Acculinna’s 2/S file and calibrations

program energy
implicit REAL=*=8 (a-h,o0-z)
REAL=8 I2, I3

data a@_2,a1_2,a2_2/20.19773,265.01317 ,54_ 27665/
data a@ _3,a1_3,a2_3/17 .46898,272.31081,50.04487/
#® calculation of ion energies from the Br value
= of the second ACCULIHHA magnet
= (data of Feb. 2885)
R=3.
u=931.582
= U_ustavka in A
iflag=8
ne if (iflag.eq.1) go to 38
write(6,200)
2088 format{' Enter
1] read{5,=) 12,13
if (IZ2.eq.8.) stop
write(6,201)
2m format(’ Enter
read{5,*) A,Z
* Hagnet #2 (Tesla)
Discr_2 = sqrt(al_2==2-4_=(aB 2-12)=a2_2)

I2{ustavka,Amp), I3{ustavka,Anp)')

A_ion, 2_dion')

Original

MICHIGAN

LISE** development : v.9.10.82
from 04/06/15

| =a2*B”2 +al*B + a0

if (Discr_2.ge_@.) then I1=a2*B*2 +31°B +a0 B2 12 B3 13 1 144
B2 = {-a1_2 + Discr_2 000 2020 000 1747 LioCc
else 0.02 25.52 0.02 22,94
BZ = @. 0.04 3089 004 2844 800.00
endif a0_2= 20.19773 0.06 3629 006 33.99
* Magnet #3 (Tesla) al_2= 265.01317 008 4175 008 39.57
Discr 3 = sqrt{al Bxx2-h_=( a2_2= 54.27665 010 4724 010 4520 700.00
if (Discr_3.ge.B8.) then 012 5278 012 5087
B3 = (-a1 3 + Discr 3 a0_3= 17.46898 014 5836 014 5657
- ="lo| a1 3= 27231081 016 63.99 016 6232
else 1 a2_3=50.01487 018 69.66 018 6811 600.00
B3 - 8 3= 50, . . . .
. - 2 020 7537 020  73.83
endif 3 022 8113 022 79.30
1 024 8693 024 8571 500.00
5 026 9277 026 9165
6 028 98.66 028 9754
7 030 10459 030  103.67
s 032 | 11056 032 109.73 400.00 12
o 034 | 11658 034 11584
o 1 036 | 122.64 036 12195 — 13
1 038 12874 038 12817 300.00
2 040 | 134.89 040 13440
3 042 | 14108 042 140.67
4 044 | 14731 044 14697
. . 5 . 046 | 15359 046  153.32 200.00
B2 is assigned to;Dipolel e
7 050 | 166.27 050  166.14
. . ] . 052 | 17268 052 172.60 100.00
B3 is assigned to Dipole2 o i o e
o 056 | 185.63 056  185.66
1 058 19216 058 192.24
. t) f) f) 2 0.50 198.75 0.60 198.87 0.00
St correct???; ve2 sz os 055 0.00 0.50 1.00 150 2.00
1 064 | 212.04 064 212.25 B Tesla
5 0.66 = 21875 066  218.99 d
5 0.68 | 22550 068  225.78
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MICHIGAN STATE

Acculinna’ files in the 9:10.182 package UNIVERSITY

. 1 S EPe

MiseMiles\examples\dubna”

This file uses the MiseM\calibrations\FL NR\* *
dipole Calibrationg

(& 2codima_ ) —
& Dubna_ Gl s PP

These new files have been attached to the mail

Dlsperswe block [M-dipole]

153386 =+
053z =g

. Calculate the ¥ alues uzsing
176.315 A Setting Charge state -
for the Block [21) i} the Setting fragment from

Optical block properties and data

Section-Element construcion property
S-block [Section] & E-block [Element] ﬂ

Stripper
‘I Cut(Slits) & Acceptances

B

Bend Sector éd Optical matrix

Radiug = 3 m = ‘ S I—

Angle = IW deg General setting of block

Calculate other
Length = | 18022 m Calibration file optic blocks
g Matrix caleulations ‘ v 0K | X Cancel | 9 Help |
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2(SHile modifications

MICHIGAN STATE

UNIYERSITY

[preferences T 7 WEETOIET WEOOW YT IR et

— Starting files and working directories

Starting configuration at loading the program I

A1300_2015.1en

B
= Browse |

— Options dialogs

T arget optimization aptions

Starting options file at lnading the program l

B
130020 5. lopt =

Browsze |

Scheme options

Working directory

Current user haz Yes
administrative privilegies:

LISE ++ warking directory © User b My Documerts
[options, config, etc] is & ||SE 44 root directory

Plat options

i
— Calculation settings
. — Calculate spectrometer settings using Apply the "Edge" effect in distribution cuts
Calculation threshold = | 1.0e-10  pps
masimal  * " mean & “Yes [defaul]
Y oo of distibution [ME] walue of the momentum distribution
I recommendad) R Mo [recommended for extended
calculation WITHOUT I—_I left peak right peak configurations)]
charge states b4 hd %
calculation 'wITH I I — Charge States Calculation Cross Section
charge ztates B4 ~ 32 ) J
wedge calculation |-|5 LI 16 Mo * ‘ez Fit © % File {‘&‘i S File Settings
|
— Tranzmizzion information in the Table of Huclides — LItility options — Debug & expert options
[ Show transmission calculation time
Dizplay 1 | Total Al reactions  [pps) - o )
I _I ¥ Spectrometer scheme [” Charge State Optimization Debugging Mode
Dizplay 2 i ission [ - ,
P ITDtaI ion transmission (%) —I [~ Sound [ Distribution Debugging Maode [file 'distrib. ']

[~ 3D-Balls Animation

[~ Make default

o OK I X Cancel

?Helpl

" Primary beam scattering in & target

v Show Fitting conzstraint blocks in
the Setup and Scheme windows

[ Check LIZ-file consistency [Configurations)
[ Check LIZ-file consistency [Options)

r Hold angles of an inchnation of a target
and a stripper together
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MICHIGAN STATE

2(S file modifications UNTVERSITY

F TR —

—— — ——
Projectile fragmentation -

T . AW
[ Fragment velocity | Mamentum distribution § Cross section, Excitation energy and ete |
Final relation YiAD been uzed in the mean = | 0.9778 I A25(52.0 Mev/u) + Be -+ 275
program for the zetting fragrment peak = | 0.9915
— Mean Fragment velocity 3
— Optionz
 Constant Y fragment /% beam = I 1 Welocity after reaction can not exceed fragment
v welocity fru:u!'n .twcu-l:u:uu:l_l,l reau:.tiu:un kinemat.ics [at0
" Calculation - & [v.Borel et al.. Z Pyhs A314[1983)191] degree). It is impartant for pick-up reactions!
. . v Azzume symmetnic velocity diztribution around
" Calculation -B [F.Rami et al, NP4 444[1385)343] Apraj /4 2. Impartant for ight fragment praduction,
% Caleulation -C 0.1 CHPR T 0045 Usze velocity shift for pick-up reactions
ey - b IR AL M "R Pifaf, D Morissey et al., PRC51 193511348
£ Calculation - D [from bwo-body reaction] ¥ Exclude thiz shift far [p.n) and [i.p] reactions
 Calculation -E [D.Moriszey, PRC 290192890460] e v dE/AdA = ] at Afrag = Aproj

Widwb=| 0975 [bioth default & Mel) ] at Afrag = Apro) S 2

—& - W.Bomel et al, 2 Pyhs. A314(1333131

Shift af Wi AD relation
Ve J.l Bn (HP—HF:I e I 0 [default 0] W/ Vb
. . Energy necezsamy to I_ 0,386
Ve HF EP ablate one nucleon [Bn) £ |l el
—B - F.Ramietal, HPA 444 [1935])349 — Information [only for simple target] —
Ve DR Wi b g [Meddm2] I 0.35 Wfag Abeam fiom oo
== 11- 0.9 bwio-body reaction :
Ve *’qF EP | ) 5[Mev] 281 Angle [deq) nz
) Prefragment
¥ wuze prefragment option bMass | 207 Woof G, A Whearn | 0780
—LC- convolution——————————— Make default
Vi /b (peak] B e it

By Wirie distibution

zeftings | 0932 = parameters to file V’ oK x Cancel

? Help
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MICHIGAN STATE

2(S file:modifications TR ST

1y 1 o I

Convolution of Gaussian {Fragmentation) and Exponent (Friction) distributions
" _— s N T T

I 325(52.0 Me¥ i) + Be - 275 — Settings for Gaussian distibution

- PO [Met/Cl = I £523
- I ghifs
o iy PPt - shift - T WiAdb from settings = | 0.975
pleexpl — arr o
J2 S, Mom.distribution = | [1] 0. Morrizsey

Ry ﬂ Jq | Cﬂé'f : ngl ar ke i
Gu—(ﬁu JET ( F:I T= 5 ,ll'ﬁF.Es G||=|_2I2Ie1.4 e 11

— Settings for corvalution
: FudHM / YiAb
=eparation Energy Es coef shit 2355 ]  tau  PlYmax) pesk  mean
" Energy from g | 301 3344 [ 0158 [1875 [ 3008 | 8295 [ 0991 | 0973
| + Eucitation from dsurface | 25, 3 0143 |[ 1723 [2s67 | B34 [ 0932 | 0978
| " Qg+ dSurface | 552 |29 |o153 [2050 |37 | 8280 099 | 0968
| ket M io ke io Mt io
| | o= 915 Mevse
=| 095  MeVfm™2 [¥] - with Gamma-factor
A Pt 1D | { Piot - Conv.Analysis o OK | XCancsl| P Hep | [~ Make defaul
h — . - . - 3 —

OT, 21-Sep-2015, East Lansing 5



MICHIGAN STATE

2(S file modifications URIVERSITY

[# .
Projectile fragmentation m‘“——'

I A25(52.0 MeViu) + Be - 275
Frefragment and Ewaporation optionz | Excitation energy for Abrazion-dblation model
I — Crosz Sectionz
I |3 - EPAX 215 + uger modifications LI
r "FAST" mode for * uze thiz mode anly for heawy projectiles as Uranium.
Abrazion-Ablation calculations™ Evaporation diztribution dimengion iz equal bo 8.
— Coefficients for modified EPA: 215
narmalization p-rich zlope
U rmarm 1.0 |-| Use comections
B .ol U1 1.79] I-I-?EI 7 for H.He Li
. i production cross
n-rich slope U2 [4.72e-3] ID.DDWE sechions
n [1.65] I'I.EE U3 [-1.3e-] |'1.38-5

[ Make default

« OK | X Cancsl

?Helpl

OT, 21-Sep-2015, East Lansing 6



MICHIGAN STATE

2(S file modifications URIVERSITY

[# .
Projectile fragmentation m‘“——'

I A25(52.0 MeViu) + Be - 275
Frefragment and Ewaporation optionz | Excitation energy for Abrazion-dblation model
I — Crosz Sectionz
I |3 - EPAX 215 + uger modifications LI
r "FAST" mode for * uze thiz mode anly for heawy projectiles as Uranium.
Abrazion-Ablation calculations™ Evaporation diztribution dimengion iz equal bo 8.
— Coefficients for modified EPA: 215
narmalization p-rich zlope
U rmarm 1.0 |-| Use comections
B .ol U1 1.79] I-I-?EI 7 for H.He Li
. i production cross
n-rich slope U2 [4.72e-3] ID.DDWE sechions
n [1.65] I'I.EE U3 [-1.3e-] |'1.38-5

[ Make default

« OK | X Cancsl

?Helpl
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2(SHile modifications

MICHIGAN STATE

UNIYERSITY

OT, 21-Sep-2015, East Lansing

325(52.0 MeV ) + Be -+ 275

[1-[> 5&Mev] &Leon et al, ADEND Tables E9(1938)217; modified

=

" Optimization of 'charge state’ transmizsion calculations

Charge state

[efficient if there are bwo or more M atenal & Dispersive block' combinations) suppreszion values

— Calculate a charge state walue for ALL pointz of energy diztibution—

impartant for

™ Na [only for middle point] low energy

™ Yes

Calculate if I_
* Auto Erergy below 30 e AIHE":'

— Coefficients for the Leon's charge state distibution———— Help

—"GLOBAL" optionz

= Always assume
E quilibrium distributions

HonE guilibrium mode for
thir raterials

pper boundarny of "mixed" region
[default 70 ket u]

L|B=| 7l Meviiu

"Width [dn I 1 default 1
- [ ) Zp power factor = I 0.477

Corection
fotor g | 1 U] fetaiLeon 477 Baron 0.447]

Caleulation rethod of — —
E quilibrium thickness for |1 - "GLOBAL™ NIM B142(1398)441 ~ |

"Phyzical Calculator'

Ilze "Global' starting from

Slrag == I 2 [default 23]

Charge state after reaction

Z-0= I 1] [default 0]

[~ Make default o OK | X Cancel




2(SHile modifications

MICHIGAN STATE

UNIYERSITY

OT, 21-Sep-2015, East Lansing

— L T — —— -— - u

Prefragment and Evaporation options |

325(52.0 MeV ) + Be -+ 275

Energy Loszes | |0 - [He-base] F Hubert et al, ADEND T ables 45[1330)1

Energy Straggling |1 -ATIMA 1.2 [LS-theary]

% Gauszian

=hape b opal approsimation of

the Landau digtribution

Calculation
method

™ integration

¥ interpolation from table

Angular Straggling |1 - Moliere et al. [ATIMA 1.2)

=]

— Coefficients for G.-M.'s energy straggling calculations

Sll:upel 0217 [default 0.217)

Free meml:uerl 112 [default 1.12) Help |

[ Make default

v OK

x Cancel




MICHIGAN STATE

Simulationwath 24Sfile UNTVERSITY

CLUCCHEE . & MR TR e e =t
D1-BrhoPlot

323 (52.0 MeV/u) + Be (500 ym),Ta (4 um); Settings on 2/S16*16*: Config: DWDMSMMM
dp/p=2.00% ; Wedges: Be (500 pm); Brho(Tm): 1.5939, 1.3592

all charge states separ.
- I f i o

1le+8 E .
F 31g R T 0% 1
- 28@? 20 % ]
le+7 E ’Q E
383 ’,.(. "’\‘L
1e+6 g 205, ". A\ \ _E
E 7
a 1e+5 ’! \ .
& 3 ’ﬁﬁi‘ 5.4 E
/7 sl a7
T - A 'V"\
o le+4 | , ]
> g e
N / .ﬁ.’lr;""f il %
le+3 E iy ? 3
le+2 H e
1e+1 .
-0.2 0.2 1.8 22 26 3 34 3.8 4.2
21-09-2015 11:02:42
L1 S E ++ [C:luser\c\lise_pp_910\files\examples\dubna\acculinna_27S.Ipp] Brho (Tm)
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MICHIGAN STATE
UNIVERSITY

Simulationwith 2.SHfile

I | & H

Ly A WIS

D2-WedgePlot

i 323 (52.0 MeV/u) + Be (500 um),Ta (4 um); Settings on 27S16*16*: Config: DWDMSMMM

dp/p=2.00% ; Wedges: Be (500 pum); Brho(Tm): 1.5939, 1.3592

all charge states separ.
- cum nf raactiong

le+3

le+2 E
Te+1 E
1le+0 E

1e-1 3

Yield (pps/mm)

1e-2 3
1e-3 3

1e-4 E

22Na 11+ 114:19 39 2“Nem 10+:27.0%

NG 107 10+;11Yig

1_1“ & 5 1% 1648 1
m S

t tlll

/‘nllmm Q~ i

-110 -90
21-09-2015 11:03:05

LIS E ++ [C:\ser\c\lise_pp_910\files\examples\dubna\acculinna

-70 -50 30 -10 10 30 50 70

275.Ipp] X (mm)

OT, 21-Sep-2015, East Lansing
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Simulationwith 2.SHfile

MICHIGAN STATE
UNIVERSITY

[¥*! [3] Total: All reactions (pps)

[3] Total: All reactions (pps)

323 (52.0 MeV/u) + Be (500 ym),Ta (4 um); Settings on 27S$16*16*: Config: DWDMSMMM
dp/p=2.00% ; Wedges: Be (500 pm); Brho(Tm): 1.5939, 1.3592

N=0-200 all charge states separ.
- aim nf reartinng
31¢C)
2. 7e-02
16 27 28g 305 31g
8.3e-07 3. 4e-07 7.3e-07 6.2e- 07
27p 29p 30p
5 3e-07 3.9e 07 9.5 09
14 } 24sj 265 285j
8. 4e-02 5. 5e-02 5.8e-07
23A]1 27 A1
2. 0e+00 4. 2e-O07
e 7 Ly, 0
N 2e+03
c 5 8e-03 8e+01
0 2 2e+01
- AiNe
o 10 - 20006 36+00
> =
2. 6e+00
B o
6 L=
4| Es 2Be
7 8 9 10 11 12 13 14 15

21-09-2015 11:04:22

LIS E ++ [C:user\c\lise_pp_910\files\examples\dubna\acculinna_27S.lpp]

Neutrons (N)

OT, 21-Sep-2015, East Lansing

Total rate is 1e+4 pps per 100 pnA
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MICHIGAN STATE

2(S file" => concluisions UNTVERSITY

LIS K

1. Use achromatic wedge instead homogeneous
2. Play more with target-wedge-slits combination for better purity

3. Think about a velocity filter in the proton-rich region

OT, 21-Sep-2015, East Lansing 13



