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9.6.123 09/30/13

Transmission information window: new orders, new positions, new titles

Menu "1D-plot" -> "Transmission characteristics" : new parameter "#2 Total isotope
transmission"

3. Using (p,n) reaction in the DifCS dialogs (TwoBody reaction)

9.6.126 10/03/13

4. Correction in calculation for transmission through materials (so called "unstopped in
material" coefficient). IMPORTANT!!!!

5. Gas Cell utility modification
6. Caorrection in Monte Carlo E, . and Range plots

9.6.133 10/09/13

7. Neutron and Gamma induced reactions in the Kinematic Calculator

Corrections in transmission subroutines: modification for large angular straggling @ very
low energies

9. Corrections in transmission subroutines in the case of materials: previous disperse block
matrices were used instead suing any optical block matrices
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New order in the transmission window,
Title modification

E‘ statistics: 96Zr

— R e c—

= Elg

-

Transm.Analysis

96Zr Stable (Z=40, N=58)
Print
Q1({DP1) 40 38 37 36 35 34 33
Q2 (DP2) a0 3g 37 36 35 34 33 LISE++ database ||
Q3 (DALY 40 38 37 36 35 34 33 Decay analysis 1
Q4 (DRz) 40 38 37 36 35 34 33
40 39 38 37 36 35 34 33 Zweallet NNDC
FusFiz \ FusFi=s FusFis FusFis FusFis FusFis FusFis FusFis
Ion Production Rate (pps) 2.18e+0 [1.31e+1 2.64e+1 1.16e+l 6.55e-1 6.76e-3 5.4%9e-5 5.19e-7 A,Z HNNDC
Total ion transmission (%) 0.004 0.025 0.051 0.022 0.001 1.3e-5 1.05e-T7 9.85e-10 A.Z JAEA1D
Total: this reaction (pp=) 5.3%e=+41 5.3%e+1 5.3%e41 5.3%e+41 5.3%e+1 5.3%e41 5.3%e=+41 5.3%9e+41 z -
Total: A1l reactions (pps) 5.3%e+1 5.3%e+1 5.3%e+1 5.3%e+1 5.3%e+1 5.3%e+1 5.3%e+1 5.39e+1 A.Z TOr [Se]
—Section in target {mkz) 1.11le+l 1.11e+l 1.11e+l 1.11le+l l.11le+l 1.11e+l 1.11le+l l.11le+l
arget (=) 1.9 9.33 23.96 32.13 22.49 8§.22 1.57 0.156 Chemistry - Zr
Unreacted in material (%) 99.76 99.76 93.76 99.76 99.76 93.76 99.76 99.76 -
O (Charge) ratio (%) 1.3 9.35 24.02 32.2 22.55 g.24 1.57 0.157 File Save |
Unstopped in material (%) 100 100 100 100 100 100 100 100 Isomer [GAN|L] |
DP1 (%) 1.33 1.31 1.24 0.87 0.226 0.055 0.061 0.081
¥ space transmission (%) 99.26 98.04 92.28 64,84 16.89 4,09 4,58 6.04 Isomer [LISE) |
X angular transmission (%) 15.7% 158.79 15.79 15.78 15.7% 15.79 15.78 15.7% -
Y angular transmission (%) 6.78 6.78 6.78 6.78 6.78 6.78 6.78 6.78 Discovery
5lits 31 (%) 16.54 20.49 17.07 7.97 2.47 0.287 0.011 T7.66e-4
X space transmission (%) 16.54 20.49 17.07 7.97 2.47 0.287 0.011 7.86e-4
FaradayCup 2
Total transmission includes blocks
from Target np to FaradayCup 2
AMEZ2012 index 40056 error
Mas= excess, [MeV] —-85.4448 0.0020
Binding energy 828.9984 0.0020
Beta- decay 0.1804 0.0043
Beta+ decay -7.1030 0.0070
5(2n) 14.3163 0.0022
3(2p) 21.1768 0.0026
Q(alpha) -5.0021 0.0040 1(D1 18 .
3in) 7.8544 0.0021 gz :nzi 16 pI'EV[OLlS
5i(p) 11.5223 0.0069 Q3(D3) 16
<Stable> Abundance: 2.8% 4 (D4) 16 order
Production Rate {pps) 5.38e+4
Q-reaction (b+t -> £1+£2) 185.49 MeV  (error=0.2980 MeV) Sum of charge states (pps) 5.382+4
Reaction Fragmentn
| sum of 211 reactions (pps) 5.38e+4
NHo user cross sections were found for this isotope £S5 in the target (mb) 6.1e+0
1 22.824

Isomeric states: gamma/frag=5.18e-13 IT=2.7%e-11/=
ITrtaIg Efficien g-AcgGate Product

1.0e-01 2.98e-03 1.74e-09 5.18e-13

E_gamma T12[mks]
1581.6 3.800e-02

] I
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v.9.6.123
from 09/30/13

1D-Plot | 2D-Plot Databases Help

Block selection distributions

Angular distributions

Horizontal (X) space distributions

Vertical (¥) space distributions

Momentum distributions

Energy distribution

Total Kinetic Energy distributions

Electrostatic rigidity distributions

Beam and Setting fragment charge state distributions

Debug distributions

Debug information

Brho selection plot
Wedge selection plot

Isomeric Gamma spectrum

(Transmission characteristics

Range distributions

Charge distributions

Average Ionic charge plot

Cross Section distributions

-gg distributions

Velocity after reaction

Velocity after reaction / TKE(for fission)

Plot Options

OT, 10-Oct-2013, East Lansing
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’7 " OME-dimensional

& TwO-dimensional / NZ chart |
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o 0K Quit
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2. Total 1Isotope transmissionsorall EEacthions

- _
L) Lister - [GAFF 2013\C-18:6] [E=REER

[2] Total

N=8-2808
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File Edit QOptions Help 3%
ISOTOPE transmission For -
$238350 (24.1 HeW/u) + € (15 mg!cm$2$]|:|
dp/p=8.81% ; Brho(Tm): 1.8888

Neutrons (M) Protons (Z)
. 608588650
-B2931984
86297323
-B1513289
. 618 84495
. 8871208389
. 8996701

. 87368548
.06 846099
. 8832408597
2715878
.87823333
. 05614887
. B085544968
.06328468
8723264
02427176
. 684710327
-41661e-85
. B4LLG885
.82292732 <

(NN NN NN RN RN RN NN
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[2] Total ISOTOPE transmission for all reactions [%o]
2381 (24.1 MeV/u) + C (15 mglem?2); Settings on 96Zr3%+33+: Config: DSA
dp/p=0.81% ; Brho(Tm): 1.8000

N=0-200 all charge states separ.
Fusion -= Figsion

85|

75|

65 |

55|

45|

Protons (Z)

35|
25|

15}

s [

4e-06
2e-06

10
01-10-2013 11:07:56
L15E++ [G\FF 2013\FF_C.Ipp]

30 50 70
Neutrons (N)
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2. Total 1Isotope transmissionsforral i EEactons

Zoom of the previous plot

I | 0

_ [2] Total ISOTOPE transmission for all reactions [%o]

238 (24.1 MeV/u) + C (15 mg/cm?); Settings on 96Zr39+33+ Config: DSA
dp/p=0.81% ; Brho(Tm): 1.8000
N=0-200

41.2

B G VA KA

40.4

el e el e e

=N FimlEEeE w1 M= b

Protons (Z)

a8 s L e el gl

396

“We W e s

38.8
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Neutrons (N) |
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) Using (jp;n) reaction i the DifCS aicl 0gs (WM B0 ARESCHONT) h MN '.TE

Table of Mumber of saved cioss sections

7 i MICS  IntCS DifFCS i
]| e T LISE* automatically proposes (p,n) case,

| — if the conjugate fragment has been chosen
Delete _InputreninCs_| :Ten-l-mh

1 i (e DT TS

Selected Reaction | Two body reaction B
x 2 Integral cross sections fram models far selectes reaction
uit

Element 2

[ 7[5

Reaction

I 180 +H

N

r s
Differential cross section file ‘ | x |
Delete Al user [ & 3
oross seelions I 180 [B.0 Mewtdul + 2H -» 15F l +1n] ' ~Mate
INICS - Integrated Cross § . . 555 Section
DS - Difaertial Cross & Diata File The Diffes F |
= Camment Differential Cross 1°F
l:l Load from file View data | Clear data | #0(6.0 MeViu) + H
. Tous gl Userfile: "190_gs.td",  Integrated Cross Secfion: 22.1 angle in CMS ['*0+2H]: 8 93 deg
5 MaxAngle inLab: 5.49 deg comesponds fo CM Angle 95.6 deg;  Qreaction : 5.77 MeV (Excitations 0.0+0.0=>0.0+0.0)
the 2nd
I 130 _gs. bt (=t i (&) dSiFmaIdOmsga > = dSigma!dﬂ‘)mega <LAB> =
3400 -
— Murnber of rows The colul 7 10
e colun £ - = 3000
Data Comments Total Crmea & I B
I 3 I ] I 5 also at the %3/ E = | £
%z 2 E
L Glo | -
| = 5
| i Excitation energies of products [MeV) 7| g £
& | 5
°
< | °
® - E3 - © 4
EUf'ISF—I 0 E* of 'In—l a £ | E.
8 | g
2p- l_ o
Integrated Crozs Section [mb) > |
|722_12 h \  Dif Cross Section Plots W 0 N
13 E3 = C 0 00 = T2 T
Angle [CMS-deg] Angle [LAB-deg]
dSiFma[dTheta ZCNi> [ e dSigmaldTheta <LAB>
Nl = |
E 28 | E‘ 680 |
5 | 3 \
E-
E = E |
s [::]
5 | ] \
é 18 | o = |
2 k]
< r
5 £ =
= 2
_E, B EI 250 }
[ 7]
® T e |
’ \
=0
b=
-
Angle [LAB-deg]
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4. Correction in calculation for: transmission threugh materals s

UNIYERSITY

(so called coefficient IS B
5. Gas Cell utility modification

Number of particles stopped in GasCell_120Torr Number of particles stopped in GasCell_120Torr
40Ca (140.0 MeViu) + Ba (957 24 mglem?) Setings on 7K; Config: DDSWDDSDDDMDMDWSHAM “0Ca (140.0 MeViu) + Be (957.24 mglem?); Settings on 7K: Config: DDSWDDSDDDMDMDWMSHMM
dpip=1.00% ; Wedges: Al (145,55 mglem?), Al (2000 um); Brho(Tm): 2.6931, 2.6931, 2.5434, 25434, 25434.. dplp=1.00%; Wedges: Al (145,55 mglem?), Al (2000 um); Brho(Tm): 26931, 2.6931, 25434, 25434, 2.5434...
A-yield before FinalDegrader; B - ield before GasCel_120Tor; C - yield after GasCel_120Tor A.-yield before FinalDegrader, B - yield before GasCel_120Tor; C- yiel after GasCel_120Tor
“ version 9.6.123 R | s B
tVeERey e (A8) stopped before THIS defector an QA0 (AB) stopped before THIS detector
%1~ (B) vield before THIS defector VerS|On 9.6.1 26 —-—(B) vield before THIS detector

i 8.t M MMM e e MM M

b SO
L

Tetd 7.5e+5

6e+h 6.5e+5
) )
g s g 5545
(] 0
: 3 45045
0 0 4.0t
& detd <
3.5e45
3eth
2545
245
1.5e45
1eth
50000
0 k D - M B
.. % % 10 12 14 16 18 0 2 % % 7
03:10:2013 1408105 inati i 03102013 140543 o .
LISE+ [CA a..‘_SE,‘:M\:wpmem\_RE&UEE?SQUW3‘2\]12_1“3)]1;“\11@m3!&9%@!%1@“!&g.-t,fma.lp&grader [deg] ‘ﬁ :‘T-F jj rnﬁiarjw fevelnnmenft RFOLIFSTRIA1312043 10 04 ;nxr‘n‘n|!1§\lm3ﬂ9n angle Of FInalDegradel’ [deg]
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6. Correction iniMonte CarlorEloSsranc RanGepions

= T
lonte Carlo calculation of fragme ansmi LEuL
- What isotope transmission to calculate? | ¥rcoordinat - f-coordinat Gate |
_ After BLOCK, It block ate
¢ One fragment of interest. Chose manually here - as as '
IGasCeII‘W'lnduw |y I GazCell_120T o | ow
Group of |sotopes already calculated
» by the Distribution methad [Meale = 0] % mm i froy [ G
‘s List of izotopes from fle  #2 e CRm e R i
to produce inside target = Ciy i L mrm
' Input ions rays from file pB , YR Trad CNP) znrad
emitted from target = -~ nofie ~ ' drp % P % - Gate 2
" Radial [f=¥] mm " Radial [fF4Y)  mm o
- Chose fiagment of interest | angle [ip0' )] mrad  Angle [ (")) mrad
| e
& Element Z /' Table of " Energy e " Enengy Metsu
[ [k [1a Hechcs O TKE Me  TKE My
a2 = " Momenturn Meie " Momentum Merfe
| Beta+ decay a [N = " Brha T*m " Brho T*m
" Etho MJ/C  Etho MJ/C el
 Charge state: | |
19+ D1 - Get " Energy Loss et/ Loss Meh
" Range mm i+ Fan mm [ fi) efzit
- Reaction mecharism " Envelope m Elope m
Projectile Fragmentation hd Energy PN E rergy Met'smm
I ! ;- _I ® Deposition particle . eposition /particle
me of fight  ne  Wime of flight  ns - Gate 4
S‘?l MC transmission options y " Length m  Lknath m I
= MK . NV ar . i _ Continue [|% . . .
= K : Monte Carlo Trangafission Plot i 3K : Monte Carlo Transmission Plot I
40Ca (140.0 MeViu) + Be (957.24 mg/cm?); Trans ragment 7K (ProjFrag); Optics Order: 2 40Ca (140.0 MeV/u) + Be (957.24 mglem?); Transmitted Fragment 37K (Fragmentn); Optics Order: 2
dp/p=1.00% ; Wedges: Al (145.55 mg/cm?), Al (200 » Brho(Tm): 2.6931, 2.6931, 2.5434, 2.5434, 25434 dplp=1.00% ; Wedges: Al (145.55 mg/cm?), Al (2000 pm); Brho(Tm): 2.6931, 26931, 2.5434, 2 5434, 2 5434, 25434, 2.5434, 2 5434,
Bounds: Off, "GasCell_120Torr" - last block fi calc; no gates; Config: DDSWDDSDDDMDMDWMSMMM Bounds: Off, "GasCell_120Torr" - last block for MC calc; no gates; Config: DDSWDDSDDDMDMDWMSMMM
Contour Contour
Sum 642 Sum 3.44e+03
Max 3 4400 Max 6
) 3600 0. <X>5.05 <X> 4.01
L <¥>1.79e+03 <Y> 1.59e+03
; g¢ §§42 4000 - " dX 291
3200 - XY 98e+02 ||| )?;{1571;03
2l - [ SUMm ==r3|_ 3600 o
E 6420e+02 £ 3445e+03 |||
- - - oL Erlezzsd] £ . ) CPU speed |||
% 2@ - 0.00e+00 pps (I :‘ 3200 " e 0.00e+00 pps
| 5 2 i
& |« |
s 2400 ® 2800 \
- g
= ; - i
2 2 2400 |
& 2000 (-] - i
< ¢ - - I
3 . | =' 2000 \
]
(8] - -
g 1o - 1600 |
8 6 - |
] I — |
£ 1200 = | € 1200 l
I
I 800
800 ="
400 -
400
140 100 80 20 20 50 100 140 0 =100 o0 0 20 20 100
09-10-2013 17:19:50 " ; " 102013 17212 - cem 3
LISE o [0 weer ISE development REGUESTE 20132013 10_05_cBFEL GASCelWindow™: X [mm] e [c‘mslnjgg,agvglapmgmujgougsmzn13uzm3,1n,na;—m-mm,d’i‘sﬂﬁﬁanﬁﬁl@.%[‘ﬂ : X [mm] i:gg‘gg:g
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6. Correction in'Monte CarlorE seaneRangeNioLs

[%%] 37K : Monte Carlo Transmission Plot

S T W TR W W

37K : Monte Carlo Transmission Bdgt
to "GasCell_120Torr": Range [mm]: window projection --- 40Ca (140.0 MeV/u) + Be (957.24 mg/em2) A ransmitted Fragment 37K (ProjFrag);
dp/p=1.00% : Wedges: Al (145.55 mglcm?), Al (2000 um); Brho(Tm): 2.693#72.6931, 2.5434, 25434, 2 5434...
Bounds: Off; "GasCell_120Torr" - last block for MC calc; no gates; Cpeffig: DDSWDDSDDDMDMDWMSMMM

9.6.123

50

40

30

20

hs kool

800 1200 1600 2000 2400 2800 3200 3600
09-10-2013 17:22:26

LIS v+ (userlISE_development RECUESTS 20130013 ANEQ TFASCElL120Torr’: Range [mm]: window projection

lonte Carlo calcul
"What isotope transmission to calculate? | ¥rcoordinat - f-coordinat
; After BLOCK, nta block | Gate
¢ One fragment of interest. Chose manually here - as as '
IGasCeII‘W'lnduw |y IGasCeII_‘I 20Ton | ow
Group of |sotopes already calculated
» by the Distribution methad [Meale = 0] % mm i froy [ G
‘s List of izotopes from fle  #2 e CRm e R i
to produce inside target = Ciy i L mrm
' Input ions rays from file pB , YR Trad CNP) znrad
emitted from target = -~ nofie ~ ' drp % P % - Gate 2
" Radial [f=¥] mm " Radial [fF4Y)  mm o
- Chose fragment of interest " pngle [R5 mrad  Angle [ 1] mrad
| e
& Element Z /' Table of " Energy e " Enengy Metsu
[ [k [1a Hechcs ' TKE Mey C TKE Mey
a2 = " Momenturn Mevie " Momentum Merfe
| Beta+ decay a [N = " Brha T*m " Brho T*m H H
" Etho MIsC " Etha b /C B PrOjeCUOnS Of
 Charge state: 5 | |
E L et/ Mey
15- 1 S| Pl N spectra from the
0e mm mm
 Reaction mechanism I Envelope [ m r eVI O u S S I I d e
IF‘roiectiIe Fragmentation ;I - Energy M My mm p
Deposition /paffiicle Jparticle
he Gate 4
" Leng! m I
lart

Bounds: Off;, "GasCell_120Torr" - last block for MC calc; no gates; Config: DDSWDDSDDDMDMDWMSMMM

ly 9 . 6 . 1 2 6
=
80
60
|
|
| 40
[
20
0 o s o
0 400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400

09-10-2013 17:21:43

LIS E o (0usen SE_development REQUESTS 201320120 “GFAsGelLA20Torr': Range [mm]: window projection

OT, 10-Oct-2013, East Lansing



MICHIGAN STATE
UNIVERSITY

LIS

—_

7. Neutron and Gamma induced reactionsin the KanematcECalcolator:

&

.

9.6.132 10/08/13

E Kinematics calculator (relativ

-~ Reactions Beam

i Heavy ion * Meutran ® * test wersion ‘

o~ w0 BODY

. Bla.ClD
reachion

Participants

E[CH] =18.13 Metf

n-energy [Mel] =|| 20 |

Intensity [cps) = l 1.00e+10

Target thickress = || 1 micron

| o | Dovalue = 10,44 MgV

Excitation I

" SCATTERING B [A,C=4)D=B

I
(143 | 0
| 1451

B Target || 9Ee
C* Fragment || 3H
D= Fesidual || 7Li

~ Reaction takes place at the

" EMTRAMLCE of the target

ERERRIE
N EEEH]
(iR

(b CD =

# MIDDLE of the target " EXIT of the target

-~ Setup
rezidual (D]

100

fragment [C]

Search an angleinCk . I 00

cml

Iy
from 0 degrees and up 1 o I i

w=
h=[ 2 em| 2

© from 180 degrees and down

OT, 10-Oct-2013, East Lansing

For Kinematics Plots use energy values
% after reaction

' at entrance of detectars

. o

¥ o

éngle [deg)= | 37.984 | 79353
fragment [C] reszidual (D)

I L
fragment [C]  rezidual (D)

l-l Kinematics plots |

l:l’ Diff C5 converter |

b

X Ouit | ? Help |
m Fbody kinematics |

20 fragment plot
(Mante Cara)

| CM

~Caleulations | LAB
Coaunting in monitor:l 2.45e+0 l 1.48e+0

pps

Differential Cross Section:l 159 I 958

| w0 [ 00 mbsr

Energy after reaction =| 276 l nz
Energy at the entrance
of detectors =| 276 l 0.0204
I arimurn Angle =| 180,00 l 180.00

| 1.782 | 0.33 b A
kb Au [ for gamma [Met] |

deg

50|id.-’-‘mg|e=| nz I 0z

[ox7 [ 0132 me

delta Theta= | 057 | 057

[0 | a7 deo
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7. Neutron and Gamma induced reactionsin the KanematcECalcolator:

[ Kinematics culcttor

Fleactont
* st vessian

& TWOBODY  gga cjp
ME  Ewclabon [ i< a3 MeV

El

 SCATTERING B14.C-410-B

o i X(8.E0)x

g EEDE 2
c* Fagnent T3 [TASE ([ 0 | Twgerthickrwss - [ Tmeon
b- I W8 [0 [ Gmwe e

Flesction takes place at the
‘ " ENTRANCE ofthe tagst % MIODLE of the target

Setep
Seach an angle i CH
= fiom 0 degrees andup

A-
e
£ fom 180 dogees and down .

gmen () seidus D)
Cakelations e A_CM & A lab
B Koenatcapts Couringinmani = [T [T4800
fo  DACS convener Dl Cicss Section = | 168 | 8
Erergy st eacton =57 [ 63

f Deonenont Ermey sl the solirce

(Monte Carlo) of delectons = | 276 Iy
Macimum Angle = [ 19000 [ 18000
X oa [ 7 e | \ﬁﬂnﬁ- 0z [ oz

[

Tragment
o
1]
2
- | 1A )
Ll e e | Qreaction:-10.44

1

[ ool

I

M

|RCELD

[T sbeoyremmes debsThetns [ 057 [ 887

aled |3

!

Angle [Lab-deg]
Energy [Lab-MeV/fu]

Angle 7LI[Lab-deg]

20 100 80 100
Angle *H [Lab-deg] Angle [Lab-deg]
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— =] ) . N
5 i ey = SH fragment kinematics e
F  Heogin [Jf Netrn® [ - Garma B X 'n+ %Be=>3H+7Li (Projectile Energy : 20.00 MeV )
& TeDBODY  gja.clD
rescin Q'reaction: -10.44 VeV (ExcRratons 0.0+ .
T i BT F‘ Angular Distribution (CM): Isctropic
e - . [m
» SR (e somer [T [T [ 0| Twom tcknens - [ T o) 3000}
o IS [ 5 [ g =
Feaction takes place af the
7 ENTRANCE of the twgst + MIDDLE of the twget BT of e asget )
e _ Hognanl[C)  resddl0) |4 2000 |
Search an angle in M R-f_mﬂ o ’_WU I
[ P—— e
1 from 190 degress and down. h"f en| 2
. - o » Il
wrgatieg- [T [0 [ w I
nagmment C) sesidusliD]  agmen IC) - residust O] 1000 |-
Calculaons JE o
o K ps Cortioginmonio = [T [T55 . ~
$L  DACS convener Diessniial Cross Section = | 159 £ 100 100 mbim >
Enercy aher seaction =

dencion-] 27 [CTBE  Mevh(= o pammalMeVl)
[e—— iy
soidinge-[" 02 [ 0z [0 [0 ma
wtatheasf 5 [ G5 [om o e

Ax [Lab-mrad]
o

709

444

278

SH fragment kinematics 17
In+ Be=>3H+7Li Projectile Energy : 20.00 MeV r
L H;E ree o n“ﬁ) ——
Angular Distribution (CM): Isotropic |

2

il

1 1.4 1.8 22 26 3 34 3.8
E [Lab-MeV/u]

25|

-16 -1.2 -0.8 -04 0 0.4 0.8 1.2 1.6 2 24 28

08-10-2013 17:34:00
LISE++ MNonamel Vz [Lab-cm/ns]
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- i

L__T'_J'_‘;

— Reaction: EBeam
" Heawy ion * MNeutron * i Garmma * * hest version |

~ w0 BODY E[A.CID

reachion

articipant:

HE Excitation =

Mes]  Enemy | E[CH] = 18.13 M=

OUTIERLE A CRIBE A Beam ”T IW n-energy (Mel/] = I 20
BREARUE B Taget |[98e [0 [ 0 Intensiy (cps] =| [ 1.00e+10

g E;LS"\’?"LDEE]WSSM"] K8 ERI L= Fragment II n l 207 Taiget thickness = IW

Feco |IFee” JHIE ] 0 Tovalue = 1000 eV

? I NE=ratEseattetn

- Reaction takes place at the
" ENTRAMCE of the target " MIDDLE of the targe!
T , Reaction's Kinematics
Search anangleinC B= n+ Be=>"n+"Be “Be('n,'n)°Be
@ (i 1 s el MNeutron Energy at the reaction place: 20.00 MeV
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E" tics calculator = § x ]
- Reaction Beam
| r © Heawy ion 7 Meutron I(;' Gamma * I * st version |
||
e TR %
[Mev] By EICH) = 149.95 Me¥

" SCATTERING B (4. C<h|D=B

& Beam ”m
B Taiget ||W
C= Fragment Ilﬁ
D Residusl |[i1487e]

BRI EERIIE
 NEHEE
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g-energy [Mev] = 150
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lﬁ IT Target thickness = IW |
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O-value = 2387 MV J
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Angle 148Te[Lab-deg]

-~ Reaction takes place at the
" ENTRANCE of the target i MIDDLE of the target " EXIT of the target
-~ Setup
fragment [C] residual (0]
Search an angle in CH A= I 100 o I 100
" from 0 degrees and up e l.‘— o l_ ) Reacoons
" from 180 degrees and dawn
h= 2 il =)
For Kinematics Plats use energy values - (h « 8 _‘
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st entrance of detectors fragment [C) residual (D] fragment [C]  residual rv
- Calculstion: I LAB 1 [EI— m
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. =] -
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Reaction's Kinematics
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[==] slits-X=pac

o. Corrections in transSmissIoN SURROUTINES: palieh il SPAIIE
R modification for large angularstragglings@\VeR/A OWEENERGIES LIS E

p— s

slits-Xspace

40Ca (140.0 MeWiu) + Be (2957.24 mg/cr = = = ig: DDSVWDDSDDDMDMDWVWRMSMSKMM
dp/p=1.00% ; Wedges: Al (145 55 mg/cm=2), Al (2000 pum); Brho(Tm) 2.6931, 2.6931, 2.5434, 2.5434, 2. 5434 .

wwithout charge states
sum of Feactions

Yield {ppsfmm)

":I 3000 |_c'-utput after slits ]

9.6.123

- 220 -

Yield {ppsfmm)

10-10-2013
L 1S E ++ [ClusenlISE_developr]

40Ca (140.0 MeW/iu) + Be (957.24 m

dp/pe=1.00% ; WVWedges: Al (145.55 mglc

slits—_Xspace
g/ocm2); Settings on 37K, Conffig: DDSWVWDDSDDDMDMDWVVMSMSMM
m2), Al (2000 um); Brho(Tm: 2.6931, 2.6931, 2.5434, 2.5434, 2.5434. ..

without dharge states
sun} of reactions

Yield (pps/mm)

4S00

[outpui after slits

<4200

132

Yield (pps/mm)

o




©®

Corrections in transmission
subroutines in the case of
materials:

previous disperse block
matrices were used instead

using any optical block
matrices

OT, 10-Oct-2013, East Lansing

9. Using optical matrices for transmissionthrougiimaterals

MICHIGAN E
UNIVERSITY

[

Lr_.f’J

GasCellWindow-Xspace
= 40Ca (140.0 MeV/u) + Be (957.24 mg/cm?); Settings on 37K; Config: DDSWDDSDDDMDMDWMSMMM
. dp/p=1.00% ; Wedges: Al (145.55 mgicm?), Al (2000 um); Brho(Tm): 2.6931, 2.6931, 2.5434, 2 5434, 2 5434,
without charge states
sum of reactions
o input | | outpl.'t -
‘‘‘‘ g
= 7K-100.0% a7
= 9 6 1 2 3
s 9000
z ] u ]
||
| 7000 . 18000 ]
£ £
| E E
w w
o o
= 2 14000 J
= 5000 1=
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10000 !
3000 !
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10-10-2013 13:14:28 X (mm) X (mm)
LIS E++ [CsenlISE_development, REQUESTS\I013%2013_10_08_Antonio_DistribL pl

GasCellWindow-Xlspace
40Ca (140.0 MeV/u) + Be (957.24 mg/cm2); Settings on 37K; Cg¢nfig: DDSWDDSDDDMDMDWMSMMM
dp/p=1.00% ; Wedges: Al (145.55 mglcm?), Al (2000 um); Brho(Tr): 2.6931, 2.6931, 2.5434, 2.5434, 2.5434....
Rk (e
iﬁput ! “l 1500 |'6utpl. t =
ITK99.8% 3T
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7000 1
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500 1
3000 E
300 R
1000 b
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10-10-2013 13:13:48 X (mm} X (mm)
LIS E++ [CwsenLISE_developmenti_REQUESTS\2013%20713_10_08_Antonio_DistribL 2]




