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Aim: 

 

Main task of analysis of the recent 82Se experiment is to get production cross 

sections. Transmission through Transfer Hall and S800 BeamLine of beams with 

large emittances (X’,Y’,DP/P) was not study in details, and in analysis of the 

previous 76Ge experiment 100%-transmission was assumed. 

 

In order to obtain cross sections, it is necessary to perform  

• detail analysis of transmission 

• optics reconstruction to obtain A,Z,Q with good resolution  

 

Therefore.. Above of all,  LISE++ extended configurations should  be constructed, 

which allows to estimate transmission. 

This analysis is based on the latest LISE++ development: 

 

* Utilities for Extended Configurations  
* SLITS (Angular acceptance, Aperture, Slits) 

* Beam emittance modes (1&2D-shapes)  

* Use of Apertures in MC calculations 

* Benchmarks for Angular Acceptances 

http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_95_optical_utilities.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_95_optical_utilities.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_91_slits.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_91_slits.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_88_shapes.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_88_shapes.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_88_shapes.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_88_shapes.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_88_shapes.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_88_shapes.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_88_shapes.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_97_bounds.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_97_bounds.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_85/9_2_96_slits_analysis.pdf
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Contents 

 

 

• Segmented & Element NSCL configurations 

 

• Different codes calculations 

  Dipole: 

  Dipole+Quad 

 

• Benchmarks of configurations with different emittances: 

  X & X’  (2D rectangle) 

  Y & Y’  (2D rectangle) 

  X’ & dP (2D rectangle) 

  Y’ & dP (2D rectangle) 

  X’,Y’ (independent 1D rectangles) 

  X’,Y’ & dP (independent 1D rectangles) 

 

• Transmission results 

 

• Conclusion 

• Outlooks  
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Segment beam pipe diameter  multipoles  

A1900            8”       yes 

Transfer hall            4”       no 

S800BeamLine           7”       no 

Software Max.Order multipoles use 

COSY            5       yes 

Transport            2       no 

LISE++  

calculation (based on TRANSPORT)                  2       no 

use           5       yes 

  

Transmission can be estimated with codes  

MOCADI or LISE++ (in Monte Carlo mode with extended configurations)  
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Segmented configurations: Number  Start  Stop Optics Source 

 of blocks   order  maps 

A1900_2010.lcn  4 z15 z105 1 

A1900_segmented_COSY.lcn 4 z15 z105 5  link 

 

Extended configurations: 

A1900_extended_COSY.lcn* 73 z15 z106 5  link  

A1900_extended_COSY_only_Quads.lcn 73 z15 z106 5  link 

A1900_extended_LISE.lcn 73 z15 z106 2 

A1900_I190_extended_LISE.lcn 113 z15 i190 2  link 

A1900_S800BL_extended_LISE.lcn 157 z15 i250 2  

S800BL_extended_LISE.lcn 48 i190 i250 2  link 

 

Final extended configuration (version 9.2.107):  

A1900_extended_COSY_S800BL_LISE.lcn* 73 z15 i250 5-2 

 

 

*- includes sextupoles and octupoles for A1900 

 

• Extended_LISE versions (based on TRANSPORT calculations) have been created with use of TRANSPORT files obtained from J.Stetson,T.Ginter & D.Bazin 

• Extended _ & Segmented_COSY versions (based on COSY maps) have been created with use of COSY files obtained from M.Portillo 

http://groups.nscl.msu.edu/lise/9_2/9_2_106/source/COSY_A1900_Maps_Segmented.zip
http://groups.nscl.msu.edu/lise/9_2/9_2_106/source/COSY_A1900_Maps_extended.zip
http://groups.nscl.msu.edu/lise/9_2/9_2_106/source/COSY_A1900_Maps_extended_only_Quads.zip
http://groups.nscl.msu.edu/lise/9_2/9_2_106/source/Transport_A1900_TransHall.zip
http://groups.nscl.msu.edu/lise/9_2/9_2_106/source/Transport_S800BL.zip
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Transport source 
LISE++ 

DI 3.094   45.0  0.045     0 0   0 0 ; 

COSY 
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Transport 

Transport 

source 

LISE++ 

Quad 

Q 
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 Please use links below to reach corresponding analysis 

 

 

  X & X’  (2D rectangle) 

 

  Y & Y’  (2D rectangle) 

 

  X’ & dP (2D rectangle) 

 

  Y’ & dP (2D rectangle) 

 

  X’ & Y’ (independent 1D rectangles) 

 

  X’,Y’ & dP (independent 1D rectangles) 

http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XX.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XX.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_YY.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_YY.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_YY.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_YdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_YdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_YdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_YdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XY.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XY.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XYdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XYdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XYdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XYdP.pdf
http://groups.nscl.msu.edu/lise/9_2/9_2_106/9_2_106_extended_XYdP.pdf
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from Target to from Target to 

  configuration order A1900-FP (105) i190 (rotate) I-slits (214) 
S800BL 
 FP-slits 

from A1900FP 
 to S800BL FP 

S800BL 
 FP-slits  

with I-PPACs 

from A1900FP 
 to S800BL FP 
with I-PPACs 

A1900_LISE extended 1 71.0% 70.5% 61.9% 60.0% 84.5% 51.1% 72.0% 

A1900_LISE extended 2 53.0% 23.5% 21.1% 14.8% 27.9% 13.7% 25.8% 

A1900_COSY extended 1 68.0%         

A1900_COSY 
+S800BL_LISE 

extended 2 62.0% 54.0% 46.1% 35.0% 56.5% 31.3% 50.5% 

A1900_COSY 
+S800BL_LISE 

extended 5 66.0% 51.0% 43.2% 32.0% 48.5% 28.5% 43.2% 

A1900 segmented 1 77.0%         

A1900 segmented Distribution 91.0%         

X=Y=1mm, 

X’=60mrad, 

Y’=40mrad, 

dp/p=2.5% 

Initial emittance 
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X=Y=1mm, 

X’=60mrad, 

Y’=40mrad, 

dp/p=0.1% 

Initial emittance 

from Target to 

  configuration order A1900-FP (105) i190 (rotate) 
S800BL 
 FP-slits  

with I-PPACs 

from A1900FP 
 to S800BL FP 
with I-PPACs 

A1900_LISE extended 1 89.4% 88.4% 85.3% 95.4% 

A1900_LISE extended 2 86.5% 84.7% 81.0% 93.6% 

A1900_COSY 
+S800BL_LISE 

extended 2 74.7% 63.6% 58.9% 78.8% 

A1900_COSY 
+S800BL_LISE 

extended 5 80.2% 59.2% 55.5% 69.2% 
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• Extended configurations based on COSY and LISE-Transport optics calculations have been 

created for A1900 + TrasferHall + S800BeamLine lines. 

 

•Analysis shows, that 2nd order corrections obtained with multipoles (6 or 8) and calculated by 

COSY are very important for high order optics of A1900.  

 

• TransferHall and S800BL lines do not have multipoles (6 or 8), and therefore LISE-transport 

calculations can be used for second order optics. 

 

• Based on previous two items, A1900_extended_COSY_S800BL_LISE.lcn configuration is 

recommended for qualitative transmission calculations 

 

• Calculated Transmissions between A1900_FP_slits and S800_target_box are 

for emittance X=Y=1mm, X’=60mrad, Y’=40mrad, dp/p=0.1%   is about  80% (69-95%); 

for emittance X=Y=1mm, X’=60mrad, Y’=40mrad, dp/p=2.5%   is about  50% (26-72%); 

 

• S800BL Momentum Acceptance with I-PPACs use is less than 4% 

 

• Resolution of Momentum corrections with S800BL I-PPACS without optical reconstruction can  

not exceed 0.25% (StDev) 

 

 

……. Will be updated 
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• Slits after block should be set in extended configurations to reproduce 

transmission lost according to MC calculations with bounds (apertures) 

 

• Angular acceptances in A1900 segmented configurations should revised 

 

• Real experimental fields should be used in extended configurations, and the 

following simulations should be compared with experimental results 

 

• Momentum correction resolution @ S800BL I-PPACs should be obtained 

using experimental data with/without optical reconstruction 

 

……. Will be updated 


