MICHIGAN STATE

Accumulated indeterminacy/ S LEVISION EIRTTYIRR

version 9.2.66 Revised due to H.W.’s cornpla_ln for qnexpected
very narrow spatial distribution

What is called by “accumulated indeterminacy” in LISE++ ?
Indeterminacy obtained in dispersive focal plane passing material due to:
< beam initial spot size (for one P exists dX!=0)

< beam initial momentum emittance (for one X exist dP!=0)

< energy loss straggling (for one X obtain dP!=0)

< material thickness defect (for one X obtain dP!=0)

< different incident angles (used only in MC LISE)

It is very important issue for very thick wedges & large dispersions &

In the previous versions all these contributions

have summarized to a value “sigma_dPX” has

been used coupling with global dispersion coefficient.

It is not correct assumption in the case of a separator from several selection stages.

This Important update has been done using DF4 distribution class.

The code operates under MS Windows environment and provides a highly user-friendly interface.
It can be freely downloaded from the following internet addresses:
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MICHIGAN STATE

“DF4 distribution™ class update ey

1y 1 D AR

See definition for the “DF4 distribution” class in v. 9.2.7 release

enum edistrFour {
edl, / \

e4p,
e4E,
Can be e4dxX, Distributions “e4Pd” & “e4Pu” are
“Base” T eay, accumulated indeterminacies,
e4AX, Implemented in Which have been used
e4AY, version 9.2.7 in the previous versions to obtain
~ e4Pd, sigma_dPX & sigma_dPY.
e4Pu,
e4Ed,
e4Eu, \ /
e4dXd,
ed4dXu, Implemented now
e4dvd, (version 9.2.66)
e4dYu
\ }; / / New distributions \
e4dXd, e4dXu, e4dYd, e4dYu
/ \ have been implemented to calculate
Distributions “P” and “E” spatial spots due to
might be easily retransformed accumulated indeterminacies
from block to block.
edP & e4E
e4Pd & e4Eu eddXd; = edd X9y * (X/X)jocar + €4PY* (X/d)\ocal
e4Pu < e4Eu e4dXy, = eddX'y * (X/X)pca + €4PY * (X/d)oca
Distributions “E” are used just to have e4dYd, = eddYdy * (yIY)iocar + 4P * (Y/d)oca
a possibility be by “Base” in the class. \ eddY!; = eddY's * (Y/Y)ioca + €4PY * (Y/d)joca

For example for energy loss calculations.
\ All optical stuff is done with “P”-base /
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Debug Infor

Debug distribution characteristics
{(the data are shown after blocks)

Print

File Save

i Block name isPd(MEVc)isFu(MeV:)} sX(mm)I SY(mm)} F-nin I F-max I ®-min | H-MaK I y-min | y-nax | dE~dF d¥-dP i—deltaX(P)i+deltaX(P)I—deltaY(P)i+deltaY(P)l
Stripper 0.00 0.00 1.00 2.00 |214411 |218165% 0.0 0.0 0.oo 0.00 8.52e-08 8.52e-08 0.00 0.00 0.00 0.00
TA->PF2 0.00 0.00 1.71 4.07 |214411 |218165 | -22.4 22.4 go.o00 0.00 |-1.19e-02 |-1.81e-07 0.00 0.00 0.00 0.00
FF2-=lit 0.00 0.00 1.71 4.07 |214411 218185 | -22.4 22.4 0.oo 0.00 |-1.1%e-02 |-1.81e-07 0.00 0.00 0.00 0.00

! Det. PF2 0.00 0.00 1.71 4.07 |214411 |218165 | -22.4 22.4 go.o00 0.00 [-1.19e-02 |-1.81e-07 0.00 0.00 0.00 0.00
FF2 degrader 139.48 139.37 1.71 4.07 |182817 |165671 | -22.4 22.4 0.oo 0.00 |-1.57e-02 |-2.37e-07 0.00 0.00 0.00 0.00
I PF2->PF4 139 .46 139.36 1.98 3.23 |162817 |165671 0.0 0.1 go.o00 0.00 4.16e-05 1.92e-07 2.54 2.54 0.00 0.00
Det. FF4 139 .48 139 .36 1.98 3.23 |182817 |165671 0.0 0.1 0.oo 0.00 4.16e-05 1.92e-07 2.54 2.54 0.00 0.00
FF4 =lit 139 .46 139 .36 1.98 3.23 |162817 |165671 0.0 0.1 go.o00 0.00 4.16e-05 1.92e-07 2.54 2.54 0.00 0.00
FPF4->HF1 139.45 139.35% 4.18 3.91 |162817 165671 | -56.3 S6.4 0.oo 0.00 3.95e-02 [-2.28e-07 0.15 0.15 0.00 0.00
HF1 =lit 13945 139.35 4.13 3.91 |162817 |165671 | -56.3 56 .4 go.o00 0.00 3.95e-02 |-2.28e-07 0.15 0.15 0.00 0.00
| HE1->HF2 139.45 139.35% 1.91 3.94 |162817 |165671 | -51.6 51.4 0.oo 0.00 |-3.6le-02 2.2%e-07 -2.59 -2.59 0.00 0.00
Det. HF2 13945 139.35 1.91 3.94 |162817 |165671 | -51.8 51.4 go.o00 0.00 |-3. 6le-02 2.23e-07 —2.53 —2.53 0.00 0.00
| HFZ2 degrader 226.75% 226.26 1.91 3.94 |124974 127168 | -51.6 51.4 0.oo 0.00 |-4.70e-02 2.98e-07 -2.59 -2.59 0.00 0.00
HEZ =lits 226.7% 226.26 1.91 3.94 |124974 |12716% | -51.8 S1.4 0.o00 0.00 |-4.70e-02 3.06e-07 —2.53 —2.53 0.00 0.00
HE2—>HF3 226.75% 226.26 4.18 3.17 |124974 127168 | -56.5 56.0 0.oo 0.00 5.13e-02 [-2.51e-07 —6.00 -6.02 0.00 0.00
| HE3 =lit 226.7% 226.26 4.1% 3.17 |124974 |12716% | -56.5 S6.0 0.o00 0.00 5.13e-02 [-2 .51e-07 —£.00 —6.02 0.00 0.00
HF3 -> MF9 226.75 22626 1.98 1.95 |124974 |127168 -0.5 a.0 go.o00 0.00 |-2.07=-04 |-1.97e-07 -8.36 —-8.33 0.00 0.00
Det. HF3 303.64 302.59 1.98 1.85 |108131 |110902 -0.5 0.0 0.oo 0.00 |-1.64e-04 |-1.56e-07 —8.36 -8.38 0.00 0.00
HF9 =lit 303.64 302 .59 1.98 1.96 |108131 |110902 -0.5 a.0 go.o00 0.00 |-1.64s-04 |-1 56e-07 -8.36 —-8.33 0.00 0.00

Al A

StDef of
X-and Y-
distributions
without
momentum
contribution

Boundaries of
e4P, edX, edY
distributions

N

AX | AP
Where
AX=Xax — X
AP=P__-P

min
max_ " min

See the next slide

V.

ed4dXd
&

eddXu

Weighted
Average
(by Intensity)

ed4dYd
&
ed4dYu

Weighted
Average
(by Intensity)




MICHIGAN STATE

\Wedge angle calculations ISR,

%] PF2 degrader calculations for Det. PF4 ._;;- - _ ~
PF2 degrader calculations for Det. PF4
233 (392.5 MeV/u) + Be (1 um); Settings on 230Th; Config: DSMWDMSDSDMWSDSDMS
dp/p=5.85% ; Wedges: Al (1541.8 mglem?), Al (770.9 mg/em?); Brho(Tm). 8.0162, 6.0871, 6.0871, 6.0871, 46722, 4.6722
Horizontal direction
Spatial | ) T [Energy |
40
| . !
* | |
= | i !
5 | 2 |
= = | £ * |
z )
N | ER |
8 | 8 |
| |
- 2
| |
£ | | . .
| . ! “Reduced dispersion”
| ol = A > - i ol . .l ; L H _ (left bottom plot)
I 0 %gel\ngle[mmd] Wedge Angle [mrad] |S assumed |n LISE++
i Regluced dispefsion | 8 2 B | 8 as the SIOpe of the linear
[ | s | | X/ P | fit of the D4F distribution
| - = | ) | e4X with e4P base [X=f(P)]
= = 2
I .E, oo I SL: le-1 |
s |7  —— g .
2 E
g | E . |
o | g . |
' : . :
-200 | 2 |
| 123 |
-400
28012011 8950 ED l 0 E " ) S B ,1!: B 70 EY =
L1gE++ [Puserprojects\LISE_des nl:pmﬂnWIEiH}EéﬂEEJ @d]24 HelmutLEB-230Th ’ Weddé\Angle [mrad]

This is REAL achromatic mode,
when the dispersionis equal to O

Corresponds Corresponds

++ i
But LISE++ assumes (that is not always correct), that t0 small AP t0 small AX

the achromatic mode is correspond to a minimal spot
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D1-Debug: x-space ! ! ! ! I1_wedge-Debug: x-space . . D2-Debug: x-space
) (3525 MeVIL) + Be (1e-3mm); Setings on 2¥Th; Confg: DWDSWODDMMSMM | i I U826 ek« B fedmn Setingson ST Conf DWOSWODDMMSHI ! | 20 3925 MaViu} + Be (18-3 mm); Seings on Z0Th; Config: DWDSWDDDMMSMM
) b
,CPP4000% : Wedges: Al(1 glem?), ; Beho(Tr): 75206, 67229, 68487, 68467, 6 300 . dpip=40.00% ; Wedges: Al (1 glem?), 0; Brho{Tm}: 7.9205, 6.7299, 6.8457, 6 8467, 6.9000 dpip=40.00% ; Wedges: Al (1 glem?), 0; Biho{Tm): 7.9205, 6.7299, 6,845, 6 8467, 6.9000
<PraQMel, <Pir=QWYj. <dXp>=0.0™ <Ye>=00™ sig(X)E1.0™™ sig(¥)=1.0™ sig(Ay=6.2™ siglAv)mgiis: FP)-ﬂz‘-‘m <P4>=T0B): <dXe>=0.0"" <dYp>=0.0"™ sigiKIE1.0™" sig(Y)=1.0"" sigiAx}=52" sigiAYEBAM: ow Ln>-112"-w< <Pa=TOBMNL <dox=11.77 <dYp>=D.0™ sighi=1.0"™ sigfY}=1.0™ sigiAd=6.2" sigiéymBit e
R [ [
1 1
" 55 5 i i
(&) b
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= 1 1
%]
";<' - ® o ! 1
- ® T 1 1
() £ E E.
= B > I I
c 25 = 1 1
e
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Q. s i i
e
o E ____________________________________________ EXETERE TS SETERE
2-' > Thers [T TS 21845 H H ¥ 915 Zers ERT T5evs Zats Tiets
c P (MeVic) | | | | P (MeVic) P (MeVic)
T o | | | | 1 1
- o D1-DebugDelta: -dP ! ! ! ! I1_wedge-DebugDelta: -dP D2-DebugDelta: -dP
[«}) 2 (E25 M) Bo (163 mm), Setingson #0Th; Gonfig: DWDSWEODMMSHM | 1 1 | 29U (3925 MeViu) + Be (1e-3mm); Setings on ZTh; Config: DWDSWDDDMMSMM 9 (392 5 MeViu) + Be (16-3 mm); Setings on 2Th; Gonfig: DWDSWDDDMMSMM
= O dlp=40.00% ; Wedges: Al (1 gc?], 0; Brho(Tm: 7.9205, 6.7299, 68467, 6.6467, 6:9000 . . - dplp=40.00% ; Wadges: Al (1 glem?), 0; Brho{Tm}: 7.9205, 6 7299, 6 8467, 6,8467, 6.9000 dpip=40.00% ; Wedges: Al (1 glen?), 0; Beho{Tm): 7.9205, 6.7299, 6.8467, 66467, 6.9000
= n <P <PV, <=0 <=0 SGOXP1.0™ Sg(Y)=1.0™ sigiAe)=6 2 SHiA Tk e LPo=T12 <P>=TORY), <dXe>=0.0M" <dfn>=00™ sigXI=1.0"" sig(Y)=1.0™" siglAx}=6.2" sigiAuBAm: suw ie <Pe>=TOBMN, <dXp>=11.7"" <d¥r>=0.0"" sig(X)=10"" sig(¥}=10"™" sig(AxF-6.2™ sighfpl=Bua auie:
1 1
1 1 1 1
1 1 1 1 ! !
1 1 1 1 ! !
a00 . . ool . w| ;
1 1 1
1 1 ot [ —
- 1 1 1 1 !
>||< = 600 1 1 = 800 1 1 = 600 1 1
H ] H
; H 1 1 E 1 1 E | |
o 1 1 Y 1 1 o ! !
v b 7
\o 400 1 1 400 I I 400 ! !
o 1 1
B 1 1 1 1
e~ 1 1 1 1 ! !
e 8 \ﬁ| 20 1 1 20 1 1 0 ! !
1 1
1 1 1 1
o X
S
(40} oS 1 1 1 1 ! !
+ «= X M 1 1 ! !
I I |$.f5 1.9e+5 2845 21e+5 . . - . 1.9e+5 2e+5 2.1e+5 |$ﬁ5 N N 1.9e+5 2e+5 21045
D 9 \Q P (MeVic) 1 1 1 1 P (MeVic) ! ! P (MeVic)
= O . . . . 1 1
; c = D1-DebugDelta: -dX ! ! [ 11_wedge DebugDelta: -dX L D2-DebugDelta: -dX
= e %) (392.5 MeVIu) + Be (10-3 mm); Settings on 2Th; Config: DWDSWDDDMMSMM | \ \ | 7%U(3925 MeViu) + Ba {1e-3mm); Setings on 2Th; Config: DWDSWDDDMMSMM ! 1 280 (3025 MeVu) + Bo (16-3 mm); Setings on “Th; Config: DWDSWDDDMMSIM
dplp=40,00% ; Wedges: Al (1 glen?), 0; Beho{Tm): 7.9205, 6.7299, 6.8467, 68467, 6 8000 . . - dpip=40.00% : Wedges: Al (1 glcm?), 0; Biho{Tm}: 7.9205, 6 7299, 6.8467, 6,467, 6.9000 dpip=40,00% ; Wedges: Al (1 giem?), 0, Brhol Tm): 7.8205, 6.7298, 6 8467, 6,647, 6.9000
<P, <P =DMV, <dXp>=D DM <d¥r>=0 0™ sig{X}=1 0P sig(Y}=1 0™ siglAy=8 2 sif(Ay] Sr— [P>=T13), <P>=T08MN], <dXp>=00m™ <dYp>=0.0M sig()=1.0™ sig(Y}=1.0"™ sigiA=6.2" s o shies lP: TIE“"“J‘,, <Po=TOBMY), <dXe>=117m0 <d¥po=00"" sig(X)=1 0™ sig(Y}=10"" sigiA:—B2" s s
o WA T 9l 9ty g ok i A s
% E o 1 1 1 1 apo ! !
=G ™ 1 1 1 1 ! !
2 1 1 T wf 1 !
o o 3 . . Al . . : :
1 1 1 1
> = . \ \
= O 1 1 1 1 5
2 > 1 1 1 i ! !
(]
532 |
o o E‘ E
n $ ST Lo
_ —_— v ¥
-? < -? - i 1 '
| i 1 1 1 ! !
— N e 1
[ag=a) Lo Lo
3 1 1 30 1
-10
1 1 1 1
1 1 1 1
N N Bl 1

21845 TBe+s 19e+5 2645 21e+5 18648 © H 1545 2e45 21645
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@ MICHIGAN STATE

Comparison of different Versions to:aeEMonSthatestNENEWAIIUATERIN L EEs 1Y

NSCL

Several files with multistage separation and several wedges from MP, MH and HW have been checked for the new update.
But for comparison of different LISE++ versions and calculation methods in this manual it has been created a file to underline
influence of Accumulated indeterminacy.

~ Block ~ Glabal

— Beam (sig)
11 [ o [0 [ o [ [+ [ o [ o [ o [ o [ 3 m 23259
et o [ [ o [o [0 [ o [ o [+ [ o [ o [ o [ o [ 6
D1 L L e [ [+ [0 [0 [0 tm I B is “1.lop”:
wf[@ [0 [ [ 1 [ & [0 e [0 [ & [ 1 [ & [0 ma re aseis 1.ipp .
scf o [o [0 [0 [ 1 [0 [o [ o [ o [ o [ 1 [ o [mm 0
eo[ o [ o [ o [ o [ o [ 1 [ o [ o [ o [o [ o [1 ™ 007
D1 +11_wedge + D2 +12_slits + D3 + D4 + D5
[ Block mati [~ Global meaki Beam fsig)
11 o [0 o [0 [ a [+ [ o [ o [ o [ o [ o mm 1
et o [ [ o o [o [ o [o [ v [ o [ o [ o [ o [wad 3
D2 A L L L L L [0 [ o [+ [ o [ o [ o [ 1
[0 [ o [ o [ 1 [ o [0 [o [ o [ o [+ [ o [ o [wad @
st o [ o [ o [0 [ [0 [ o [ o [ o [ o [ v [ o fwm ]
eof o [ o [ o [ o [ o [ 1 [0 [ o [ o [ o [o [ 1 m 007
|_Block matti Globl mati Beam (sig)
[
wx[ o [0 [0 [0 [ [T [ o [ o [ o [ o [20.0000 23259
210 [ 4 [ o [ o [ o [ a [ o [ 4 [ o [ o [ 0o [ 0 lwad E
o L L L L [o [ o [+ [ o [ o [o00001 [ 1
D3 «f[ 0 [ o [ o [ 1 [ o [ o [o [ o [ o [ 1 [ o [73o [rorad] ]
scfo [0 [ o [ o [ 1 [ o [o [ o [ o [ o [ 1 [ 0 [mm 0
] ] O Frore oo o v m File base Changes from base
|_Block mati - Global meaki |  Beamisial
1[4 o [0 [o o a5z [« [ o [ o [ o [ o [500004 (mm] 40153
210 ez [ o [ o [ o [ 0 [0 JTom [ o [ o [ o [ o [wad 15 1|QQ
D4 Y] 0 ] 0 | 1T [ 0§ ] 0o | 7¢1 [o [ o [ v [ o [ o [ooom [mm 1
af[ o [ o [ o [ 1 [ o [0 [o [ o [ o [ 1 [ o [ 0 [mwe 8
scf o [o o [0 [ [0 [fo [ o [ o [ o [ 1+ [ 0o mm 0
sof oo o o o ., L la.lpp 1.lpp D1-slits +35.5 + +36.0
 Block mal ~ Global - Beam (sig)
x5 [ 0 [ o [ 0 [ o [ & 2 [0 [ o [0 [ o [ezs00 mm 8105 1bIQQ 1|pp D2_S||ts -2 ++4
210 [ 2 [ o [0 [0 [ o o [ o5 [ o [ o [ o [ o [wad 3
D5 ¥l 0 1 8 | 1 ] 06 ] o ] ¢ o [0 [ 1 [ o [ o [omom ke 7
o[ o [ o [ o [ 1 [ 0o [0 o [ o [ o [ v [ 0o [ 0 [wad ]
st o [ o [0 [0 [ 1] o [ o [o [ o [ 7 [ o [mm 0 — g
so[ 0 [ o [ o [ o [0 [ 1 o [ o [ o [0 [ o [ 1 ® 707 ZaIQQ 1a|pp (X/X)DS_ 10 instead -0.5

I1_wedge is “achromatic after D2
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“HIGAN 3 E
UNIVERSITY

1 | e
160 <X>=238
<X>=78. 140 dX=42.1
H>=32 dX =11.2 Eff=3.1% <X>=79.5
120 dx =420 <X>=16 —_— dX=1.1
100 dX=0243 3 ——
<X»>=(35.7 <X>=16 Eff=3.25% ==t =
dX=D.14 é’f’r‘:;g L
E‘ E 0 Eff: 352% 2% [
— : =
- = AT ey,
2 s 20 |{ =
5 Z I | e
EI l:'I 1-._5.-'- E
& & -20 W
-l- "_ -
[ [
€ % -80
-100
-140
-160
200 -180
0 4 8 12 16 20 24 28 32 36 40 a4 4t 0 4 8 12 16 20 24 28 32 36 40 44 4¢
after "FP_PIN™: L [m] after "FP_PIN": L [m]
1b- ssion 1759 23
transmission 17.5%
<X>=2.8
= 140 dX=421
5o <X>=78.6 Ef=3.1%
100 <X»=16
<X>=(35.7 dx=0.243 Eff=3.15Y%
100 dx=p14 prea Ef=326% L b
'E fter slits <X>=158 'E' Eff: 3
X>=1.01 dX=5.46 60
E = =
x 50 = g
i? :z 20 -\.-':-__- -_i.-."'}
- E =
2 P g R
el 20 g & R
£ - :
& © -60
20
-100
-60
-140
-100 -180
0 4 3 12 16 20 24 28 32 36 20 44 i 0 4 8 12 16 20 24 28 32 36 40 44 48
OT. 01/27/11, East Lansing after "FP_slits": L [m] after "FP_PIN": L [m] 8



: - MICHIGAN STATE
Comparison (1) : Monte Carlor & Distrbution(new &2 old)Imetnods UNIVERSITY

[0 1 S

<X>=78.6
100 dxX =113
<X>=3.1 -
dX=415
<X>=36.2 -
. 60 ig) et .
E dxX=55 //
£ o | <X>=155
1 200 ﬂ ot e <X>=18
160 <X>=78.6
<X>=32 dX =11.2
120 dX=420

[mm]

-60

0 4 8 12 18 20 24 28 32 36 40 44 48
Length [m]

after "FP_PIN": X

01150 .

160

140

-160
120 <X>=785
dx=26.1 |

-200

0 4 8 12 16 20 24 28 32 36 40 44 48 100

after "FP_PIN": L [m]

X {mm)

80

60

<X>=15.5

40 dX=126

20

0 4 8 12 16 20 24 28 32 36 40 44 4¢
Length [m]
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MICHIGAN STATE

UNIVYVERSITY

. 1 S EW.

1ar
<X>=28
dX=42.1
e Eff=3.1% <X>=79.5
<X>=16 3 dX=11
dX=0D.14 - =
'E‘ 60 Eff: 3.62%
Pl

- P ek
L [ | ey
£ a '
: :
iy 20 o
5
ﬁ -60

-100

-140

-180

0 4 8 12 16 20 24 28 32 36 40 44 4¢
after "FP_PIN": L [m]
File base Changes from base
la.lpp 1.lpp D1-slits +35.5 + +36.0

OT. 01/27/11, East Lansing

140 |

1a

100

60

X (mm)

<X>=79.56

dX=28
after slits L
<X>=358 <X>=30 e
dX=0.14 dX=415 f
EfT: 36 % y
after wedge AT /

-80

old|

1a”
140

120

100

X (mm)

80

60

40

20

8 12 16 20 24 28 32 36 40 44 4¢
Length [m]
sum oreacnc
<X>=79.5
dX=24.0

mean _|

<X>=16.0
dx=11.4

8 12 16 20 24 28 32 36 40 44 48
Length [m]
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MICHIGAN STATE

Comparison (1b) & Monte Carlo: & DiStrunon(NMenW & 01 d)metinods UNIVERSITY

. 1 S EW.

1 bl transmission 18.2%
130
110 <X>=78.5
dx =113
1b- — o '
transmission 17.5% _ 1
E
= E 70
140 <X>=78.6 = L
dxX=11.1
50
100 - <X>=15.5
T sfter slits <X==15.6 oAl after slits XSS <X>=36 . -
g X>=1.01 dX=5.46 30 <X>= 1.0 dX=945 7
= iX=1.73 Te o odx=17 . s
» 50 : A
]
%I
oy 20
-3 24 28 40 44 45
% Length [m]
-20 - — - R
transmission = 89.4%
50
140
-100
0 4 8 12 16 20 24 28 32 36 40 44 T: 120 <X>=78.5
after "FP_slits™: L [m] dx=26.1
T 100
£
>
80 ety
60
<X»>=15.5 "
i 40 dX=12.6
File base Changes from base <X>=3.5
1b.lpp 1.lpp D2-slits -2 ++4 *
0
0 4 8 12 16 20 24 28 32 36 40 44 48

Length [m]
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MICHIGAN STATE

UNIVYVERSITY

Comparison (2a) : Monte Carlo: & Distruton(new &0l a)Imetioas

. 1 S EW.

50 .
za Transmission: 3.153%
220
180
2a
E after slits : <X> =850
<X>=2.8 E o e ; dX =63.1
140 dx=42;'1 Al > Eff: 3.6 % <X>=30 -
Eff=3.1% «X>=83.6 dx=415
after wedge
100 P dX=63 60 Eff: 3.2% <X>=18 e
<X>=1367 dX=0.243 = o
dx=p.14 Tl Ef=3.26% Eff=3.15
— e dX=1138 "
£ 60 -
.§. -
R = -",‘;'- o
z S
o ————
a! o
= =0
: 0 4 8 12 16 20 24 28 32 3% 40 44 4t
] Length [m]
§ %0 )
- - - - - - - - - - - Sum, of feactic
-100 Old Transmission: 3.242%
60
-140 2a
140
-180
<X>=84.6
0 4 8 12 16 20 24 28 32 36 40 44 48 120 dx=21.1
after "FP_PIN": L [m] .
E 100
E
> L
80
after slits
€0 <X>=35.75 ™
dxX=0{14
. <X>=16.0
File base Changes from base 10 dX=11.4
2a.lpp la.lpp (X/X)ps= 1.0 instead -0.5 20
o L
0 4 8 12 16 20 24 28 32 36 40 44 4

Length [m]
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MICHIGAN STATE

, o UNIVERSITY
H.W.’s request analysis AR .

'
L W A

A B C D E E G H | ] K L M N 0
. Monte Carlo Distribution method
) Trans- Trans- . . Trans- Trans-
Angular Energy  Thickness Detactor dX dp X oL . Sigma Sigma o .
st i st i R luti o . Sigma MCsum shape mission, mission, (oLD) (NEW) mission, mission,
ragglin ragglin r resolution emittance emttiance
2 = ik = % (OLD) % (NEW) % (OLD) % (NEW)
3 REGULAR DGM REGULAR REGULAR 1 0.1 10.7 5.00E+04
4 REGULAR ATIMA REGULAR REGULAR 1 0.1 9.06 3.60E+04 - 63% - 8.6 62% 62%
5 REGULAR no REGULAR REGULAR 1 0.1 7.37 5.09E+04
6 no no REGULAR REGULAR 1 0.1 7.39 3.57E+04
7 no no no REGULAR 1 0.1 7.4 5.23E+04 See the 66% - 5.8 64%
next

3 no no no no 1 0.1 7.4 4 A0E+04 slide
9 no no no no 0 0.1 0.057 5.36E+04  Assimetric!
10 no no no no 0 0 0.053 4 30E+04  Assimetric! 0.052
11 REGULAR no no REGULAR 0 0 0.055 6.48E+04  Assimetric!
12 REGULAR no REGULAR REGULAR 0 0 0.060 4 55E+04  Assimetric! 0.04
13 REGULAR no REGULAR REGULAR 0 0.1 0.065 5.98E+04 Assimetric! 0.05
12 REGULAR ATIMA REGULAR REGULAR 0 0.1 5.17 6.66E+04 64% - 6.378 61%
15 REGULAR ATIMA REGULAR REGULAR 1 0 9.04 2.10E+04
16
17 =+SQRT(SUMSQ(G14,G7))= 9.03 =+SQRT(SUMSQ(N14,N7))= 8.02

OT. 01/27/11, East Lansing 13



MICHIGAN STATE

Corrections i IVIC tranSMISSIONSCU CON I OMENN- 2 ar st

r - f — — ~
E Monite Carlo transmission statistics by blocks - E Monte Carlo transmission statistics by blocks m
. . - . . s s 230Th : Monte Carleo Transmission Plot
v Take into account losses due to reactions in materials 230Th : Monte Carlo Transmission Plot
238U (392.5 MeV/u) + Be - §33U_;3:;5 H;Vi“} + ;‘ém
dp/p=5.85% ; Wedges: Al OLD ho p/P=5.85% ; Wedges: NEW !
. X "MF9 =slit" - last blo lat
"MFS s1lit" - last block a N er of passed ions
Number of passed ions ) \ e
[Globa.l Transmission 63.80%
Global Transmission 83.31%
Target 100.0%
Target 100.0%
TA->PF2 100.0%
TA->PF2 100.0%
PF2-slit 100.0%
. PF2-31it 100.0%
The new version expands 5ot PEa 100,08
block transmission Det. PE2 100.0%
.. . PF2 degrader 85.41%
coefficients in the MC mode PF2 degrader 100.0% NoReacted 85.41%
el B | PF2->FF4 100.0% FF2->FF4 100.0%
230Th : Monte Carlo Transmission Plot Det. DF4 100.0% Det. PF4 100.0%
238U (392.5 MeV/u) + Be (10 um); Transmitt -
dp/p=0.39% ; Wedges: A1 (1541.8 mg/cm2); Br PF4 =lit 100.0% PF4 =lit 100.0%
"PF4 s1it" - last block for MC calculation:
Numb £ d i 975 —
| S% OF passsd tons PF4_>MF1 99.92% PF4->MF1 99.85%
Angular acceptance 99.92% Angular acceptance 99.85%
Glckal Transmission 1.02%
. MF1 =slit 100.0%
Target 10,923 MF1 slit 100.0%
HoReacted 95.35% MF1->MF2 100.0%
Q-state 10.95% MF1-35MF2 100.0% :
Th->PF2 . Det. MF2 100.0%
Angular acceptance Det. MF2 100.0%
Slits . MF2 degrader 92.56%
MF2 degrader 100.0%
Det. PF2 100.0% NoReacted 892.568%
F2 degrader 36.60% MF2 slits 100.0% MF2 slits 100.0%
NoReacted 85.17%
fQ-state 42.97% MF2->MF3 98.42% MF2 - >MF3 95 . 28%
PF2_>PF4 100.0% Angular acceptance 98.42% Angular acceptance 9g8,28%
Det. PF4 100.0% MF3 =slit 100.0% MF3 =lit 100.0%
R4 siit 100.0% MF3 —> MF9 84.71% MF3 -> MF9 84.14%
Engular acceptance 84.71% Angular acceptance 84.14%
Det. MF9 100.0% Det. MFS 97.74%
NoReacted 897.74%
MFS slit 100.0%
MFS =slit 100.0%

OT. 01/27/11, East Lansing



