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In the LISE** package

by Oleg Tarasov

According to the LISE** site

LISE** . calculation of the transmission and yields of fragments produced and collected
in a separator. This code allows to simulate an experiment, beginning from the
parameters of the reaction mechanism and finishing with the registration of products
selected by a separator.

» predict the separator settings necessary to obtain a specific RIB;
« predict the intensity and purity of the chosen RIB;

« simulate identification plots for on-line comparison,;

» provide a highly user-friendly graphical environment;

« allow configuration for different fragment separators.

The LISE** code may be applied at medium-energy and high-energy facilities (fragment-
and recoil-separators with electrostatic and/or magnetic selections).

2015: Go to the low » SHE -- Update of Fusion reaction mechanism , “SHELLS”
energy domain! « S3 (GANIL), MSP144 (Dubna), PRISMA (LNL)
* Region of light nuclei — “DRAGON?”,... and now “SECAR”
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Recoil separator “SECAR” @ MSU

High Order Extended Configurations

Version 9.10.169
from 08/20/2015

g

(I i Wy

(.

SECAR extended configurations
= SECAR documentation

» SECAR phasel

= LISE** modifications for SECAR

= SECAR files location

= SECAR phase 1 with COSY maps

=  Optimization with LISE**

SECAR phasel: Angular Acceptance
SECAR phasel: Momentum Acceptance
SECAR phasel: Charge states selection
Experiment ¥0(a.,y)1°Ne

= Fusion

=  Selection
Segmented configuration
Open guestions

Link: Separator “SECAR”
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http://fribastro.org/5_EQUIPMENT/SECAR/SECAR.html

Configuration “SECAR phasel™

MICHIGAN STATE

UNIVYVERSITY

L 1S HAare

O.Tarasov, 08/20/15, East Lansing

Table 3.13. SECAR Optimized Setup fora 1 VF system

Quadrupole | Radius (m) | Pole tip field | Gradient T/m
(T

Q1 0.05 -0.36534 -7.3068000

Q2 0.068 0.21788 3.2041176

Q3 0.11 0.242644 2.2058545

Q4 0.08 -0.24501 -3.0626250

Q5 0.06 0.11128 1.8546667

Q6 0.14 0.181721 1.2980071

Q7 0.13 -0.0301475 -0.2319038

Q8

Q9

Q10

Q11

Q12 0.07 -0.22000 -3.1428571

Q13 0.05 0.20160 4.0320000

Q14 0.05 0.13147 2.6294000

Q15 0.05 -0.1450 -2.9000000

HEX(Q1) 0.05 -0.0006

HEX1 0.11 0.008620

HEX2 0.12 0.01449

HEX3 0.11 -0.0435

OCT1 0.07 0.006225

@ LISE**




MICHIGAN STATE

SECAR filesilocation @ LEISE S package RIRALI XY
LISE** files
\lise\files\examples\SECAR\"."
TName
18
e_SECAR SECAR extended for primary beam (not optimized yet)

SECAR phasel extended for primary beam
SECAR phasel extended with COSY 5™ order maps

SECAR phasel extended : 1°0(a., y)°Ne

e SECAR p1_beam
e_SECAR_p1_COSY
e SECAR p1_reaction

A

LISE** configurations

—  SECAR extended configurations

—  COSY file to generate SECAR maps for LISE**

SECAR segmented configurations will be done soon

O.Tarasov, 08/20/15, East Lansing SECAR Collaboration Meeting 5



© : _ MICHIGAN STATE
@n SECAR phase 1'with COSY maps & 1= oreeRmeatrixelements ey

Ly 1 S5 I

File: e SECAR_phasel COSY_o5.lpp

First order matrix elements

66Se (3.1 MeV/u); Settings on 66Se21+-21+: Config: DSSSSSDSDSSSSSSSSSS!
dp/p=14.49% ; Brho(Tm): 0.8000, 0.8000, 0.8000, 0.8000, 0.8000....

—— X/T glob o | X/D glob
— —¥/P glob 36 R/D — —¥/D glob
32}
28 |

24 |
L m

R/A (mm/mrad)
M

i
|
|
w’
'

<4.">~

R/D (mm/%)
A O & =]

0 4 8 12 16
Length [m]

FP1- horizontal focus,
charge selection

FP2 — double focus, double achromat DL37 — double focus, achromat

O.Tarasov, 08/20/15, East Lansin g 6



©@ : MICHIGAN STATE
@n SECAR phase 1 with COSY maps & LLISE S MIEEenvelopes P

66Se : MC Transmission Plot - Envelope

Sth order AngAccept: Off, Bounds: Off; "dI38" - last block for MC calc; no gates;

160

120

66Se : MC Transmission Plot - Envelope
5th order AngAccept: Off, Bounds: Off; "dI38" - last block for MC calc; no gates:;

80

40
£ _
E 0 £
>
-40
-80 Length [m]
'80 o 4 8 12 16 20 24
-120
Length [m
160 gth [m]
0 4 8 12 16 20 24
SECAR Pre-Conceptual Design Report .
15 : xfcm : ]
N X “ w0 [ Y 1] |
10 [ gy B2 R _
C B4 — _
: st B3 mj 5 r " - B
5+ r ,f::\..-—--.
R FP1 o= A K __%’ o
- ,r‘/f | N :_/ A
F - mrmd I e
L 1 i -1
n
Detl Det2 %:,EEEE
an i e QDQB Ql4  Qis | — 1
Q2 N o Oct1 B 1 -
Hex1 -03 Hex2 Hex3 n L
ae & Q7
1 1 1 1 ] L 1 1 |
10 20 . 10 20 30
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MICHIGAN STATE

UNIVYVERSITY

SECAR phase 1 calculated by [EISE :

'S B
—t IRy r 1

File: e SECAR_phasel.lpp Using fields from the SECAR Pre-Conceptual Design Report

First order matrix elements
66Se (3.1 MeV/u) + Be (1e-3 mglcm?); Settings on 665e21+-21%: Config: DSSFSSFSFDSDFSSSFSSFSSFSSF...

dp/p=15.59% ; Brho(Tm): 0.8000, 0.8000, 0.8000, 0.8000, 0.8000.... all charge states separ
sum of reactions
R/A 2o [RID
10
] 28
41
24}
21
“6‘? 20}
E
£ %

b

D
= &~ oo X

R/A (mm/mrad)
(=]

R

0 4 8 12 16 20 24 0 4 12 16 24
Length [m] Length [m]

FP2 — no double focus, small dispersion DL37 — no X-focus, small dispersion
Global matrx Global rmatrix
171393 |07 | o | o | 0 127182 [mm] 739263 [34e34 | 0o [ o | o [s511233 [mm]
075758 (093241 | o | o | 0 | 008012 [mead] [a1aat4 [163 [ o [ 0 [ 0 [243489 [ad]
| o | 0 |1594783|106042 | 0 | 0 [wm] | o | o0 192013856 o0 [ 0 [mm]
| 0 | 0 |252905 |o23087 | 0 | 0 [norad] | 0 | 0o mageriozo0a| o | 0 [wad
| 04117 |-09308 | o | o | 1 |-986959 [mm] | 298263 (065761 | 0 | 0 | 1 |-241863% [mm]
| o | o | o | o | o | 1 [ o | o | o | o | o | 1 [#

] Arrad] [rmim] A[mrad] o] %] Arm] Armrad] [rm] Arrad] mm] HEA|

O.Tarasov, 08/20/15, East Lansing 8



MICHIGAN ¢ E

SECAR phasel optimization iniSISE R ..

28 constraints,
11 variable fields

Optics fit

Blocks with parameters to vary Active Constraint blocks

#01-q Positiond005: @036 =Y <50 B3 =¥
#02-q Position@008: @040: 5% ¢80 B4_sY
#03-q Position@021: @04 X110 WF_ge
#04-q Position@024: @050 Y <38 WE1_sY
#05-q Position@027: @053 =Y <80 Hex3 &
H0E-q Position@045: @08 sx <80 Hexd s
H#07-q Positiond@047: @0EL: R16=0 FP2_<0
#058-q Positiond=0E7: @0El: R26=0 FF2_TD
#03-q Positiond@053: @062 R1Z2=0 FR2_<T
#10-9 Positiond=076: @06 R332 FF2_¥p
#11-q Positiond@078: @064 R33>-11 FF2 vm
@0ER: R34 =0 FF2 %P
@075 R <50 014_sR
@073 sR<E0 315_sR
@082 R12=0 FP_=T
@03 R34 =0 FP_vP
@08 RI1E=0 FF_=D

M iter = 20000

{3} Fit Settings

i Optics Settings
ffast editting) By Bowss output file

Show intial canditions A MatrcPlot

ﬁ Beam-Sigma Flot

SECAR_phasel_v7_orginal.fit




MICHIGAN STATE

SECAR phasel optimization in- LEISEF S results

First order matrix elements
66Se (3.1 MeV/u) + Be (1e-3 mal/cm?): Settinas on 68e21+-21+ Confia: DSSFSSFSFDSDFSSSFSSFSSFSSF... .

RIA TN gleb 42 36 RID
2t
28 b
—_ 24 b
) -
E 2 2
E £
E E &
= o
<
E E 12 |
gk
_4 -
4 L
_6 B
0 = e - ——— L2
-8 -4k 2
0 4 8 12 16 20 24 0 4 8 12 18 20 24
Length [m] Length [m]
Beam Sigmas: spatial
66Se (3.1 MeV/u) + Be (1e-3 mg/cm?); Settings on 86Se21+.21+; Config: DSSFSSFSFDSDFSSSFSSFSSFSSF...
180 |
element Initial LISE™ result  delta 160 |
Qi1 -3.6534 -3.4260
Q2 2.1788 1.7540 = 1401
£
Q3 2.4264 2.3870 -0.0394 S il
Q4 -2.4501 -2.4240 0.0261
> 100 |
Qs 1.1128 1.1480 0.0352 o
Q6 1.8172 1.8350 0.0178 ‘—! ol
a7 -0.3015 -0.2694 0.0321 ‘g
Q12 -2.2000 22020 -0.0020 “e0f
Q13 2.0160 1.9960 -0.0200 "
Q14 1.3147 1.3100 -0.0047
Qi1s -1.4500 -1.4450 0.0050 20
0 L
0 4 8 12 16 20 24

2
O.Tarasov, 08/20/15, East Lansing kength [m] 0
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Optics Order: 5

180
140

100

S0 ¥l ==

20

X [mm]

X’

-100 K

-140 K

-180 K

80 H

o

-120 K
° “ 8 12 e =5
Length [m]

24

70x70 mrad

1.5e+5
1 3e+5
1. 1e+5 |

Intensity lost  =oef

Fgelelololy &

26.3x45.8 mrad N

i © 10 A
Length [mMm}: window projection

50000

30000

18 S5 .

11
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MICHIGAN STATE

MomentumiAcCCEpLance EIITITES

AngAccept: Off, Bounds: ON; "dI38" -last block for MC calc; no gates; Optics Order: 1

180

140

100

60

1st order

20

X [mm]

— Emittance -100

- Beam CARD 10 - shape
H [sigma, sermi-aws, [Distribution
half-width...] method) 140

1.5 mm I 01 IGaussian
2T mrad I 0.1 IGaussian
3% mm | 01 IGaussian
4 P rmrad I 0.1 IGaussian

-180

0 4 8 12 16 20 24
Length [m]

0 [EA P {7

5L mm 1] [Gaussian

D % I 5 Rectangle unifarm -

L]

6000 |

dP/P=%25%

5000

4000 | dP/P=+3.75%

3000 | Corresponds to FP1 slits £51.8 mm
+1.1%

2000 |

1000 |

0

o] 4 8 12 16 20 24
0 L Lo
CARISECAR ohase? COSY o6 MomAce.lool Length [m]: window projection

O.Tarasov, 08/20/15, East Lansing SECAR Collaboration Meeting 12



MomentumAcCcepLance

MICHIGAN STATE

U N
I

IVERSITY

| = B

] " ot

5th order

— Emittance
P Beam CARD 10 - shape
H [sigma, sermi-axis, [Driztribution
half-width...] methad)

1.5 mm I 01 I Gaussian ;I
2T mrad I 01 IGaussian ;I
Y mm | 01 I Gaussian ;I
4 P mrad I 01 IGaussian -
5L mm 1] [Gaussian hd
D % I 5 Rectangle unifarm -

O.Tarasov, 08/20/15, East Lansing

X [mm]

160

120

80

40

-120

-160

AngAccept Off;, Bounds: ON; "dI38" - last block for MC calc; no gates; Optics Order: 5

10000 |

9000 |

2000 |

7000 |

6000 |

5000 |

4000 |

3000 |

2000 |

F - — ——- | =
4 8 12 16 20 24
Length [m]
AD/D - = 0/
O/ — 1+ 0 70
dP/IP=+3.77%
+2.06 % |

2 3 10 14 18
Length [m]: window projection

SECAR Collaboration Meeting

26
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File: e_SECAR_p1l_COSY.lpp

Charge States Selection: “D

stribution” method

MICHIGAN STATE
UNIVERSITY

LIS E

s

le9f { Noslits, no apertures
1e+8 | ]
1e+7 - 3
Te+6 F P 1 ]
fet5f ~f ]
R
letd ]
1e43 ; Selbeam] 2 2 2+ 4% H 1] o ]
E Te+2 "Se[beam] . E
"+ 17100.0%
E fevt ]
3_ 1e+0 gSe[beam] e ]
) 3
s fef 1
£ o2 ! e ]
1e-3f 1
1e4 f 3
3 sEsgbeam] - 14 4 16 18- 12 16 18400 %
le-5f ]
1e5f 1
1e-7 ; selbeam] 13- 15+ 1 13- T 3 13- 13100 0% ]
1e8 ;
1e-10 4
-700 -500 -300 A0 (100 300 500 700 1100
X (mm)

slits P2 : Beam & SetFragment Charge States

%Se (3.1 MeV/u) + Be (1e-4 mg/em?); Settings on ¥Se?'* 2", Config: DSSSSSDSDSSSSSSSSSSSSSDSDS...

dp/p=100.00% ; Brho(Tm): 0.7888, 0.7988, 0.7888, 0.7988, 0.7988

dI37 : Beam & SetFragment Charge States
¥Se (3.1 MeVu) + Be (e-4 mg/om?), Settings on “Se?!” ", Config: DSSSSSDSDSSSSSSSSSSSSSDSDS...
dp/p=100.00% ; Brho(Tm): 0.7988, 0.7988, 0.7988, 0.7988, 0.7985....

allcharge states sapar
[EACIONE

AllTe
1e+10f 148 |
wf DL37
Tet8 F P 2 A — le+T | #Se[bear]
le+7
3 salbsam] - 5B les6 #Sefbaam]
1e46 22+ TesS | . '
1et5 | PR Y B I st st 1 1-100.0%
le+d | 21+
21+ (
1etd | (RS | RS tesaf afbaam] 1 10 4 e i 11 20+ 4 . 20 2100 00
_ lef 20+ let2 |
E 1e2f ggfpaam) - 1+ 12+ 17 1 17+ of g0 _ tiSg]beam] 17+ 17+ 11+ 3+ i+ 17 1100 ) bbbt {1 o o o e 00me
-E. ot E levf r]
2 e f Sefbeam] e e e 0 1 100 0% 4 Sefbsam] 100 0%
=t g felf
s Telf T fe2f
> 162 #Se[beam] 15+ 15¢ 15+ e 150 150 5 4000 % 2 #5g[beam)| 1+ 1 15 00 0%
e2f > edf
Te3F tedf
1e-4 1 Bagelhoam] 14 14 14 s e 1 1101 ) 004 165 a HGefbeam] 14 1 1 11k 1 4 1100.0%
feb 1e-B |
Tebf qbaann] 1 5 1t 3 0 167k eflga] 15 11 1143 ¢
fe-Tf 18 f
a8k Te9f
1e-9 [Fseitean) = % 1610 #Selpeam] = 12 /‘ i %
1e-10
-1200 -1000 -800 -600 -400 -200 200 40 H 17 -2000 -1000 1001 2000
O.Tarasov, 08/20/15, East Lansing X (mm) 0 gECAR COfmboratldW Meetlﬁ?@ X (mm) @ 14



MICHIGAN STATE

UNIVYVERSITY

Charge States Selection: Vionte Card orsoltition _
No slits, no apertures

&

Isotope Group : MC Yield Plot - Envelope (only passed)

st
1st order
66Se (3.1 MeV/u) + Be (1e-4 mg/cm?); Transmitted Fragment #6Se?'*2'* (beam); Optics Order: 1
dp/p=100.00% ; Brho(Tm): 0.7988, 0.7988, 0.7988, 0.7988, 0.7988....

AngAccept: Off, Bounds: Off, "dI37" - last block for MC calc; no gates; Config: DSSSSSDSDSSSSSSSSSSSSSDSD!
600 | ;
3
i
i
200 |
E
|§| 5 ~—— |
>
-200 |
-600 |
-1000 |
-1400 |
4 8 12 16 20 24
Length [m]

SECAR Collaboration Meeting

O.Tarasov, 08/20/15, East Lansing
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MICHIGAN STATE
UNIVERSITY

LIS E

Experiment 0O ar, ) NE

Table 3.14. Transmission results for a set of crucial reactions from the target to the final focus in
the single VF system.

Reaction Energy (MeViu) | Transmission
Y0(ey) " Ne 03 05

Target

LISE** setti '
SETNgs s desity — e — ==
. . He These calcualions are corect I He Densityl 219976 glemd - State | | Dimension - Angle
. i 1] -
F|Ie : e_S ECAR_phase 1_react|0n ) | pp just for molecular formula 1! oo Destote CE—  Salid © mafem2 & micron Calculate |
¥ calculations & Gas & glom2 & mm leeglees
Parameter Walue Dimension I 7 Elemert Mass  Stoich
|l = IT IH— BT IW I_I—  Thickness at 0 degrees—— Effective Thickness
e .
Temperature [K) 5 K I r IT f"l 100 i - I 100 mm
| 21897eH  glom2 | 2189725 gfom2
0 9 4.
Preszure [Tor) I 10 I 760 Torr (I I 14
mg/cm3 | Thickness defect | Abzorbed Dose |
Density [ooozis [ oies  ke'm3 il |~ [
g/l I r IT d / Range [baam) I 0.042
.I Cut (Sits) Energy Loss in the Im
Compound dictionary | | target bax [Kh] =
OK | Cancel
&) nts conveter | o B I X Cancel v X Caro ptoms ¢ om2 [323e+18

Beam
Beam
& Element g+ - Bearn energy r~ Emittanc Prod UCUOn meChan|Sm
Beam CARD 10 - sh
o 5 Eneigy IT Meliu 7 [slgrizrnsem\-axls, [Dis”‘il“?iz:
3 TKE 45 Mev half-width...) method)
z Bhe [ 0ZEE Tm 1% mm [ 075 [Rectangle uniform

Settings | {* Fusion -» Residual ~

[ Belar decay P o[ 037 Gevis 2T mad | 1 [Rectangle uriform

P u o C s R 3% mm [ 075 |Rectange unfom i
/ Nuclides T 4P mradl 1 IHeclangIeuniForm =
o Y I N (= E |5 - [ < 158MeV] G.5chiwiete, P.Grande, NIM B175-177 (20011125131 =]

p |1T - 6D X I 1 IHeclangle uriform

C | 625e+11  pps
X Cancel c [ omME  Kw Enewlosile [ 2915 Energy Losses |‘I - [H -base] J.F Ziegler et al. Pergaman Press, MY (law energy) v|

O.Tarasov, 08/20/15, East Lansing SECAR Collaboration Meeting 16



MICHIGAN STATE

Experiment 2O(ar, y)**Ne & sub-Darrertusion

Partial cross sections
150(0.3 MeViu) + #He -> 19Ne* (Ecy=0.9 MeV); [no Pcn, Penetration@-M]
Cross Sections[mb] : Intr=3.61e+02; Comp=1.07e+02; QE=2.54e+02;
Lerit=17; L max®@=0.0; L ma'SE=0.0; Lp fis=0=19; Vertical lines correspond to Lent & Lma

2F — nteraction
i — Compot
Fusion information window M te+d | :éreaﬂp—g’g
| 150[0.3 Mev'/u] + He > 19Me = > 13Ne 5
-value of reaction = 3.528 f et 'E 2r
((Fusion max barrier = 280 ) e £ e} ]
Fusion radius = 7.15 frn 5 b
o o
[}
— Depending on a place of reaction in the target g 5|
. . ]
beginning  middle ehd = el |
Bearn energy [Lab] [Meviu] 030 0.29 028 E
Beam energy [Lab] [Mev] 45 43 4.2 | 5T
[ Center of mass energy [Mev] 095 0.9z 0.as ] | 2
Excitation energy [MeV] 4,48 4.44 441
Compound recoil eneray [Met] 36 34 33 Te+t :(l 3 3 s 4 W0 5 o e
Angular momentum [hbar]
Fusion cross section [mb) 130 130 129
Fusion- 13t Fission CS [mb 0 i 0 |
usion- st Fission L mb] Probabilities as f (I.): Pcn, T(L)
Fuzsion-Breakup CS [mb] 0 0 0 N T ——F CNIL) - compund formation
' 1 _'_ _____________________ —Til) - Der\etraltmr\
|
— faor zetting residue after the stripper
||
Energy diapazon [MeV/u) 0170 -i- 0174 o8
Canrezponding ioh charge state 331 -- 335 '
- |
Plot the excitation function I
0.6}

. L @3 Fusion-Residue calculator
All fugion characteristics are &

caloulated with BASS-model

o out | ! 0.4f

Probability

0.2
) 2 a 6 ) 10 12 14 16
O.Tarasov, 08/20/15, East Lansing SECAR Collaboration M@@gﬁl@cmomentum, hbar 17



MICHIGAN STATE
UNIVERSITY

|y

L_._J'_I.v

slits FP1-Xspace: output after slits
150 (0.3 MeV/u) + He (100 mm); Settings on 1°Ne3*-3*; Config: DSSFSSFSFDSDFSSSFSSFSSFSSF...
dp/p=100.00% ; Brho(Tm): 0.3783, 0.3783, 0.3783
r — ‘ al charge states separ

um of mar‘lmn
1e+10 | 1-"0[bea:1:']3! e ];ﬁgigé: “3.: ‘3.: ‘3.:3'+ 3+ 3+ 3+ 3
1e+9 L ‘50[beam] 6+ 6+ 5+ gs]o+ 6+ 6] 4+ I \‘ I 150[beam] 2+.2+ 2+ 24 2+ 2+ 2+ 24 _;
1e+8 I I =
—_ 0[beam] 7 T+ T T T 7T I I 150[beam] 1+ 141+ 1+ 1+ 1= 1+ 1+ E
£
£ 1o+ ] | .
0
e [ I E
2 5O[beam] 8+ 8+ g s+ | 8+ p{ 8+ I I E
g 1e+5 | 1 I .
—
1e+4 I I E
19Ngg 4+ 4+ 4 fopfs l4s 493 3 3 3
1e+3 L g'f L _5_1 : 18g 2+ 2= 2= 2 3+ 2+ 2 2+ 4
1EIN + [+ 6 5+ 5+ 6+ &
13"'2 3 ° : I 18N 1+ 1= T+ f+ 1= 1= 1= 1= E
1e+1 | I ! E
-1000 600 -2oi izoo 600 1000 1400 1800 2200 2600
X (mm . .
I I (mm) slits FP1-Xspace: output before slits
150 (0.3 MeV/u) + He (100 mm); Settings on 1°Ne3+-3+; Config: DSSFSSFSFDSDFSSSFSSFSSF
I I dp/p=7.65% ; Brho(Tm): 0.3783, 0.3783, 0.3783
‘ all charge states separ
| ; ‘n reachon
1e+10} \ : |
‘ 150[beam] 5+ 3+ 3+ 5+ 3 - 3+ 100 0% ‘
| |
1e+9f | |
| |
| |
1e+8 | |
- | |
E | |
E 1e+7 \ i
a | |
. o | |
FP1slits — 3 = |
g \ |
> 1e+5E } }
| |
le+4 | } }
| 19Ng 3f 3+ 3+ 3 3+ 3 3+ 3+100.0% |
1e+3} } / \ }
l l

-40 -20 0 20 40
9-08-2015 1839 31

O.Tarasov, 08/20/15, East Lansing SECAREC HirahbFati orr Vieeting X (mm) .



MICHIGAN STATE

Experiment 0(ar, v)°Ne & selection @' ER2 EIRAEIAR

(S B
—t IRy T

dI21-Xspace: output after slits

150 (0.3 MeV/u) + He (100 mm); Settings on 1°Ne3+-3*; Config: DSSFSSFSFDSDFSSSFSSF!
dp/p=7.65% ; Brho(Tm): 0.3783, 0.3783, 0.3783, 0.3783, 0.3783

all charge states separ
um_of reactiop

1e+10 ; 15D[beam] 3+ 3+ 3+ 3+ 3+ 3+ 3+ 3{
1e+9%
E 1e+8;
E i
4 [
2 let7f
s
2 -
> Te+6}
In front of the Mass Slits (FP2) 1e+5L
. . Hopg 3+ 3+ 33 3+ 3+ 3+ 3+
with the Charge slits and Angular 5
acceptances lerdp ;
-40 0 40 80 120 160 200 240 280 320 360 4nn  44(
X (mm)
Pay attention for The Wien filter parameters!!!
P E 200 Kwim
The purpose qf E(or B) ch0|ce_ IS to Vil vFi 5 e
compensate dispersion after dipoles! DL 3.81 mm%

O.Tarasov, 08/20/15, East Lansing 19



MICHIGAN STATE
UNIVYERSITY

[i--

I - o)
I

15Ne Beta+ decay (Z=10, H=9)
9Ne3* after the DL37
Q1 (tuning) 3
. Reaction FusRes
Only °Ne3* passing through the separator ! Ion Production Rate  (pps) 9.9e+4
Total ion transmission (%) 37.077
Total: All reactions (pEps) 9.9%=+44
¥-Section in target (mk) 1.3e42 \
Target (%) 35.09
IImreacted in material [EN] 100 19Ne3+ transmlSSlon 94.8%
O (Charge) ratio (%) 39.08 ] / .
Unstopped in material (%) 100 Ma|n CUt by the 2'nd
tuning (%) 99.32 horizontal angular
¥ angular transmi=sion (%) 99.32
¥ angular transmission (%) 100 acceptance
diiz (%) 95.59

di37

150 (0.3 MeV/u) + He (100 mm); Settings on 19Ne3*+-3; Config: DSSFSSFSFDSDFSSSFSSFSSFSSF...
dp/p=7.65% ; Brho(Tm): 0.3783, 0.3783,0.3783,0.3783,0.3783....

al charge states separ
sum of reactons

11000

x'angular | x space OU & Momentum OC
5500 | o BRI W66 0% Toge!+ 3+ 3+ 3+ 34 3+ 3+ M.10010% | Tope T+ I+ I+ D0 3e e 30 3
7.5e+6
9000 -
— E .Het
g 4500 T T
E E 7000 E 5546
= 3500 B @
2 o = 4.5e+6
o o 2
2 = 5000
= 2500 | = o 35846
-_— [ -
> 2 2
2 = |
b= a0l > 2000 250+
15e+6
500 1000 a2
25 15 5 5 15 3 24 20 16 12 8 4 0 4 8 12 1F on 0366 037 0374 0378 0382 038F N30
Angle (mrad) X (mm) Brho (Tm)
y'angular | o y space OU - Energy. OC
g 3+ 3+ 3 4 34 34 5+ 34:900.0% 38000 e ¥ 4 34 99 ST S S 6% B.5e+6| S S S
4500
34000 _ 75e+6 |
—_ _ =
3 £ 30000 g —
I 3500
g E 26000 ]
£ B = 55046
2 -9 22000 =
= 2500 | = 8 4586
- = 18000 o
=2 = = 35646
] ?‘: 14000 % .
> 1500 | 2
10000 = 25
5000 1.5e+6
500
2000 Bet5 |

-50 -30 -10 10 30 en 0.16 0.164  0.168 0172 0178 0.1= na9d
19-08-2015 15:14:26

4 3 2 A 0 1 2 B 3
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Open Questions:

1. Modify the two-body kinematics mechanism for the HI & y case
2. Primary beam scattering (large angles)
3. Create the Wien characteristics utility to compensate a dipole dispersion
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AngAccept: Off, Bounds: ON; Optics Order: 5 for MC calc; no gates;

after "dI37": Y'(Phi) [mrad]
N

e =18 -12 -8 -4 0 4 8 1
after "dI37": X'(Theta) [mrad]
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