S800 reverse simulation with detector resolution

Straggling in material Dretector rezolution

Use energy and time rezolution
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Angular Acceptance & Bounds
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only for the ENVELOPE made

r Shaow trajectanes of all fragments (including
unzelected by fragment-separatar]

¥ onientation
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v Include charge state calculations
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[¥¥] 238U : Monte Carlo Transmission Plot

2381 : Monte Carlo Transmission Plot
238U (44.3 MeV/u) + ; Transmitted Fragment 238U89+.63+ (beam); Optics Order: 5
dp/p=3.08% ; Brho(Tm): 3.3431, 3.3431, 3.3431
ApaAccoot: Off: Bounds: ON; "Stripper” - last block for MC cale; Gate 1: "NOT" (X [mm]); Config: D DSSSDSS:

T Contour

i Sum 2798404
Max 7

| <X>0.322936
<V 017284

| ax 114283

avy 127701
XY A618e-02
E

2787e-04

Rate (pps)
15642405

CPU speed
0.00¢+00 pps

Beam: 5.5+:04

after “Stripper”: Y [mm]

25 }
|
|
-3.5 }
|
-3.5 -25 -15 -0.5 05 15 25 35
[ —— et CO8 e £ o after "Stripper": X [mm]

Initial @ Target

V3 _o05.ray

No angular acceptances
No FP slits
All Bounds are taken into account for the next steps

AngAccept: Off; Bounds: ON:

100

after "Stripper": Y'(Phi) [mrad]
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-180

VE 238U : Monte Carlo Transmission Plot m m " L. B F _ "~ A 3 ] ' ¥ — _
2381 : Monte Carlo Transmission Plot ICamtiasa|

238 (44.3 MeV/u) + ; Transmitted Fragment 23869+ 6% (beam); Optics Order: 5
dp/p=3.08% ; Brho(Tm): 3.3431, 3.3431, 3.3431
"Stripper" - last block for MC calc; Gate 1: "NOT" (X [mm]); Config: DSSSSSSDSSSDSSSMSMSMS

Contour
Sum  Ge+04
Max 7
<X= 181793
<Y> 362921
dX 586513
dY 571599
XY 1501e-01

SUM
5997e+04
CPU speed
0.00e+00 pps

Rate (pps)
1.573e+05

Bear e+05
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[%¥] 238U : Monte Carlo Transmission Plot
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after "Stripper™: dP/P [%]

N

X vs dP/P

238U : Monte Carlo Transmission Plot ECH

238U (44.3 MeV/u) + ; Transmitted Fragment 238169+ 6% (beam); Optics Order: 5
dp/p=3.08% ; Brho(Tm): 3.3431, 3.3431, 3.3431
"Stripper” - last block for MC cale; Gate 1: "NOT" (X [mm]); Config: DSSSSSSDSSSDSSSMSMSMS

Contour
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dY 115498
XY_5836e-03
SUM
3512e+04
CPU speed
0.00+00 pps

Rate (pps)
1.669¢+05
Beam: 6 9e+04
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Simulation with detector resolution v.2

r
[$*] fons rays after target : Monte Carlo Yield Plot

E=)

r
[5¢] Tons rays after target : Monte Carlo Yield Plot

:Elg

Ions rays after target : Monte Carlo Yield Plot
Input rays file: "v3_05_S", Number of rays: 30000, Optics Order: 5
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

AngAccept: ON; Bounds: Off, "Stripper” - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

Continue

XvsY

100

after "Stripper”: Y [mm]

Contour
Sum 3e+04
Max &
<> £.85254
<> -2.86282
dX 109253
dy 442214
XV 3862201

E]
3000804
CPU speed

0.00e+00 pps.

Rate (pps )
1.000e-00
Beam 3.0e+07

~100
~140
-350 250 150 50 50 150 250 350
T e o e 1 0 o after "Stripper™: X [mm]

500
321

Tons rays after target : Monte Carlo Yield Plot _ Continue_|

Input rays file: "v3 05 S"; MNumber of rays: 30000; Optics Order: 5
dp/p=7.71% : Brho(Tm): 3.3431, 3.3431, 3.3431

AngAccept: ON; Bounds: Off; "Stripper” - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

4 X’ vs Y’ Contour
Sum 3e+04
Max 6
<K -5.26631
<v=-0.53784
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Direct @ FR +16.73 cm

Ideal resolution

V3_o5.ray

Case 1
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Ions rays after target : Monte Carlo Yield Plot Continue |

Input rays file: "v3_o5_S", Number of rays: 30000, Optics Order: 5
dp/p=7.71% : Brho(Tm): 3.3431, 3.3431, 3.3431
AngAccept: ON; Bounds: Off;, "Stripper” - last block for MC calc; no gates; Configr DSSDSSSDSSSSSESSM

25

after "Stripper”: Y'(Phi) [mrad]

T Contour
sum 30404
Wax 11

<Xz 288314

CPU speed
2.950+04 pps.

Rate (pps)
1.0000+00
Beam: 3 0e+0.

500

321

50 -30 -10 10 30 50 70 a0
after "Stripper”: Y [mm]




Simulation with detector resolution v.2

'Elﬂnslﬂyxaﬂsrhr\;ﬂ:Mmﬁefﬂﬂn Vield Plot - . [E=yEER ) r@ Tons rays after target : Monte Carlo Yield Plot SRR, 0. . OF "1 %" - I Banh B B o = p— c* R )
=) Ions rays after target : Monte Carlo Yield Plot _ Continue_| Ions rays after target : Monte Carlo Yield Plot _ Continue_|
Input rays file: "v3 05 S"  Number of rays: 30000; Optics Order: 1 Input rays file: "v3_o5_8", Number of rays: 30000, Optics Order: 1
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431 dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
X vs Y AngAccept: ON;  Bounds: Off; "Drift 1a" - last block for MG cale; no gates; Config: DSSDSSSDSSSSSSSSM AngAccept: ON; Bounds: Off, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
T . B C::(DW T Contour
um 3e .
| wax s | T s
) I ) ‘ e
| dX 554439 ‘ <dYX> 32;6626563
dv 180588 dv  51.4872
6 | XY_1.078e-01 | XY_-7.998e200
| somens 100 | o
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J . ; after "Drift 1a": X'(Theta) [mrad]
5 Tons rays after target : Monte Carlo Yield Plot [E=NEEN—===
Ca se 2_ 1 Tons rays after target : Monte Carlo Yield Plot  Continue |
Input rays file: "v3_05_S™ Number of rays: 30000; Optics Order: 1
dp/p=7.71% - Brho(Tm)- 3.3431, 3.3431, 3.3431
pt: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

i Contour
Sum 3e+D4

} wax 10

‘ x> 491633
<v» 0.0ss053s

| X s9eaEs

I X vs dP/P

25

Reverse @ Target
15t order (5->1)
Ideal resolution

Rate (pps)
1.0008+00
Beam: 3.0e+07

V3_o5.ray

|

|

|

|

|

|
-40 -30 -20 -10 ) 10
o o after "Drift 1a”: X [mm]




Simulation with detector resolution v.2

lans rovs alier taroet « Mante Carls ‘=255

Tons rays after target : Monte Carlo Yield Plot

13" X [mm]: wmdow projection — Input rays file: "v2_o5_L"; Number of rays: 30000; Optics Order: 1
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

pt: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

e o
E
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Frre i afterDrift 12" X [mm]: window projection

Case 2-1

Reverse @ Target
15t order (5->1)
Ideal resolution

V3_o5.ray

% e e MR ot TONS TEYS ATTCT TArgeT  Viomie Larnme | =k
E , o
r Tons rays after target : Monte Carlo Yield Plot
é affe Y [mm]: window projection - Input rays fle: "v2_o5_L"; Number of rays: 30000; Optics Order: 1
-i Y dplp=T.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
A Al N; Bounds: Off, "Drift 12" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
0 500
'i
B
Lf 400
g
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200

100

0 8 4 -2 0 2 4 6 L]
oonar e inafter2Deft 12" Y [mm]: window projection

loms ravs after tarsel : Monic Carle Yield Pl == )

Tons rays after target : Monte Carlo Yield Plot
after "Drift 12" X'(Theta) [mrad]: window projection --- Input rays file: "v2_o5_L" Number of rays: 30000; Optics Ord
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
. Bounds: Off, "Drift 1a"- last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

400
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safter "Drift 1a™: X{Theta) [mrad]: window projection

e
S lons rays after target : Monte Carlo Yield le

— (=] [t

ntinue
Ions rays after target Monte Carlo Yield Pi”UP|
? 05 L™ Number of rays: 30000; Optics Order: 1
71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
a" - Iast block for MC calc; no gates; Config: DSSDSSSD

| Contour
Sum  3e+04|
‘ Max 6
| <X> 7.8498
| <Y> -0 0449
| dx  28.670[
dy 114778
XY 1.033e4
SuMm
3.000e+04
CPU speed
10.00e+00 pps|

Rate (pps)
1.0006+00

Beam: 3.0e+0]

after "Drift 1a": dP/P [%)]

e 112016 17 469(3)9 -70 -50 -30 -10 10 30 50 70 20
LISE ++ [Ge12006\Br1\COSY\Quadiiew x1 18fteniDrift 4a": X Theta) [mrad]

e ——— YT IS S e A ==y

7o |
Tons rays after target : Monte Carlo Yield Plot |
after "Drift 1™ Y'(Phi) [mrad]: window projection - Input rays file: "v2_o05 L", Number of rays: 30000; Optics Orde{

£ dplp=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431 |
A ; Bounds: Off; "Drift 1a"- last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM |
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DR -after."Drift 1. Y'(Phi) [mrad]: window projection




Simulation with detector resolution v.2

39 lons rays after target : Monte Canlo Yield Plst 0 WL TR AL TW T 6 ¢

Py =

Tons rays after target : Monte Carlo Yield Plot
Input rays file: "'v2_o05_L"; Number of rays: 30000; Optics Order: 2
dp/p=7.71% ; Brho(Tm}): 3.3431, 3.3431, 3.3431

XvsY

Bounds: Off, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

Continue

T Contour
| Sum 3e+04
sl | Max 10
| <X> 0623225
<Y> 0.208433
\ dX 219851
| dy 149847
= 4l \ XY _88740-04
£ SUM
= 3.000e+04
—_ CPU speed
> 2H 0.00e+00 pps
e Rate (pps)
| - 1.000e+00
I ol — e R R R e e e L ] | Beam: 3 0e+07
=
(=}
l =
1
| & 2]
e
| ©
|
4} |
|
|
8| 1
9 -7 -5 -3 -1 1 3 5 7 9
05-11-2015 17:30:88 wry "
LIS E ++ [G\e12006\Br1\COSY\QuadNew X11.70- GOOD\FR1\Br17|nver5e7é\f£$[FFQHﬂ: 1a": X [mm]

i 240

Fa=—— =00 §

i —— D a4 Y e P RSN "

[5%] Ions rays after target : Monte Carlo Yield Plot

[=[E i

Tons rays after target : Monte Carlo Yield Plot

dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

"Drift 1a™ X [mm]: window projection --- Input rays file: "v2_o5_L"; Number of rays: 30000; Optics Order: 2

ccept: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

480
440
400
360
320
280

200
160
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80
40

0

05-11-2015 17:38:54 . . . .
LISE ++ [Gle12006\Br1\COSY\Quadiew X11.70- GOODFR1Br1_inv-Alter Drift 1a": X [mm]: window projection

-9 -7 -5 -3 -1 1 3 5 7

Case 2-2

Reverse @ Target
2"d order (5->2)
Ideal resolution

V3_o5.ray

%) lons rays after target : Monte Carlo Yield Plot & | | "m‘ tAIonic Uarie Yo s

Ions rays after target : Monte Carlo Yield Plot

dp/p=7.7T1% ; Brho(Tm): 3.3431, 33431, 3.3431

after "Drift 1a™ Y [mm]: window projection --- Input rays file: "v2_o05_L"; Number of rays: 30000; Optics Order: 2

ccept: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

320
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05-11-2015 17:38:39

LISE ++ [Glet2006Br1\COSY\Quadiew X11 70- GOOD\FR1Br1_invdafter:Drift @™ Y [mm]: window projection




Simulation with detector resolution v.2

[ Tons rays after target : Monte Carlo Yield Plot

EE)

140

100

60

20

-20

-60

-100

after "Drift 1a": Y'(Phi) [mrad]

-140

-180

05-11-2015 17:41:43

Ions rays after target : Monte Carlo Yield Plot
Input rays file: "'v2_05_L"; Number of rays: 30000; Optics Order: 2
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
Bounds: Off;

’

"Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

Continue

XY -7.455e+00

| Beam: 3.0e+07

-90 -70 -50 -30 -10 10 30 50 70

LIS E = [Gle1200681\COSY\Quadiew X11 70- coonFrier_naftercBrift1al: X'(Theta) [mrad]

an

Contour
Sum  3e+04
Max 6
<X> 4.29068
<Y> 3.46884
dX 28.2012
dY 52.4743

SUM
3.000e+04

CPU speed
0.00e+00 pps

Rate (pps)
1.000e+00

Case 2-2

Reverse @ Target
2" order (5->2)
Ideal resolution

V3_o5.ray

[5%] Tons rays after target : Monte Carlo Yield Plot

)

Ions rays after target : Monte Carlo Yield Plot

after "Drift 1a": X'(Theta) [mrad]: window projection --- Input rays file: "v2_o5_L";
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

ept: ON; Bounds: Off;

Number of rays: 30000; Optics Ord

"Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

240 1
200 i
160 i
120 1
80 i
40 1
05-11-2015 1742 mo -90 70 -50 -.30 10 10 . 30. . 50 70 an
L1SE ++ [G\e12006\Br1\COSY\QuadNew X11.70- GOODaFRw‘.Bﬁﬁ%r‘égﬂé‘éq}Eﬁ M&Theta) [mrad]: window projection
%] Tons rays after target : Monte Carlo Yield Plot =R

Ions rays after target : Monte Carlo Yield Plot
after "Drift 1a": Y'(Phi) [mrad]: window projection --- Input rays file: "v2_o5_L";

ept: ON; Bounds: Off;

Number of rays: 30000; Optics Orde

"Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
Y’

200

160
120
80 ]
40
. 11

-180 -140 -100 -60 -20 20 60 100
05-11-2015 17:42:25

LISE ++ [Ge12006Br1\COSY\Quadiiew X11 70- coonFr1 e afters Drift 1aTi Y'(Phi) [mrad]: window projection

140




Simulation with detector resolution v.2

XY _9.5202-02
5

([ tons rays after target : Monte Carlo Yield Plot [E=E) [ tons rays after target : Monte Carlo Yield Plot BN
Ions rays after target : Monte Carlo Yield Plot _ Continue | Ions rays after target : Monte Carlo Yield Plot _ Continue_|
Input rays file: "v3_o5_S", Number of rays: 30000, Optics Order: 5 Input rays file: "v3_05_S", Number of rays: 30000, Optics Order: 5
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431 dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
ngAccep . Bounds: Off, "Drift 1a" - last block for MC calc; no gates; Config ngAccep! . Bounds: Off; rift 1&" - last block for MC cale; no gates; Config
vs AngA t ON; Bounds: Off, "Drift 1a" - last block for MC cal Il Config: DSSDSSSDSSSSSSSSM gA t: ON; Bounds: Off, "Drift 1&" - last block for MC cal f Config: DSSDSSSDSSSSSSSSM
7 Cantour X’ vs Y’ Cortour
Sum 304 Sum 3e-0¢
‘ m:: er m:T ?5
<X>0.338608 <X> 455741
\ Sormases 140 S 3o
‘ dX 1.14076 dxX 297867
dY 126948 dy 526412
25 ‘ XY 4.996e-03 XY -7.938e+00
‘ SUM 100 Sum
3.000e+04 3.000e+04
CPU speed CPU speed
0.00e+00 pps. 0.00e+00 pps
Rate (pps) b 60 Rate (pps)
= 1.000e+00 ™ 1.000e+00
£ Beam: 3.0e+07 I3 Beam: 3.0e+07
E =
= =
o £ 20
= o
- T
£ & 20
e €
5 500 a 500
] 321 H 321
w — 3 60 2|
&
-100
15
| 10 |
-140 *
L
180 L
-3.5 -0.5 0.5 15 25 35 -100 -80 -20 20 60 100
e o et 11 0. after "Drift 1a": X [mm] after "Drift 1a": X'(Theta) [mrad]
—|eE) g
Ca se 2_5 Ions rays after target : Monte Carlo Yield Plot _ Continue |
Input rays file: "v3_o5_S", Number of rays: 30000, Optics Order: 5
dp/p=7.71% : Brho(Tm): 3.3431, 3.3431, 3.3431
X vs d P P ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
R T t ; sum 257es08.
everse arge
| V> 0.0s40578
} e
|

5t order (5->5)

Ideal resolution

V3_o5.ray

after "Drift 1a": dP/P [%]

2.368e+04
CPU speed

0.00+00 pps
Rate (pps)
1.000e+00

Bean 2.de+07

-05 05 15 25 35
after "Drift 1a": X [mm]

IIAII:‘ H




Simulation with detector resolution v.2

'E Ions rays after target : Monte Carlo Yield Plot @E‘g‘ ’E Ions rays after target : Monte Carlo Yield Plot
Tons rays after target : Monte Carlo Yield Plot _ Continue | Ions rays after target : Monte Carlo Yield Plot
Input rays file: "v3_05_$"  Number of rays: 30000, Opfics Order: 5 after "Drift 1&": X [mm]: window projection — Input rays file: "v3_05_S"; MNumber of rays: 30000; Optics Order: 5
dp/p=7 1% - Brho(Tm) 3 3431, 3 131, 33431 dp/p=7.71% . Brho(Tm): 3.3431, 3.3431, 3.3431
AngAccept: ON- Bounds: Off: "Drift 12" - last block for MC cale: no gates: Config DSSDSSSDSSSSSSSSM AngAccept: ON;  Bounds: Off, "Drift 1a” - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
5 ; Contour
Sum 3es04
\ Max &
«X>0.339154
. \ 0> o 280
‘ dx 118152
dY 1.34432
‘ . XY 6.897e-03
: SUM
3 ‘ = - —oee 3.000e+04 240 |
s j CPU spesd
0.00e+00 pps
= 2 Ty 200 |
Beam: 3.0e+07
E R
> 1 160 |
]
=
I E ] N | T e —
& 120 |
.
& 4
o
80|
2
al
3
|
} 3 B ] 0 i 2 c
-4 | i 1lpp after "Drift 1a": X [mm]: window projection
4 3 2 E] 0 1 2 3 4 — — 5
. fter "Drift 1a™: X ‘
| L after "Drift 1a™: X [mm Tons rays after target : Monte Carlo Yield Plot

after "Drift 1a": Y [mm]: window projection — Input rays file: "v3 05 S"; MNumber of rays: 30000; Optics Order: 5
dp/p=7.71% : Brho(Tm): 3.3431, 3.3431, 3.3431
AngAccept: ON; Bounds: Off, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSS5M

Reverse @ Target
5t order (5->5)

Resolution
dX=0.25 mm
dX’ =0.25 mrad
dY =0.50 mm
dY’ =0.50 mrad
dE = 0%

V3_o5 S.ray

-1 0 1
after "Drift 1a": Y [mm]: window projection




Simulation with detector resolution v.2

%] Ions rays after target : Monte Carlo Yield Plot

after "Drift 1a*: Y*(Phi) [mrad]

-140

-180

Ions rays after target : Monte Carlo Yield Plot
Input rays file: "v3_o5_S", MNumber of rays: 30000; Optics Order: 5
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
AngAccept: ON; Bounds: Off, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

T
\
!
\
\
oy

-20 20 60 100
after "Drift 1a": X'(Theta) [mrad]

Reverse @ Target
5t order (5->5)

Resolution
dX=0.25 mm
dX’=0.25 mrad
dY =0.50 mm
dY’ =0.50 mrad
dE = 0%

V3_o5 S.ray

[E=EEE) VEIuns rays after target : Monte Carlo Yield Plat =
_Continve | Ions rays after target : Monte Carlo Yield Plot
after "Drift 1a": X'(Theta) [mrad]: window projection — Input rays file: "v3_05_S", Number of rays: 30000, Optics Order: 5
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
AngAccept. ON; Bounds: Off, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
i
Max 7
<X> 4.55563
Y= 349382
dx 29.7863
dy 528427
X7 7.651e+00
3.000e+04
CPU speed
0.00e+00
0% 200
Rate (pps)
1.000e+00
Beam: 3.0e+07
160
=
321
N
i 80 -
15
[ 10|
|
4 40
L
.
: [
-100 -20 20 60 100
1COSGuadNew X117 after "Drift 1a": X'(Theta) [mrad]: window projection
5] Tons rays after target : Monte Carlo Vield Plot [E=REE =
Ions rays after target : Monte Carlo Yield Plot
after "Drift 1a™: Y'(Phi) [mrad]: window projection — Input rays file: "v3_o5_S", Number of rays: 30000, Optics Order: 5
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
Y’ AngAccept: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
200
160
120
80
|
40
i 0 60 —20 20 60 100 140

after "Drift 1a": Y'(Phi) [mrad]: window projection




Simulation with detector resolution v.2

['59 1ons rays after target : Monte Carlg Veid Pt . U TN T TR T e R e . g— h DSOS [l Eme
Tons rays after target : Monte Carlo Yield Plot  Continue |

Input rays file: "v3_05_S", Number of rays: 30000; Optics Order: 5
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

ON; Bounds: Off, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
Xvs dP/P
Sum le+04
3 7

I
| Hax
| <> 0.339048
<Y>-00650635
| dxX 117875
av 114788
| Xv_565e03
| EQ
3.000e+04
CPU speed
0.002:00 pps

25

Rate (pps)
1.000+00
Beam: 3.06+07

0.5

500
321

after "Drift 1a": dP/P [%]

7
4
L

5

-15 -05 05 15 25 35 45

after "Drift 1a": X [mm]

Reverse @ Target
5t order (5->5)

Resolution
dX=0.25 mm
dX’=0.25 mrad
dY =0.50 mm
dY’ = 0.50 mrad
dE = 0%

V3_ o5 S.ray

(' fons rays after target : Monte Carlo Yield Plot W0 R L & - - ey EER o=l [ |
Ions rays after target : Monte Carlo Yield Plot
after "Drift 1a" dP/P [%)]: window projection — Input rays file: "v3 05 S"; Number of rays: 30000, Optics Order: 5
dp/p=7.71% : Brho(Tm): 3.3431, 3.3431, 3.3431
AngAccept: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config DSSDSSSDSSSSSSSSM
160
120
80
40
0 -35 -25 -15 -0.5 05 15 25 35
P R e after "Drift 1a": dP/P [%]: window projection




Simulation with detector resolution v.2

-
N I frer target : Monte Carlo Vield Plot |

(%] lons rays after target : Monte Carlo Yield Plot [E=REEE %] Tons rays after targ; i

=)

. Conti = 6 « ¢ . « 1
Tons rays after target : Monte Carlo Yield Plot "™ |5 Tons rays after target : Monte Carlo Yield Plot
Input rays file: "v3_o5_SE"; Number of rays: 30000; Optics Order: 5 after "Drift 1a™: X [mm]: window projection --- Input rays file: "v3_o5_SE", Number of rays: 30000; Optics Order:
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431 dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
Bounds: Off; "Drift 12" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM cept: ON; Bounds: Off; "Drift 12" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
i SumCOBrgigzl
} I\<A>a<§o417§14 :%
N | U daon 360
A dY 134609 ot
— XY -2617e-01 kel 320
£ SUM
= 3.000e+04 ?
= CPU speed 280
> 1h 0.00e+00 pps
=;“- - Rate (pps) 240
- e s e s e e R e 1.000e+00
% - T | Beam: 3 0e+07 200
a Y
T 160
2
= —= 120
3t SR 10 |
} 5 1 80
4
\ L 40
| :
05-11-2015 16:48:56 0 40 20 0 20 40 0 -60 0 -20 0 20 40
LIS E ++ [62120061Br1\COSY\Quadiew X11 70- GOOD\FR1Bri_inverse_@TterFrDEift 1a": X [mm] DLS]QETE [156‘-‘2322505-\%u.coswauadNew %1170 Goonrrier_invAfter;iDrif 1a": X [mm]: window projection
[ Tons rays after target : Monte Carlo Yield Plot ===
Reverse @ Target Tons rays after target : Monte Carlo Yield Plot
Ca Se 4 a ift 1a™: Y [mm]: window projection --- Input rays file: "v3_05_S8SE"; Number of rays: 30000; Optics Order:
5th order (5->5) dp/p=771% ; Brho(Tm): 3 3431, 3 3431, 3 3431
Y cept: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
320
Resolution 280
dX=0.25 mm 240
dX’ = 0.25 mrad 200
dY =0.50 mm 160
dY’ =0.50 mrad .
dE=0.2%
80
40
V3_o5 SE.ray
0

-5 -3 -1 1 3 5
05-11-2015 16:49:49 . . o
LIS E++ [Ge12006\Br1\COSY\Quadiew X11.70- GOODFR1Br_inv-aftertDrift 1a"™: Y [mm]: window projection




Simulation with detector resolution v.2

%] Tons rays after target : Monte Carlo Yield Plot [E=RESE==) rEllcns rays after target : Monte Carlo Yield Plot [E=REn ]
N . Continue . .
Ions rays after target : Monte Carlo Yield Plot Ions rays after target : Monte Carlo Yield Plot
Input rays file: "v3_o05_SE"; Number of rays: 30000; Optics Order: 5 after "Drift 1a": X'(Theta) [mrad]: window projection --- Input rays file: "v3_o5_SE"; Number of rays: 30000; Optics Or
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431 dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
nds: Off, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM ept: ON; Bounds: Off, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
T Contour -
| Sum  3e+04
140} | S 4 5002t
_ | P 240 i
g 100 K dY 526546
i XY _-8386e+00
£ 60/l 3.0000+04 200
o = CPU speed
E 0.00e+00 pps
';: 20 Rate (pps) 160
.. 1.000e+00
© -20 | | Beam: 3.0e+07
= 120
e
5 60 |
T 80
i) -100 [ I 8
=
© |
140l } 40
|
-180 | \ 0
e e 100 60 20 20 60 100 . -100 60 20 20 60 100
LIS E++ [G1e12006Br\COSY\Quadiew X11.70- GooDFR1Br_in@fter:Brift gl X'(Theta) [mrad] LISE ++ [Ge120068r\COSY\Quadiew X11.70- GooDrr1 s@fteE:Drift daf; X Theta) [mrad]: window projection
[ ons rays after target : Monte Carlo Yield Plot o= ]

Ions rays after target : Monte Carlo Yield Plot
after "Drift 1a": Y'(Phi) [mrad]: window projection --- Input rays file: "v3_o5_SE"; Number of rays: 30000; Optics Ord
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

Case 4 Reverse @ Target

5th Order (5_>5) Y, ept: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
Resolution “ ’
dX =0.25 mm ] 160 1
dX’ = 0.25 mrad
dY = 0.50 mm 120 |
dY’ = 0.50 mrad 5 . ]
dE =0.2%

40 f 1
V3_o5_SE.ray o T

0515015 165041 -180 -140 -100 -60 -20 20 60 100 140
5-11-2015 1625 e . . X L
LISE ++ [Ge12006\Br1\COSY\Quadiew X11.70- GooDrR1prAfter: Rrift ta’y Y'(Phi) [mrad]: window projection




Simulation with detector resolution v.2

(%) tons rays after target : Monte Carlo Yield Plot - o ]
. Conti
Ions rays after target : Monte Carlo Yield Plot e
ays file: "v3_o5_SE"; Number of rays: 30000; Optics Order: 5
X d P/P dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
vs Dff;  "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM
T Contour
| Sum  3e+04
| Max 8
3 | <X> 0339738
<Y> -0.0450252
| dx 114151
| dy 115284
=y 2 XY _-1.212e+00
S SUM
: 3.000e+04
- o 1 CPU speed
= 0.00e+00 pps
| )
= b I T il o e e | Beam: 3.0e+07
[=
< 4
8
S 2 =35 15
‘ 10 |
‘ [ |
3 J 4
| 3 1
| 2
4 | 1
05-11-2015 16:54:00 50 -0 10 10 0 0
LISE ++ [G01200618r1\COSY\Quadiow X11 70- GOODIFR1EBM inverse @ftersrRrift 1a™: X [mm]

[¥] Tons rays after target : Monte Carlo Yield Plot

)

Ions rays after target : Monte Carlo Yield Plot

dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

dp/P

" dP/P [%]: window projection --- Input rays file: "v3_o5_SE"; Number of rays: 30000; Optics Order:

t: ON; Bounds: Off;, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

200

160

120

80

40

03 3 2 4 0 1 2
05-11-2015 16:59:15

Reverse @ Target
5t order (5->5)

Resolution
dX=0.25 mm
dX’ =0.25 mrad
dY =0.50 mm
dY’ = 0.50 mrad
dE = 0.2%

V3_o5 SE.ray

LISE++ [Ge120081Br11COSY\Quadiew X11 70- coonrr1er in@ftersBrift daj: dP/P [%]: window projection

-3.0481e-1
1.8459e+2
=

It corresponds ~ 0.2 ns TOF resolution



Simulation with detector resolution v.2

[%°] fons rays after target : Monte Carlo Yield Plot

:.EIQ

Ions rays after target : Monte Carlo Yield Plot
Input rays file: "v2_o5_L"; Number of rays: 30000; Optics Order: 5
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

ounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

Continue

after "Drift 1a"™: Y [mm]

.7 : ':‘,
10 } .

XY 1.023e-02

-4 -2 0 2 4 6 8
05-11-2015 17:25:28 .
LISE ++ [Ge12008\Br1\COSYIQuadiew X11 70- GOODIFR1BN inverse @fterstDrift 1a": X [mm]

Contour
Sum  3e+04
Max 8
<X> 0.445646
<Y>0.186979
dX  1.49451
dy 2.86054

SUM
3.000e+04

CPU speed
0.00e+00 pps

Rate (pps)
1.000e+00

Beam: 3.0e+07

15
10 |
[ |

4
3 |

2
1

S E)

[5) Ions rays after target : Monte Carlo Yield Plot

Ions rays after target ; Monte Carlo Yield Plot
after "Drift 1a™ X [mm]: window projection --- Input rays file: "v2_o5_L"; Number of rays: 30000; Optics Order: §
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
ccept: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

360

320

280

240

200
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80

40

0

05-11-2015 172569 4 2 0 2 4
PN nEy s ", . - . -
L 1S E ++ [G\e12006\Br\COSY\QuadNew X11.70- GOOD«FR1.Brunve?sﬁﬁ!’ospfﬁﬂ TLE] : X[mm]: window projection

Reverse @ Target

Case 5 5t order (5->5)

Resolution
dX=0.75 mm
dX’'=1.0 mrad
dY=1.5mm
dY’ = 3.0 mrad
dE = 0%

V3_o5 L.ray

|5 Ions rays after target : Monte Carlo Yield Plot =8

Ions rays after target : Monte Carlo Yield Plot

after "Drift 1a™ Y [mm]: window projection --- Input rays file: "v2_o5_L"; Number of rays: 30000; Optics Order: 5
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

ccept: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

280

240

200

160
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80

40

Ty ) % 2 2 6 10
05-11-2015 17:26:39

LISE ++ [Ge12008\Br1\COSY\Quadiew X11 70- cooD\FR1Br1_inv-aftef:Drift 1a": Y [mm]: window projection




Simulation with detector resolution v.2

— — r -
%) Tons rays after target s Monte Carlo Yield Plot - [E=mEE =) [55) Tons rays after target : Monte Carlo Vield Plot (=] B [
Continue

dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431

Input rays file: "v2_05_L"; Number of rays: 30000; Optics Order: 5

unds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

T Contour
\ Sum 3e+04
Max 6
140 | } <X> 4.47683
<Y> 344794
—_ \ dX 298185
3 100 i dy 526008
hd XY _-58966+00
£ SUM
— 60 |1 3.000e+04
o = CPU speed
i 0.00e+00 pps
— 20 H
3 Rate (pps)
?'_ —————————— 1.000e+00
=l:U 20| Beam: 3.0e+07
-
E=
— r i
a 60
L
] -100 | 15
]
© \ —
L
-140 | \ 4
\ L
| 2
-180 | | 1
05-11-2015 17:27:26 100 60 20 20 & 100
L1SE ++ [G:\e12006\Br1\COSY\QuadNew X11.70- GOOD'\FRW“-BrUn@ﬂnglC.)gﬂ&ﬂ EE)'}' X'(Theta) [mrad]

Tons rays after target : Monte Carlo Yield Plot
after "Drift 1a™: X'(Theta) [mrad]: window projection --- Input rays file: "v2_o5_L"; Number of rays: 30000; Optics Org
dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
gAccept: ON; Bounds: Off; "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

240
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0 100 -60 -20 20 60 1nn
05-11-2015 17:28:21

LIS E ++ [Glel2008Br1\COSY\Quadiew X11 70- coopFr1 safter SDFiftdat; X/(Theta) [mrad]: window projection

Reverse @ Target
5t order (5->5)

Resolution
dX=0.75 mm
dX’'=1.0 mrad
dY=1.5mm
dY’ = 3.0 mrad
dE = 0%

V3_o5 L.ray

=)

[5°] Ions rays after target : Monte Carlo Yield Plot

Tons rays after target : Monte Carlo Yield Plot
Drift 1a"™: Y'(Phi) [mrad]: window projection --- Input rays file: "v2_o5_L"; Number of rays: 30000; Optics Orde

YI dp/p=7.71% ; Brho(Tm): 3.3431, 3.3431, 3.3431
gAccept: ON; Bounds: Off, "Drift 1a" - last block for MC calc; no gates; Config: DSSDSSSDSSSSSSSSM

200

160

120

80

40

0

tiooe rona 18O 140 -100 60 20 20 60 100 140
LIS E 5 16212006\ Br11COSY Ouadiew %11 70- cooneraafter. Drift ta¥: Y'(Phi) [mrad]: window projection



Summary

Quality of reconstruction

Reverse . Spatial
Optics .
resolution

Case 3 : current analysis for #12006 experiment (S800)
Case 2-1 (inverse 1%t order LISE**) & 4 (E from ToF) : non-acceptable

We need MH) for this S800 particular case*

(1) atleast 2nd order,

(2) good spatial resolution, * for A1900 (achromatic case) the

(3) an energy measurement that is clearly better conclusions may be different
than a typical TOF measurement.




