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« User’s request (disagreement in analytical and MC results)

* Reason of the disagreement (problem)

« Solution of the problem

* v.15.26.1 results

« Angular envelopes comparison

« Matrix envelope and Angular straggling contribution
 Visualization of Angular straggling contribution values in matrices

« How strong is the impact of angular straggling contribution at higher energy?
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« The code did not use properly the angular straggling contribution in ion optics in the case of
transmission analytical solution

« LISE was taken into account the angular straggling contribution as
product (T ,=T. -F) of the current beam angle emittance (T.) and the factor F,
where F = Width( (T, - M) ® S) / Width(T, - M),
where M is the global Angular magnification from target to this block, S is normal distribution,
which sigma corresponds to the plane angular straggling value

« This disagreement could be observed due to simultaneous coincidence of several factors:
o Light Z beam

Low energy beam

No target

Narrow initial angular emittance

Heavy Z material in line

Material location in non-focal plane

O O O O O
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« The Compound block (material, wedge) has got the
optical matrix feature in the new version

W Preferences ®

» If the corresponding option has been set in the
Preference dialog, LISE calculates the factor F asxatio Stating contiguration | % Bowse | Fontsizs
F = Width(A® S )/ Width(A), e | "2 Browse
where A is the current angular distribution in front of ]“’\ e
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@ User My Documents
Current user has LISE** working directory ¥

this material, and S is normal distribution, which sigma (opons,cong, €. o ot aractoy
corresponds to the plane angular straggling value S

— Calculation settind

Target optimization options

Lo, Plot options

~ Calculate spectrometer settings using

« Thenitis assumed F is angular magnification in the masimal (@ mean
. . . Dimension of distribution (NP)
corresponding plane and being set to the local optical

— Apply "Edge” effect in distrib. cuts

@ Yes (default)
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— Debug options

bIOCk — Transmission information in the Table of Nuclides —— — Ulility optidgs — Expert options
. . . . Display 1 | Total: All reactions (pps) - B METEE TN v Efé?:fsﬁi:i%gecsoe”ﬁgaim f:@m;rnaonnsﬂsesmn
« All material matrices are set again be unitary after

v| Spectrometer scheme

. . . . . Display 2 | Tl ransmission no SR (%) v Na  Use angular stragaling Charge State Optimization
completion of ion transmission calculation  connsion m optea
Balls animation matrices

Distribution Debugging
Mode (file ‘distrib. ")

- The Last calculated material matrix angular Tpme— [Shme s

Make default Hold inclination angles

magnification values are kept at material block area to ok || X canel || 7 wep ||| VIS Y nrseconpos || 2 swppertogene
retrieve in order to plot the matrix envelope or to show
matrices in a window
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Eﬁ Optic settings (fast editing)

— 1-st order Matrix

. watixprot
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_ — Components —— ~— Matrices ——  — Show - — Dimension
| g View
J XX ®) Global '@ only Diagonal elemets (A%, BE')
(@ mm{ mrad
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o KK EYY
I cm/ mrad
Add "L" row I Global & Local 1 All elements
— Quad strength plot Angular Straggling contribution

Make default

Cluadrupole field strengths plot Use the material matrices

with last transmission results | ﬂF’Int || * Quit

Copy current quad fields to scratch

The Angular Straggling contribution frame is visible

Ise angular straggling

if  vlcontributioninoptical Set in the Preference dialog

matrices
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_?E Optic settings (fast editing)

1-st order Matrix

R watixpiot |

‘ ﬁ'ﬂeam—SigmaF’lot |

Visualization of Angular straggling contribution values in matrices

YES

With angular straggling contribution in matrices
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Should be set in the “Matrix plot” dialog
Angular Straggling contribution

Use the material matrices

v with last transmission results

‘ & View
11. Block “L9": Drift, Start: 5.785 m, Length : @.275 m
#standard
+1.0882+88 +2.758e-82 a a a =] | -8.191e-81 +1.452e-81 a a a a
a +1.868:2+88 @ a a =] | -5.518e+88 -2.443e-81 a a a a
a a +1.8882+88 +2.758e-82 @ =] | a a +2.545e2-81 +2.439e-81| @ a
a a a +1.888e+88 @ a | a a -5.416e+88 -1.208e+88 | @ a
a a a a 1. @ | a a a a 1. @
12 Block “"fake slit": Drift, Start: 6.860 m, Length @.888 m --- SLITS --- 1
13 Block “Hawvar 18 um“: Material, 5Start: 6.868 m, Length : @.888 m
Cod42Cr28Nil13Fel9W (18 micron)
+1.0002+00 —~— a a a =] | -8.191e-81 +1.452e-81 a a a a | +1.172e+28 |
a +2.721e+8 | @ a a =] | -1.499e+81 -6.5647e-81 a a a a | +6.832e+88 |
] +1.0802+00 a =] | a a ) +2.545e2-81 +2.439e-81 @ a b +1.226e+88 |
a ] +1.381e+88 Ia =] | a a o | -7.846e+88 -1.pd48e+88 @8 a +8.9242+28 |
a a 1. @ | a a g a a 1. @ E a |
0/6 product Block "Helium 1 atm": Material, Start: 6.868 m, Length : @.08@ m g g
. He (18 mm) O O
IS about 4| +1.0680+00 G [} [} [} @ | -8.191e-81 +1.452e-81| @ [} [} =] | +1.172e+00 |
a +1.800e+088 |8 a a =] | -1.499e+81 -6.5647e-81 a a a a | +6.832e+88 |
a o +1.0802+00 a =] | a a +2.545e2-81 +2.439e-81 @ a | +1.226e+88 |
a a a +1.868e+80 IB =] | a a -7.846e+88 -1.548:+88 @ a | +8.9242+28 |
@ @ @ 1. @ | @ @ @ @ 1. @ | @ |
15. ock “Havar 18 um“: Material, 5Start: 6.868 m, Length : @.888 m A 4
: o4 2Cr28Nil13Fel9W (18 micron)
+1.888e .8 a a a | -8.191e-81 +1.452e-81 a a a a L172e+88
a I +1.364e+88 | @ a a =] | -2.845e+81 -9.866e-81 a a a a .2202+86
a ’ +1.0002+00 & =] | a a +2.545e2-81 +2.439e-081| @ a .226e+88
a a a +1.179%=+88 |a =] | a a -53.38%9:=+88 -1.934=+88| & a .852e+81
a a a 1.8 a | a a a a 1.8 a

To optimize ion optics with taken into account the angular straggling contribution, the user should manually create a matrix after materials
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for example: 82Se (250 MeV/u) = °0Ca, Preseparator wedge is Al 3mmt

7. Block "P5 wdg": Wedge, 5tart: 18.487 m, Length : @.888 m

Al (3 mm)
+1.080c+00 e 2} a 2] | 2 %) +1.280e+88 +7.6552-86 @ -2.430e+80 | +1.727e-01 |
2 +1.817e+88 | @ 8 a 2] | 2 2} +1.838e+88 +7.9622-01 @ +1.81%9e-86 | +1.863e+28 |
+1.888e+00 a e | +1.13%9e+88 +7.948e-87 @ a a 2] | +2.666e-82 |
a 2] | -1.380e+081 +8.925=-81 @ a a 2] | +2.113e+08 |
1 8 I I I

a
@ a8 a +1.815e+88
@ a @ / B @ a -2.475e-81 -1.898e-81 1.8 +9.163e-81 +@.316e+88

Tiny magnification is less than 2% in the case of %°Ca

the magnification is only 0.5% for tritons due to the broad angular distribution after reaction.
5% magnification in the case of 8Ni.

11



