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User: Differential Cross Sections foro=B 00 AEaChions T
v.9.6.46 VLAlcorta (ANL)
from 06/24/13 O.Kirsebom (TRIUMF)

Update
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From 06/30/13 UserDiffCS = User Differential Cross Sections

1. Some definitions and links on files used in this document
2. How to load the “UserDiffCS” utility
3. UserDiffCS dialog
4. UserDiffCS plots (cross sections and kinematics)
5. UserDiffCS in the MC 2d-kinematics
6. New parameters the MC transmission dialog
7. Modifications in the MC transmission dialog for two-body reactions
8. UserDiffCS in LISE++ files (save and restore) (version 9.6.54)
9. Use UserDiffCS in MC transmission for two-body reactions (version 9.6.54)

10.Next steps in UserDiffCS development
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3. Tihe User Differential Cross Secuonscialog RIRZASIRE,
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4. Tihe UserDIffCS dialogplots s Kinemeatcs AR . .

Reaction's Kinematics
H+ "¥0 == "H+'®0 '30(2H, 'H)"®0; Reactionatthe "entrance" ofthe farget
Projeciile Energy atthe reaction place: 596 MeViu Grazing angle in CMS [3H+'20] = 9.00 deg
Qreaction: 1.73 MeV (Excitatons 0.0+0.0=>=0.0+0.0); Plotted Energy optionis "after reaction”
150 |A_CM & A_lab — Feamen- 3 15 [A_CM _& E_lah — e 3
160 12
140
— 11
—_ 3
=] 120 =
g 2 e
a 100 5
2 ki
-] 7
=) E0 !S
< 5
a0 = 5
40 / -~ - o= T — - 3
20 /! T —~
/ T~ L 1
0 — [ S S S
1] 20 40 (=] 20 100 120 140 1680 a 20 40 (=] B0 100 120 140 180
Angle 'H [CM5-deg] Angle 'H [CMS-deg]
50 [A-lab & A lab o 15 [A_lab & E_lab
13
40
[ 11
g E)
b 2
4 30 s 3
= g
o =
2 .
2 0 =2
=1} @
2 o 5
10 3
1
. ) 20 40 (=] 80 100 120 140 180 180 D_ — _2‘0_ — 40 (=] 80 100 120 140 160
SE 2 _two-ooc o] Angle 'H [Lab-deg] Angle [Lab-deg]

OT, 30-Jun-2013, East Lansing 5



@ MICHIGAN STATE

4. The UserDIffCS dialog plots & Cross SECUoNS (file =190 ssixtZIi==0) EIAELELE R
NSCL S EPr

Differential Cross Section
2H (6.0 MeV/u) + 180 —> H (+ 19Q)
User file: "190_gs.txt"; Integrated Cross Section: 22.12 mb; Grazing angle in CMS [ 2H+"80]: 9.00 deg
Max.Angle in Lab: 180.00 deg cormresponds to CM Angle 180.0 deg; Q reaction : 1.73 MeV (Excitations 0.0+0.0=>0.0+0.0)
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The UserDiffCS dialog plots s cross sections|(file=4190 TS0 6 xt=38==0:06)1 “ KLLERR

NSCL =
Differential Cross Section
2H (6.0 MeV/u) + 18Q —> 'H (+ '°Q)
User file: "190_L0.96.txt"; Integrated Cross Section: 2.286 mb; Grazing angle in CMS [ 2H+180]: 9.00 deg
Max.Angle in Lab: 180.00 deg corresponds to CM Angle 180boggeg; Q reaction : 0.77 MeV (Excitations 0.0+0.0=>0.0+1.0)
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User: Differential Cross Sections foro=B 00 AEaChions IENEEIE IR
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-
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— Murnber of rows
[rata Cormrments Total

The columns can be separated by a Space, a

I 22 I 2 I 24 Corrma or a Tabulation. Uszer can put comments

alzo at the end of data line
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Tihe UserDiftCS cialog plotsEskanematics NIy ERS T

LIS E

Inverse for test Reaction's Kinematics
B0+ 2H=>"0+ 'H 2H("0,"0) 'H; Reacfionatthe "entrance" ofthe target
Projectile Energy atthe reaction place: 6.00 MeViu Grazing angle in CMS ['80+ 2H] = 8.93 deg
Qreaction:0.77 MeV (Excitations 0.0+0.0==1.0+0.0); Plotted Energy option is "after reaction”
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The UserDiffCS dialog plots & Cross SECHONSHHile =19 ORESHXtZII==0) I XV EEs F 1Y

-3

[i--

NSCL LIS E

Inverse for test Differential Cross Section

180 (6.0 MeV/u) + 2H —> 190 (+ H)

Userfile: "190_gs.txt"; Integrated Cross Section: 22.12 mb; Grazing angle in CMS ['80+ 2H]: 8.93 deg
Max.Angle in Lab: 4.77 deg corresponds to CM Angle 94.9 deg; Q reaction : 1.73 MeV (Excitations 0.0+0.0=>0.0+0.0)
dSigma/dOmega <CM=> T e data from i, 2 4600 | dSigma/dOmega <LAB> :ﬁ;ﬁﬂ from fie
- --- User data from file BACKWARD
200l — - Isotropic BACKWARD

E '_*E 3800}
£ E 2400}

0
= < 3000f
% g 25600 |
E g 2200}
8 [}
= B 1a00f

-]
§ E 1400}
8 LT

600}
200
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Angle [CMS-deg] Angle [LAB-deg] e
dSigma/dTheta <CM> —— User data from file . 950 fdSigmaldTheta- <LAB> —— User data from fis g
— lsotropic — Isotropic
281 - User data from file BACKWARD
850 | — - Isotropic BACKWARD
T 2 T 750f
B “l--
] 8
E 20 E  es0}
= m
o 2L ss0f
s 16} ©
5
£ 2 a0}
2 £
= | 2 a0
E m
=) £
= sl D o50f
= w
b=
i 150 }
50} : .
R ﬁ 0., 20 10 50 30 100 120 40 TAn 0 04 08 12 16 2 24 28 32 38 4 A4 s
-06-2 & [
LISE ++ [GM80_d_twa-body.Ipp] Angle [CMS-deq] Angle [LAB-deg]
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@ MICHIGAN STATE

@ The UserDiffCS dialog plots:: crossisectionsi(file =19 O R0 XU U= 006) I L LS ! T

NSCL

Differential Cross Section

Inverse for test 0 (6.0 MeViL) + 7 -5 190 (s H)

User file: "190_L0.96.txt" Integrated Cross Section: 2.286 mb; Grazing angle in CMS ['80+ 2H]: 8.93 deg
Max.Angle in Lab: 4.77 deg corresponds to CM Angle 94.9 deg; Q reaction : 0.77 MeV (Excitations 0.0+0.0=>1.0+0.0)
0.44 ds gmaldOmega <CM> —— User data from file ;. dsigma!d Dmega <LAB> —— User data from file
—— Isotropic 190 |- — lsotropic
04} ---- User data from fils BACKWARD
— - lsotropic BACKWARD
036 170 |
= %
2 o032} 5 190
£ E
= ozsf m 130}
2 S
: 0.24f ' -
-3 - 110
o g
£ 0.2} £ ap |-
2 o
=~ 016 2 70
po .
E £
o 012 o ol
2 7]
0.08f ©
30
0.04f
10|
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Angle [CMS-deg] Selise Angle [LAB-deq]
2 ds gmaldTheta <CM> —— User data from file . 65 dSigmaId rheta <LAB> —— User data from file
— Isotropic — lzotropic
18} ---- User data from file BACKWARD
— - lsotropic BACKWARD
16l 55|
g E
= 14} E
g € 45|
= 12} @
7 5 35
s 1 ]
2 k]
£
b= 08} =
= o 25 |
1]
E 06| E
2 2
m -
=] 04} ) 15
02}
5 -
oo ghsﬁ? 20 40 60 80 100 120 140 1A/0 0 04 08 12 16 2 24 28 32 38 4 AA 49
7-06-21 ] 28727
_ISE ++ [G:180_d_two-bocy.Ipp] Angle [CMS-deg] Angle [LAB-deq]
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5. UserDIffCS 1n the MC 2d=KinEMatics UNIVER

s 1S
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Isotropic UserDiffCS

inematics caleulator inematics caleulator

Feaction: i

Fieaction P
[MEW EEEn“;;fn =TS [m;] EE‘;“;;;"‘ E(CH) = 10,73 Mev
TWO BODY
A& Beam [[2H [7304 0 Beam energy = || BOMeY/u * teartion SR A Bem |2 R34 [ 0 Beam energy = || B.OMe/u
- SCATTERING 8(#,C-ajp-p || | @ _Toeer |[780° [a7@ 0 Ietensiy= [T Tpna (| SCATTERING. 8 (A, CoA)D=g || | B |_Tec=: [J7iE0° [~07a 0 Irtensity = [ 1 prés
e o) £ Fiagnent |[H [ 729 0 Target thickness = || el micon SHEAKLP C* Fragment | 1H [ 729 0 Target thickness = || 161 micien
[FISSION] #[A,CDx

. © [FISSION x4, CDIx .
e E A e fecee |90 33 0 I Qevale= 1.73MeY L ) D= residusl [JS7808 T3 0 [ Quahe- 173NV

[gamme-emission)

& Twi BODY B(A.CID

reaction

Reaction takes place at Reaction takes place at
" ENTRANCE of thetaigel = MIDDLE of thetaget  { EXIT of the taget " ENTRANCE of thetaigel = MIDDLE of thetaget  { EXIT of the taget
~Setup

'~ Setup

fagment[C)  residual (D)

sshansen M o o[ g

Search an angle in CM

A= 100 em| 100
‘o o
fram 0 degrees and up . fiom 0 degrees and up wl 1T lem| T
" from 180 degrees and down " from 180 degrees and down
h=[ 2 em| 2 h=[ 2 em| 2
Far Kinematics Flot I L L £ L Far Kinematics Flot I L L £ L
or Kinematics Plots use eneray values pere gl | B8 #7453 [w [ o Kinematies Plots use energy values prcle (gl | 4657 [ 47453 e
i glter reaction fragment [C) residual (D) hagment [C) residual (D) = lter reaction fragment (C) residual (D) hagment [C)  residual (D)
" ahentrance of detectars —_— " ahentrance of detectars —
" Caloulalian [ [ - Calculation: | Lee | ¥

T, Hnematics plots Counting inmonitor = [ €56e 2 | 51261 pins
Fy OGS conveter Diferertial Cross Section= | 110 | 833 00 | 100 | mbssr
[

Kinematics plots

'll. 3D fragment piot
(Morte Cario)

Courting inmaritar = [ E56e2 | 51221 pps
Differential Cross Section = [ 110 [ 833 100 100 b
0z

fferential cross section file g
1 Energy after eaction = [“7234 [ 0.031 W79 [ 0 Mevi
3D fragmet pict Eneigy al the entiance I 2H [B.0MeV/u) +180 > 1H [+190]
(Merte Caric) of deteciors = | 1254 | 00343 Me/u [ for gamma [Mev] ) | of deteciors = | 1254 | 00343 Me/u [ for gamma [Mev] )
Masimum fngle = [ 1E000 | 47,98 deg - Diata Fil Masimum fngle = [ 1E000 | 47,98 deg
Soidfngle= [~ 02 | [tz 172 ma gla Load from file | View data | Clea X out 7 Hep Soidfngle= [~ 02 | 022 [ 172 mu

dekka Theta = I 057 I 057 I 06 I 48 deg | Fbody kinematics | delka Theta = I 057 I 057 I 06 I 48 deg

I 190_gs.bwt A S

Energy after reaction :I 1294 I 00367 I 11,793 I 003 Me

Energy at the enfrance

{01 3body kinematics

|| [ Huber of
The columns can be separafd by a Space,

Comma or a Tabulation. User\gan put comments
= =z = ako at the end of data line

Data Commerts Total

- Excitation energies of products (Meb) Ultilitizs

_ | et ] E*of 130 = e TG
2D fragment plot (Mante Carlo) .‘: _=_=J

|
\ || Integrated Crass Seetion (mb) o
Dif Cross Section Plots X ouit ? Hel
2212 ui 7 P |
~hngular Acceptance Is is assumed an isotropic distiibution in CM system

i
Proiectie | 2H (6.0 Mav/u] (o) [sl;t:l;?:s | GeilalenCol et = — " angle, " - velocity,

g g ety ——————— - energy
Angular acceptance shape A" angle, "V - velocity, "E" - energy Tt - S— A ot of mogs. "LAE" - Idomatony
Target I 180 e set manualy in - EZAH-DENEI of mass, "LAB" - laboratary Fol Iy Elipse @ Rectangle ot

! ctanale

Fille Elipze & Re corresponds to the beam diection Kinematics caloulator correspands o the beam dieetion
Kinematics calculator

Acceptances [in case of C_final fragment plat)

I Tl BODY reaction Bilem

|5 i assumed an isotiopic

Ex eneray

FiagmentiC) [ H | 0 I T
Residusl @) [~ 190 [ 0

- - CHamaes FragmentiC) [ 1 [ 0 THE piot Value  Variance Energy acceptance
due  Variance

Residual [0 | I
1+ [0000 05 mrad | | Setingeneray [ 5958 Meviu Y | TED d blonzaalyl 10000

mrad etting energy | 5958 MeWiu

05
vl (e | T VericaNJ T000 [ 05 i | | Acceptances [ T % Qvalie Mey) | 1.73MeV Verical + [ 10000 05 mad ceplance + | 1000 %
= \
Eodees Fragment b plot \ Expected final fragments Fragment: to plat
C_final H d ] Take into account Narget thickness | |~ Initisl emittance —————————————— | c_linall 1H <dn> | 0 © Excied (] Take into account a target thickness |
final | © Excited [T Horontal Angular £ [T rad il B ] = . = i @ B mrad
2 I o g
D_tinel [ 190 <y [0 Noffast] & ¥es jf | O-fine <dn> o (fast] e -
o Vettical drgular = [ 1 mrad Bl — O |
TKE(CH] from systematics [ = : Ereg | 0 MeWu fl rom systemalics +[0 Meviu
TKEICH) from caleulations | Energy vaniation after the
TKE(CM) from caloulali :
| eE oot | s en e [ 5T W [ ostrnsm s s | e o |01 MV T
P * Waming it takes alot of computing Anauisre [0 rorad || P - ”ﬁ;’:‘??g:ii‘:ﬁ:;kﬁgzm““”g [0 ma
||
Lab M tirne if this value is more than 0 \ B & ID— Mewiu | Lab M i Meviu
i CWzbWe O Vaikphi O ERA © Wzix O Vzgy O ovziphi O E4A W2y
m CovabVy C Vabhe & EdA £ A kphi ¢35 Eed —
i CozbV O Vehhe  ©E b & phi Tovaulet Distoon [ : y : : . p I Bl Distibution [CH)
C Axkby O Veddy O ERdy Lol 1 Axkay Ve kA E&ay Axbdy
I ISOTROPIC USER's FILE
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NSCL

Differential cross section file

[ | 2H (6.0 MeW/u) + 180 > TH [+130]

-~ Data File

B
15 Load from file

View data

| 190_gs. bt

Clear data

- Mumber of o
Diata Comments
FE] =

~Mote

The Differential Cross Section file is in ASCI farmat.

Comment string begin with "' ar "

Two columms, where the 1st is Angle in [degrees].
the 2nd iz Diff.C5 in System of Center mazs [mbzr]

The columng can be separated by a Space, a
Comma or & Tabulation. Uger can put comments
also at the end of data line

- Excitation energies of products [Mev]
E* of ‘IH=| a E"of‘lSD:I a

Integrated Crozz Section [mb])

I 2212

{7\ DF Cross Section Plots

Utiltie:

i} Kinematics Plots |
k: 2D Kinematics (MC) |

?Helpl

XQu'rtl

([ ifferential Cross Section: 1+t dsigma/dTheta <(AB> ---‘] 'w el o [ |
Differential Cross Section : 1H: dSigma/dTheta <LAB>
2H (8.0 MeV/u) + 130 - TH (+190)
User file: "190_gs txt"; Integrated Cross Section: 22.12mb;  Grazing angle in CMS [2H+'80]: 9.00 deg
Max.Angle in Lab: 180.00 deg corresponds to CM Angle 180.0 deg;  Q reaction : 1.73 MeV (Excitations 0.0+0.0=>0.0+0.0)
i i i i i i i —— User data from file
30 — —Isotropic
26
T 2
=
8
E
1]
3 18
F '
[}]
2
I = 14
o
«©
E
2 10
(7]
T
6
2
0 20 40 60 80 100 120 140 160 180
T\VDSDEVL’DJV[GW 80_two-body.Ipp] A"gle [LAB-deg]

OT, 30-Jun-2013, East Lansing

T

E [Lab-MeV/u]

MICHIGAN STATE

UserDIffCS in the MC Zd-Kinematicsis file=190 gsitxt=o i==0 I

1 S

'H fragment kinematics (expected final)
2H+10=> H+10  (Projectile Energy : 5.96 MeV/u)
Q reaction: 1.73 MeV (Exciations 0.0+0.0=>0.0+0.0)
User Ang Distrib (CM): "190_gs.txt"; Rectangle Ang.Acceptance (mrad): H = 10000.0(0.5); V = 10000.0(0.5)

145

Continue |

i
- al
P el

700 800 2 1600 2000 2400 2800 3200
A [Lab-mrad]

5000

4000

3000

2000

1000

‘1' X-projection

1H fragment kinematics (expected final)
A [Lab-mrad]: window projection — 2H + 180 => 1H + 190 (Projectile Energy : 5.96 MeV/u)
Q reaction: 1.73 MeV (Excitations 0.0+0.0=>0.0+0.0)
User Ang.Distrib (CM): "190_gs.txt"; Rectangle Ang.Acceptance (mrad): H = 10000.0(0.5); V = 10000.0(0.5)

400 800 1200 1600 2000 2400 2800
A [Lab-mrad]: window projection

2200

TY

13



©

NSCL

5 e

-

E [Lab-MeV/u]: window projection - H + 180 == 'H + 190

User Ang Distrib (CM): "190_gs t’; Rectangle Ang Acceptance (mrad): H = 10000.0(0.5); V = 10000.0(0.5)

UserDIffCS' in the MIC 2d-kinematicsis file =190 ssitxt5 1==()

fragment kinematics (expected final)
(Projectile Energy : 5.98 MeViu)
Qreaction: 1.73 MeV (Excitations 0.040.0=0.0+0.0)

'H fragment kinematics (expected final) [EGontinse |
2H+ 180 => 'H+1%0 (Projectile Energy : 5.96 MeV/u) 1H
Q reaction: 1.73 MeV (Exciations 0.0+40.0=>0.0+0.0)
User Ang Distrib (CM): "190_gs.t&xt"; Rectangle Ang Acceptance (mrad): H = 10000.0(0.5); V = 10000.0(0.5)
145
8000
X
g
7
H H 7000
wae|l  Y-projection
CPU speed
Opps 6000
) a
% 5000
H
]
= 4000
w
3000
2000
. . . 1000
" This plot from the previous slide
300 800 1200 1600 2000 2400 2800 3200 [} — -
w200 15 A {Lab-mrad] o 08
O 130 wovonis

1s 125
E [Lab-MeV/u]: window projection

e =

g 1H fragment kinematics (expected final)
X Vi [Lab<mins]: window projection —- 2H+ %0 => H+ 0 (Projectie Energy : 5.96 MeViu)
2 Qreaction: 1.73 MeV (Excitations 0.0+0.0=>0.0+0.0)
i User Ang Distrib (CM): "190_gstxf’; Rectangle Ang.Acceptance (mradj): H = 10000.0(0.5); V = 10000.0(0.5)
i - - -
0
%
ﬁ 2000
I
7]
1600 s .
Y-projegction
<€ ¢
¢
1200 4
[
2
x
>
800
400
-3 - 1 3 5
- Vix [Lab-cm/ns]: window projection

'H fragment kinematics (expected final) Rt

H+%0=> H+"0 (Projectile Energy: 5.96 MeViu)
Qreaction: 1.73 MeV (Excitations 0.0+0.0=>0.0:0.0)
User Ang Distrio (CM): "190_gs.xf;  Rectangle Ang Acceptance (mrad): H = 10000.0(0.5); V = 10000.0(0.5)

ie=<ia|

H Fragment kinemaics (epecid fnal]

&#

1H fragment kinematics (expected final)
Vz [Lab<mins]: window projection —- 2H+ %0 => H+ 0 (Projectie Energy : 5.96 MeViu)
Qreaction: 1.73 MeV (Excitations 0.0+0.0=>0.0+0.0)
User Ang Distrib (CM): "190_gstxf’; Rectangle Ang.Acceptance (mradj): H = 10000.0(0.5); V = 10000.0(0.5)

OT, 30-Jun-2013, East Lansing

bl
% 8000
g
4
o T
]
1|
6000
5000
projection
3000
2000
1000

05 05 15 25

Vz [Lab-cm/ns]: window projection

15
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& UserDIffCS inthe MC 2d-Kinematics = file*=19 @ L0963 ==0}96

- Data File

E‘@ Load from file Clear data

View data

I 190_L0.96 kst
- Mumnber of ror
Diata Comments Tatal
I 22 l 2 I 24

I ZH [B.OMeVA + 180> 1H [ +190) Hote

The Differential Crogs Section file is in ASCI farmat.

Cormment sting begin with 1" or "

Two columms, where the 1st is &ngle in [degrees].
the 2nd iz Diff.C5 in System of Center mass [mb.sr]

The columns can be separated by a Space, a
Comma or a Tabulation. User can put comments
alzo at the end of data line

- Excitation energies of products [Mel]

E*of ‘IH=| ]

E*of 190=| 0.9§

Utilities:
h Kinematics Plots |

k: 20 Kinematics (MC) |

E [Lab-MeV/u]

MICHIGAN STATE
UNIVERSITY

LIS B

'H fragment kinematics (expected final)
H + 180 => H + 190" (Projectie Energy : 5.96 MeV/u)
Q reaction: 0.77 MeV (Excitations 0.0+0.0=>0.0+1.0)
User Ang.Distrib.(CM): "190_L0.96.xt"; Rectangle Ang.Acceptance (mrad): H = 10000.0(0.5); V = 10000.0(0.5)

3240e+06

400 800 12 1600 2000 2400 2800 3200
A [Lab-mrad]

X-projection

Integrated Crozz Section [mb;
p— {1\ O Cross Section Pits X it | 7 b |
—
([ ifferential Cross Section: 1+t dsigma/dTheta <(AB> ‘--‘] N '[w el =i [ |
Differential Cross Section : 1H: dSigma/dTheta <LAB>
2H (6.0 MeV/u) + 180 -> H (+19Q)
User file: "190_L0.96.txt"; Integrated Cross Section: 2.286 mb; Grazing angle in CMS [2H+'80]: 9.00 deg
Max.Angle in Lab: 180.00 deg corresponds to CM Angle 180.0 deg;  Q reaction : 0.77 MeV (Excitations 0.0+0.0=>0.0+1.0)
i i i i i i i User data from file
sotropic
3
26
T
£ 22
]
E
1]
| < 18
3]
3
N £
= 14
o
@
&
7] 1
k-]
08
02
) o 20 40 60 80 100 120 140 160 180
11‘7211?}[@1\:[) 180_two-bodyIpp] Angle [LAB-deg]

OT, 30-Jun-2013, East Lansing

M tragment knematics fexpected fmal)

1H fragment kinematics (expected final)
A [Lab-mrad]: window projection — 2H + 180 => 'H +190*  (Projectile Energy : 5.96 MeV/u)
Q reaction: 0.77 MeV (Excitations 0.0+0.0=>0.0+1.0)
User Ang.Distrib.(CM): "190_L0.96.tt";, Rectangle Ang.Acceptance (mrad): H=10000.0(0.5); V = 10000.0(0.5)

12000

10000

8000

6000

4000

2000

400 800 1200 1600 2000 2400 2800 2200

A [Lab-mrad]: window projection

15



7 Hragmnt kinematics (expected final)

2H + B0 => 1H + 190

(Projectie Energy : 5.96 MeV/u)

Q reaction: 0.77 MeV (Excitations 0.0+0.0=>0.0+1.0)

User Ang.Distrib.(CM): "190_L0.96.t"; Rectangle Ang.Acceptance (mrad): H = 10000.0(0.5); V = 10000.0(0.5)

1263
122

1.8

E [Lab-MeV/u]

1086 |

102

98

94

This plot from the previous slide

Y-projection

—

-

User Ang Distrib (CM}: “190_L0.96xt", Rectangle Ang Acceptance (mrad): H = 10000.0(0.5); V = 10000.0(0.5)

UserDIffCS inthe MC 2d-Kinematics = file*=19 @ L0963 ==0}96 ’

1H fragment kinematics (expected final)
E [Lab-MeViu}: window projection — 2H + 160 = 1H + 190

MICHIGAN STATE

NIVERS

[

(Projectle Energy : 5.96 MeV/u)
Q reaction: 0.77 MeV (Excitations 0.040.0=-0.0+1.0)

3 400 800 1200 1600 2000 2400 3200 94 98 102 1086 1" 114 118 122 126
A [Lab-mrad] - E [Lab-MeV/u): window projection
f:J 1H fragment kinematics (expected final) 'H fragment kinematics (expected final) 1H fragment kinematics (expected final)
’fq Vit [Lab-emins]: vindow projection — 2H+ 0 = 'H+ 0" (Projectie Energy: 5.96 MeViu) H+%0=>'H+¥0" (Projectle Energy: 5.96 MeViu) A Vz[Lab-emins]: vindow projection — 2H+ 0 = 'H+ 0" (Projectie Energy: 5.96 MeViz)
Q reacfion: 0.77 eV (Excitations 0.0+0.0=-0.0+1.0) Qreaction: 0.7 MeV Exciations 0.0+0.0=>0.0+1.0) Qreaction: 0.7 MeV (Exctations 0.0+0.0=>0.0+1.0)
N UserAng Disrb (CM) 190 _L095 ", Rectangle Ang Acceptance (v H=10000.0(1.5)V = 100000[0.5) User Ang Disrb (CM}:“190_L096t¢"; Rectangle Ang Acceptance (mvad) H=10000.010. 51V = 1000000.5) N UserAng Disrb (CM) 190 _L095 ", Rectangle Ang Acceptance (v H=10000.0(1.5)V = 100000[0.5)
[ [
6000
E E
2 4 2
inE ﬁ 1
2 7
71 o
4000 -
[}
£
£
2
2
0 )
x
>
0 . .
Y:phpjection
1000
k] -1 1 3 8 25 15 05 05 15 25 35 45 Y45 35 25 -5 05 05 15 25 35 45
Vix [Lab-cmins]: window projection Vz [Lab-cm/ns] Vz [Lab-cmins]: window projection
OT, 30-Jun-2013, East Lansing 16



MC kinematics for: LISE++ file

H3 fr i!;;mﬁnt kinematics (cx[)gctcd final) 1H fragment kinematics (expected final)
Hzf = 1!; ;;::v( Eil::mle:;:;gg 3093‘ l;;\)llu) Vi [Lab-cmins]: window projection — He+ 2H=> H+ *He  (Projectie Energy: 0.99 MeViu)
. ) reacnon_ :18. 15 0.040.0=>0.0+0.( Qreaction: 18.35 MeV/ (Excitations 0.0+0.0=-0.0+0.0)
Angular Distribution (CM):Isotropic; Rectangle Ang Acceptance (mrad): H = 10000.0(0.5); V = 10000.0(0.5) Anguiar Distribution (CM); Isotropic; Rectangle Ang Acceptance (mrad): H = 10000.0(0.5); V= 10000.00.5)
. - - -
% 1000
]
‘ Y-projection
800
2
N
13
£ 600
P
3
X
>
0
2
4 200
, l
<4 2 0 2 4 g
Vx [Lab-cm/ns]: window projection

e B =
1H fragment kinematics (expected final) a 'H fragment kinematics (expected final) i) 1H fragment kinematics (expected final)
AlLab-mrad} window projection — *He + 2H=> 'H+ ‘He  (Projectile Energy: 0.99 MeViu) He+ H=>H+*He (Projectie Energy: 0.99 MeVii) E [Lab-MeViu]: vindow projection — ‘He+ 2H=> 'H+ *He  (Projectie Energy :0.99 MeViu)
Qreacton: 1835 MeV (Exciatons 0.040.0=50.0400) m Qreacton: 1835 Me (Exciatons 0.0+40.0=>0.0400) : Qreacton: 18.35 e (Exciatons 0.040.0=50.0400)
Angiar Disrbuton (CM): Isolropic, Rectangle Ang Acceptance (mrad) H= 10000005}, V = 10000.005) I Angier Disrbution (CM):Isoropic. Rectangle Ang Acceptance (mrad) H= 10000005}, V = 10000.0(0.5) Anguiar Disirbution (CM): solopic: Rectangle Ang Acceptanc (mrad) H= 1000000}, V = 10000.005)
320
1800
B 1800
1600 T
7 1800

2400

Y-projeq
1200 ( 2000

D=

g
=
>

g
g
1000 £
2 1w
2
800 <
1200
500
I 800
40
200 40
0 [ 300 20 7600 2000 2400 2800 o0 = B 5 7 W 7
OT,:30-Jun-2013, Eastabdna]idow projection E [Lab-MeViu] § E [Lab-MeViu]: window projection 17




Al IGAN E

New: parameters the ME transmissionchaiog SRR

Yelocity 7 [cmdnz]
Yelocity # [cmdnz]

Monte Carlo calculation of fragme ! [ ——

—wWhat isobope transmizsion bo caloulae? ————— | | s-coordingte —r-coordinate II'IIIlEII:H:II:_IrI_IITIl [I:ml'llr-lg] +
S ot oo h After BLOCK, After BLOCK, B l'-,-'l I . :::{l-__l__. .u'l !
* One fragment of interest. Choze manually here

IStlipper LI ?(S IStripper d ;s r E I:":It_'rl [|:|T| r-IE] .

e Group of |zotopes already calculated | Yo =

by the Distribution method [Mealz = 0] O ow M [l ] g
o~ List of isotopes from file  pE —rofile - | R mrad CoHem rrad
to produce inzide target = oy TN Ty M
-
¢~ Inputions raps from fle @ —rofie - | [ mrad (P mrad Gate for Monte Carle calclulation transmission
emitted from target = x P
r dP;P r‘ dPIP _Eate 2— _Eoordinatei '
Those fragment of interest € Rodal [fXy) mm " Radial [ff<Y)  mm r After BLOCK
— Choze fragment of interes
g  dngle [ (<] mrad  Angle [ %" y]  mrad |Stripper LI
4 E - [ o gate
I— I_ementl_ /' E:cl;do; " Energy Metiu ™ Energy Me/u [l i
! ; ! z " TKE Hey ©TKE e r Status [Condition]) —— o miad
< = " Momentum Mehide  Momentum Mel Ao (8l rim
| Stabls N = " Brho T*m  Biho T*m " absent ; v [P miad
~Gate 3 dr/P %
i Charge states " Energy Lozs Me © Energy Loss Mel Il I & UAND " © Radial [f}<.¥]] mm
IND charge states ;I Set | " Range mm " Range i | o7 " Angle [{(x )] mrad
no gake
—— — " Envelope m " Erwvelope m 2 € Energy Men Ay
BE-IC |o.n mec anlsm. . Eneen] MeVa_"mm . Energy Me\a"a_’mm || i TKE Mev
IF'ro|eu:t|Ie Fragmentation j D epozition fparticle Deposition /particle . 8 e YR
~Gate
" Brho T*m
© Time of fight  ns  Time of flight  ns IT
- Gaed— vl = - O E L ket
&‘1‘ MC transmission optians | " Length m  Length m - I , IT . Hr;:r;: 033 M
| wa =
IStripper LI < Start -» IStripper LI | " Envelope m
5 " no gate i
Sk = || <~ Stop > |5 - Energy bt dmm
I MFLED —I I (RS, —I o Deposition /partiche
B
fedd in the 13 “Distibution" calcviation | | | C Time offight  ns
™ previous MC o 0K s
plat window = “Welocity —— "
% MC calculation to file | fr Veloaity_Z [omins] LI StartIStripper vl
x Cancel
— lon parameters (M 2,q...)— i S Step IStripper vl
Monte Carlo calculation . P O Velocitﬁ_i {gmgz}
i 20-plot - L
X Quit | L (5 (IS Ui Welocity_ [emdng] ;
Welocity = [cming] = i —Welocity
) w Yelocity [ocmfnz] -
i -

———
lon parameters (M.Z.q...)
M azs [amu) j
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@ MICHIGAN STATE

/. MC kinematics and transmission for ILISEZ==file® =d 3He:pp7: UNIVERSITY

MC Kinematics Very thin target, two-body reaction MC Transmission

— )

'H fragment kinematics (expected final)

H : Monte Carlo Transmission Plot

£
ZHS :e::;: 'TSZ;FM‘:eV (E(:ﬁ;ias in::{g’yo:.gb%omegl)lu) ‘ 3He (1.0 MeV/u) + H2C (1e-3 mg/em?); Transmitted Fragment 'H (TwoBody); Optics Order: 1
:18. .0=>0.0+0. i /p=100.00%
Angular Distribution (CM): I ic: Ang A (mrad): H = 10000.0(0.5); V = 10000.0(0.5) . Bounds: Off: "Stripper" - h:tprock for MC calc; no gates; Config: SM
3000 g 2500
Mode “Take into account a target thickness “ : NO B
“’
2000 I
; iz 1500
| =
g
1000 i E
I | ®
: g‘ | E 500
I € I E
. E
| 3 X
= ¥
| x -
ll B
| &
I ® 1500
2506
Transmission 100% 2500 _—
0 2 Transmission 56%
1 13 15 17 19 21 13 5 7 ) 21 G
i . ca\d_3Hepp E [Lab-MeV/u] t 162201 after "Stripper”: Energy [MeV/u]

'H : Monte Carlo Transmission Plot
3He (1.0 MeV/u) + H2C (1e-3 mg/cm2); Transmitted Fragment 'H (TwoBody); Optics Order: 1

'H fragment kinematics (expected final)
He+ H=> H+ ‘He (Projectile Energy : 0.99 MeV/iu)

Q reaction: 18.35 MeV (Excitations 0.0+0.0=>0.0+0.0) I . dp/p=100.00%
Angular Distribution (CM): | ic; Ang A (mrad): H = 10000.0(0.5); V = 10000.0(0.5) Bounds: Off; "Stripper” - last block for MC calc; no gates; Config: SM
A > O <Y>0.00156
Vz <0 : vz %%
Vz>0 . 47
2 XY 3 4e.02

[

| = ' :! 2
i c Il &=
| € 3
| 2
| 2 g

| = | g -
| 5

6

In transmission calculations
the partijcle cannot go in opposite direction
-10
'10-7 -5 -3 -1 " 1 3 5 7 -2 0 2 4 6 8
OTl UsE= (o e e Vz [Lab-cm/ns] e et i after "Stripper": Velocity_Z [cm/ns] 9




@ MICHIGAN STATE

/. MC kinematics and transmission for ILISEZ==file™ =d 3Helpp: UNIVERSITY

NSCL

MC Kinematics 4.65 mg/cm? target, two-body reaction MC Transmission

e Dee e S g e s (o] | H : Monte Carlo Transmission Plot ——
. . 3 2) i 1 X 2
1[7[ fragment kinematics ((‘Xp(‘(‘t(‘d fmal) ~ Continue | He (1.0 MeV/u) + H2C (4.65 mglcm?); d‘l;;r;rggt;g;ragmem H (TwoBody); Optics Order: 1
*He+ ZH=> 'H+ ‘He  (Projectile Energy: 0.99 MeViu) Bounds: Off. "Stripper” - last block for MC calc; no gates; Config: SM
Target: H2C (4.65 mglcm?);  Q reaction: 18.35 MeV (Excitations 0.0+0.0=>0.0+0.0) Cont
Angular Distribution (CM): Isotropic; Rectangle Ang Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5) [ S Taasiis
| Max 31
2500
3000} H H l <X>16.4
Some particles stopped in the target ‘
Mode “Take into account a target thickness “ : YES
2000 I 1500}~
| i
55050+05 3
CPU speed E
0pps £
1000} =
g [
| = £
& 54
| 3 0 i
I 2 2 ;
I x =3 500
z ;
-1000 &
£
© .
500 v
-2000
Transmission 23% | o
3000 2500 Transmission 27%
135 145 155 16.5 17.5 185 19.5 205 10 12 14 16 18 20 22

T E [Lab-MeV/u]

after "Stripper": Energy [MeV/u]
| T

=
= 1H : Monte Carlo Transmission Plot —
1 . ] o - = 7 G
H fr agmcnt I\mcma_tu S (“P“‘t(‘d fmal) E IHe (1.0 MeV/u) + H2C (4.65 mg/cm?); Transmitted Fragment 'H (TwoBody); Optics Order: 1
X JHe+ 2H=> H+ ‘He  (Projectile Energy : 0.99 MeVii) dp/p=100.00%
I VTarge?: H2C (465 mgl;mz); Q reaction: 18.35 MeV (Excitations 0.0+0.0=>0.0+0.0) Bounds: Off; "Stripper” - last block for MC calc; no gates; Config: SM
Angular DsNﬂon (CM): Isotrgolc; Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5) FE Contour
i sf Sum 8.65e+04
0 | Vz>0 5 e 2,
o Vz>0 by
Y 307
3 2 XY 4.8e.03
SOM i~ =
7191e+05 c
0pps I &
2} | :! )
& o
5w 2
: gﬁ ' .§. 2
x | o
> T
" 5
i &
o
)
> 1 . .
: In transmission calculations
_ e e the particle cannot go in opposite direction
s/ Mode “Take into account a target thickness “ : YES -10 ~ L - - - -
3 - =8 = . R 1 N 8 YA after "Stripper”: Velocity_Z [cm/ns]
OTL30=Jin-2013, Eastlansing Vz [Lab-cm/ns] b0




8. LLoading: UserDiffECSTnsIsiSE

Options | Calculations  Utilities  1D-Plot  2D-Plot

Databases

Preferences

Production Mechanism
Evaporation options
Excitation energy of prefragment

Fission Barrier

User Cross Sections

)

User Cross Sections from File
Options of Fragment Preduction in Material (wedge)
Secondary Reactions in target

[sotopes

OT, 30-Jun-2013, East Lansing

-
Nurmber of saved i Differential cross section file
P P Tﬁb!ff umber of saved cross sections
ucldes AICS  IntCS  DiffCS
1 H 1 a |z I 2H (6.0 MetdAu) + 180 > 1H [+130)
IT = = All reactions l a l 1] l a
able
this reaction | 1] l 0 l 1]
Reaction Ty
l— P | oad from file | View data Clear data |
2H+0 Input rew Int C5 absent ] i
_Delde | Input [visw] Ditf C5 ™= h ‘ e
X out sobaod - Numbe) of ro
A ti Two bod i hd
elected Rieaction [ Two body reaction | Enmments Totdl
Ll >Imns from models for selectes reaction I—

Mol

The Differential Cross 5 ecti
Comment tring begin with 1" ol

e' in ASCH farmat,

Twn columms, where the 1st is &ngle in [degrees].
the 2nd is Diff.CS in System of Center mags [mbsr]

The columns can be separated by a Space, a
Comma or a Tabulation. User can put comments
alzo at the end of data line

i
| — Ercitation efergies of products [Mel]

E‘OHSD:I ]

E"of 1

Preferences: cross sections fiom I FILE

IniCS - Integrated Crass Section
DilfCS - Differential Cross Section

£ Delete Al

Integrated CrosY 5 ection [mb]
h_ Dif Cross Section Plots

Lilitie:

ké Kinematics Plots
1{: 2D Kinematics (MC)

 OK | xCancal T Hep |

-
Differential cross section file

Delete All user
cioss sections

IntCS - Integrated Cross Section
DiffCS - Difterential Cross Section

<

cioss sections from
& "Preference’* dialog)

l FILE

A Eoml 2 /, Tﬁ""f-;" Number of saved cross sections—————————— I 2H (6.0 Met/u) + 180 > TH [+150) Mo
LELE AICS  IntCS  Diff CS
1 H 1 ez = " ! The Differential Cross Section flle i |n ASCI farrnat.
IT All reactions l 1 l 1] I 1 Cornrment string begin with 1" o
m R T thiz raaction | 1 | ] |_1 WView data Clear data |
Fieaction Twn colurnms, where the 1st is Anale in [dedrees],
I 2H +0 I I 190_gs. bet the 2nd is Diff.C5 in System of Center mass [mb/si]
put neg Int C5 221e+01 -
Delete "
Cunent C5 Input (view) Diff C5_ | 190_gs.t#t - Number of 1o
D C Total The columns can be separated by & Space, a
A ata omments otal Comma or a Tabulation. User can put commets
Selected Reaction [ Tuwn by reaction ~] 23 =2 = also at the end of data line
. —
Integral cross sections fiom models for selectes reaction LIt
X ou || [ Excitation energn ducts [Metf] o
i! Kinematics Plots
Eof 1H= I 1]
° i E 2D Kinematics (MC)
)
N

Integrated Cross Section [mb]

I 212

1\, DF Cross Section Plots

QK | x[:ancell ? Help |

lofal

[%#] statistics: 1H e
S e o
1H Stable (Z=1, N=0) Hydrogen

AME2012 index 1000 error
Mass excess, [MeV] 7.2890 0.0000
Binding energy 0.0000 0.0000
Beta- decay -777.0000 -777.0000
Beta+ decay -0.7823 -777.0000
5(2n) ® "
S(2p) - o
Q(alpha) = =
5(n) = *
5(p) 0.0000 0.0000
<Stable> RAbundance: 99.99%

—reaction (b+t > f1+£2) 1.73 I‘EV (error=0.0026 IEV)

user sross section

2.21e+01(0.00e+00)mb for Two body reaction

[ Diff. Cs ])
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8a. UserDiffCS' int LISE S files(Saveandirestore) PUERLLIR

-~ i
i J?.::J Ly

Cross sections: Two body

s ferer = L Tkd Number of saved cr:lscs:ctiulnsl o onee
|1_|5TH|T = iZ = Alreactions [ 6 [ 2 [ 3 |nf0rmat|0n abOUt User ¢ss
I table e = tisieacton [“4 [T [T3
Reaction
[ 0

Input new Int C5 | 221+ b

Delete
Current C5 Input (View) Diff C5 | 190_gs.tat
Selected Reaction wo body reaction

x Integral cross sections from models for selectes reaction————————————————————
Quit

Delete All Luser
cross sechions

IntCS - Integrated Crozs Section Preferences: cross sections from I—
DiffCS - Differential Cross Section [stin the "Preference” dialog) FILE

User CSs are saved to LISE** files and retrieved at reading of LISE** files

LISE** file

[cs_file]

(pserDiFFCS ; Humber of User Diff C3 saved in this File_)
Appendlverwrite

nttached!nside

[
[ ]

188 a.z

[Diffcse88z]
CorrelatedTo=3
Filename=190_L8.%4.txt
Comment= J.Wiza et al., PhysRev 143 (1966) 676 —— Lewvel 8.96 A180{p,d)190"
Ex12 = 8.688 8.968
MofPoints = 24

5] 8.8857232
 5.2971 B8.8913

13.246 08.1935

21.196 B8.2818

29.156 B.2849

37.123 B8.2183

45 .89 a.1611

52.299 9.1887

5O_875 B.1487

68.598 A.11

75.418 B.1364

83.374 8.1735

98.946 B8.2525

95 _871 08.27h2
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9. UserDIiffCS

Beam

Ine MIEC diransmission

Initial conditions

M

UNIVYERS

-
Differential cross section file

b Element qr Eyer— — Emittanc | 2H (6.0 Meki/u) + 180 > 1H [+190) i
B CARD 1D - shape . . .
I E I H I 1 Eneray I I 5958 M i ? | [sigri:,msemi-axis, [Distribution mi[;e The Differential Cross Sect}lon fllelwls”m AS5CI format.
1 half-width...| methiod) Camment string begin with 1" ar "
I 1 TKE “ 12 e — ~ View data | Clear data |
Z Brho 07083 Tm 1.5 mm | 1 IGaussmn | Twn columms, where the 13t is Anale in [dearees].
I 190_gs.tet the 2nd is Diff.C5 in Spstem of Center mass [mb/si]
I Stahle =] [ 0212 GeVic 2T rmrad I E IGaussian LI r =
| ] [ 1.2e+4 Ky v I 1 G i J r e The columns can be separated by a Space, a
e+ LY mm auzsian A .
/' Table of Data Eomments Total Comma or a Tabulation. User can put comments
| MNuclides - - 4 P rmrad I g Gaussian d r I 23 I 2 I 5 alsa at the end of data line
= 2 = Beam intensity
| (__ - " 5L mm I 0 IGaussmn LI r [ — -
&l — - It
C: M I:> (- - " ED % I o7 IGaussian LI r | [ Excitation energies of products [Mel/] p———
. L
p
E*of 1H = I 1} Eof 190 = 1}
° ° 2D Kinematics (MC)
[ 6.25e+3  pps L—I

] 119265 Kw

Energy Loss in the
target box [k

Integrated Cross Section [mb]

I 7hle11
I 2212

1\, DF Cross Section Plots |

x Cancell ? Help |

./0K|

Differential Cross Section :

User file: "190_gs txt";

Integrated Cross Section: 22.12 mb;
Max.Angle in Lab: 180.00 deg correspends to CM Angle 180.0 deg;

1H: dSigma/dThe
2H (6.0 MeViu) + 180 > TH (+120)

Grazing angfin CMS [H+'20]: 9.00 deg

Q reaction ; MeV (Excitations 0.0+0.0=>0.0+0.0)

30

26

22

dSigma / dTheta - LAB [mb/rad]

:;’T \
;
f

3
:

/i

—— User data from file
— - Isotropic.

v

20 40

60 80 100 120 140 160 180
Angle [LAB-deg]

OT, 30-Jun-2013, East Lansing

See the next slide for
MC calculations
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9. UserDIiffCS 1= MECiansmission UNIVERSITY

LIS E

. H : Monte Carlo Transmission Plot [Continve]
LISE++ File d_3He.lpp 2H (6.0 MeViu) + O (1e-2 um); Transmitted Fragment H (TwoBody); Optics Order: 1

DiffCS File 190_gs.txt dplp=100.00%

Bounds: Off; "Stripper” - last block for MC calc; no gates; Config: A

Contour
Sum 1.7e+05
Max 135
<X> 639
<Y=131
dx 363
dY 0.446
XY -1.6e+02
SUM

1H : Monte Carlo Transmission Plot
after “Stripper": Energy [MeViu} window projection — 2H (6.0 MeViiu) + O (1e-2 ym); Transmitted Fragment 'H (TwoBody); Optics €
dplp=100.00%
. 3.384e+05
Bounds: Off, "Stripper” - last block for MC cale; no gates; Config: A
un e et g CPU speed
0.00e+00 pps

2000

Y-projection
1600 E

1200

321
206
133

85 |
55 ]
35 ||

23

15

10
L

4

2

1

after "Stripper*: Energy [MeV/u]

800

400

X-projection

124 128 132 136 100 300 500 00 900 1100 1300 1500 1700 1900
- after "Stripper™: Energy [MeV/u]: window projection after "Stripper”: Angle [mrad]

1H : Monte Carlo Transmission Plot
after "Stripper”. Angle [mrad]: window projection — 7H (6.0 MeViu) + O (1e-2 ym), Transmitted FragmentfH (TwoBody); Optics Ort
dp/p=100.00%
Bounds: Gff, “Stripper” - last block for MC cale; no gates; Config:

1400

1200

1000

800

600

400

200

100 300 500 700 900 1100 1300 1500 1700 19
after “Stripper”: Angle [mrad]: window projection
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9. UserDIiffCS

1H : Monte Carlo Transmission Plot
fter "Stripper’. X(Theta) [mrad]: window projection — 3He (1.0 MeViu) + H2C (1e-3 mg/em?); Transmitied Fragment 'H (TwoBody); Opfi
dpip=100.00%

Ine MIEC diransmission

"H : Monte Carlo Transmission Plot
He (1.0 MeV/u) + H2C (1e-3 mg/cm?); Transmited Fragment 'H (TwoBody); Opfics Order: 1
dolp=100.00%
Bounds: Off, "Stripper” - last block for MC calc; no gates; Config: SM

MICHIGAN STATE

NIVERSITY

1H : Monte Carlo Transmission Plot
1 "Stripper™: Velocity_Z [cmins} window projection — *He (1.0 MeV/u) + H2C (1e-3mgicm?); Transmitied Fragment 'H (TwoBody) Op
dpip=100.00%

14000 —] Bounds: Off; "Stripper” - last block for MC calc; no gates: Cmﬁg SM o _Bounds:()ﬁ; “Smper‘-hsthbcklu'MC_:alc; no gates; Config: SM
LISE++ File d_3He.lpp -
12000 —
_ 1500 14000
10000 g
£ 12000
]
8000 .'E &0 10000
x —
5000 E 500 e
H 6000
4000 15
-1500
4000
% Y-prpjectjon X—prcj%tion
6—"@.— )

-2500

-1500 -500 500 1500
after "Stripper": X'(Theta) [mrad]: window projection

0 2 4 6 8
after "Stripper”: Velocity_Z [cm/ns]

0 2 4 3 B
after "Stripper”: Velocity Z [cm/ns]: window proiection

1H : Monte Carlo Transmission Plot
after "Stripper”: X(Theta) [mrad]; window projection — He (1.0 MeViu) + H2C (1e-3 mgicm?Z); Transmitted Fragment 'H (TwoBcdy); Opfin

TH : Monte Carlo Transmission Plot
He (1.0 MeV/u) + H2C (1e-3 mg/em?); Transmitted Fragment 'H (TwoBody); Opfics Order: 1
dp/p=100.00%
Bounds: Off; "Stripper” - last block for MC calc; no gates; Config: SM

1H : Monte Carlo Transmission Plot
after "Stripper’: Velocty_Z [cmins} window projection — *He (1.0 MeV/u) + H2C {1e-3 mg/em?); Transmitted Fragment *H (TwoBody), Op
dpip=100.00%
Bounds: Off; "Stripper” - last block for MC calc; no gates; Config: SM

doip=100.00%
) bates; Config: SM
LISE++ File d_3He.lpp ' s
isotropic
2000
10000 T
14
E 1000
8000 g
<
6000 g
#
L -1000
4000 %
Y-prpjeetion
2000
<€

2000

OT;%80-Jun-2913, £ 4% L AT g vinio cmecion

12000
10000
8000

6000

4000

jectipn

2 4 6 8
after "Stripper”: Velocity_Z [cm/ns]: window projection
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10: Next steps i UserDifiCS aevelopment AIRAL I

S filas or f . loulat

(done version 9.6.54)

oy les I ;

(done version 9.6.54)

cros cion ol bod .

(done version 9.6.54)
* Improve analytical transmission calculations for two-body reactions

* Use UserDiffCS in Analytical transmission calculations for two-body reactions
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