MICHIGAN STATE

Reverse technigue forr A1900 L

v.9.10.270
from 02/03/16

1. LISE-type reverse file creation

2. Optics (1—1)

3. Optics (2—1)

4. Detector resolution for optics (1—1)
5. Contribution of straggling in wedge

6. Some remarks: charge states

7. Summary
Direct file: http://lise.nscl.msu.edu/9 10/reverse/A1900 direct.lpp
Reversefile: http://lise.nscl.msu.edu/9 10/reverse/A1900 Lreverse.lpp
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MICHIGAN STATE

Preparation of “direct” file : double focus & achnromatiSm R

i -
E‘ \iintranet.nscl. msu.edutfiles\useritarasovi\My Documents\LISE\results\A1900 direct v3.fit

chi2: Initial 8.76318 | and Final | 0.308304 |LISE fit reduced waluss
chil: Initial 201.78 | and Final 3.60823 JLISE fit reduced walues

Paramseters: Lef tBound Initial RightBound Final
#01—qg: QO98-8TA -1.0=499 < | +8.091e+00 < +1.0e+99 +8.305=+00
#02—g: Q100-8TE -1.0=499 < | -9.592=+00 |« +1.0=+99 —-1.019=+01
#03—g: QL02-8TC -1.0=499 < | +4.531e+00 J<  +1.0=+99 +6.018=+00
)
Constaint wvalues: Initial Final Precision (Fin-Des)-F | Desired
#01: Fit Xfocus -1.111=e-01 +6.790e—-05 1.0e-03 +6.790e-02 | =10
#02: Fit Yfocus -1.107=-01 —-3.067e-02 1.0e-02 +3.067e400 | =0
Oiotics fi #03: Fit XX +2.794=+00 +2.000=+00 1.0=e-02 +1.422e-01 | < 2
ptics fit #04: Fit ¥V +8.870=e-01 +2.002e+00 1.0e-02 +2.772e-01 | < 2
#05: Fit XDisp -1.003=-02 —5.4188—0%) 1.0e-02 +5.418=-02 | =10
Blocks with parameters to wary Active Constraint blocks
_ i 3 ] . - f ==» Resultsz for A1900 direct w3 .fit:
HO1-g PDSWDHG@DE2: QO33-5TA HOT E@D?1: R12=0 F“>#Dcus Levenberg—Harquardt returned 8 in 2 iter, reason 2
#02-q Pozitiond@064: OQ100-8TE #02 @072 R3d4=0 Fit Yfocus Termination reason: 2 - stopped by small Dp
#03-q Position@06E6: O102-8TC o3 @073 R11<2 Fit 2%

#04 @074 R33< 2 Fit

X _ . . Hinimization info:
HOS @07 RiE=0 Fit #Disp 0. 1.878e+04 [lel|_2 at initial p
1: 9.509=+00 |lell_z
2. 1.224e+02 |1I°T el |_inf
3: 0.000=e+00 | 1Dpl|_2
4. 2.321e-06 musmax[J T J]_ii
£ 8 # iterations
6: 2 reason for terminating
7. 806 # function evaluations
g: 8 # Jacobian svaluations
9. 8 # linear systens solved, i.e. # attempts for reducing error
i r] iti Ei| ==3 "Fit XDisp" : last fitting 1§ack ngIal optical matrix and sigma vector

Format [mm-mrad]

Format [mm-mrad] == OB AL ==== natrix ======-jEscsadmd Bean(=igma) |

============= OB 4L ==== natrig ======== | Beam{signal | +2.000e+00Q +6.790=—05 1} 1] 0 -5 . 418=—04 2.00e+00 |
+2.794e+00 0 0 0 | 4.3Ge+00 | —1. 808e+00  +4.9958=-10 1] o a +1.500=—1 1.51e+01 |
—1.058%=+00 +4.000=e-01 0 2 0 +1.173e-03 | 1.20e+01 | 0 0 +2.002e+00 | -3.067=—02 JO 0 2. 20e+00 |
il i} +8.870=-01 |-1.107=—01 |0 il | 3. 44e+00 | 0 0 +6.055e+00 —¥& Uooe=1 0 0 1.36e+01 |

g 983004 +g P +g-3098+00 6-' =0 E 0 E 0882401 I 1-2%2:31 I —3.983=—-04 +4.452=-05 1] 0 1.0 -1.088=+01 1.63e+01 |

2 0 0 0 A 21 000s+00 | 1. 600e00 | a a i] 0 a +1.000e+00 1.50e+00 |

Cowvariance of the fit

+2.082281e—-04 -3 .905%9%:4=-04 +2.048238=-04
—3.905964e—-04 +1 . 654548=e-03 -1 .597016e-03
+2.048838=e—-04 -1 .597016e-03 +1.938161e-03

Options info:

0: 1.000e-03 mu

1: 1.000e-15 epsilonl | |J°T e||_inf
2: 1.000e-25 epsilon? | |Dpl|_2

3. 1.000e—20 ep=silond ||=]]|_2

4: 1.000e-06 delta aprrox.=tep




MICHIGAN STATE

L ISE-type reverse file creation ERRES TN

reverse
7 X

124,50+ Ploiectile 1245050+
P 75.5 MeViu J pnA
Flragment 1245p50+ =beam= Flragment  1245n50+ =heam=

Target Target
IE Stripper IE Stripper
EJ%I tuning 93 EEEFE'D[m - M . 312 E?T#m
o Sepmd 1=

-150| H [+150

. QUAD -150( v [+150
QOI7TA 11.4038 kG M - Al
2018 standard FP_PPACT -2 mogicm2
q 7€ =
312582 Tm do 2104 siandard
QU1S-1TB QuAD 40 S
-10.5976 kG i Al
qiiagzdﬁrd |—I| e -2 woicm2
3.25 m
stanaar
QUAD EE=] e 375 cm
76243 kG
QUAD
QI028TC ¢ 177 4

o] »

m

slandard
312582 Tm
Load = siandard
: Brho S 17.56 cm
ave 3.2582 Tm QUAD
View QIOETE —_4q 195 e
standard
. . IE 2039 172 cm
TRAMNSPORT code : Import (beta-version)
QuAD
S . A ga0s24G
Create reverse configuration (beta-version) > I LISE+ + type : turn around & go forward ] P
standar
COSY type : go backwards zﬂﬂ\ 526 cm

D4 I E."EEEFE'Drm I




MICHIGAN STATE

First order matrix elements: R/IR; RIA; UN YRS T

a ?1 & s At . e
e, A ] | g g
’ '7 i / § \ ’ : S -30
_8 | kR
- » J b Y 0
12 | ] o
16 ¥
u . . . 25 SRR AR NERnaRd  NRIEE | 0 mm W wmm
1 4 8 12 % 2 M B » 1 4 8§ 1 B a0 2 % P 0 4 5 12 16 20 4 % W
Length [m] Length [m] Length [m]
" RR 1 | ' ' ' R RIA ' ' | o 0 RD
REVERSE i
10 o 0
- o
6 L il [ v 50
i I
[ v & )
z oy | = - :
. £
10 #J— * .
| 10
14 Y
18 i ?
0 4 8 12 1 2 24 28 ® 0 4 8 12 1B 20 4 8 0 & 8§ 12 16 20 24 228

Length [m] Length [m] Length [m]



AR (mMrad;mmj)

First order matrix elements: A/IR, AIA; A/

2 DIRECT

18 'A'
- 14 fW\l-ﬁl
E 10 Kj [( | ?\
5 & | i | il
z 1 \ | |
T mETRE i

. 30 e —

5 i W
" oy
44 . 1]

-18

0 :i lB 1.2 1.5 2.[] 24 2l8 2
Length [m]
R R T T
s/ REVERSE
1 :\
10 3 I
- Il i
r T JL]
8 | [
il e G 1
y il | i
2 T e e |
a1kl -
8 d I |
"B
40 i L
1

0 4 8 12 16 20 24 28 a7

Length [m]

AfA

358}

i

25]; 4 i X . : ; !
0 8 12 % 20 M B 00
Length [m]
B re”
? R
5 T T! " e Tlll
b " ot

3l
- i
| b -l
5l
0 8 12 16 20 24 28 22
Length [m]

AD (mrad/%o)

A/D (mrad/%)

MICHIGAN STATE

UNIVYVERSITY

40

I
Length [m]

0 4 8 12 16 20 24 28 a2
Length [m]



MICHIGAN ¢ E

Initial emittance to generate an array ofi rays to benchmark JUINELEERN

-3
)

—Emittance [#1]

Beam CARD 1D - shape 0 2D - shape |
? | [sigma, semi-axis, [Distribution mode [Monte Carla CD[,IL
half-width..] method] mmethiod) 90 o
1.8 mm I 3 IHectangIe uniform LI r initial
2T miad I 0 IHectangIe unifarm LI r in itial 70 Ta I'g et
Y mm I 3 IHectangIe unifarm LI r
4. P mrad | 40 IHeclangIe unhifarm ;I r Ta rg et 50
5L mm I ] IGaussian ;I r 5
D % | 25 IHectangIe unifarm LI r 30 E
wfl S
=
e
=
~Gate 1 -10 i
I~ @ Settings | - :&
| "MOT™ [-07F.-04] T
[
‘ < ¥ [mm] > after Stripper NE
-70
- Gate 2 -90 after "Striplper“: X [mm]
v 8% Settings | 5 3 =] 1 3 5
| "MOT™ (0.4, 0.7]
701 initial
< [mm] > after Stripper
‘ Target
50
-~ Gate 3 -
Ira @ Settings | 30 E
£
| "MOT™  [-20,-15] =
10pe
‘ < (Theta) [mrad] > after ke
Shipper 5
ol B
o
- Gate 4 5
v {&} Settings | s0HE
| "WOT"  [-20,-18]
-50
‘ < "[Phi] [rrad] > after Stripper
-70 after "Strip?er": Y [mm]

-5 -3 -1 1 3 5



MICHIGAN STATE

L ISE-type reverse file creation iy !

With reverse configurations it is possible to use

« experimental rays from the final point
 LSE** rays generated for current reverse mode (LISE or COSY)

Setting Fragment - i ~Fi
S Leeslo ged Mumbst of Fias = | 10000
+.. 60+
| Prgjectle nFragﬁenlaliUn Murmber of locations = 1 Murmber of fields = I 15 1.1 000 000
1.10 1.15
i Output Made
—Gal M Location h M Field [~ I:I utput M Dde
0 User mode
[ "NOT" [0.7.-0.4] 1 I\mage4[1 05] LI 1 IZ [atomic number) j . . .
[ < # [mm] > after Stipper J 2 M [reutron number) -  Con=isutih (e M fprkioms] r |:| USE[ deE
I 1: no coordinate system
3 |[qlion charge] Vl modifications
—Figlds to Plat——————————— \ \ ZO 0 m 9 o 0
yor R3] 4 [iiom | G 2xn=® o= (0T) - > — Compatible with LISE++ MC input farmat -
s T | 3 ¥n=-K Y=o (M)
Y-amis  [%(Thet d i D
i Theta)med] ] 6 e ] 1: no coordinate spstem
Paszed/Unpassed rays oo o
T = P modifications
after BLOCK. [Image4{105) -] | fig only passediays
. R [rom] - € it all raps (including urpassed) r \ |
["INTO" this Block for Range and Energy Loss) q lm L] 2 ::{: n=- :}cf: ._ I\"l"' n=- l"'I'" [DT]
@ | Unit of 5 patial fields \
I Output R ay fil it ] jv ’7 mm & ocm r‘ 3 H' =- :}{:I . I'T'" n=- ‘T“ [MF']
’7 By MC_LISEray | LU (e | ) ‘
= —= 4
12 |Energy [MebéAu] vl Gicionat
x - | 13 [0 (emply) 'l Field separator = |tab hd
g Aun 14 | Time from Target [nz] vl ¥ Header [settings, field names)
I Make Default 15 |0 empty] vl ™ Colurnin for evert rurber

Four ray arrays have beengenerated at the final plane using LISE** reverse mode:

« Using 1storderoptics

« Using 2" order optics

» Using 1storderoptics and thin wedge @ 12
« Using 1storderoptics and thick wedge @ 12

OT, 09-Feb-2016, East Lansing 7



target

target

reverse

final

Th=-

Hn=-A

beam

M

=

initial

Target

ULMNIYER
1S
15t order
DIRECT

Target->Final

m [=]
7
- g
3 E
E g
= [
E 10 E
H :
.x H
; 0 >
; 3
E A0 g
] ]
’ £
5 Y
€ ¢
A
mwnfefithl 4 afer "magd4/105]": X [mm]
5 3 4 1 -0 B 2 2 f 1
k(]
st order
1st order
) Reverse
Final > Target Final > Target
reverse "
g
g
5 £
f T
£ ?
. 0pE
: X
3
X H
i 2
] 5
z -0 "
: !
; :
E [
K|
aftor"2015" X ] 2 after "Stripper” X [mm]
5 3 - 1 0 il 4 ? [ 0




MICHIGAN STATE

1t order optics Direct and ReVerse envelopes ' T

1st order

1st order d | rect DIRECT

20 DIRECT

«|  Target->Final =" Target->Fina

T T

L
Y [mm]

_<

F
480
S~._ Length
S~ enq [m]
0 ° in N A A "o o
S
N

1st order < 1st order J

| Final -> Target wy Final -> Target
reverse .543% ~ reverse

120

80

Wf .

X [mm]
L]

o0f

-80

-120

-160

reverse

-200 Length [m]
0 4 8 12 16 20 24 28 32

Length [m]
4 8 12 16 20 24 28 32

I -1l
0



reverse results

MICHIGAN STATE
UNIVERSITY

=4 il
- al

1st order 2 2nd order
’ DIRECT direct | brecr
Target->Final L] 1arget->Final
30 5 _ .
£ 7
= E
g 10 =
0 E
X £
10 % %: E
E g
5 ,30 =|-
30 & %
-50
5 after "|"13994[|1 05)": X [mm] after "Image4(105)": X [mm]
1St 0 rd er F 2 7 g 10 20 ET3 0 5 0 5 0 2nd Order
° 1st order Reverse
ol Final -> Target ®I'" Final - Target
reverse o 2->2
50
g 30 E‘
] -
10 E 10 E
L= E
10 ; -10 ;X
30 : 30 ?
£ £
-50 -a0
20 2"d order LISE technique
I eve I S e woks in the case of A1900!
90 after "zl)1|5": X[mm] after "z01 5|": X [mm]

5 -3

-1 1 3

10
B

0



UNIVYVERSITY

70 - nitial Y Y,

Target 1 VA
50

1st order

30 g

£

g Cut by apertures

3
"l (angular acceptance)
-10 f&
30 g
-50
70 after "Strip?er": Y [mm]

5 -3 -1 1 3 5
o 1 [?ItRoErg?'r 60 1st order

] 2a Final -> Target 3

ot Target->Final “ reverse
LY ) 5

E 2 E
10 E %
o} :—,"-‘ 0 :-‘:
-10 E’ -20 :II';;
-20 %

-40

-30
" after "Image4{105)": Y [mm] b after "2013" ¥ fmm]

-12 -8 -4 0 4 8 12 -5 -3 -1 1 3 9



- jnitial
J
Target 1 YvsY
. 2nd order
30 g
E
B Cut by apertures
s (angular acceptance)
-10 f&
-30 g
-50
70 after "Strip?er": Y [mm]
5 3 -1 1 5
0 Direct Reverse
Target -> Final sof - Final -> Target
u 2 order 2>2
E
D= -
£ g
s E
ol i op g
g g
5 >
90 g% ?—’
£ A0 R
-40 % %
-30
wl 2a 3
after "Image4(1 IIJ5)": Y [mm] -50 after "z015": Y [mm]
_S%JSUJ'FEU* QSSD ca LLcl_stng] _15 _5 5 15 25 35 ~6 4 72 O 2 4 6 1Z




MICHIGAN STATE

Y vs Y’ reverse different optics order plots s T

60 1st order Reverse
Final -> Target o) Final -> Target
S B
40 reverse 2 1
80
g g
of & wf g
£ £
e oL
off > of >
H A0 ko=
20K & ]
g §
-80
-40
120 o
60
after "z01 5|": Y [mm] 160 after "z01 5I Y [mm]
5 3 R 1 3 5 -25 -15 -5 5 15 25
Reverse Reverse )
sf  Final -> Target 30 [Final -> Target L ]
2->2 152
; : 250 1
30 -
T
g
§ 150} E 1
s | o
10 ﬁ -H0 ; J
E';’ %
© -150 1
,30 .
2nd order LISE technique 250 -
woks hot so bad in the case of A1900! -
50 after "2015": ¥ [mm] sk after "z015™ Y [mm)] |

6 -4 -2 0 2 4 6 -100 -60 -20 20 60 100 140



after "z015": dP/P [%]

after "z015": dP/P [%]

Reverse (Final — Target) & Xs. dP/P

35

25

05

-35

reverse
Final -> Target

1->1

4.5

-3 -1
after "z015": X [mm]

5

reverse
Final -> Target

2->2

<K 00754672
<Y=0551112
dX 177452
dy  1.03269

-2 0
after "z015": X [mm]

after "z015": dP/P [%]

after “"z015": dP/P [%]

 Teverse e orne
,s [Final -> Target o o
1->2
25
15
05
05
-15
25
-35
4'514 10 4 2 2 6 18
after "z015": X [n&]
reverse i
s Final -> Target o s
2->1
2
1
0
E
-2
-3

2

after "z015": X [mm)]

2




@Qﬁ

X (horizontal) direct & reverse envelopes for 15t & 274 orteroptics

NSCL
o0 1st order
200 DIRECT

w)  Target->Final

MICHIGAN STATE
UNIVERSITY

direct <.,

wl_ 2 order

60

X [mm]
L= N°

-60

-100

-140

-180

3
L&)

1st order

~16 20 24

28 32 -220

~
N \L\eng‘th [m]

0 4

8 1 RN 2% 2nd Order :

20 1st order

| Final -> Target
reverse

120
80

40

X [mm]

-0

-80

-120

-160

-200

Lenqth [m]

Reverse
Final -> Target

160 2>2

120

200

80

40

X [mm]
f=1]

-40

-80

.
|

=120

reverse

l -l

Lengt‘h [m]

16 20 24

28 32 0 7

8 12 16 20 24 28 32



Y (vertical) reverse envelopes for different Orter OpLIcS

MICHIGAN STATE

UNIVYVERSITY

NSCL
1st order reverse
. 160 «
wt Final -> Target Final -> Target
reverse 0 2>1

100 4
) o2

60
40

20 —

> 20

-40

-60 0

-100 -120

-140 -160

480 Length [m] 200 Length [m]

4 8 12 16 20 24 28 32 0 4 8 12 16 20
reverse
” Final -> Target
2->2

Y [mm]

-120

-160

Length [m]

20

24

28 32



MICHIGAN STATE

Using detector: resolution (x,y) with 15torder Optics X VS X2 e T

d(X),d(Y)=1mm, d(X’),d(Y’)=2mrad, d(E)=0% manuallybeenenteredinthe ray file X VS X,

! 01-Z (atomic01-N (neutro 01-q (ion chal01-X [mm]  01-0 (empty) 01-X'(Theta) | 01-0 (empty) 01-Y [mm]  01-0 (empty} 01-Y'(Phi) [m101-0 (empty} 01-Energy [M 01-0 (empty) 01-Time froi

80
80
2
Pl

50 74 50  -0.57374 1 -20.595 2 -1.7892 1 9.0715 2 78.559 0 304.34 1storder
50 74 50 -2.3107 1 -15.824 2 1.3066 1 -17.213 2 B82.128 1] 298.
sn FA sn A 28T 1 5 NASR 2 7 RRRS 1 Q INee 2 21 N2 n NN 29 n
! : size £3 mm :
k 1st order : - 1
»| Final -> Target 1 :
reverse ! 1
50 I 1
1 1
0 g ! !
= ! 1
H ! 1
10 E 1 1
x ! 1
10 '2 I 1
g ' !
-30 é ] :
50 ! 1
1 1
10 = ! !
' “Ideal resolution” case ' !
%0 -M"m?':lm]
g 100
—
T
©
1
______________________________________ £
T
T
o -
© c
S )
o >
[o] o ><
+I T ® H
O BE ol
N @, 5
Ve L S
-I_ : :
Q ! 1
b ' 1
© 1 :
1 1
! " n, I
= -100 ! -After,"2015™: X fmm] :
= 6 -4 b2 0! 2 i 4 6

OT, 09-Feb-2016, E &= B8 : —an 17



MICHIGAN STATE

Using detector resolution () with 15tordemoptics:s YA Vs Y2 e T

d(X),d(Y)=1mm, d(X’),d(Y’)=2mrad, d(E)=0% manuallybeenenteredinthe ray file Y VS Ys

! 01-Z (atomic01-N (neutro 01-q (ion chal01-X [mm]  01-0 (empty) 01-X'(Theta) | 01-0 (empty) 01-Y [mm]  01-0 (empty} 01-Y'(Phi) [m101-0 (empty} 01-Energy [M 01-0 (empty) 01-Time froi

50 74 50 -0.57374 1 -20.595 2 -1.7892 1 9.0715 2 78.559 0 304.34 1St (o) rd er
50 74 50 -2.3107 1 -15.824 2 1.3066 1 -17.313 2 82.128 0 298.
sn FA sn A 28T 1 5 NASR 2 7 RRRS 1 Q INee 2 21 N2 n NN 29 n
1 . 1
60 1st order : Size 13 mm 1
Final -> Target i '
0 reverse ' !
1 1
] ! 1
"l E | . Band |
£ 100 | 0.3mm i
of > :
| |
£ ! !
-20 e BO : :
1 1
40 : !
- 60 !
“Ideal resolution” case ! !
“w after "2015": Y [mm] ! :
-5 3 1 1 3 5 40 1
|
|
20 i
I
1
0 1
6 :
1
1
— 1
i i
1 1
1 1
1 1
1 1
o) | '
1 [
o | '
_______________________________________ B I
£ 1
e 5 oy :
© o a T =g
E gE s
o oo >
< .-
+I i
[ 2
N )
(%] H
_____________________________________ = |
i) o h i
Y= ! |
@ ! !
. | 1
1 1
1 1
! after "z015":1Y [mm] '
= -80 . I :
= = = = = = = -6 -4 ! -2 0 2 ! 4
1

OT, 09-Feb-2016, East Lansing 1 18



MICHIGAN ¢ E

Using detector: resolution (x,y) with 15torder optics & YA Vs Y ERREE SRR

LIS B

d(X),d(Y) =0mm, d(X’),d(Y’)=0mrad, d(E)=2% manuallybeen enteredintheray file 1storder

Expected answer due to the achromatic mode

o0 A0
70 §
0 0t g
501 E g
30 g 20} =
c c
0fk L
10 : o
7 M)
_30 §l '20 §I
0l & >
9 after"2015" X [ @ after"2015"; Y [mm]

9 3 -1 1 3 d 9 3 -1 1 3 5

OT, 09-Feb-2016, East Lansing 19



YvsY "

1st order 20

30

10

-10

Thinwedge:
10% of range

after "z015": Y'(Phi) [mrad]

-5 -3 -1 1 3 5

30 |

Thick wedge:
40% of range I

after "z015": Y'(Phi) [mrad]

701 after "z015": Y [mm]
| 20

OT, 09-Feb-2016, East Lansing
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MICHIGAN STATE

Contributionof stragglingin wedge : X vs X° posassa

Xvs X Thinwedge: 10% of range

1storder
: size #3 mm :
» 1st order 90 : |
»| Final -> Target 1 :
N reverse 80 : :
[ 1 1
o : :
H 70 I i
10 E 1 I
x ! i
ok 60 ! !
o f | |
g i |
0 50 :
“Ideal resolution” case, no wedge 40 l
%0 -M"m?':lpm]
30
20
10
07
____________________ _g_ .
| &
o E
< =
£ ®
Q =
re} S =
Hozge X
S o
n R
5
_____________________ | £
| © ! 1 i
1 [}
1 I
80 | \after "z015"; X:[mm] |
= = = = = = = = T -5 -3 -1 1 3 5
1

OT, 09-Feb-2016, East Lansing 21



MICHIGAN STATE

Contributionof stragglingin wedge : X vs X° posassa

Xvs X’ Thick wedge: 40% of range

1storder
100 .
. size £3 mm
1
» 1st order i :
o} Final -> Target 80 i Band |
N reverse : 0.3 mm :
1 1
o : !
o1 . | :
51 I 1
10 '2 ] 1
8 g : :
H ! i
50 1
-0 13 H tH 40 :
Ideal resolution” case !
%0 llh("mi?':lm]
1
I
1
1
1
1
|
3 5
1
1
1
[
I
1
]
I
,IV
©
©
S
e
o
K} = o
o 5E
N o,
(7]
i i
1 1
1 1
_ ' after "z015": X [mm] !
= = = = = = = =7 1
-7 5 -1 1 3 5
1
1
1

OT, 09-Feb-2016, East Lansing
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MICHIGAN STATE

Charge states 1n reverse tecnnigue pLTRALES

51.2

., Focal plane: Xvsq

504

Negative thickness material do not
change charge state distributions!!!

50

49.6

48.8

48.4

&
S
N

after "Stripper": q {ion charge)

48

s lons rays after target : MIC Yield Plot - Envelope (only passed)
Input rays file: "w1_chigge”. Number of rays: 30000; Optics Order: 1
R dp/p=5.07% : Wadges™ O||Brho(Tm) 3.1345 3 1458, 3.1458, 3.2562, 3.9582
468 after "Stripper”: X [f\in] AngAccept: Off, Bounds: Off; "z015" - last bbc& 9rMC calc; no gates; Config: DSMSMSSSSSESDSSS55555558SS. .
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MICHIGAN STATE

SummMmary EXAAIXAA

1. The A1900 LISE-type reverse configuration has been
created, its benchmarks have been done

2. High order optics is important in the reverse A1900 case.
COSY-type reverse configuration should be tested.

3. Second order LISE-type optics operates well in the reverse
A1900 case

4. Energy resolution at the final focal plane detectors is not a
key factor in the reverse A1900 case comparing to the S800
case

5. Use of thick wedge destroys reverse resolution quality in the
horizontal spatial plane
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