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From 15/03/2012

LISE** version 9.4.1

Q Asymmetry for Gaussian-like momentum distributions
0 Asymmetry parameter “alpha”

O Extracting the asymmetry coefficient from the Convolution
model (Universal parameterization)

0 Example at low energy

d 82Se momentum distribution results (will be soon)

The code operates under MS Windows environment and provides a highly user-friendly interface.
] It can be freely downloaded from the following internet addresses:
OT, 15-Mar-2012, East Lansing http://iwww.nscl.msu/edullise 1
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MICHIGAN STATE

Asymmetry In LISE++ UNI \-'“E‘ R:SA [ T\

asymmetry coefficient “Ol” (in %) and reduced
The asymmetry coefficient “alpha” is

applied for models [1-3] width “G” are used to describe an asymmetrical

Gaussian momentum distribution

- —
Projectile fragmentation %" 5

I Fragment velocity | bomentum distibution | Cross sect’un E:-:mté&on energy and et |
\

| 404140.0 MeV/u) + Be > 325

Parallel momenturn distribution been used in the progrand [Mev/c) = | 2453 with Gamma-factor = | 2829

Parallel mormenturn distribution

/T [1] 4.5 Goldhaber N g2o g2 Arfle-dp) = = o, = 2306
Phys.Lett B 53(1974]306 =0 1 -
& 2] D.J Marizsey 232 m) —
O =0 Ad- A U=\ &7 O, = 2453
Phys Rev.C 29019851460 1= Ol 2 " }\ =
7 [3] WA Friedman o = B +0. 5_)? 1 N o Teed
= zettings n= :
\_ PhesRev.C 271383569 2%, r—1 Ty W __seltings |

~

Azyprrnetry coefficient for . _ O o _ _ Chigh
Gaussian ke ditributions [13]  aPhald=[ 114 @ = 5, -l =1-—7 ? Hep

asymmetry

= [4] Univerzal parameterization [Convalution) : cony
0. Tarasov, MPA 734[2004)535 ﬂl BN o:  BIE %7

— Comectionz of the momentum digtribution width

- : Sigrnal(t)
[a] Coulomb energy comection [w.A. Friedman, PRC G. —c(l-F. [ E 12 ted
I Z71a3) 569] o = Co(l-Eg /B y,) s
[b] Particle masz corection [R.E. Tripathi, M _
I LW Townsend, PRC 43(1994)2237] Op = (0 —20+24,/3)

— Perpendicular momenturn distriibution
si=citol Apl Ap-1) Gp=l 200  Mevic [~ Make defaul
oAy o= 2937 Mevsc & OK | X Cancel | 9 Heb |
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MICHIGAN STATE

Peak and mean velocitieswatirasymmetny TWOVE G0y

then the peak position will be calculated using the
asymmetry coefficient “alpha” and the momentum
distribution width “sigma”

Fragment mean velocity is calculated with
the chosen model

g | —— [y
Projectile fragmentaticn [t [

[ Fragrnent welocity ,{,ﬂﬁumentum diztribution ,{ Cross section, Excitation energy and et !

Final relation YVf b heer} uzed in the mean = | 09892 I 401400 Me/u] + Be -» 325
program for the sething fragment - |:EI. 9914
(/Hean Fragrment velociy ‘\ ~Options
" Constant % fragment /% beam = I 1 elocity after reachan can nat exceed fragment |
N v iwvelocity from bwo-body reaction kinematics [at D
" Calculation - & [.Bomel et al., 2. Pyhs.A314[1933191] degree]. It is important for pick-up reactions!

v Azzume symmetnic velociby diztibution around

" Calculation - B [F.Rami et al., NP4 444{1385)349] Apraj # 2. Impartant for light fragrment production.

" Caleulation -C [0.T MP 7I4[2004]536 Use velocity shift for pick-up reactions
sleilelen b [l Taeey (200419381 M R Pifaf, D Morissey et al, PRCS1(1395/1348
\\f" Calculation - [ [from bwo-body reaction) / W Exclude thiz shift for [p.n) and [n.p) reactions
& Calculation -E [D.Momissey, PAC 391989)460]  coeeeees > dEMA = a at Afrag = Aproj

WEAYE= | 0.989 [bath default 8 Mel] g at Afrag = Aproj / 2

—& - V.Borel et al, 2 Pyhs. 437401333131

Shift of YFAR relation
Ston 70 (defaul 0 WE Vb
Y _ o B4 velocity (5] T 30)

s R e 0333
vy A B, Enerdy necessat 0 775 oy (defauit 8)

ablate one nucleon [Bn)

—B - F.Ramiet al., NP 444 [1985)343 Infarmation [only for zsimple target]—
Vg o5 Vi Avb 0 (Ml Ffmz] I 0.35 Vfrag Mbeam from
= 11- 058 bwio-body reaction 1.076
L A X, | : S[tet] 331 Angle (deg) | 0.0
) Prefragment
¥ use prefragment option bMass | 293 Woaf CM. /Yheam | 0816
—Co Iution—————————————— b akee default
corvolution- — [T Make defau

By Wrte distibution

zettings | 0935 B parameters to file ¢ aK xCanceI

? Help
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Asymmetry coefficient from the ConvolUtionimocel e

To obtain distribution characteristics from different
models for the current configuration (beam, target,

fragment)

@ Chuser\c\lise_pp_94\results\325.velocity

404r(140.0 MeV-u) + Be -»> 325

Velocity Hom. .width

See the next slide

Borrel Goldhaber 0.99235 0.
DIH DJH 0.9892 1]
Rami Friedman 0.9917 0
Conwol Qg 0.9958 o
Conwvol ds 0.991¢6 0
Conwol Qg+dsS 0.9910 1]
|

wrl_mean wwl_pesk

9950

L9914
.9932

9963

.9953
.9952

P

signa sigma_g signal_g =sigmaR g | Asymmnetdy SepEnergy
230.56 265.21 295 44 234. 11.40
245.92 282.89 315.13 11.40
155.37 178.72 199.09 1140
165.75 197 o8 3.4k g8.00
193.30 47 200.24 9.95 39.08
197 .53 92 202.583 10.87 47.08

set by user

¥ calculated

gment momentum distribution : <Convolution> method

Dimension of the plot
’7 @ ONE-dimensional © Tw0-dimensional
Corvolution method characteristic to draw a plat

|U1 o wivl: mean j

02: wii: peak
03: Pu/Hhi*g
04: sigmag
05: sigma i
06 : Psigmal*g

:_Psigmahg
:_Agpmmedny }

9. Geptreny

10 tau
=

=TSt

e e Mo MO T
E]

‘ © Even ||
N/ 2

© sum(value); Z=const

= sum(value]; A=const

N
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 sum(value): N=const

Projectile fragmentation

I- Fragment velocity [ Momenturn distribution [ Cross section, Excitation energy and etc ,‘

Final relation YA been used in the mean = | 09892 I 4041400 MeV/u) + Be > 325
program for the setting fragment peak = " 09314
i~ Mean Fragment velocit -
Option:

 Constant W fragment /' beam = I 1

Melocity after reaction can not exceed fragment

VisWb= | 0.983

|v iwelocity from bwo-body reaction klnemal_lcs [at 0
" Calculation - & [V.Borel et al, ZPyhs.A314(19831191] degree]. It is impartant for pick-up reactions!
. = Assume symmetnic velocity distibution around
(" Caleulation - B [F Fiami et &l NPA 444[1 385/349] Aproj / 2. Impartant for light fragment production.
i
© Caleulation -C [0.T . NPA 734(2004]536 Use velocity shift for pick-up reactions
it = [eEses By R Piaf, D Morsssy et ol FAC51/19511348
 Calculation - D [from two-body reaction] [V Exclude this shift for (p.n] and [n,p] reactions
& Calculation -E [D Morrissey. PRC 39(1989460]  ccerreeeeee 5> dEAdS = 8 at Afrag = Aproj

(both default & Mew] g

at Afrag = Aproj / 2

\*A - W Bonel et &l Z Pyhs A314(1983)7191

Shift of Wi relation
velocity [5)

Energy necessary to
ablate one nucleon (Bn)

Wi Vh

0853

0 [default 0]
8 Mey [default 8)

Stev]

Prefragment
Mass

g(Mevim2) [ 095

Information [only for simple target] —
Virag Afbeam fram
bwo-body reaction 1.076
& Ange (deg) | 0.0
%8 VOl CM. Jvbeam | D816

C- convolutiol v, .
By Wite distibution
’V sett\rgs 0.995 B parameters to file
J

I Make defaul

v 0K Ixt:ancell P Heb |

Convolution of Gaussian (Fragmentation) and Exponent (Friction) distributions

I 404r(140.0 MeViu] + Be -» 325
02
p-py+ gt
f(p)mxp[ij 1- forr| —
T «E o))

o= (Ogaxv@jl Ar(jp -14‘11:) T=% [a &,
L -

Sellings for Gaussian distribution

PO (Mev/C)= [ TE83
WA from settings = I 0.989
Fom. distribution = Im
Gu= 8 Mevie
o= w Meric 1)

i~ Settings for convolution
FurHM / Wb
Separation Energy Es coef shift 2355 7 tau Plvmax] peak. mean
" Energy from Qg | &0 I 2344 I 0188 [ 1307 [ 1115 l 16853 | 0897 | 093
; @ Excitati e | 337 I 3 I 0143 | 2224 [0 [1E7EE [ 08% |08k
1 Qg+ dSurface | 471 I 24938 I 0153 [ 2272 [ 2374 [16778 [ 0935 | 0991
Mey' Mevic Mevic  Mevic
| oy
Ty =| 915 MevA
g 0 e/
\D= 095 Mev/fm™2 [¥] - with Gamma-factor
. Pt 1 | {\Piot - Conv. Anaiysi oK | xCanceil P Heb | I Make default
L = e
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© )

NSCL
[%¥] Convolution Model: #1 [dSurface]; Parameter; "Asymmetry” 0
= Convolution Model: #1 [dSurface]; Parameter: "Asymmetry"
40Ar (140.0 MeViu) + Be -> Z=8-20
I Convolution Model: #1 [dSurface]; Flag of Exceeding: YES; Apeam/2 symmetry : YES
_ _ Sigmau.“"v =915 Coeff“”"=3 000; Shift“.""=0 149 i

18 %] Convolution Model: #1 [dSu ﬁxet_P?rﬂmﬂen-'M_Elﬁu
.
= Convolution Model: #1 [dSurface]; Parameter: "Asymmetry"
= “OAr (140.0 MeV/u) + °Be -> N=0-200
: ] Convolution Model: #1 [dSurface], Flag of Exceeding : YES;  Abeam/2 symmetry : YES
; Sigmao™™ =91.5; Coeft®™=3.000; Shift®®™=0.149
! - I I =i =Ar=Shn

£ 17

| <

15

13
3 1
14 18 22 26 30 34 3R
15-02-2012 16:36:19 A [
LISE++ [Noname] ’ 1,1
—
(3 Momenium dictri o e s i M i N
- - . o
Momentum distributions | w
40Ar (140.0 MeV/u) + Be, Settings on 325 [
Velocity: Convolution -> v/vO(mean)=0.992 and Calculation(V.Borrel) -> v/v0=0.993 BE=8.0 MeV Shiftv¥V0=0.000 =]
Momentum width: "Convolution" & "[1] D.J.Morrissey"; SigmaM=87.0; Correction: Coulomb energy=No; Projectile mass=No "6
T T T T — Convolution: SO(FWHM)=90, SO(right side)=80 -
— — Gaussian - SO(FWHM)=111, S0(right side)=98 o
= v’ N
n N
4 Y
| o 22 7
g 7 b
Ve AN
N
ya
18 N
/ \
/
\
Ve
14 Ve N
) N 12 16 20
7 15-03-2012 16:37:54
10 e N LISE ++ [Noname] Neutrons (N)
- N '
~ AN
6 Es g
16200 16400 16600 16800 17000 17200
15-03-2012 16:35:83 P [MeVlc] 6

LISE+~ [Noname]




MICHIGAN STATE

Exampleat low energy (“CAr40MeN7 o EIATLITAR

F — F
Projectile fragmentaticn [ Projectile fragmentation

I Fragment velocity |

Cross section, Excitation energy and ete | jt: Momentum distribution { Cross section, Excitation energy and etc |

I 4041(30.0 MevV/u) + Be -+ 325 Final relation Wi b beerj used in the mean= | 09747 | I 07400 Mev /) + Be - 325
pragram for the zetting fragment peak = | 0.9875
Parallel momerturn dishibution been used in the program [Me/c]= | 230.6 with Gamma-factor = | 240.5¢ =
program [ ] Ban T ragmet Yelocy Option
= retouton Constant Y fragment /% beam = I 1 ‘“Welocity after reaction can nat exceed fragment
FERETEREH M E ST FREE:  velocity from bwo-body reaction kinematics (at 0
@ [1] AS. Goldhaber 2_ 2 Hpldp-dAy = _ Calculation -4 [¥.Borrel et al., 2 Pyhs A314{1983)191] degree]. It is important for pick-up reactions!
or=gs ZEF " FS (a2 —I a0 G, = 2306 Y
I Phys.Lett.B 53(1974]306 I a AP =1 g I I X X ™ Azsume symmetric velocity distribution around
Calculation -B [F.Rami et al. NPA 444[1335)349] Aproj /2. Important for light fragment production.
 [2] D) Morrizsey 2_ 2 = = . - -~ .
Pt 1 O . | (s _I a7 G,= 2459 . Use welocity shift for pick-up reactions
| Phys. Frev.C 33(1969)460 1=l -dp) - - I Bl Etan ofF LhieErsp s G4 R Piaf, D Morssey el o, FRC51[1995/1 348
I  [3] WA Frisdman 02 m 140, 5y . 1 . . ! Calculation -D [from bwo-body reaction] ¥ Exclude this shift for (p,r) and [n.p) reactions
! PrysRev.C2rnsaames SIS SR __setings | Oy Calculation - [D.Morrissey, PRC 39(1983)460] dEidh= | B at Afiag = Apioj
I Widvb= | 0.954 [bath default 8 Mey) 8 at Afrag = Aproj / 2
| Asymmetry coefficient for . _ Clow 1=1- Chigh 2 el
I Gaussiandike distibutions [1-3] | 2lha (%] = | 2B SO o, T o, [ p I
I 1 —& - W Borel et al, Z.Pyhs. 4314(19837191
 [4] Universal parameterization [Convolution] e Shift of *fAb relation
B =| _| 2128 - | 0 [defaul 0] Wi vh
0.T arazov, NP4 734{2004)536 ﬂl Sa ElE Gy = I | B (A4 welocity (5]
+. 1= A E Energy necessary to I_B Me [default 8] 0.375
I . T FER ablate one nucleon (Br)
r~ Comrections of the momentum distribution width
Sigmal(M = — }
- [a] Coulamb energy canection [w.4. Fiedman, PRC G; =5, (- EB J.’ECM)UQ clogrl;gih[ed,] —B - F.Rami et al.. NP4 444 (1985]349  Information (only for simple target]—
27[1383) 569] [Mev/c] Vo , o5 Wi /Wb g [MeV/fm2) I 0.95 ‘frag A'beam from IR
—={l- two-body reaction .
[b] Particle mass carection [F.K. Tripathi, ot = (o, —20+24. 7 v A F 0.971 SiMey 291 T
I L Townsend. PRE 43(13340237) 1= (% 213 2 20 P[ : ] fogla(EEg) | OO
. efragrent
¥ use prefragmert option 339 0.816
r~ Perpendicular momentum distribution s A
e Ap(Az-1) Op=| 200 Mevic ™ Make defaul ~C - convolution—————————— I Make default
LTEITER A, 1) = Y /Wb [peak) By Wik distribution
phAp o= 2803 Mevic  OK I X Cancel | 2 Heb | settings | 0.930 = parameters to file v OK I % Cancel | 2 Hebp |
[3] Cawsenc\lise_pp_94\results\325.velocity
404r(40.0 HeV-u) + Be —» 325
Velocity Hom.width wvwl_mean wvl_peak s=sigma =igma_g =igmnal_g =igmaF_g Asymmetry SepEnergy
Borrel Goldhaber 0.9747 0.9875 230.56 240 .46 317 .40 163 .51 32.00
DIH DIH 0.9538 0.9674 245 .92 256 .48 338 .56 174 .41 32.00
Rami Friedman 0.9708 0.9794 155.37 162 .04 213 .89 110.19 32.00
Conwvol Qg 0.9829 0.9920 157.01 163 .76 186 .60 140.91 13.95 g.00
Conwvol ds 0.9654 0.9902 212 .58 221.71 283.22 1e60.20 27.74 39.08
Conwvol Qg+dS 0.9634 0.9906 220.97 230.45 297 .91 163.01 29.27 47 .08
] 1
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MICHIGAN STATE

Example at low energy: (°Ar 20NN/ #2

NIVERSITY

LS B

T Momentum distribution: WREEGEG—
Momentum distributions
40Ar (40.0 MeViu) + Be, Settings on 325
Velocity: Convolution -> vivO(mean)=0.965 and Calculation(V_Borrel)-> v/v0=0.975 BE=8.0 MeV ShiftVVV0=0.000
Momentum width: "Convolution” & "[0] A.S.Goldhaber"; Sigma0=80.0; Correction: Coulomb energy=No; Projectile mass=No
80 i j i j i Convolution: SO(FWHM)=87, SO(right side)=63
— — Gaussian : SO(FWHM)=94, S0(right side)=66
70
-
- N
60 4 X
I 7/
7 h\
I Ve i
| — 50 /
9
| & / |
2 / !
= 40 /
> / 4
/ §
/ \
30 / \
/ \
s \
Vi 3
20 7 3
I !
/
I 7
[ 10 s
- N
I 7700 7900 8100 8300 8500 8700 8900 9100
15-03-2012 16:49:30
LISE + [Clusericlise_pp_84\iles\11pp] P [MeVic]
T s
Homentun distributions T —
40AT (40.0 MeV¥ou) + Bs. Settings on 325
Welocity: Convelution —» v/wiinean)=0.365 and Calculation(V,Borrel) —> wrvD=0,975 EE=0.0 eV Shift¥V0=0.000 =
|[Momentun width: "Convolution® & "[0] &5 Goldhaber®; Sigmna0=90.0; Correction: Coulomb energy=No: Projectile mass=Fo E
Plot 1
W | distribution | w-mesn |  x-max | y-max | deviation | FUHM | arsa  |SunOfCounts| LeftPsigma|RightPsigna| m
01| Convolution: SO(F| 8490 | 8736 | 59.82 | 400.3 | £22.1 | 3.8462+04 | 1157 | 291 | 1524
02| Gaussian Eildl 8580 | 8701 | 63.92 | 243.3 | 566.3 | 3.8462+04 | 2560 | 317.4 | 163.6 I
T . . R —J:J
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Convolution Model: #1 [dSurface]; Parameter: "Asymmetry"
DAr (40.0 MeVlu) + 9Be > N=0-22 |
Convoluion Model: #1[dSurface]; Flag of Exceeding: YES; A peam/2 symmetry : YES

130
-~ 1"
g
1]
§
5
-
o

15032012 164654
LISE+ [Cluse

se_pp_94filesitt Ipg]

Sigmag®®™ =915, Coef¢®™=3.000; Shift*"=0.140 |
Sa S Mar Sap Sa Tar Hap S U
Dis mss wm BMS now mus s Tus
Lo - L o R - o L N e
XIS s X onss mew MW s nss 20w

315 E T S T S
ZS ars mis mes mes  guw
HoEp W E H T
mm ma% nas  mIs ues zow
g g g g Eg I
mam mow mss s mSs usw

Sl
m%
g =W g
%
s s
m%
e
m%
31F

4 8 12
Neutrons (N)

16

20




Example at low energy ((:°Ar- 20Me\N/iN#3

MICHIGAN ¢ E
UNIVERSITY

LIS E

“Distribution” method

Monte Carlo method

% Stripper-Energy: output E‘E‘g‘ r@ 325 : Monte Carlo Transmission Plot dae ! 00% Wedses @ BoaTs 11 1M 1 "n nn @M
Stripper-Energy: output 328 : Monte Carlo Transmission Plot
40Ar (40.0 MeV/u) + Be (1e-3 um); Settings on ¥28; Config: DDSWDDMMSNMM X ifter "Stripper": Energy [MeViu: window projection —- “?Ar (40.0 MeVi/u) + Be (1e-3 pm); Transmitted Fragment ¥S (Fragmentn); O
dp/p=1.00% ; Wedges: 0; Brho(Tm): 1.8122, 1.8122, 1.8122, 1.8122 dp/p=1.00% ; Wedges: 0; Brho(Tm): 1.8122, 1.8122, 1.8122, 1.8122 !
o ehepge states Bounds: Off; "Stripper” - last block for MC calc; no gates; Config: DDSWDDMMSMM I
i %] sttistics [c@ =]
325 : Monte Carlo Transmission Plot . -
after "Stripper': Energy [MeV/u]: vindow projection — 40Ar (40.0 MeVru) + Be (1e-3 pn); Transmitted Fragnent 325 (Fragneatn): Op Print Ml
dp/p=1.00% : Vedges: 0; Brho(Tm): 1.6122, 1.8122, 1.8122, 1.8122 .
Bounds: Off: "Strippsr’ - last block for MC cale; no gates; Config: DDSUDDMMSHM File Save |/
0.065 Plat 1
k=l N | distribution | =zmean | xmax | y-nex | deviation | FVHK | area  |SunOfCounts| LeftPsignalRightPsigna|
o1 | 37.95 | 38.99 | 4.041s404 | 2.147 | 5.131 | 2.19405 | 2.153e+06 | 2.875 | 1.483
4 1 ] ¢+
0.055
40000
I
3 0045
=
- 30000
2
a 0035
3
2
s 20000
%) statistics [BICIEN
Stripper-Energy: output N -
40k (40,0 Me¥ou) + Be (le-3 pm); Settings on 325, Config: DDSUDDHMSHY Print il |
dpsp=1.00% ; Uedges: 0; Brho(Tm): 1.8122, 18122, 1.8122, 1.8122 =
Plot 1 File Save
M distribution | E-nean | E-Nax | y-nax | deviation | FUHH | area |SwnOfCounts| LeftPsigma|RightPsignal R 10000
01| 325 | 37.92 | 38.87 | 0.06171 | 2.083 | 4.913 | 0.3212 | 2.533 | 2.703 | 1.47 i I
1 n »
0.005
0
32 34 36 38 40 42 28 30 32 4 36 38 40 42 44 48
15-03-2012 18:55:51 15-03-2012 17:04:28 noy - v, A - -
LISE++ [Cuserclise_pp_04files\1Ipp] Energy (MeV/u) LISE ++ (Cluserciise_pp UMt ipg) after "Stripper™: Energy [MeV/u]: window projection
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