to set positions to print ray data

step will be plotted
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RayTraceRayTrace files: how to plot using LISE++files: how to plot using LISE++

*. motrace

1.
From MOTER

2.
From folder

3.
From LISE++
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RayTraceRayTrace files: how to plot using LISE++files: how to plot using LISE++
*. motrace



OT. 08/01/08, East Lansing, MI 10

RayTraceRayTrace files: Debug Plotsfiles: Debug Plots (that LISE++ gets from MOTER)(that LISE++ gets from MOTER)
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RayTraceRayTrace files: Field Plotsfiles: Field Plots (that LISE++ gets from MOTER)(that LISE++ gets from MOTER)
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RayTraceRayTrace files: Trace Plots (1)files: Trace Plots (1)
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RayTraceRayTrace files: Trace Plots (2)  Selectionfiles: Trace Plots (2)  Selection
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RayTraceRayTrace files: Trace Plots (3)  Element boundariesfiles: Trace Plots (3)  Element boundaries

Element boundaries.
Use the “ change axis scales” icon in LISE++

To visualize boundaries
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New I/O MOTER file format (version 2.1)New I/O MOTER file format (version 2.1)
Old-format project consists from three files

Project.dem - Demand File: this file defines the error 
functions for which the program will attempt to minimize
Project.opt - Optimization file: this file controls the 
optimization programs.
Project.mag - Magnet file: this file defines the magnetic 
system and the phase space to be simulated 

New-format project consists just 
from one file with extension 

“*.moter”

Which combine all former sections of project 
and new sections have been implemented (as 
well as future development).

Only  “*.mag” files are shown. Files “dem” and “opt” are 
opened, and saved automatically with the “mag”-file. You can read / write old-format files  still / too
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New file format (1)New file format (1)
MOTERfile 
Version 2.1.6 
 
;------------------------------------------------------------ 
[General] 
File=C:\user\c\Moter_builder_2007\files\moter\a1900\a1900_08.moter 
Date=16-07-2008 
Time=23:19:33 
 
;------------------------------------------------------------ 
[Settings] 
Title=A1900_99 Test of Multipole magnets 
NoRays=50 
NP=10 
NSKIP=1 
doRandom=1 
ICON=1 
rand=0 
doScat=0 
Method (IOPT)=NOOP 
IRANDUM=0 
IRANSTA=0 
 
 
;------------------------------------------------------------ 
[Beam] 
Energy=9.5000e+02 
RM=1.0000e+00 
Charge=1.0000e+00 
 
 
;------------------------------------------------------------ 
[Options] 
NINDEPN1=1 
ISET=1 
DELTA=0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0  
LPRIMP=0 18 36 -1 0 0 0 0 0 0 -1  
JRKSTMS=3 
JHAMMING=1 
IBMTYPE=1 
NSIGMA=5 
ISIGMA=1 1 1 1 0 1  
RSIGMA1= 1.000e+00  1.000e+00  0.000e+00  0.000e+00  0.000e+00  0.000e+00  0.000e+00 
RSIGMA2= 1.740e+01  0.000e+00  1.000e+00  0.000e+00  0.000e+00  0.000e+00  0.000e+00 
RSIGMA3= 1.000e+00  0.000e+00  0.000e+00  1.000e+00  0.000e+00  0.000e+00  0.000e+00 
RSIGMA4= 1.740e+01  0.000e+00  0.000e+00  0.000e+00  1.000e+00  0.000e+00  0.000e+00 
RSIGMA5= 0.000e+00  0.000e+00  0.000e+00  0.000e+00  0.000e+00  1.000e+00  0.000e+00 
RSIGMA6= 1.000e-01  0.000e+00  0.000e+00  0.000e+00  0.000e+00  0.000e+00  1.000e+00 
SHOOT=0e+00     0e+00     0e+00     0e+00     0e+00     0e+00      
TGTPAR=0e+00     0e+00     0e+00     0e+00     0e+00     4.36872e-01      
RKXY=0.0000e+00 0.0000e+00 0.0000e+00 0.0000e+00 
KRAY=1 
KOUT=1 
FRAC=1.00000 
XTYP_offsets=0.0000e+00 0.0000e+00 0.0000e+00 0.0000e+00 
 
 
;------------------------------------------------------------ 
[RayPassed] 

Ray1=+0.0000e+00 +0.0000e+00 +0.0000e+00 +0.0000e+00 +0.0000e+00 +0.0000e+00 +0.0000e+00 +9.3150e+02 
;------------------------------------------------------------ 
[Optimization1] 
NPROBS=3 
ITERS=1 
NP0=1 
NPRINT1=0 
NPRINT2=0 
NETASCH=0 
MONO=0 
NTABLE=4 
NPIV=0 
MXFCN=3 
ICROW=1 
KREAD=1 
[Optimization2] 
GRDZMIN=0.00000e+00     
PHIMIN=1.00000e-09     
ZSQMIN=-9.00000e+36    
APZERO=0.00000e+00     
CMIN=1.00000e-05     
CMAX=1.00000e-01     
[Optimization3] 
RELPHI=1.00000e-20     
RELPPHI=1.00000e+01     
RELDGMX=1.05000e-10     
ETAVREL=1.00000e-25     
ETAHALT=1.50000e-15     
USQMX=1.00000e+01     
 
;------------------------------------------------------------ 
[Demand] 
'DEMAND FILE FOR a1900 
0     1      
1, 18, 1, 1, 1, 1.0, 0, 0.0, " " 
1, 0, 6, 2, 0, 0.0, 0, 0.0, " " 
1, 0, 6, 3, 0, 0.0, 0, 0.0, " " 
1, 0, 6, 3, 0, 0.0, 0, 0.0, " " 
1, 0, 6, 4, 0, 0.0, 0, 0.0, " " 
1, 0, 6, 4, 0, 0.0, 0, 0.0, " " 
1, 0, 6, 4, 0, 0.0, 0, 0.0, " " 
0, 0, 5, 5, 0, 0.0, 0, 0.0, " " 
0.1, 0, 0, 0.0 
1, 18, 2, 1, 1, 1.0, 0, 0.0, " " 
1, 0, 2, 2, 0, 0.0, 0, 0.0, " " 
1, 0, 1, 3, 0, 0.0, 0, 0.0, " " 
1, 0, 1, 4, 0, 0.0, 0, 0.0, " " 
1, 0, 1, 4, 0, 0.0, 0, 0.0, " " 
1, 0, 2, 5, 0, 0.0, 0, 0.0, " " 
1, 0, 2, 5, 0, 0.0, 0, 0.0, " " 
0, 0, 5, 6, 0, 0.0, 0, 0.0, " " 
1.0, 0, 0, 0.0 
1, 18, 3, 1, 1, 1.0, 0, 0.0, " " 
0, 0, 5, 2, 0, 0.0, 0, 0.0, " " 
0.1, 0, 0, 0.0 
1, 36, 1, 1, 1, 1.0, 0, 0.0, " " 
0, 0, 5, 2, 0, 0.0, 0, 0.0, " " 
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New file format (2)New file format (2)
 
;------------------------------------------------------------ 
[Elements] 
QUAD  {Quadrupole} =========================== 
2 2 2 
40 9.9 66 10 0.970032 
16 -16 -16 16 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
10.16 10.16 0 10.16 10.16 
0 0 0 0 0 
0 0 0 0 
0 0 0 0. 0.    ! last line 
QUAD  {Quadrupole} =========================== 
2 2 2 
9.9 9.9 66 10 -0.8786 
16 -16 -16 16 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
10.16 10.16 0 10.16 10.16 
0 0 0 0 0 
0 0 0 0 
0 0 0 0. 0.    ! last line 
QUAD  {Quadrupole} =========================== 
2 2 2 
9.9 26.94 44.6 10 0.460839 
16 -16 -16 16 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
10.16 10.16 0 10.16 10.16 
0.018262 0 0 0 0 
0.018262 0 0 0 
0 0 0 0. 0.    ! last line 
DIPO  {Dipole} =========================== 
309.91 
2 2 2 0.1 0 
26.94 26.94 10.16 1.0225 
45 0 0 
0 0 0 0 0 0 
20 -20 -20 20 
0 0 0 0 
0 0 0 0 
-0.4 -0.4 0 0 
0 0 0 0 
0 0 0 0 
0.12994 2.6506 -0.794226 0.00679 0.3215 0.0642 
0.12994 2.6506 -0.794226 0.00679 0.3215 0.0642 
4.5 15 0 
0 0 0 0 
0 0 0 0. 0.    ! last line 
QUAD  {Quadrupole} =========================== 
2 2 2 
26.94 9.91 44.6 10 0.558355 
16 -16 -16 16 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
10.16 10.16 0 10.16 10.16 

0.083797 -0.022581 0 0 0 
0.083797 0 0 0 
0 0 0 0. 0.    ! last line 
QUAD  {Quadrupole} =========================== 
2 2 2 
9.91 9.91 66 10 -0.842082 
16 -16 -16 16 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
10.16 10.16 0 10.16 10.16 
-0.082168 -0.003249 -0 0 -0 
-0.082168 0 0 0 
0 0 0 0. 0.    ! last line 
QUAD  {Quadrupole} =========================== 
2 2 2 
9.91 65.03 44.6 10 0.59324 
16 -16 -16 16 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
10.16 10.16 0 10.16 10.16 
0 0 0 0 0 
0 0 0 0 
0 0 0 0. 0.    ! last line 
FOCL  {Focl} =========================== 
0 0 0 10.16 10.16 
0 0 0 0. 0.    ! last line 
QUAD  {Quadrupole} =========================== 
2 2 2 
65.03 9.91 44.6 10 0.59324 
16 -16 -16 16 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
10.16 10.16 0 10.16 10.16 
0 0 0 0 0 
0 0 0 0 
0 0 0 0. 0.    ! last line 
QUAD  {Quadrupole} =========================== 
2 2 2 
9.91 9.91 66 10 -0.842082 
16 -16 -16 16 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
10.16 10.16 0 10.16 10.16 
-0.082168 -0.003249 -0 0 -0 
-0.082168 0 0 0 
0 0 0 0. 0.    ! last line 
QUAD  {Quadrupole} =========================== 
2 2 2 
9.91 26.94 44.6 10 0.558355 
16 -16 -16 16 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
0.2623 5.662 -2.9586 2.1928 -0.63215 -0.037313 
10.16 10.16 0 10.16 10.16 
0.083797 -0.022581 0 0 0 
0.083797 0 0 0 
0 0 0 0. 0.    ! last line 
SHRT  {Shrout} ===========================
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MOTER initialization fileMOTER initialization file

“MOTER.INI” file is located in the 
LISE++ root directory or  in the
MyDocuments\user\LISE directory, if 
the user does not have administrative 
privileges.

Right now there are just two keys 
kept in the file
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Source optimization, debugging Source optimization, debugging ((DipoleBlockModuleDipoleBlockModule))
NEW

OLD

Trying to avoid “goto metka***” operands,
Split huge text blocks to subroutines.

Erase repeated block, 
optimize them to one subroutine.
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““Dipole BlockDipole Block”” ModuleModule
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MOTER help fileMOTER help file

Should be recompiled with other Help-maker program !

/ LISE / moter.hlp
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MOTER webMOTER web--pagepage

Should be updated soon 
based on these presentations

http://groups.nscl.msu.edu/lise/moter.html

http://groups.nscl.msu.edu/lise/moter.html
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OutlookOutlook

1. Run the “Optimization (minimization)” procedure

2. Matrix creation as option

3. Source optimization, debugging
(“LSM.DATA” array (double [1 320 000]) should me modified, and so on, limitation for 
number of elements and particles should be eliminated)

4. The “MAP” procedure restore

5. Help, Documentation, “About” dialog

6. Spectrometer scaling (tuning)

7. MOTER element  optimization and implementation of new ones

8. LISE++ & MOTER configuration  exchanges and so on…
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