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from 06/06/2016

The 2nd order approximation equations in C-format were provided by

Robert Hipple (Department of Physics and Astronomy, Michigan

State University) based on H.Wollnik’s work NIM 34 (1965) 213-221
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• Comparison between COSY & LISE calculations for electric dipoles

• Using 2nd order electrostatic dipoles in EMMA  @  TRIUMF

• Using 2nd order electrostatic dipoles in SHELS @  FLNR/JINR

• Outlook



2nd order E.D. settings for already existed configuration
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1st step: set “checked” the 2nd order box 2nd step: click “Matrix calculations” button

3rd step: Accept calculations



Comparison between COSY & LISE calculations for electric dipoles
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“Cylindrical” type; Radius = 1 m; Angle = 20 deg

COSYLISE



Comparison between COSY & LISE calculations for electric dipoles
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“Cylindrical” type; Radius = 4 m; Angle = 20 deg

COSYLISE



Comparison between COSY & LISE calculations for electric dipoles
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COSYLISE

“Spherical” type; Radius = 4 m; Angle = 45 deg



Using 2nd order electrostatic dipoles in EMMA  @  TRIUMF
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http://lise.nscl.msu.edu/9_10/EMMA.pdf

http://lise.nscl.msu.edu/9_10/ED/EMMA_2016.lpp

The new version with 2nd order electrostatic dipoles  :

Or  in the LISE++ package “files\examples\TRIUMF\EMMA_2016.lpp”

http://lise.nscl.msu.edu/9_10/EMMA.pdf
http://lise.nscl.msu.edu/9_10/EMMA.pdf
http://lise.nscl.msu.edu/9_10/ED/EMMA_2016.lpp


Using 2nd order electrostatic dipoles in EMMA  @  TRIUMF
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2nd order

NIM A544 (2005) 565 LISE++ v.9.10.207 LISE++ v.9.10.296

2nd order



Using 2nd order electrostatic dipoles in EMMA  @  TRIUMF
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NIM A544 (2005) 565 LISE++   v.9.10.296

2nd order 2nd order



Using 2nd order electrostatic dipoles in EMMA  @  TRIUMF
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NIM A544 (2005) 565 LISE++   v.9.10.296

2nd order 2nd order
with (X)=0.02mm & (Y’)=1mrad



Using 2nd order electrostatic dipoles in SHELS @  FLNR/JINR
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http://lise.nscl.msu.edu/9_8/SHELS/SHELSinLISE.pdfv.9.8.166 
from 11/23/14

Preparation to the experiment

How 2nd order optics calculations are important for 

transmission value in the case of the SHELS separator ?

http://lise.nscl.msu.edu/9_8/SHELS/SHELSinLISE.pdf
http://lise.nscl.msu.edu/paper/SHELS/SHELS_2016_R1.pdf


Using 2nd order electrostatic dipoles in SHELS @  FLNR/JINR
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http://lise.nscl.msu.edu/9_10/ED/SHELS_2016_o2.lpp

The new version with 2nd order electrostatic dipoles  :

Or  in the LISE++ package “files\examples\Dubna\SHELS_2016_o2.lpp”

1st order; Analytical solution

255Lr19+ transmission 

10.325% / 0.171 = 60.4%

255LrAll overall 

transmission 52.9%

Overall transmission = transmission through a separator of given isotope created in a target

http://lise.nscl.msu.edu/9_10/ED/SHELS_2016_o2.lpp


1st order; Monte Carlo solution; Overall transmission
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255Lr transmission 

4.51%

Including charge 

state contribution

255LrAll overall 

transmission 54.6%

255Lr transmission 

Q-state = 8.26%



2nd order;  Monte Carlo solution; Overall transmission
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255Lr transmission 

2.57%

Including charge 

state contribution

255LrAll overall 

transmission 31.2%

255Lr transmission 

Q-state = 8.24%



255Lr ion transmission 
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255Lr ion transmission 
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255Lr ion distribution @ final plane
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1st order 2nd order



255Lr ions envelopes (option “show all trajectories”)  : 1st order
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1st order

1st order
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255Lr ions envelopes (option “show all trajectories”)  : 2nd order
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2nd order

2nd order
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Outlook
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To find out why the difference between

H.Wollnik (used in LISE++) and COSY 

calculations for /** & /** elements


