MICHIGAN STATE

LISE® developmentayz3ri0:59 Ao E A

from 04/06/15

1. Update of Fusion reaction mechanism in LISE**
external link: http://lise.nscl.msu.edu/9 10/9 10 Fusion.pdf

2. Main menu modifications:
Gadget and menu orders have been changed

New item "Physics Models"
3. Range table up to 50 AGeV
4, Number of blocks increased up to 500

5. Plots:
Plotting method : V-Histogram
1D-plot : user line thickness

6. Modification in "Find_Simple_Wedge_Anlge" subroutine
for zero-dispersion of the 2"¢ half

7. Range Gas Cell : modifications of energy loss distribution
for material passing and stopping

8. Angular Momentum in the Plots of
the “Excitation energy of prefragments” dialog

9. Others
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http://lise.nscl.msu.edu/9_10/9_10_Fusion.pdf

MICHIGAN STATE

Main ment modifications UNIVERSITY

0 Menu and gadget and orders have been changed

0 New item "Physics Models"

Version 9.9
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Version 9.10
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MICHIGAN STATE
UNIVERSITY

. 1 S s

Plot 130 range in Al
H.W.’s request

apply ZOOM for details

T [—0- [He-base] F Hubert et a, AD&ND Tables 46(1990)1

—1 - [H -base] J.F Ziegler et al, Pergamon Press, NY (low energy)

5| -—2 - ATIMA 1.2 LS-theory (recommended for high energy)
—3 . ATIMA 12 without LS-correc tion

|—4 - Range straggling - method [0] - LISE

Range, mgicm2

10000 20000 30000 40000 50000
Energy (MeV/u)

CD. Range and Energy Loss to ‘ ] Al

(o)}

> Range dRange [sigma)

W | [552107e+6 | | 20820  ma/em2
%) [ 204333e+7 | 76312  micion
O T {
— Range and Energy Loss to j | Al

3 Range dRange [sigmal)

L 415358e+6 | | 14340  mg/em2
V) | | 153722e+7 | 54923  micion
—
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Number: ofiblocksincreasediuptorsio
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[87F it trDmrFn
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Modification in™*Eind_SimpleVWedge Anigesstiorottne MICHIGAN STATE

LIS K

Tor: Zero-cispersion ofthe Zndshali

D.J.M.’s request
Local Dispersion between wedge and Final drift blocks is equal to 0.
No solution in achromatic case, but for monochromatic case should be
F .
Wedge degrader in dispersive focal plane - ¥ = — =
Dispersion Plane Dispersion Plane
& Hihorizantal Block ; WEDEGE & [harizontal) Block. IW
Y [vertical) Degrader Profile | Wedge degrader ¥ etical Degrader Profl | edge degrader
Setting fragment I 93Rb37+ Setting fragment I J3RB37+
~Mode 20 ¢ slitsimm) > +20 r Mad 20 < slitsfmm] > +20
Choose the block: to calculate an <-anal d) > Chaose the block: to calculate an : —-angh d) -
angle for the setting mode after it AL m,:: [r"m:ul a2l anale far the setting mode after it dEp ¢ an,-ﬁi: [mr[n?ax] b ol
|FinaID|ift j For the central trajectory IFinaIDrift ;I — For the central trajector |
. e Thick
mode  Wedge angle (miad) B P LS T mode  Wedge angle mrad) e Al meren)
- — e i Energy before the degrader 59.06 MeV/u ~ Achiomatic 4361 Fis | Energy befare the degrader 59.06 et |
] _] Energy alter the degrader 1815 MeV/u R — 57 = Energy after the degrader 18,15 Mt u
& Monochromatic 378 Fix - I— |
. . ) ; Fixedinthe code | 3.7348 Dimension of wedge angle
€ Fived in the code | 37848 Dimension of wedge angle = — ) distrbutions (default 16) |54 2
distributions [default 16] I |l-lTo plot a dependence from angle I
h. To plot & dependence from angle | - Wedge angle caloulations frog forulas o
‘Wedge angle calculations frg

d
Achromatic | 797 ix W Monochiomatic | 199 F
o o |7 | el 7 e

v ok I X qut |? Help |[Achmmatic|T Fis
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Yields [pps]

Range Gas Cell': modifications oienergy Iossiaistrbutiion

MICHIGAN STATE
UNIVERSITY

for material passing andstopping LIS E

LISE v.9.9

Range 1D-Optimizer: Number of particles stopped in GasCell 7Storr
HAr (150.1 MeViu) + Be (1269 mglem2); Settings on 26Si; Config: DDSWDDSDDDMDMDMWSMMM
dplp=1.00% ; Wedges: Al (240 mglcm?), 025i (1016 um): Bho(Trn): 2.6319, 2.6319, 2.4570, 2.4570, 2.4570...
A-yield before FinalDegrader; B - yield before GasCell_75tor; C - vield after GasCell_75torr
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Yields [pps]

D.J.M.’s request

LISE v.9.10

Range 1D-Optimizer: Number of particles stopped in GasCell_75torr
3Ar (150.1 MeV/u) + Be (1269 mg/cm?); Sefings on 28Si; Config: DDSWDDSDDDMDMDMWSMMM
dplp=1.00% : Wedges: Al (240 mgicnd), 02Si (1016 pm); Brho(Tm): 2.6319, 26319, 24570, 24570, 2.4570...
A - yield before FinalDegrader; B - yield before GasCell 75torr; C - yield after GasCell 75torr
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Angular Momentumun the PIoLSIor MICHIGAN STATE

UNIYERSITY

the “Excitation energy of: prefragments=cialog ) o

—

Excitation energy for 36 Ar + Be -> 26Si: Angular momentum
Excit.Energy Method:< 0 >; g=0.95; Sigma=9.6; c1,2=(1.5,2.5) Friction:"Off"
Excit.Energy Method:<1>; Hole Depth : 40.0 MeV

Excit.Energy Method:< 2 >, <E*>:13.3*dA MeV Sigma:9.60; No Intrinsic Thermalization
4 Feman 2o Thed 180 — based on wave number (k)
Nuclides =
[= [5 [ =1z = normalized on L max
[~ Beta+ decar a v = 160
Reaction I 3647 + Be ‘i
S 140
k-]
Evxcitation Energy in the code = I 13300 Mev | g
°
e
~ Model E 120 lllllllll-
A IWiwilson et al., NIM B18 [1987) 225-231 53 1067 :
) ) — = 100 EEEEEEEED
" B J-J Gaimard and K.- H Schid, NPAG3T (13311708 || 5
i <
@ C. Parametrized Gaussian distribution =
. ) ) E 80
D Evponential excitation-snergy distribution £
I— o
— £
[¥ Use LISE ++ conections for Geometrical A4 model rC E 60
Apply thermalization for Excitat snergy according to H
.- J.Gaimard & K.- H.Schmidt, NPAS3T [1991) 703; 5
see Equation 3.4 =) 40
c
<
/ ul
/ 20
n w Make default 3
» L W 0
ammpmE 1 'annca| 7 Hep | 2 5 10 14 18 22 26 30 N
A prefragment

Purpose : obtain L_direct from the Geometrical Abrasion-
Ablation model assuming one nucleon stripping

435 Evaporation setings | [“3GA(150.1 Mev/u] + 9Be - 4917 (Ex=1101.9MeV) £33 Fission bamer
-~ Fusion prop
~ Transrission prebabilty for & ane-dimensional potential barier |~ Nuclsar potenial Calcuston ) = -
3 - - -
0= [ 40 Fusion Details p=lEl
Classicsl % Quanturmechanical 7 © Bass famalism L Bls=0] E‘ —
& WS L citical EL] n
h_omega - Curvature parameter C
of the parabolic potential descrbing | 5 MeV L (Bfis=0) a0
the barier (default value 3 eV) L direct (@ Ring = [ 105 S .
- [Ty — — L critical 38 (E cric=T75.1 MeV)
[~ Probabilty for compound nucleus formation P_{CN) L (LISEl= | 1718 EEsEEEEEE R R T =
7 rati om0 gt SR TR L direct (A3) 106.7 o =
. .
W Zagehaey & W Greiner, PRC7S, 034610 (2008] —> LA el Lol e R L L E used in calculations
= = - 4ApEEEEEERY
[ Feion barter vanihina {p, Pariel Cross Sections |y Banter propesties as L) L max (grazing) 171.8 used in calculations
[V Take into accourt the Fission batrier vanishing with L L1sE 11 " s fl
Fotertisls Vi = () Bass Fusion C5 4 B max .
@ 0-"Barft” - A.) Sietk, PRCIX198612039 b, 2555 |[[id, Bt t !
1 -"FisRot" - 5 Cohen et al,An P B2(1374 {A\ TPeNdEcchanastit) | ] 20: Bamer VAR L) 8 dVaR c P )
ross sections
-~ Patnersite
Make default — i
m ifiodtat () General reaction characteristcs | Fusion | Partial (LISE++)
< oK | ® Concel | 7 Heb | P Interaction 2.501e+03 k%
L Fusion information window | [T Evaporation 4 i 3 {

OT, 08-Apr-2015, East Lansing 8



Other modifications

MICHIGAN STATE

UNIYERSITY
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Atomic number of target in the “Show Setup” frame

"Dummy" blocks modifications for the Scheme

Physical Calculator modifications for Range and degrader values

Plotl legend size

Energy loss : MaxZtargetHubert=92, NumberTabELOSS = 100

Momentum “L” is new parameter of the “S_Element” class for Abrasion-Ablation

New class "TListShowWindow* :

TShowMCtrans based on TListShowWindow

W_ShowCalc based on TListShowWindow

Correction for overall transmission in the ShowCalc window
ShowCalc -- modification for charge state numbers (%-3d format)
Bug correction in the WShow subroutine

Upgrade The ShowValues window class in the Fusion dialog
Reaction characteristics from Energy : corrections

“Custom shape degrader"” dialog: option to skip
energy/position calculations in polynomial mode



