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Version 9.10.169

from 08/20/2015
Link: Separator “SECAR”

High Order  Extended Configurations

 SECAR extended configurations 

 SECAR documentation

 SECAR phase1 

 LISE++ modifications for SECAR

 SECAR files location

 SECAR phase 1 with COSY maps

 Optimization with LISE++

 SECAR phase1: Angular Acceptance

 SECAR phase1: Momentum Acceptance

 SECAR phase1: Charge states selection

 Experiment 15O(,)19Ne

 Fusion

 De-excitation by gamma at low

energies vs. kinematics

 Segmented configuration

 Open questions

http://fribastro.org/5_EQUIPMENT/SECAR/SECAR.html


SECAR documentation sources
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1. SEparator for CApture Reactions (SECAR) Pre-Conceptual Design Report

2. COSY file “inputCOSY-MC-4.fox” by G.Berg & M.Couder (Notre Dame)

Helpful information for the recent recoil separator development in LISE++:
Documentation for extended configurations of the recoil separator  “DRAGON” @ TRIUMF 

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

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


SECAR parameters (p.1) 
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SECAR  parameters (p.2) 
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Dipoles



SECAR parameters (p.3) 
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For SECAR 

phase1

Beam in 

LISE++



SECAR settings in LISE++  : target – FP2
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These aperture parameters are used to obtain angular 

and momentum acceptances of the separator. 

This settings list can be produced in LISE++ using menu “Experimental 

Settings -> Optics -> Optics settings: View and Print”



SECAR settings in LISE++  :  FP2 – DL38
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These aperture parameters are used to obtain angular 

and momentum acceptances of the separator. 

This settings list can be produced in LISE++ using menu “Experimental 

Settings -> Optics -> Optics settings: View and Print”



Configuration “SECAR phase1”
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@ LISE++



LISE++ modifications for SECAR : WF “bending” direction
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SECAR Wien filter in COSY

SECAR Wien  filter 

in LISE++

v.9.10.165
Up to v.9.10.164 only clockwise 

bending direction

We do not need

more rotation blocks



LISE++ modifications for SECAR : WF  link to COSY map
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• Wien filter dispersion is “floating” for each ion in LISE++, and is calculated based on the Dispersion coefficient.

• A new option has been developed for consistency in the case of COSY linked map 

v.9.10.168

• Link a COSY map to LISE++ block

you will get the message later in 

the Wien filter dialog

• Click the button 

to calculate the dispersion 

coefficient corresponding to the 

COSY map.
This coefficient will be valid for all 

fragments at different energies

• Set correct Selection 

and Bending directions



SECAR files location @ LISE++ package
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→   SECAR extended  for primary beam (not optimized  yet) 

→   COSY  file to generate SECAR maps for LISE++

SECAR segmented configurations will be done soon

→   SECAR extended configurations

→   SECAR  phase1 extended  : 15O(, )19Ne

LISE++ files  

LISE++ configurations

→   SECAR  phase1 extended  for primary beam

→   SECAR  phase1 extended  with COSY 5th order maps 



SECAR phase 1 with COSY maps
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File:  e_SECAR_p1_COSY.lpp

Blocks are linked with 5th order COSY maps



SECAR phase 1 with COSY maps  : links
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File:  e_SECAR_p1_COSY.lpp

List of blocks with 5th order COSY maps

“SECAR v6s.fox” can be used to 

generate these “local “maps



SECAR phase 1 with COSY maps :  1st order matrix elements

OT, 08/20/15, East Lansing 14

File:  e_SECAR_phase1_COSY_o5.lpp

Non-zero 

angular dispersion

Almost zero 

angular dispersion

Will be zoomed on the next page



SECAR phase 1 with COSY maps : 1st order matrix elements
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File:  e_SECAR_phase1_COSY_o5.lpp

DL37 – double focus, achromatFP2 – double focus, double achromat

FP1– horizontal focus, 

charge selection



SECAR phase 1 with COSY maps : beam sigmas
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File:  e_SECAR_phase1_COSY_o5.lpp

SECAR Pre-Conceptual Design Report

X Y



SECAR phase 1 with COSY maps : LISE++   MC  X-envelope
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File:  e_SECAR_phase1_COSY_o5.lpp

SECAR Pre-Conceptual Design Report

X



SECAR phase 1 with COSY maps : LISE++   MC  Y-envelope

OT, 08/20/15, East Lansing 18

File:  e_SECAR_phase1_COSY_o5.lpp

SECAR Pre-Conceptual Design Report

Y



SECAR phase 1 calculated by LISE++
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File:  e_SECAR_phase1.lpp Using fields from the SECAR Pre-Conceptual Design Report

DL37 – no X-focus, small dispersionFP2 – no double focus, small dispersion



SECAR phase 1 calculated by LISE++
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File:  e_SECAR_phase1.lpp Using fields from the SECAR Pre-Conceptual Design Report

DL37 – no X-focus, small dispersionFP2 – no double focus, small dispersion



SECAR pahse1 optimization in LISE++
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28 constraints, 

11 variable fields



SECAR phase1 optimization in LISE++ :  results

OT, 08/20/15, East Lansing 22

finally all constraints 

were positively done!!!

RESULTS

FP1

FP2

DL37



SECAR phase1 optimization in LISE++ :  results

OT, 08/20/15, East Lansing 23



Angular Acceptance
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Settings

Beam dialog

Monte Carlo

options

Monte Carlo Transmission settings

Coming to the FP1

See details for angular acceptance with the next link http://lise.nscl.msu.edu/9_8/SE_blocks.pdf#page=5

http://lise.nscl.msu.edu/9_8/SE_blocks.pdf#page=5


Angular Acceptance : Target – FP1
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Angular Acceptance:  Target  - FP2
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1st order 5th order



SECAR phase1 Angular Acceptance:  Target – DL37
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SECAP phase1 Angular Acceptance:  sectors
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There is not vertical focus at  FP1!

It is impossible to use vertical angular acceptance here
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FP1 - FP2 FP2 - DL37



Angular Emittance Loss  (5th order optics)
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X’

Y’

OT, 08/20/15, East Lansing

Intensity lost

70x70 mrad

26.3x45.8 mrad
25.2x40.0 mrad



Angular Acceptances in the SECAR phase1 file
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Angular Acceptances transmission benchmarks
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“Distribution” method
With set Angular Acceptances 

“Monte Carlo ” method
With set Angular Acceptances

No bounds 

“Monte Carlo ” method
No  Angular Acceptances

WITH  bounds 
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Angular Acceptances transmission benchmarks
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“Distribution” method
With set Angular Acceptances 

“Monte Carlo ” method
With set Angular Acceptances

No bounds 

“Monte Carlo ” method
No  Angular Acceptances

WITH  bounds 

@ DL38

Y’

X’

Y’

X’

Y’

X’
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Momentum Acceptance
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1st order

dP/P = ± 5 %

dP/P = ± 3.75 %

± 1.1 %

Corresponds to FP1 slits  ± 51.8 mm



Momentum Acceptance
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5th order

dP/P = ± 5 %

dP/P = ± 3.77 %

± 2.06 %



Charge States Selection:  “Distribution” method
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21+

23+

22+

0

00

20+

21+

23+

22+

20+

21+

23+

22+

20+

No slits, no aperturesFile:  e_SECAR_phase1_COSY_o5.lpp

FP1

FP2 DL37



Charge States Selection: Monte Carlo solution
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1st order

No slits, no apertures

21+

22+

20+



Charge States Selection: Monte Carlo solution
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1st order



Experiment 15O(, )19Ne
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LISE++ settings

Beam

Target

Production mechanism

File:  e_SECAR_phase1_reaction.lpp



Experiment 15O(, )19Ne :  sub-barrier fusion
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Experiment 15O(, )19Ne  : kinematics
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Please  check the  kinematics discussion for the DRAGON separator

http://lise.nscl.msu.edu/9_10/DRAGON/DRAGON.pdf#page=51

http://lise.nscl.msu.edu/9_10/DRAGON/DRAGON.pdf#page=51


Experiment 15O(, )19Ne: two-body kinematics

41OT, 08/20/15, East Lansing

It’s corresponds to  initial 

rectangle emittance 

dp/p =  +/- 1.8%



Experiment 15O(, )19Ne : kinematics
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In order to obtain distributions corresponding to two-boy kinematics HI+gamma

it is possible to change the initial beam emittance as



Experiment 15O(, )19Ne : selection
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@ FP1 slits



Experiment 15O(, )19Ne : selection @ FP2
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In front of the Mass Slits (FP2) 

with the Charge slits and Angular 

acceptances 

Pay attention for The Wien filter parameters!!!

The purpose of  E(or B) choice is to 

compensate dispersion after dipoles!



Experiment 15O(, )19Ne : selection
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19Ne3+ after the Mass Slits  (FP2)



Experiment 15O(, )19Ne : selection
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19Ne3+ after the DL37

19Ne3+ transmission 94.8%

Main cut by the 2-nd 

horizontal angular 

acceptance

Only 19Ne3+ passing through the separator !



Segmented configuration  -- should be done soon
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Segmented
“Easy” configuration for regular users

Extended
Detail configuration for experts

90 blocks 11 blocks (5 sectors, 3 material blocks and 3 slits)

MD1
ED1

Q6Q7

MD2

ED2

MD1 ED1

Q6Q7

MD2

ED2



Segmented configuration
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Pay attention for cut settings:

4 angular acceptances, 3 slits

5 sectors

(segments)



Summary
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1. Develop the  two-body kinematics mechanism in the case  HI & 

2. Primary beam scattering (large angles)

3. Wien characteristics utility  to compensate dipole dispersion

Open Questions:
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