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“Solenoid” block update and “TwinSol” configuration LIRILE L

v.9.10.361
from 10/14/16

v.9.10.377
from 11/07/16
update

1. “The “Solenoid” block : no more drifts

2. “The “Solenoid” block dialog modification
3. TwinSol configuration in LISE** package

4. TwinSol utility update

5. Two peaks at Envelopes

6. Arethere two peaks with Twinsol the utility?
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“The “Solenoid” block : no more drifts

— Solenoid zettingz

B, max field 1 357

= |, cument

i =
[229372 :*I

+

I
2

Figld Direction

£ "+ positive

W pegative

Ize the “'zoft-edge”
¥ comections for solenoid
rnatrix calculations

YL=B/Pl)= 0258 Tm

W/ Brho = | 0.E24E

— Optical block properties and data——
Setting Charge ztate
for the Black [2-0) [ o

@] Cut(Slis) & Acceptances

Optical matrix

General setting of block

— Block Tuning

L Tune Solenoid using
the Setting fragment

ra T ake into account the GLOBAL
matriz of the previous block

Tuning iz the minimization of

absolute |14. miatriv: 34T
value

after the
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I Crozsover

‘Ll. Plot v=F(B) |

block

— Eeometny

Trueak I 01 %

v Modern "non-drift' mode

-zt part=| 02972 m
Mean Sthew

2-nd part=| 02972 m
1.5 Q.00 45,68

2T | 0.00 50.65
Y | 0.00 4568

M = l 083023 T 4 F | 0.00 50.68

B[0] = Mé = CoilLength / sqt] EffR adius™2 + CoilLength™2 / 4 | 5E 17 0o

Coil length =| 0.5344 m

Effective radius = 0 m — Setting fragment parameters

kethod

Block Length=| 05344 m —
"Diztrbution"

¢ OK

Setting fragment distribution
parameters before Solenoid,
based on the initial beam wector
and its tranzport through blocks
lozated in front of Solenoid

— M = MAconst #|
Maconst = | 00O3B13 TAA

In the previous version it was impossible to insert an additional block (slits,
material and so on) between solenoid drift and solenoid core itself., or to set
their apertures independently
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&&v “The “Solenoid” block dialog modification

NOCILIFRIB

— Solenoid setting: - . r~ Dptical block properties and data—| — Block Tuning
FE“ Ditection Tune Solenoid Length of the selencid block

(e i o 2 Setting Charge state "
B. max field " postive fox the Block (23 I ] ;iﬂni;h:,agmem

e o ”
1S 4
.I T n -ﬁhﬂ ﬁwt the L&(th of 1sthalf | Length of 2nd Iw( O | d
G s ceptances '
I wm‘?mmme | N\ N =D ,/ V. 9 ) 9

Uze the "zoft-edge" corections s’ >
g far salenoid matrix calculations iz!‘wd Blo*ﬁ'leme " Optical matrix ,’prawnus black N =
\

WIL*B/PI)=| 02572 Tm ’_( S Tuning is minimisation of I "
winSol Mipe = Coil
- B G | setting of block E!ﬁ

W/ Brho= | [E356 ~ = \3eneral sefting o lﬁl 4. i T - J th

N7

~Geometry Tweak| 01 % I Potvf@) | !,“_«
e 1 g

Jsthalf=| 11985 m optional [estimation of Ang Ac’p»— ,:
~ Setting fragment p ’/ !

- The “old” solenoid block dialog was
Znghaf=] 143 mo | Ne . | . .
Caton[ OB 0| 3SR e : based on classical solenoid

Effective radius:lT o~ ’CCEDLi : - 1:>< D:DU D.?.S istribution Ien:gth . . .

ok arat=| 26255 o har | [N A | properties from the TwinSol utility.

S 4F distribution parameters

=y | M B p iy SoIer?oid tuning was do.ne with a
B(0] = M& * Caillength / sqrt{ EffRiadius™2 + Caillength™2 / 4 ) 7 | matrlx after- the SOIenO|d, What
assumed drift existence in the

solenoid block.

@ |, cument " negative

Effective radius

4

— Solenoid settings — Optical block properties and data— | — Block Tuning
Field Direction

) — T Setting Charge state L Tune Solenoid using
= B, max field 35716 T & " positive far tEeBIoEk Z0) I i] the Setting fragmert

Sl [z C 1 rogsie 7 ke i sceeui e GLOBAL The new” solenoid block allows to

.I Cut(Slts) & Acceptances matrix of the: previous block

|se the "'zoft-edge" Y[L*B/Pl]=| 02588 Tm G Optical maix Tunnis t}.m% inimisation of se I ect a b I OCk Wh iCh ma p matrix

¥ comections for golencid

matrix calculations W /Brho= | 0ER46 — ] -
B G | setting of block . .
e der 10 (oo will be used for tuning.

block

— Geometry Tweak IR b4

Coil Iength=| 0.5544 [V Modemn "non-diift" mode

m
Effective radiuz = I 01 m 1-st part = I 02972 m — Setting fragment pararmeter
Mean Sthev I ethod
Block Length =| 05344 m 2-nd part =| 0272 m
) : 1.% | 000 45 B3 ""Digtribution”

2T 0.00 5068 . o
YT * Setting fragment distribution o" ”
M = e | a0 0.0o 45.62 parameters before Solenoid, N eW
Maconst = I 003613 T Ma= 083083 T 4 F | oo ] bazed on the initial beam wectar
and itz transport through blocks
B(0] = Mé " Coil ength / sart EfRiadius”2 + Coil_ength™2 / 4) akE | 17 00 located in frant of Solencid v.9.10.361
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“The “Solenoid” block dialog modification: block selection for tuning

NOCILIFRIB

~ Solenoid setting: ~ Optical block properties and data Black Tuning

Field Direction P —
7 i i Setting Charge state L une Solenoid using
© Bomasfield | AL :’ T & " posiive or (e Bk 20) | D the Setting fragment |
1, current 229972 ﬂ " negative I Take into account the GLOBAL
®T Cu(Sits) & Acceptances matiiy of the previous black
Use the "saft-edge” VIL*E/Pl)= [ 0ZE Tm a5 e Tuning iz the minimization of

[V corrections for solencid
matrix calculations

W/ Brho= [ 0LEE4E S ——

dl I

sbeolute (40 oo ]

alter the lﬁ

binck Crossover hd
0

[~ Geometr =,
S o Pt v0) . —— e — e | ==
Coillength=| 05344 m v Modem "non-drift’" mode w
Effective radius = | 0.2 m Tstpat=| 02972 m Setting fragment V4 A
Mean  SiDev Method N
Block Length=| 0.5344 2-nd part =
lock Lengt m nd par 02972 m 19 ,—U.UU ,—45.88 ’W ' 0K N\
M = MAconst = | &1 i S Setting fragment distibution 7 Hep / \
v | ooo 4568 parameters before Solenoid, = V4 N\
Maconst = I 003613 Tia ha = I 083083 T 4F | oo 5063 based on the initial beam wector
R . — e and ils iansport thiough blocks |~ 9 Cancel 7 \
B[0] =M * CoiLength / sgrt| EfR adius™2 + CoilLength™2 / 4 ] 5.E . - located in front of Soleroid

7 N
Solenoid block tuning: /| neit/ s djmm = = :

Tuning Parameteris <Matrix coefficients>: "14. matrix: X/T™ Tuning is after the "Crossover" block
4He2* (E=1.69 MeV/u or Ptrans=0.112 GeV/c) Emittance:4 T 50 W5 W) o ot E=) 0 e
SOLENOID: L1=0.297m L2=0.297m Coil=0.594m Eff.R=0.21m B0=1.357T EdgeCorrect="Yes" Direction="+" GlobalMatrix="Ye

Solenoid block tuning: X/de{rm/madis == = , ,

Tuning Parameter is <Matrix coefficients>: "14. matrix: X/T"; Tuning is after the "Solenoid 1" block
4He?2* (E=1.69 MeV/u or Ptrans=0.112 GeV/c) Emittance:458850 BER5 890 65 it REY0,0°0

—— matr "X/T"
as] e
— matr "Y/T"
—— matr "P/Y"
35}
2
2.54

0.5 ] |

XIT [mm/mrad]

X/T [mm/mrad]
o

% .
At 57T ‘- -— -
25
2t -3.5
0.4 0.8 12 16 2 24 28 32 36 7 24 04 08 1.2 1.8 z 24 28 32 3.6 4 44

B field max B field max
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TwinSol configuration in LISE*" package TS B
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TwinSol configuration in LISE** package

‘confighothery™ ™

MName 1Bt Size | Date

L <DiR> 1071472016

= FMA lem  106.856 09/14/2015 - | E— Ll [
5/one_dipole lcn 5.537 08/25/2002 .

= |one_drift len 6.029 08/25/2002 .

= PRISMA lcn 57.265 11/19/,2014

TwinSol working file in LISE** package

E“iﬂm . | | Aperture and slits should set correctly!!!
MName TEd Size Date .
ST hIRS 1071475016 Angular accepta.nce sh.ould ‘be deduced in
I [afission] <DIR>  04/06/2015 order to use this configuration properly in
%lﬂml <DIR>  06/02/2016 the “Distribution” mode

[GANIL] <DIR>  11/30/2015
[ JIGSI-SFRS] <DIR> 04/06/2015

sy o> o520 EE e I

[ J[RESOLUT] <DIR> 04/06/2015 — ]

[ [RIKEN] <DIR> 04/06/2015 Block | Given Mame | Starm) | Length(m] | BOKkG)~U | BiTmleor/real | Diiftd“éngle | Rappleml#Rim) | Leffm)Ldipim) | 2 nd oider | CaleMat»Z-0 | anghecspps, Slltsl COSY | §
CDISECAR] DIR>  03/16/2015 & e |
D nﬂ"U] <DIR> 04/06/2015 =El drift befare Soll 0432 04533 standard g
(JITRIUMF] <DIR>  06/02/2016 C@[soknoid Solncid 0901 05344 135727 03751 Eff0.210 Coil 0,534 . * E
|| Input MC rays inrays 27,475 04/11/2013 E dhf afterSoll 1435 11338 standard C
5 CoulombFissionExample lpp  116.538 12/29/2014 B I sits. cossover 2630 ooom 5LITS e
v de_e_test lpp 64.174 12/29/2014 (2 ] ait befSolz 2630 1.2078 standard e
= FITconstraints Ipp 28,118 05/06/2015 L@sclencid  Soencidz 3837 0534 128917 03751 Eff0.210 Coil 0,534 : “0 E
5 [FMA_325_58Ni lpp  173.157 DG/07/2016 EEIE aterSelz 4432 1139 et e
5 I sits.  sis2 5572 0.0000 5LITS E
79,327 10142016 E drift last 5.572 0.4220 standard &




TwinSol configuration in LISE*" package
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TwinSol working file in LISE** package

files\examples\~*
Name [lExt Size |Date

GE <DIR>  10/14/2016
[ [afission] <DIR>  04/06/2015
[0 [Dubna] <DIR> 06/02/2016
[JIGANIL] <DIR>  11/30/2015
[JIGSI-SFRS] <DIR> 04/06/2015
[JINSCL] <DIR> 05/24/2016
[J[RESOLUT] <DIR> 04/06/2015
[ J[RIKEN] <DIR> 04/06/2015
[JISECAR] <DIR> 09/16/2015
CJ[TAMU] <DIR> 04/06/2015
[J[TRIUMF] <DIR> 06/02/2016
[ Input MC rays infays 27.475 04/11/2013

=|CoulombFissionExample lpp  116.538 12/29/2014

=de_e_test lpp  64.174 12/29/2014

lpp  28.118 05/06/2015

lpp  173.157 06/07/2016

lpp 75,327 10/14/2016

node: U=3.4e+03 KV; Settings on 4He; Con

100)

60|

=100 |

100 |

60 |

Analytical solution

dp/p=100.00%

3

y space [
e e
BY PV
\ B
0 2 3

Length [m]

X [mm]

Radial [mm]

Monte Carlo solution

4He : MC Transmission Plot - Envelope (only passed)
4He (1.69 MeV/u) + ; Transmitted Fragment 4He (beam); Optics Order: 1
dp/p=100.00%
AngAccept ON; Bounds: Off; "last" - last block for MC calc; no gates; Config: SSSLSSSLSSMSN

140

100

-60

-100

-140

-180

»

1 2 3 4 5
Length [m]

3
Length [m]
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TwinSol utility update T

Twin Sol: B-field (@ ray trajectory)
4He?+ (E=1.69 MeV/u or Ptrans=0.112 GeV/c) Emittance:1.5,125,1.5,150 InitRay:1.5,125,1.5,150
15t SOL: L1=1.2m L2=1.4m Coil=0.6m B0=1.359T Efield=No; 2nd SOL: L1=1.5m L2=1.4m Coil=0.6m B0=1.271T Efield=No

—— BR

18 [—&r 16
X =1is) mrad = —
14 Y'=150 mrad
1.2
06| 08}
% 02| k é 0.4
KRV \ m J\L
06| 0
N 04} N
ML 0 1 2 3 4 5 6
0 1 2 3 4 5 6 Z(m)
v.9.10.354 v.9.10.361
Should be corrected! Modified!

It happened if x (or y, or r) is larger that R_eff.

In reality this ray could not pass “TwinSol” : out of its apertures



Two peaks at Envelopes

160
120

80

LISE** Monte Carlo engine using gates
allows to find out, to understand some N
unexpected behavior

X [mm]
o

0 1 2 3 4 5
- o - - o H ILEI‘:E_J-‘—‘ ';-L‘;‘E":':isﬂs Setups\ Twinsol'2016'olea’ TwinSol v5 confioC.loo Le"gth [m] :?.ﬁ::::[;
140 / - 140 .
100 - 100 A
#-coordinat -coording
ooarding ¥-comdin After BLOCK, After BLOCK. |
After BLOCK, - After BLOCK, - _ [strpger = ﬂ [strpper | ﬂ ¥ {3 settings
) 60 | stizpe =l v || Istieg 553 ] ] 60 . - 5 - oWt [otmn .
E ("] mm (o] mm 'E' R (M) mrad RO mrad ’m
P8 R rad Coxem mrad = b s Fre -
= oy mm Cy mm = TR miad =) miad s
= . : = - o _——— I
& 20 ; :Pf:ﬂp] Q'ad ; :P;::] :rad | s 0 ]
T 3 3 T
i i
] @
[=% j=1
-20 . o -20 1
£ Gate 2 £
» : 7]
: v §By  Settings | L
<
= 60 ] £ -60 :
[ "AND"  [70,100]
100 | <X [mm]> after Solenoid 1 ) -100 :
-140 . -140 -

-140 -100 -60 -20 20 60 100 140
after "Stripper": X'(Theta) [mrad]

-100 -60 -20 20 60 100 140
olealv4iTwinSol v6 confiaClon after "Stripper”: X'(Theta) [mrad]

12-10-2018 13:41:41
lisE o
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Two peaks at Envelopes vs angular emittance

—Emittance [#1]

- Beam CARD 10 - shape
= [zigma, semi-axis, [Diztribution .
half-width...] rnethod)

P
[3] 4He: MC Transmission Plat - Envelope (only passed

- —

4He : MC Transmission Plot - Envelope (only passed) ~ Continue |
4He (169 MeV/u) + ; Transmitted Fragment 4He (beam), Optics Order 1
AL mm I ] IGaussian LI | dp/p=100.00%

AngAccept: ON; Bounds: Off; "Slits 2" - last block for MC calc; no gates; Config: SSSLSSSLSSMSM
6D % I 0.0am IGaussian ;I |

4 F mrad I 1 IEIIipse unifarm [proj.] LI |

12 [ | D

Contour
Sum 254e+06
M| | Max =760
<K= 2.80134
<= 0.0491293
dx 160209
dy 26419
1] [ % 7.267e-01
SUM
5.760e+03
CPU speed
0 pps

06 BB nE
8

120 K

Rate (pps)
6.250e+10
Beam: 5.8e+03

10 |

X [mm]
[==]

-120 K

-160 H

0 1 2 3 4 5
18-10-2016 13:88:38
L |8 E++ [Ciuser\projects\Setupsi Twinsal\2018iclegiv4\ TwinSol v5_configC.Ipp] Length [m]
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Two peaks at Envelopes vs angular emittance

—Emittance [#1]
» Beam CARD 1D - zhape
c [zigma, semi-axiz, (Distribution
half-width...] method)
1.5 ram I 1.5 IEIIipse unifarm [prof.) LI
2T rrad I 1] IEIIipse uniformn [prof. ) ;I
3% mm 1.5 Elipze uniform [prog.] -

4 P mrad| 100 Ellipze uriform [praj.) Y
1]

.L mm
6D X IGaussian ;I

(] 4He - MC Transmission Plat = Envelnpe (only pass=d) W %: | ————e ‘IE‘EIE
4He : MC Transmission Plot - Envelope (only passed) - Continue_|

4He (1.69 MeV/u) + ; Transmitted Fragment 4He (beam); Optics Order. 1
dp/p=100.00%
AngAccept: ON; Bounds: Off; "Slits 2" - last block for MC calc; no gates; Config: S5SLS55L55MSM

Contour
Sum Z26e+08
1 LA | Max 5120
140 ] ) <= 2.80134
<Y 0.00531323
dxX  1.60208
dy 211867
XY 1.430e-01
SUN
5.120e+03
CPU speed
0 pps

100 K

Rate (pps)
6.250e+10
Beam. 5.1e+03

60 H

20 H

X [mm]

5120
2782
1512
60 |

-100 |

0 1 2 3 4 5

18-10-2018 13:57:28
rojects\Setups Twinsol'2018\clegws TwinSol v5_configC. lpp] LF.'ngth [m]

LISE++ [Chu:




R L) Fr

Previous presentation: LISE™ Monte Carlo plot with gates S
NOCLIFRIB K

Beam
= Do you remember this plot?
i| Beam CARD 1D - shape 2D 20 - shape Correlated
H [sigma, semi-axiz, [Distribution mode [Monte Carlo with
half-width...] method) methad) 300
1% mm I 15 IEIIipseuniform [prai.] LI v IEIIipseuniform L”Y LI
2T mradl 180 IEIIipse unifarr [praj.] LI v IEIIipse unifrm L”P LI
3 mm I 15 Ellipze unifarm [praj.] LI ¥ |Ellipse uniform LI ® LI
4 F mradl 150 Ellipze uniform [proj.] j v Ellipze unifarm j T j
5L mm I ] IGaussian LI r 200 [l
B.D % [ 00007 [Gaussian =l
100 |
= - = f
E O = Sk o ‘é- —H
~Gate 1 [—t "
v {*9} Settings | > %
[ "MOT"  [-115.115] )
. -100 |
| < [mm] > after Solenoid 2
(7p]
Q
=
o0 Gate 2 200 }
O Jw {9} Settings |
> | "AND"  [-30,30]
| < ¥ [mrn] > after Crossover 300 H H
0 1 2 3 4 5 A
Length [m
~Gate 3 g [ ]
v {9} Settings |
[ "NOT™ 20, 20]

| £ ¥ [rm] > after Drift 1

See on the next slide how
these gates work on initial X" & Y’ distribution
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oo Previous presentation: LISE** Monte Carlo plot with gates
u
NSCLIFRIB —
Beam
— Emittance [#1]
Beam CARD 1D - shape a0 20 - sh = ' ' ' : s =
? | [sign'::,msemi-axis, [Distribution mode [Montz gaprTo Cmﬁ'ﬁte‘j
half-width...] method) methad)
1% mm I 15 IEIIipse unifarr [praj.] LI v IEIIipse unifrm L”Y LI 250 |
2T mradl 180 IEIIipse unifarr [praj.] LI v IEIIipse unifrm L”P LI
3 mm I 15 Ellipze unifarm [praj.] LI ¥ |Ellipse uniform LI ® LI
4 F mradl 150 Ellipze uniform [proj.] j v Ellipze unifarm j T j
5L mm I 0 IGaussian LI r
B.D % [ 00007 [Gaussian =" 150 k

MC dialog

- -coordinate

50 K

- »-coordinate

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

After BLOCK After BLOCK [ Gate
IStripper j ?(S IStripper j ?j v {'&} e |
[ mm | "NOT™  [115,115] ol
H'T) | < [mm] > after Solenoid 2
- Gate 2
" Radial [f<Y)  mm " Radial [f<Y)  mm v {3 Settings | 150
 Angle [ Y7 miad  Angle [ Y7 miad | AND" [0, 30]
: 5:;@" meﬁ."’u : EE‘E@" meﬁ."’u | < ¥ [mm] > after Crozsover
g g
' Mamentumn MeW/c ' Mamentumn MeW/c
" Brho Tem " Brho Tem
 Etho MJ/C " Etho MJ/C Gate 3 250 |
v {g} Settings |
[orewlos  MAT L Erewlos W o oo -180 140 -100 -60 20 20 60 100 40 180
S fm ange mrn : 12-10-2018 14: e —
r‘ EnVEIUpE I r' EnVEIUpE m < x [mm] 5 afte[ D”ft 1 IR F 4+ I rrnierts\Setiins Twinsn 2 1Alnlen'wd\ TwinSnl vd manfint Innl aﬂer Strlpper . x {“‘|Eta] [mrad]
¢~ Enegy M el Amm ¢~ Enegy M el Amm |
Depozition /particle Depozition /particle




Are there two peaks with Twinsol the utility?

Twin Sol: spatial
4He?* (E=1.69 MeV/u or Ptrans=0.112 GeV/c) Emittance:1.575,1.575 InitRay:1.5751.5,0
1st SOL: L1=1.2m L2=1.4m Coil=0.6m B0=1.359T Efield=No;
2nd SOL: L1=1.5m L2=1.4m Coil=0.6m B0=1.271T Efi

http://lise.nscl.msu.edu/9 10/twinsol 2016 R 0.21.twnsl . s

See the A
next page ¢ \/

3 4 5 €
~ Twinzal setting ~1-3t zolenaid black Chsober | defocusing solenoid Z(m)
v Use the second solenoid {‘3"} 1-st solenoid block settin | a ; :
gz {‘3"} Abzorber settings {ﬁ}a Settings .
Twinsal ™ Antiparallel Twi Sol
operation mode = porge) &q" Optical Matrix for setting fragment | | &d'  Optical Matrix He2r (E=1.69 MeV/u or Ptrans=0.112 GeV/c)/ Emittance:1.5,75,1.5,75 Init.Ray:1.5,75,1.5,0
[ Use the defocusing solenoid it i I 1954 1st SOL: L1=1.2m L2=1.4m Coil=0.6m B0=1.359T Efield=N¢/; 2nd SOL:L1=1.5mL2=1.4m Coil=0.6m B0=1.271T Efield=No
Block Length= | 263 m = [t e e ) : Wznejin= | LS g
[ Use the absorber o
B= 13892 T HIHESIEE e I ] B= 2 T ] [— RayTrse= 90 - [—X RayTrace 7% = — P
j Usethe “soft-edge’ comections it 70| select; spatial T R XY-pla
for zolemoid matriz caleulations \ 0 e 50
~ 2:nd selenoid black -~ Files - Uity 50 o
& Twinzol optical matrix | cment file 0 30
|_| |_| Tl achome | {‘ﬂ,} 2nd solenoid lock settings | bwinsol_2016_R_0.21 Function of _I E . E 30 z "
01. beam sigma: * - = bt 10
I ¢ Optical Matrix for setting fragment | i - —- I x o £ 10
Twinzol Length = = 5572 m LA :, -10 ;: 10 >
Distance to plot raps = | §R72 m Block Length = = 22942 m Load file fram 30 /v 30 30
e =
Integration Step= | o0z | m B= 12706 T [ 1-st solenoid: B_field Max v | 50 1 50 0
. . 70 0
+ Initial Beam - Beam tracking 5 5 > 5 7 : - 0 5 5 5 T = - Rl e T 7 55 = e
i = i  — m Z(m X (mm
=1 Projectils IDlstance ta plot rays ;I | BE72m Plat options. 5 haw: . a EE70m — ) B — (m) _ . ctL )) _
- '_'Transport" [matix solutian) s ™ Transport: Beam Sigmas IDistance b plot raps d 0.06 e ravrace a0} —- e ry, L_BZ_
Beam |nltl?| 1ay Beam Ry ‘ THA}IEE [ Tramsport: Ray Yalues 0.0 : l—bele BoyTeee | 200
enmittance values Figmas Walues
1% 15 15 1% 222 [ 33 | 4 & ey ez ™ T o« _
— i =
27 7 7 27 &7 | 7266 | 524l W e dai #  Calouate g ow E » <
— Selected plot m 2 2 =
v 15 15 3v | 2z | 184 | 218 pet it S e 2 2 =
- g o
4F | 7 AF | G787 | 023 | 03 . " 50 o
3R 212 212 wAR 22 365 | 948 =~ y | » Iy
244 4 106.07 Zp4 4| 9888 | 7267 | 5262 Z  Caleulate | \yf N » 2
0.01 -
0 1 7 3 T 5 B 7 7 3 T 5 E 0 1 2 3 T 5 =

=)

[ aHe2+ (1.83Mev/) o et | Eneray Mev/u)= | 183 E E KN

Ptnsprt | 01124 Gevie Time of flight [nz) = | 310.27



http://lise.nscl.msu.edu/9_10/twinsol_2016_R_0.21.twnsl
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MI(

3

Length [m]

? = A
+ e e
| — H
m
| — g
- T =8 8 % ° § 8 =8 8 8 8 § 8 ° 8§ 9
n zaalfap n _ 4P [N | _” cm_mwzm.w_ Lioan _ % a8
e ssabep £y | LP i [= essren| g | ww g
pEny 0 _ dp _ﬂ 1 _” unojun ssdy 3| A _” [lod) unayun asdy 3 L _ pEl 4
O w0 | AP [ x|[=  wopnesdya] 4 [ (edlwepunssdy3] gy | ww pg
pEl G/ _ P _ﬂ n__ _” T laN8 g} mmn____m__ Al _” [ loud] wiogiun mun____m__ L _ pey ] 7
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