= O . MICHIGAN STATE
Spectrometer “PRISMA” : extended configuration: .5 "

. 1 S EPe

Version 9.8.160 Request of Yu.l. and G.K
from 11/14/2014

Spectrometer “PRISMA” http://www.Inl.infn.it/~prisma/it/index.html

Thesis of Andrea Latina "Study of Heavy-lon Reactions with the Magnetic
Spectrometer PRISMA: On-line and Off-line Data Analysis” to create the
PRISMA configuration

T o _Configuration file e ==

Lookin:| J ather j @ £F B~

Name = Date modified ol
E one_dipolelcn 8/25/20021111PM | _ Path
E one_drift.lcn 8/25/200211:18 PM .

[ EPrstAlcn 11/19/2014 1046 .. [files/lexamples/
% RESALUT 1nan lcn 2/28/201312:32 PM
Type: LISE++ configuration file 128/ .

ER Sive: 55.0 KB 2/28/201312:33 PM -

A Date modified: 11/19/2014 10:46 AM C

Fleame |

Files of type: |LISE-H Configurations (*Jcn) j Cancel

o LISEttfilge swm ==
Lookin: |}, PRISMA - cf B
Name = Date modified Ty
[ PRISMA, Ipp 11/14/2014 21 PM L1

Path

Type: LISE++ working file

Size: 76.1 KB [/config/other/

Date modified: 11/14/2014 4:21 PM

4 | m F
File name |PRISMA Ipp Open |
Files of type: |L\SE—H—f\|es (*lpp) j Cancel

Note: It's an extended configuration! For details on extended configuration approach please use the next link
http://lise.nscl.msu.edu/9_8/LISE3/Extended%20configurations%20at%20LISE++.pdf
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http://www.lnl.infn.it/~prisma/it/index.html
http://inspirehep.net/record/1307048/files/thesisLatina.pdf?version=1
http://lise.nscl.msu.edu/9_8/LISE3/Extended configurations at LISE++.pdf

Reaction example USed to create the configuration

e

Erﬂjecﬁle 136)(8544. I- Reactions | Energy Loss, Straggiing | Charge states | Databases: Masses, lsamers |
136xe(E.4 Met/u] + Pb > 128Xe
6.4 MeViu 1 pn& I
128y o 40440+ ~Fisastion
additionally calculate
vields for the next
Pb (| reactions
0.1 mgicm2 ' '
g i Settings " Projectile Fragmentation [
; Seltings " Fusion -> Residual r
Brho (| Settings ™ Fusion -» Figsion r
1.1600 Tm I
alandard Selting: € Coulomb fission r
i U
25 ©m \ Sl ® A r
I H
C I @ Twa Body Reactions I
00212132 mwgicmw2
Two Body 1500 mode
siagnsdard reaction
cm AD+ A1= A3+ A4
QUAD | Vo]
-8.4249 o [~ Make default oK xCancell ? Help |
Dirift 4 slandard —
60 cm
Dipole Brho
1.158% Tm
Dirift 5 standard
1323 m
. . . 128 . h . h |d
wind PPAC Al Distributions of *2°Xe ions are shown in the next slides
0.2 mgicm2
CaH10 128Xe Stable (Z=54, N=T74) Xenon
M HE FPAC
20 rm
All reactions total isotope rate 1.55e-1 pps
- and Cverall isotope transmission 0.339 2
[*_1] wind PPAC Al
0.2 mgicmw2 .
Q1 (tuning) 45 44 43 42 41 40 39 38 37 36 35 34
a5 standard Q2 (Dipole) 45 44 43 42 41 40 39 38 37 36 35 34
D t ?2 cm Reaction TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody
Ion Production Rate (pps) 5.29%e-4 2.2e-3 6.78e-3 1.55e-2 2.65e-2 3.35e-2 3.15e-2 2.2e-2 1.14e-2 4.4e-3 6.6le-4 5.21e-8
':Hd Total ion transmission (%) 0.001 0.005 0.015 0.034 0.058 0.073 0.083 0.048 0.025 0.01 0.001 1.14e-7
H.Ow-l Total: this reaction (pps) 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1
250 mm X-Section in target {mb) 2.5le+l  2.5le+1  2.5le+l  2.5le+l  2.5le+l  2.5le+l  2.5le+l  2.5le+l  2.5le+l  2.5le+l  2.5le+l  2.5le+l
CH4 Target (%) 0.28 1.18 3.58 8.23 14.03 17.75 16.63 11.66 6.05 2.33 D.663 0.142
Bow 2 X space transmission (%) 100 100 100 100 100 100 100 100 100 100 100 100
250 mm Y space transmission (%) 100 100 100 100 100 100 100 100 100 100 100 100
Unreacted in material (%) 100 100 100 100 100 100 100 100 100 100 100 100
Hﬂwa ':Hd- Q (Charge) ratio (53] 0.338 1.41 4.35 9.96 16.387 21.47 20.18 14.1 T.32 2.82 0.808 0.172
25|} mm Unstopped in material (%) 82.87 82.87 82.87 82.87 82.87 82.87 82.87 82.87 82.87 82.87 82.87 82.87
tuning (%) 1.87 1.87 1.87 1.87 1.87 1.87 1.87 1.87 1.87 1.87 1.87 1.87
Row 4 CH4 X angular transmission (%) 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05
25|} mm Y angular transmission (%) 1g8.47 1g8.47 1g8.47 1g8.47 1g8.47 1g8.47 1g8.47 1g8.47 1g8.47 1g8.47 1g8.47 1g8.47
Drift 1 (%) 100 100 100 100 100 100 100 100 100 100 100 100
. MCP foil (%) 100 100 100 100 100 100 100 100 100 100 100 100
cur!ﬂg' PRISMA dp.’l} Unreacted in material (%) 100 100 100 100 100 100 100 100 100 100 100 100
option: A1900_2013_myopt 28.28% Unstopped in material (%) 100 100 100 100 100 100 100 100 100 100 100 100
Drift 2 (%) 100 100 100 100 100 100 100 100 100 100 100 100
Quad (%) 100 100 100 100 100 100 100 100 100 100 100 100
Drift 4 (%) 100 100 100 100 100 100 100 100 100 100 100 100
Dipole (%) 100 100 100 100 100 100 100 100 100 100 100 100
Drift & (%) 24,71 24,71 24,71 24,71 24,71 24,71 24,71 24,71 24,71 24,71 12,594 0.005
X space transmission %) 100 100 100 100 100 100 100 100 100 100 52.38 0.018
Y space transmission (53] 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71

wind PPAC (%) 100 100 100 100 100 100 100 100 100 100 100 100
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Multipcle: Quad

QUADRUPOLE

Max. field gradient
Max. pole tip field
Effective length

Aperture diameter

Pole profile

Yoke shape

G | 53T/m
By | 0.848 T
Log | 500 mm
d | 320 mm
Multi-faceted

Square

r~ Magnetic Multipole Setting

L eff eftective length]

I QUAD wpole ' SEXTupole
S

m
B [field at pole tip) || 548483 0 \G
Fadius (hali-aperture] | 16 16 cm

ultipole fised Brho-value 115835 Tm

coresponding to the setting fragment R coument value |
¥ Calculate 2nd order matiix elements B[l] calibration

¥ Allow remote matrices recaloulation o calibration file

Table 2.2: Characteristics of the PRISMA Quadrupole Magnet.

OT, 11/20/14, East Lansig

i~ if Brho-value has been changed then

© no actions

@ recaleulate sutomatically B (fields), keep the matix [Recomended]

" recalculate automatically the matris. keep B [fields)

r~ Block settings, Information

Current [Real] Brho-value l—
for the setting fragment Rl Tm

Block length 0.5 m

Setting fragment | 128xe40+

5 Recalculate Bffield) for the fragment current Brho

53 Cajeulate Optical matnx | W 0K |

& Edit optical matrix |

x Cancel |

[%] Block: "Quad”™
Block: "Quad" Matrices: "LOCAL"

* TRANSFORM 1 =

transport format [cm—mrad]

1 [X] +1.6286e+00 +6.0090e-02 1] 1] 1] 0

2 [T]: +2.7497e+01 +1.6286e+00 0 0 ]

3 [Y]: 0 0 +4.8052e-01 +4.1000e-02 0 0

4 [F]: 0 1] —1.8760e+01 +4.8052e-01 1] 0

5 [1] 0 1] 1] +1.0000e+00 il

6 [D ] 0 0 0 +1.0000e+00
* TRANSFORM 2 =

1 1 0

1 2 ] 1]

1 3 ] 0 0

1 4 0 1] 1] 1]

1 5 0 1] 1] 1] 1]

1 & —-6.8743=-03 -1 .066%=-04 1] 1] 1] 0

2 1 0

2 2 0 1]

2 3 ] 0 0

2 4 0 0 0 0

2 5 0 1] 1] 1] 1]

2 & =3.2379e-01 -6.6743e-03 1] 1] 1] 0

3 1: 0

3 2 0 1]

3 3 ] 1] 1]

3 4: ] 0 0 0

3 5 0 0 0 0 0

3 61 0 il +4.689%=-03 +8 4860e-05 1] 0

4 1: ]

4 2 0 1]

4 ER 0 1] 1]

4 4: ] 1] 1] 1]

4 5: ] 0 0 0 0

4 61 0 il +1.4877e-01 +4 689%=-03 1] 0
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‘ DIPOLE ‘ | Thesis ‘

Maximum field B 10T
Bending radius Ry | 1200 mm

Bending angle il

Entrance angle 1
Exit angle 9
Pole gap d

Homogeneity at the Center

Table 2.3: Characterisfids of the PRISMA Dipole Magpet.

r AR
Dipole - g

= ing magnet zettings  [Important!! -> USE IT only in extended configurations]

e {lze Entrance and E xit faces of bending magnet in calculations;

Type . _
Code Description WValue Drimenzion

g/2 -Vertcal half-aperture of bending magml 10 cm

BEMDING .
MAGNET 16.7 an mtergal related ta the extent of the I—D
LISE** SETTINGS
N I
N 16.8 i}
1612  1/R1 - where R1 is the radiuz of C I 1] 12m
. ) | the entrance face
— Optical block properties and data 20 szt; ;Iat-t?nr:igolﬁ ?Df[paoriz-lgagizr:!o]tanon I 20 degrees
— Section-Elerment construcion property
S-block [Section] & E-block [Element ? 9658... 1 {88
(Sectior] Elemen] 2 > 4 n— » N
S Brerndee Calzulate the Walues using s e hss b h By Bx Jfamo
I | * thig line has been = “p=0
for the Block [£-0) 14 tekEElplissneniion MAGHET in the parent dislog
-]b tuning [Radius. Bfield, angle] B
.I Cut(Slits) & Acceptances | - 5 ; = I 0
X A=l

Bend Sectar e

Cptical matric |

Radus=[" 13 m weak [ 01 x

i FEwIT FALE NE 1/R2 - where B2 is the radius of curvatun
Angle = | 60 deg General setting of blo E><B|E rsglcNEGDF 1613 /M2 nhen
Calculate other i
_ § : MAGMET BetaZ - Angle of pole-face rotation
Length= | 1.2568 m al optic blocks | a0 [pay attention for angle sign!) deices

»=0
I 0 14m
I 5

v Allow remote matrices caleulation

7 Calcualte 2nd arder g Calculate Optical matrix | J Copy These Calculations

X Cancel |

matrix elements in the Block Matrix

& Matrix calculations
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Optical blocks stimmai

E Quadrupoles and dip

Elock | GivenMame | Statfm] | Lengthim] | BOKkG) | BrlTmleonsr.. | Dritt#en.. | Rapplem)R... | L sfiml L dip(m] | 2 nd order | CalcMat»Z-Q | énghcebpps Slits | COSY link | SE |
turing 0.000 0.0000 +3.8667 = 1.1600 0.0 * 3.0000 * 0.0000 ro *14 HvY - - - E
5[] Dritt Drift 1 0.000 0.2500 gtandard -1~ - g
5 [|Dritt Drrift 2 0.250 0.2500 standard = |= - &
@ (1] Dt Guad 0.500 0.5000 -8.4849 1.1585 Guan 16,0000 0.5000 yes 1 4 Hq - - = 1
8 1} Corift Dimift 4 1.000 05000 standard -1 - &
Ly | Dipole Dipale 1.600 1.2566 +3.6673 11583 “E0.0 *1.2000 *1. 2566 yes L) -4 HY - - E
5 [ ot Crift & 2.857 3.2300 standard - |JHY |HY - =
5 [|Dritt Drift & E.087 0.7200 standard H =
 Selected block - Angular acceptance [mrad) | 1 Inside Aperture [mm) — Slits [mm) after fhis BLOCK ——| [ 1-st order Matrix Elements
Block ] i i
I Dispersive (Dipole) Length[m] k¥ Selected Block Edt | Use mn  mar Use it mad Uz | P et
Harizantal £ | 112 Ird %= | B0 | g T W= | I| r
_ [ 00001 & Mutipole Edit | P View
Let call automatizally [ Wertical I I Y= | ] | g T lv= | | r
Block name = Iluning ttinlglrciﬂ[ﬁw[] .: Cuts {Acceptances) | —onape Shape——
Chargs State 20 = I 11 I il ad Optical Matric | Rectangle & ¢ Ellipse ’VF!ectangle @ " Elipse ’VF!ectangl * " Ellipse ,/ Quit I ? Help | ‘

Apertures should be set
Then the Angular acceptance has to be verified

OT, 11/20/14, East Lansig 5



MICHIGAN STATE
UNIVERSITY

First order matrix elements cal CulateaRoyAL Sl St .

First order matrix elements
136Xe (6.4 MeV/u) + Pb (1e-1 mg/cm2); Settings on 128Xe40+40+; Config: DSMSSSDSMMMSMMMM
dp/p=28.26% : Brho(Tm): 1.1600, 1.1589

all charge states separ

sum of reaction.
— - 55 = — T ‘ 5
°[RR = R 75| w[FB —m
3 /’/\ 45}
1 - S0 f
71 N \.\ 35| |
. " |s a0
o . =
3l = E 25 &
« \ £ £
& 5l ~ £ = 30
- S E 15} a
N < =
Tl [+
05| 20
\\
gl \'\
~
05
A1 1 10
13 15}
0 1 2 3 4 & 7 0 1 2 3 4 5 & 7 =3 3 4 & 7
Length [m] Length [m] Length [m]
447 : g —— 7% giob 10 7 g g 7 gon ) ; g g T
AR — o g AA — bp gon AD — o0 goo
4 B
12}
3 B
3 10
2] L S
T =
g_ 2| %- 8l
B < :
E < E 6
o
12 1 -
< 0 B
4 B
4l of
\ L - - . B 2|
. ——— — — — - —
2| 1
R — o 1 2 3 4 5 & 7 '3 3 4 5 A& 7
2011
20-11-2014 18:29:38 Length [m] Length [m]

LISE— Clusencise pp_saviesiexamp LERGERIM]
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LISE**

500
300

X 100

-100

X [mm]

-300

-500

-700

160

120

80

40

Y [mm]
(=]

-120

-160

-200
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LISE* Monte Carlo envelopes VSEIMIesIS

Isotope Group : MC Yield Plot - Envelope (only passed)
136Xe (6.4 MeV/u) + Pb (1e-1 mg/em2); Transmitted Fragment 128Xe40+40+ (TwoBody), Optics Order
dp/p=28.26% ; Brho(Tm): 1.1600, 1.1589
AngAccept: ON; Bounds: Off, "Drift 6" - last block for MC calc; no gates; Config: DSMSSSDSMMMSM

Charge States of 128Xe

3 4
after "Drift 6": L [m]

Isotope Group : MC Yield Plot - Envelope (only passed)
138Xe (6.4 MeV/u) + Pb (1e-1 mg/em?2); Transmitted Fragment 128Xe40+40+ (TwoBody); Optics Order
dp/p=28.26% ; Brho(Tm): 1.1600, 1.1589
AngAccept: ON; Bounds: Off, "Drift 6" - last block for MC calc; no gates; Config: DSMSSSDSMMMSM

3 4
after "Drift 6": L [m]
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&

1st order

Isotope Group : Monte Carlo Yield Plot
136Xe (6.4 MeViu) + Pb (1e-1 mg/em?); Transmitted Fragment 128Xe40+40+ (TwoBody); Optics Ord
dp/p=28.26% : Brho(Tm): 1.1600, 1.1589
AngAccept: ON; Bounds: Off, "wind PPAC" - last block for MC calc; no gates; Config: DSMSSSDSMMP

300

200
T
8
E
=
[7] 100
c
Lo
i A
g9 ¥ 3
& 0 i :J’:L l-i -

g 5 =
T i R
c i -4 = E
3 L :
= T = E F-3 Ed
£ 400 e L
T T T A
-200 :
-600 -400 -200 0 200 400 600

after "wind PPAC™: X [mm]

after "wind PPAC": X'(Theta) [mrad]

Using high orders optics wathrionte Carlormetioc f

200

100

-100

-200

MICHIGAN STATE
UNIVERSITY

-~ i

2nd order

Isotope Group : Monte Carlo Yield Plot
136Xe (6.4 MeV/u) + Pb (1e-1 mglem?2); Transmitted Fragment 128Xe40+40+ (TwoBody); Optics Order
dp/p=28.26% ; Brho(Tm): 1.1600, 1.1589
AngAccept ON; Bounds: Off, "wind PPAC" - last block for MC calc; no gates; Config: DSMSSSDSMMM:!

%
3 =, '
& £ E L
v 2 3 e i = 2 :
= X " ® X E
rIE - - S = E ‘fE
P ¢ % 2 3§
. meme & E & 2 R
e 2§ 4 £ 1 g
e CoadE SR I S T
H B = ¥ a ES
B ..-‘.’: ,: é:“: é—
3 ‘?, f F
i =
- F
-600 -400 -200 0 200 400 600

after "wind PPAC": X [mm]

Charge states of 128Xe at PPAC location: X-Angle vs. X-position
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“Distribution‘ (analytical) method: envelope plots

Envelope for 128Xe TwoBody 40*

136Xe (6.4 MeV/u) + Pb (1e-1 mg/cm?); Settings on 128Xe4%+; Config: SMSSSDSMMMSMMMM
dp/p=28.26% ; Brho(Tm): 1.1152

all charge stales separ.
Sum of reactions

x'angular ' ' ' ' X space ' ' ' ' Momentum
i 500 |
1400 18000 |
» L
1000 | 200 P
§ 600 | 140007 oo oy
= — ”' - ‘6‘ -4
P e E toop - S 13 = |
; L
o = e = mln E x mean I % 10000 + p
E’ 200 III—I\\ o — — — - —m > Tm St -
< L e -100 | '\\ | x
K / |
-600 | } \ ift 6000 |
b
1000} | -300¢ \ g -
B L — e ]
1 2000 |
-1400 | 500
0 1 2 3 4 5 R 7 0 1 2 3 4 5 R 7 0 1 2 3 4 5 e 7
Length [m] Length [m] Length [m]
y'angular ' ' ' ' y space ' ' ' ' Energy ' '
1400 | 140} 85
x '.!
1000} 100} | i 757
H B "
— ' SN % fram) 6.5
g i . . =] X E
E 600 | 60} i 'S i ">“ ';:r—]—mﬁ}n ——————— L — ¥
E * £ 2 ssfe.tT T RE
o 200p rex £ 20 - = =
. et . = 8 - i
© e = === B B N B > 45 ¥
£ 200} wed 20} 4 1. 5
>.- f l\ - T — - |_|:J 35} *
600 | # 60| 1 '//' T . 1
| \‘\ / - A
-1000} -100| 15} 1
4 3
-1400 | 140} 05} (]
1'112"1411212 1 2 3 4 5 R 7 0 1 2 3 4 5 R 7 0 1 2 3 4 5 R 7
8-11-20 35
LISE++[C '.userc'.IiSefppf%'ﬁ\elar@,ﬂm&'hl"-ﬂ.ﬁ\ Ip Length [m] Length [m]
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“Distribution* (analytical) method:

transmission calculation

MICHIGAN STATE
UNIVYER

-3

128Xe Stable (Z=54, N=74) Xenon
All reactions total isotope rate 1.55e-1 Pps
and Cverall isotope transmission 0.339 %

R1(tuning) 45 44 43 a2 41 40 39 38 37 36 35 34

Q2 (Dipole) 45 44 43 42 41 40 39 38 37 36 35 34
Reaction TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody TwoBody
Ion Produnction Rate (pps) 5.29e-4 2.2e-3 6.78e-3 1.55e-2 2.65e-2 3.35e-2 3.15e-2 2.2e-2 1.14e-2 4.4e-3 6.61le—-4 5.21e-8
Total ion transmission (%) 0.001 0.005 0.015 0.034 0.058 0.073 0.069 0.048 0.025 0.01 0.001 1.14e-7
Total: this reaction (pp=) 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e-1 1.55e=-1 1.55=-1
X-Section in target (mb>) 2.51e+1 2.51e+1 2.51le+1 2.51le+l 2.5le+l 2.51e+l 2.5le+l 2.51e+l 2.51e+l 2.51le+l 2.51e+l 2.51e+1
Target (%) 0.28 1.186 3.59 8.23 14.03 17.75 16.69 11.866 6.05 2.33 0.669 0.142
X space transmission (%) 100 100 100 100 100 100 100 100 100 100 100 100
¥ space transmission (%) 100 100 100 100 100 100 100 100 100 100 100 100
Unreacted in material (S 3] 100 100 100 100 100 100 100 100 100 100 100 100
@ (Charge) ratio (%) 0.339 1.41 4.35 2.%98 16.97 21.47 20.1% 14.1 T.32 2.82 0.809 0.172
Unstopped in material (%) 82.87 82.87 B82.87 B82.87 82.87 82.67 82.67 B82.87 B82.87 B82.867 B82.867 B2.87
tuning (%) 1.867 1.867 1.67 1.67 1.67 1.67 1.67 1.67 1.87 1.67 1.67 1.87
X angular transmission (%) 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05 9.05
¥ angular transmission (%) 18.47 18.47 18.47 18.47 18.47 18.47 18.47 18.47 18.47 18.47 18.47 18.47
Drift 1 (%) io0 io00 100 100 100 100 100 100 100 100 100 io00
MCP foil (%) io00 i00 100 100 100 100 100 100 100 100 100 io00
Unreacted in material (%) 100 100 100 100 100 100 100 100 100 100 100 100
Unstopped in material (%3] 100 100 100 100 100 100 100 100 100 100 100 i00
Drift 2 (%) io00 i00 100 100 100 100 100 100 100 100 100 io00
Quad (%) io00 io00 100 100 100 100 100 100 100 100 100 io00
Drift 4 (%) i00 100 100 100 100 100 100 100 100 100 100 100
Dipole (%) io00 io00 100 100 100 100 100 100 100 100 100 io00
Drift 5 (%) 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 12.94 0.005
¥ space transmission (%) 100 100 100 100 100 100 100 100 100 100 52.38 0.01%
¥ space transmission (53] 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71 24.71

(%) i00 100 100 100 100 100 100 100 100 100 100 100

wind PPAC

0.00016 [X"anguiar | ' ' ' S X'space OU | - - : - —
0.0004 |
55y 40+ 43+100.0% 128g 40+ 424:100.0%
0.00014 | e B 35-100.0% 0.00036 [ Tz e %400 0%
0.00012 | 0.00032 FERRTIS 1 o
=) 00028 |
S £
= 0.0001} 3 3+:100.0%
E 00024 |
& o
o - o
g 8 00002}
h=] o 128y 42+ 42+100. 1%
D [
,% Bes | 5000016 |
123)(5 I+ 'H: = 7+ 5?-&.10'] 0%
0.00012 |
4e s}
Be-5 |
2e5} L 1} B+100.0%
de-5| Ty 4+ 4+ dgp)
o o L R (1 %] 12 d 35+ 35+q00,0%
0, 2 0 —
300 200 -100 0 100 200 ann 700 500 -300 -100 100 300 500 700
Angle (mrad) X (mm)

136X e (6.4 MeV/u) + Pb (1e-1 mg/cm?2);

Drift 6
Settings on 128Xg40+40+;
dp/p=28.26% : Brho(Tm): 1.1600, 1.1589

Yield (pps/Tm)

Config: DSMSSSDSMMMSMMMM

all charge states separ

sum of reaction
Momentum OC =
1:3Xewuo+
283G o 350
1'6 i |Zﬁxe-ﬂ+4+
1.2 - IZBXGS&SSO
128y 42+ f2+
08|
123)(557-!574
1 A3+ P
04l Hhye
Ii’ﬁxe:ﬁ-&:ﬁ-\\
128y 44+ /\
|}3)(ebt \23)( 354 B+
. e : |
096 1 104 108 112 116 12 124 128 1232 12
Brho (Tm)
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Should e done ST

L O ¥

» The Configuration test
* Quad and Dipole calibration B=f(l)
» Apertures settings

« Angular acceptance settings
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