MICHIGAN STATE

Blocks: E-guiad; E=penders St IS ASES
This update can be used to create DRAGON, FMA, S®and others V. 9.6.117
extended configurations, where E-quads and E-dipoles are used from 08/06/13

1. Electrostatic quadrupole
* matrix calculation

2. Electrostatic bender (dipole) update
* matrix calculation
* Ep selection for analytical and MC calculations
* E & B bends example
* D-line : extended configuration

3. New optical block : “Shift”
* example with 5 mm 1st triplet misalignment

4. Others (July-August 2013)

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

O.T., 07-Aug-2013, East Lansing http://lise.nscl.msu.edu 1
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1 Electrostaticquacitipolie iR
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Elock | GivenName | Sta(m] | Lengthiml | BOKG) | EdTmjconsreal | Drifttd #angle | Fappiem)#Rim) | L efiim)#L_dipiml | 2 nd order | CalcMatr#Z-0 | Angéee spps Sits | COSY_link | »
(9] it E01_D958 0,528 0.1000 +4006KY  Edl120 e-quadrpole 30000 0.1000 no 1 - H¥ -

BOL |

ﬂ E m — Kind of Drift [or Multipole] block — Optical block properties and data——

BEAM-LIME block. Man-dispersive aptical block. Length = IT m
IJger can change the optical matris values.
Brho= | 03523 Tm

.I Cut{Slits) & Acceptances |

STANDARD DRIFT block az in the Caloulate
r Tranzport code. Uze this mode for a long % Optical
detector. The Optical matrix iz determined

matrix

by the code.
QUADRUPOLE (magnetic). The matis can &’ Optical matrox |
Electrostatic Quadrupole - T - e I:-e_ calculated az in the Tran_sport cc-de with % Settings |
uzing block parameters [radiuz, effective General setting of block |
_ _ lergth, magnetic: field) = .
- Settings Infarmation

Leff [effective length) <[ 18] Block length [ 0.1 m
_ I— Current [Real] Ehro-value I—
Ulvokage] =] BEO43T kv for the setting fragment 012004 b
Radiuz [half-aperture) = I 3 cm Setting fragment 100R i+
| Quad fized Erho-value I 012004 MJAC
1 coresponding to :
1l the setting fragment  Fixt cument value |

[T calculate 2nd order matri elements

SEXTUPOLE [magretic). The matrix can be
¢~ caleulated as in the Transport code with {333; Settings |
uzing block pal_arr!ete]ls [radius, effective ~Show in the "Setup windom

: : = & Block length
EeQUADRUPOLE [electrostatic]. The matrix i )
¢ izan be calculated with using block @ Settings = Brho value

/— iparameters [rh.gL]
Do not forget to recalculate the
Optical matrix if you changed
o OK | xCancell ? Heb | the DRIFT MODE!

changed cell contents in the M anual mode!

‘ Do not forget ta recalculate the Optical matrix if you

— if Etho-value has been changed then

~ . {E’ Recalculate Voltage for the fragment cument Erho |
na actions

recalculate automatically U [voltage), - . r - —
IO keep the matis [Recomended] £  Calculate Optical matrix o 0K Optical matrix - BO1 D957 - ; a
- ] . Dimensicn Mati Second Order LOCAL
recalculate autamatically the matrix, o ) B =Li"G 4 e I ————
keep U [woltage) & Edit optical matrix G - Gilobal, L - Block [Loal) mm 7 e Block flocal) " Global Non ® " Exist Wwansission
 Black mari | - Global matii |[FEeanmars
1% [1853 [oorra [ o [ o [ o [ 0 185431 [oorsis [ o [ 0 [ 0 [ 0 keml 3.0088
27 [1emez[1mmz [ o [ o [ o [ o 12mesz[6asz28 [ 0 [ o [ 0 [ o [wad 2581916
. R . 37 o [ o [osszsfooes | o [0 o [ o Josszefomm [ o [ 0 [kml [ 12043
nght nOW |t |S Only 1-St Order Calculatlons af[ o [ o [esseoer[oses| o [ o 0 [ o [esaeoer[2ssam [ 0 [ 0 [mwad) 118.2317
sufo [0 [0 o [ [e o [0 [0 [0 [ 1 [ 0 m 0
eo[ o [ o [ o [ o [ o [ o [o [0 [0 o [ M (]
. . . . . . Aeml  Awesd]  Aem] Awad] o] Az | 2nd Aeml Awead]  Aem]  Awead]  Aem] A 2nd
E-quad -- options : matrix keeping & automatic U recalculation, s e
Det= 100024 B mportfink COSY map ﬂ@ x| view Det= 1.00024 E Exl'| | view -]

and U-keeping & automatic matrix recalculation

| e [l ] v o | xCancaul 7 e | WY Spectrometer mat |
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1.1 Electrostatic quadrtpoles IEISE Vs ECOSH —

-3

LISE** COSY

Beam EQ <length> <voltage at pole tip> <aperture> ;
A Element g+ Beam energy———————————————
[2[c [¢ Eneigy © [ 003 MeWu
[& TKE [ 03 Mev
z Bho | 00433  Tm
I Stable P [ 009 Gev/o
1] o &0l Ky
< Table of
o
A:=12;
Electrostatic Quadrupole Q =6 it
- Sefting Infomation .
L i oo —T— Beckngth [T m VACC 0 :=0.060; {Acceleration energy 60 KV}
l— Oy R ek [oTa0E UM;
Radius [hal-aperture] = Setting fragment lT EQ 1 00 8 O 0 1
- l— o '
theseltm;llagmgenl Fix current value PM_LISE EQ_COSYTXT,

Do not forget to recalculate the Optical matix if pou
I calculate 2nd order matri slements changed cel conlents inthe Manual model

- if Etho-valug has been changed then
& Recalculate Voltage for the fragment cumert Etho |

" mo actions
O e man Tacoraniad " § Couscopanam | o ok |
‘s E;icﬂaﬁeﬂﬁ:t;ﬁr?ancawthematrlx P Ed optical matic | x Cancel |
|} Lister - [c\user\cosy\LISE_COSY_App\EQ_COSY2.TXT]
File Edit Options Help
B - L.*G — Dimenzion———— | [~ Matrices 6 1 — — — - —
i i i-1 -_87278E+0@ -.13367E-61 .OOOPGE+PA@ .GOOAGE+0A .OOOABE+08 .DOOAOE+A0
G - Global, L - Block [Local) mm @ Block (local] _17823E+082 - _87278E+80 _OOAOPE+00 .GOOOGE+0A  .OOOPGE+PE . @OGAGE+0@
.0PAABE+@A  _PAABGE+BA  .19279E+82  .S2727E+0A  .GO0AGE+AA . @OOAGE+QA@
"~ Block matiis .G00ABE+88 _MPAGOE+8A  _7O304E+03  .19279E+02 .0OOAGE+AA  .GOOAGE+00
.0PAAEE+@8 _PPAGOE+AA _MOAOPE+0A .QOAOOAE+0A  .100QGE+91  .GOOAGE+0A@
tow|0873es [0013s2 | o [ o [ 0 | o0 < .GPAAAE+08  _NPAABE+AA _POAOGE+AO .OAOOOE+0A  .QAAOOOE+6A  .180ABE+A1
—————————————————— AAP IH TRANSPORT UNITS, COSY FORMAT, PH
2 7zreerfosee| o | 0 | 0 | 0 -.8727833 17.82332 .8000000 .epeeene .8008800 10008000
av| o | o |1az:EnoswEa| 0 | 0 -.1336728E-01 - .8727833 .8000000 0000000 .8000008 81008000
.apaaaoa .600a08080 1927944 7030436 .80p0a00 ao18a0a
4fF] 0 | 0 [romezfrazen| o0 | 0 .apaaaea .appaenn 5272742 10.27044 .aapaann paa1aoa
sty o | o | o | o | 1 | o . 8000080 .booae8e .B0ee800 .080008060 1.000008 8806100
eol o | o | o | o | o | 1
fAom]  Amead]  Aem]  Aorad]  Aem] Ax] | 2nd
order
Det = 1.02203 PE Import/link COSY map | P@l Ia"'l HH I| wiew
—I
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ElecDip

— Electrostatic Dipole Settiings

2. Electrostatic bender (cipole)

— Separation plane

Harizontal

& Vertical

% E [electric field) I 13351

* 1 kism
U [voltage) IW [
" Electic igidy | 0.40053 —{ MJ/C
" Magnetic rigidity IW ~ T

[corresponds ta the setting fragment)

— Electrostatic: Dipole Cokstants

Distance betweean

plates [gap) = I 01 m

Bend Sectar

Radius [10] = I 3 m
Angle = I 45 deq
Length= | 23562 m

— Optical block properties and data

Setting Charge state

for the Block (23] [0

Calculate the Yalues using
the Setting fragment from

.I Cut(Slits) & Acceptances | D1
" Optical matrix | Tweak | 01 %
: Calculate other

General setting of block | optic blocks

—Advanced Elec. Dipole settings for extened configurations

Bend type: | Rt [m]

& Cylindrical INF
i~ Spherical I 3

" Toroidal

Important: Selection [#/D] in thiz block by Electic
rigidity, where D = d(Erha)/[Erha)

O.T., 07-Aug-2013, East Lansing

o 0K | xt:ancell ? Helpl

Show ED Scheme |
& Matrix calculations |
Automatically recalzulate the
IT [ matrix, when LISE++ hag
changed the block ngidi
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LISE™

[Elrojectile  12¢8+ ElecDip 1
lop s i r;Aer i~ Electiostatic Dipole Settings i~ Optical block properties and data T -
rag ment € =I5E0= [Sepactiorplane | Setting Chargs statss the: Setting fragmert from
Target Hoizortal 6 Vertical forthe Block Z) | 1 Target
IE‘ . @7 Cut(Sits) & Acceptances b1
L R @ E (elscticfisk) [ 13384~ ksm o e
’E‘ﬂ el 135.2 I'::.:fjm - £ Vet e Calculate other
Ve e | |  Eleotiorigidy [ 13814 =) MiC MI aptic blocks

" Magretic rigidty | 016823 —

[comespands to the setting fragment)

Electrostatic Dipole Constant

Distance betwaan

plates [gap] = 0.1 m

\E‘ Utility: Electrostatic deflector

Bend Sectar

Radius (1] = I 1 m

Electrostatic dipole
mode = Cylindrical

fngle= [ 45 deg
Length= | 07854 m

~Advanced Eles Dipole settings for extened configurations

Show ED Scheme

[Bendiype: | Rtfml

& Cyindiical | INF ‘ﬁj" Matrix calculations I
" Spheical | T Buighaticall recaleulate the
S 0 D o vy

Impartant: Selection [
rigidity, where

in this block by Electiic
- dlErho)/(Ethal

v 0K | t:ancal ? Heb |
/

direct = X
radius = 1 m
angle = 45 deg
length = 0.7854 n
n =10
beta = 0.02674
= =1 = 1.414
neta =0
Hlk = 0.99952
Hm = 0.00017876
k2z = 2 m"(-2)
k2y = 0 ni-2)
transport format [cm-mrad]
* TRANSFORM 1 =
[D] —— Homentun transfer matriz (Important!) ) it is used for calculation of the Global matrix
1 [X]: +4.4419e-01 +6.3363e-02 1] 1] 0 +5.5581e-01
2 [T]: -1 2668=+01 +4.441%9=-01 1} 1} 0 +1.2668=401
3 [¥]: 0 1] 1 +7.8540=-02 0 1]
4 [F]: 0 1] 1] 1 il 1]
g [L]: -1 2668=+00 -5.5581le-02 1} 1} 1 —-3.0342e-01
& [D]: 0 il 1] 1] 0 1
transport format [cm—mrad]
* TRANSFORM 1 = it is used for transmission calculations,
[D] —— Electrostatic rigidity selection (Important! )) which are hased Fm ERHO selection for
E-static benders
1 [X]: +4.4419=-01 +46.3363=-02 1} 1} 0 +2.7800=-01
2 [T]: -1.2668e+01 +4. 441%=-01 1] 1] 0 +6.3363e+00
3 [¥]: 1] 0 1 +7.8540=-02 0 0
1 [F]: il i i 1 0 i
5 [1]: —6.3363e-01 -2 7800e-02 1] 1] 1 =7.5910e-02
& [D]: il i i i i 1
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COSY

ES <radius> <angle> <aperture>

<nl><n2><n3><n4><n5>,

uM;

ES0.145.00.051-11-11;

PM_LISE 'DIPO_COSY2.TXT;

?} Lister - [cuser\cosy\lISE_COSY_App\DIPO_COSY2.TXT]

File Edit Options Help
4
. 44NuSSE+08 .63373E-82 .08BAGE+B0 .BBAG0E+B8 .BB0A0E+BA .GGSASE-81
-.12661E+03 4uNLEE+ 00 .0000BE+00 .00000E+080 .00006E+ B0 . 12661E+82
.B008008E+80 . B0000BE+00 -10088E+81 .78540E- 82 .00006E+ B0 . 0006B6E+ B8
r .B008008E+80 . B0000BE+00 .0000BE+00 -108086E+81 .00006E+ B0 . 0006B6E+ B8
-.12661E+81 - .55545E-02 .0000BE+00 .00000E+080 .10888E+81 -.38380E-81
.00000E+00 . 00000E+00 .00006E+00 .00000E+00 .00000E+ 00 .100688E+81
TAF IN TRANSPURT UNITS, COSY FOURMAT, PH

-.1851815E-13 -.4219252E-11 .B060686808 .6000008 .1809747E-13 606606088
L ahnsn92 -126.6189 .0e80000 .8e0o0008 -1.266189 100668808
6337337E-02 (4445492 .0oe0088 .60po000 -.5554507E-682 61000008
.Boea008 .0eppo8e 1.000608 .60po000 .60p00080 6p106000
.Boea008 .0eppo8e .7853982E-82 1.0000608 .60p00080 60610800
.Boea008 .0eppo8e .0oe0088 .60po000 1.8006000 opge168
5554507E-01  12.66189 .6oeeee8 .6epeee8 -.38308038E-61 80600618
-2.77427Y -632.3752 .0ge0008 .6000068 1.513393 e@age861
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2.2 Electrostatic bender (dipole) Vs Bp(Ep)VAnaly/Zen

©

NSCL

LISE™

rojectile 1206+ ElecDip 1 7]
100 KeWiu 1 pn& ~Electrostatic Dipole Seftings— |~ Optical block properties and data

1206+ Calculate the Values using
ragment C =beam= the Setting fragment fram

Bp(Ep) Analyzer

Separation plane Satting Chargs state
i [
’7 Target Horzontal (" Vertical folt=E o) Target
@7 Cut(Sits) & Acceptances D1
o e

 E felectic field) [ 13344 -
’_Eq BeaDpi (5 f22Ekum ||| C st M —

13.4 KV Tl
e | | © Electric igidiy Taom

ks _
" & Optical matrix Tweak 01 k4
IE General setting of block OC;I;‘JLT;:;W
© Magnetic igidty | 018823 — Dipae Boan

(carrespands ta the setting fragment] [~ Advanced Elec. Dipole settings for extened configurations o M agnetil:

Bend tpe: Rt fmi __ ShowED Scheme | Prajectile | I 12C6+
Electrostatic Dipole Constant typ t I B[hD_D 028801

Tm
Ditance beneen & Cyindical | NF "6"" Matre caloations | Energy | I 1
plates fgap)= | 0. O Spheical | 1 DAut atically recaloulale the B0 I n2sail 71
iz, when LISE++ has -
Bend Sectosr————————————————————  Toroidal mn fanged the block rigidity dP /P | I 1
Reds(@l= [T m  Electrostatic

fraloe IT . Important: Selection /] inth biock by Electiic dErhao # Etha +20 & -2
et [T rigidity, where Jf/= d[Erhol/(Erhal & Erho_D |—4_ e MU/C I
v ok | Ao | 7 v | dx | I 1
/ i E_D I de+d  KWm

7 Brha I 0.2880
[ Utility: Electrostatic deflector @§ - c— i ; 1 I!
y

Radiuz I 1 m Erho I 4.003
Electrostatic dipols )
mode = Cylindrical d R adius 01 m
direct - % [for Plot only)
dius = 1 ELECTROSTATIC
E o ange | 45 deg |
[length = 0. 7854 m
| het; : E 02674 . .  Shift{rnm] from central axiz at the end of DIPOLE ———
i 1414 Dt block after the dipole .d¥ 0 dse
T 2 0 Bo5i767¢ -
1o - 2 m(-2) Use the diift block [~ -dP/P | 52 | 5.9 | 66
k2y = 0 n"{-2)
Lengthl 1 m 0 I 0.729 l 0.0224 I -0.685
transport format [om-mrad] +dP /P I 5] I Ba I 5.09
* TRANSFORM 1 * o
Local® - at the beam pozition; " ) . l— .
[D] —— HMomentum trensfer matrix (Importantl) ) it is used for calculation of the Global matrix For dizpersion ca atics, ~ Local* Brho dispersion 5.85 /%
= caonesponds to' [Brho, Erha), o B ; 293 mmd%
1 [X]:  +4.44192-01 +6.3363e=02 O 0 0 +5 5561e-01 - pasition 0 mm ta'_0 [Brho, 0Erha,_0] . Local" Erho dispersion I
z [T -1.26682401 +4.44192-01 0 0 i +1, 26682401 - - =
3 [¥] i i 1 +7.8540e-02 O i
é E% ? 2660e+00 g 5581e-02 g é ? g 0342e-01
: -1. e -5. = - = i
£ (D] i i i g i i §  Calodate |

transport format [om-mrad]

* TRANSFORM 1 = it is used for transmission calculations,

[D] —— Electrostatic rigidity selection {Important! )) which are hgf:'dtfthm:‘o selection for
atic henders

1 [X] 44 44192-01 +6 3363e-02 0 i i +2 . 7800e-01
2 [T]: -1.26682+01 +4.4419e-01 0 0 i +6.3363e+00
3 [7]: 0 i 1 +7.8540e-02 0 i
4 [F] i i i 1 i i
5 [L]: -6.3363e-01 -2.7800e-02 O i 1 -7.5910e-02
& [D]: i i i i i 1
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2.3 New featuren LISE

S EEpISElecton

“HIGAN STATE
UNIVERSITY

QR
Lo Iir

I
A

Initial conditions

[Elrojectile  40a[10+
1 MeViu 1 pna

[Flragment 40pp10+10+  _
Au
0.001 mcren

iE 1788.1 Kvim =

175.8 KV
5.39 MAC r|

— Emittance
- Beam CARD 1D - shape
H [sigma, semi-axis, [Distibution
half-width...] method)

1. mm I 0.001 IHectangIe uniform

2T mradl 0.0m IHectangIe unifarm

3% mm I 0.001 IGaussian

4P mradl 0.001 IGaussian

5L mm I 0 IGaussian

BD % I 5 IGaussian

!ID—_PIat 2D-Plot  Databases Help

Bleck selection distributions
Angular distributions

Horizontal (X} space distributions
Vertical (Y) space distributions
Momenturmn distributions

Energy distribution

Total Kinetic Energy distributions

Vv

“Distribution” solution
after the E-dipole

after target

—
Stripper: Momentum OC
4 (1.0 Meiu) + Au (1e-3 um} Setings en “Ar0410%; Config EMA
ey

with +4 mm slits

T —
Material 1: Momentum OC
4 (1.0 Meiu) + Au (1e-3 um}; Setings en “Ar0+10%; Config EMA
ey

( Electrostatic rigidity distributions

Debug distributions

Debug information

Brho selection plot
Wedge selection plot

Isomeric Gamma spectrum
Transmission characteristics

Range distributions
Charge distributions
Average Ionic charge plot
Cross Section distributions
Q-gg distributions
Velocity after reaction

Plet Options

O.T., 07-Aug-2013, East Lansing

Velocity after reaction / TKE(for fission)

Beam and Setting fragment charge state distributions [J

16411
- -
18410 o
——
1649
wapear)
1e48
| 146
E o = g v -
] G e
& e H
3 | 3
g 3 ot
5 otess H
“Arbgam v -
tess 1843
te43 182
142
tert} Hafbeant =0t
B
190
o 0% [ Tat 038 3 3 NED 3 =] s oaz T o
— Brha (Tm) R Brha (Tm)
== =1 =~ Tl e N nbar — e
Stripper: Energy OC Material 1: Energy OC
947 (1.0MeVi) + Au (16-3 um Setings on “IAr1% 0%, Config EMA 947 (1.0MeVil + Au (16-3 um Setings on HAF1 0%, Config EMA
ol do ey
B e
2 e SR
g y ey - L
&5
o e - A Atboa o
7
146 Abese]
g 5w
3 3 hes) v
5 T e
5 2
T T
3 T e
H H .
I “hfogam] -
1e2
1o
| “hhoan
"
| 0 h
) T 2

Yield (ppsimrad)

Stripper-ErhoPlot
047 (1.0 MeWiu) + Au (1e-3 um] Settngs en “Ar1010%; Config EMA
dpip=0.48%

Yield (ppsimrad)

T
Energy (MeViu)

Material 1-ErhoPlot
4 (1.0 Meiu) + Au (1e-3 um}; Setings en “Ar0+10%; Config EMA
ey

Pabeam] 1 1 100.0%
Aubasa 1100 0%
“aoeam) 12 100 0%
“nemeamy b0

Ex3 iz
Erho (WJIC)
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2.3 New feature in LLISE o Episelection UniviRs iy

Initial conditions

MC solution

— Emittance -
facti 40 A0+ " "
rojecllle Ar Beam CARD 1D - shape Isotope Group : Monte Carlo Yield Plot cu
1 MeViu 1 pnA [Slngan fv?g?;;axlls, [Dlﬁgtlﬁgg?n A0Ar (1.0 MeV/u) + Au (1e-3 pm); Transﬁns%iggmsnt“%rw"U* (beam); Optics Order: 1
2 p= o
.rag ment mAr'lﬂ-l-'“}l- =beamr= - Bounds: Off, "Stripper" - last block for MC calc; no gates; Config: EMA
1% mm o | 0.001 IHectangIe witom | 13 Contour
Tanget 0 I]#1u 2T miad | 0001 |Rectangle uriform v | B
. T Cran /
Y mm | 0.0001 | Gaussian ;I !
: : ; . after target
Stripper 4 P mrad | 0001 | Gaussian ;I /
5L mm 0 Gaussian h /
1788.1 KvVim & I I = /
178.8 KV T 6D % | W0 IHectangIe witom | T ;
: £
5.38 MLC | | s
£
o
@
a
a
g
i
K
 What isotope transmission to caloulate? || | *reoordinal ' r-coordinal
B et © ot et Ch oh After BLOCK After BLOCK r
Q ne fragment of interest 08 manual Bre
? g [ElecDip 1 =l 51 | [ErcDip 1 =l % I
Giroup of Isolopes alieady calculated e —
" by the Distibution methad [Neale = 18] i mm s o ek g
RN rard CR'm miad
List of izotopes from file a1 o file -
Ll & =2 i mm O mm
R rard YR miad
Input ians rays from file )
enitedfiomtaget | @ -rofle- s % s % e ‘ 4 5 s t}; e [1';‘”0] %0 2
ho REIpPEr-: Erho
® Pt 57 ® e (05 - HMElecticDipole2013_ElscticDipolete_B AR R HTB
- Chose fragment of interest T Angle [ )] mrad T Angle [fp4 ] miad v
NN EE] — _ = —
& Element Z - / J « +
o %W o7 Tled > vewss || € B Hetu = Isotope Group : Monte Carlo Yield Plot Canilate|
' - LKE . me\\jj s LKE ' m: 40Ar (1.0 MeV/u) + Au (1e-3 pm); Transmitted Fragment 40Ar10+10+ (beam); Optics Order: 1
omentum ey/C OIT!EH L BY/C dp/p=1 20%
I S  Biho Tem a m “Gate 3 Bounds: Off, "ElecDip 1" - last block for MC calc; no gates; Config: EMA
" Erha MI/C==t"T" Eiha /T B Contour
Charge states I Sum 136
f " Energuloss  MeY " Eneigyloss  Mev
14+ ElecDip 1 - St s . Max 16
[ o == Chwg om | CFew nogde h after the E-dipole e
Reaction mechanism | " Envelope m " Envelops m ) ) <J)(> 3_23:4
[FrceFognertte o e Methm | g Meim with +10 mm slits & 0ot
Deposiion Jparticle Deposlion  /paricle XY 1.3-04
1| SUM
) er : © Timeoffight  ns " Time of fight ~ ns Ik — ébaﬂq:peed.m
ransmission options " Length m  Length m I = . 0.00e+00 pps.
|stripper j|<-- tait > |[Stipper K| NEGEE, E Rate (pps)
g 08} 4717e+07
|Faradayl2up1 jl < Stop > |Faladayl2up1 j £
r ﬁi‘jﬂ‘gﬁ?fm 1% “Distibution” calculation “
et el b i
By NC calculation to file | Welncity B — E‘ 06| I
o |Veloc\ty_Z [eming] LI » |\/e\uc|ly [eming] j‘ g
= | E Mumezg::& | Ir(\-nnpalametelslMZ,ﬂ ]] l»(\_nnparameters[MZ,u ]j i
B b - Z- -
| Jza \ g 0l
0.2}
0
4 8 12 16 20 24
0.T., 07-Aug-2013, East Lansing s_ousiopmentiren o0t oo AHERElegRIp 17 Erho [MJ/C] 8
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2.4 B & BeEnasexampie UNIVERSITY

IDE=RD; -
http://lise.nscl.msu.edu/9 6/Edipole/EB case.lpp MM.Portillo’s example,
Purpose and COSY calculations

= Create an energy achromat system

# = Using double focusing
I_ ISE++ « E-dipole _
» Bend of 90deg at R=0.2 m

spherical electrodes for equal x- and y-focus strength COSY
» Drift before and after bend = R

 B-dipole
» Bend of 90deg at R=0.2 m
» 26.56deg entranc & exit edge angles for equal x- and y-focus strength
» Drift before and after bend = 2R

Dimenszion
" Glabal | Lister - [c\user\cosyLISE_COSY_App\EB_focusl TXT]
File Edit Options Help
Global matrix o
-.10088E+81  .55116E-07  .@0GGBOE+80 .0BBOOE+08  .00GBOE+80  .BEGOOE+00
1 | 0 | o0 | o0 | o0 | 08 |em -.50080E+E2 -.10B00E+01  .MOOOOE+A80  .0ABOOE+08  .DOOGOE+A0  .2BA00E+02
.800BGE+B8  _AOBABE+BA -.1B006E+G1  _0BGABE+AA  .GBBOBOE+88  _OBGABE+AO
=0 [ 1 [ 0 [ 0 [ 0 [ 20 [|med .80000E+08  _B0BEBE+B0 -.58000E+02 -_108@OE+61  .0BOGOE+88  _0OAAOE+A0
-.20080E+81 -.3000PE-01  .GOOOOE+A0  .0ABOOE+08  .100B0E+61 —.ASG6ME+00
| o J o | 2 J o J o | o fe> P | emenneei g MAP IN TRANSPORT UNITS, COSY FORHAT, PH
o [0 [ = [ 4 [ 0 [ 10 |mad E bend fOCUS -.2045573E-08 -.7363069E-07 .0000D00 0000000 .1681321E-08 B000A00A
-.9999986 -49.99997 8880800 . 8080808 -2.p00008 108008008
| 2 [ oo | o | 0o | A | -0.45664 [lcm] .5511577E-07 -.9999986 .0a8B0aR 0006060 -.7990990F-1 B1000080
. . . -1. -58.08000 .8800080 801688008
[ o | o | o [ o | o [ 1 | . . . -1. : 00010000
- 8000800 8800080 8800880 8086880 1.0080808 40861088
Alcm] Amrad] Hcm] Amrad] fcm] M%] .7999999 20.66000 .80000688 .6000000 - 4566366 aoeoa1eg
-39.09907 -999.9901 8800800 80000080 22.83182 apoaae1a
Det= 1.00000 ~40.08002 ~108008. 881 8880880 . 8080808 22.83184 g8eaR0e
Dimension Matrices
mm @ cm Block [local) ¢ & |4 Lister - [c\user\cosy\LISE_COSY_App\EB_focus2.TXT]
File Edit Options Help
Global matrix T
.10086E+681  .61410E-B6  .GO0GBE+60  .BAOOGE+BA  .0AOBOE+08 - .24965E-04
[1001z21 [oooooz | o | o | O |-0.00086 [om] .87501E+062  .1800GE+01  .GBO0BOE+00  .GOAOPE+80  .PADGAE+08 - .350@0E+62
.BO00BE+A0  .OOO0GE+BD  .9909GE+B0 -.66931E-86  .0AOBOE+00  .0OBOOE+0R
|ss2to7 (100033 | o | o | o [-350121 [ovad) .000OOE+00  .0ODOOE+D0  .SO364E+02  .99999E+00  .DODDOE+00  .0ODBOE+DD
.35080E+81 -.34741E-86  .GO0GOE+80  .GUOGBE+EB0  .1800GE+E81 - .33788E+E1
| o | o |o@sss |oooooz| o | O cm) N 4 N . . .
—————————————————— MAP IN TRANSPORT UNITS, COSY FORMAT, PH
| o | 0 [soassssfosssrz| o0 | O mrad] _1861954E-12 . 1288709E-06  .0000000 .60aA000 .1241115E-07 ABAOOEAE
1.800845 87 58076 .88008680 .868006880 3.499983 1680068008
|3497 | o0 | o | o | 1 |337082 fom] _61M18B1E-86 1. . . —_3474118E-086 61080060
T o [ o [ o [ o | o [ 1 %] .8800808 .8800808 9999564 86.36445 .8080008 861680860
E + B b d f .8800000 .8800008 -.6603090E-06 .9999898 8000000 80010000
A[em] Amrad] Acm] Amrad)] Acm] %] - . . . 1. 00001000
en ocus —.2496493E- B4 —35.0BB4S .8800800 .8800800 -3.370789 90080100
Det= 0.99998 By [:::l u8.00114 2500.819 .8800808 .8800800 162.8314 90080610
=1 S I ~39.99865 1000. 026 .8800800 .8000800 174.2475 20000001

O.T., 07-Aug-2013, East Lansing 9
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http://lise.nscl.msu.edu/9_6/Edipole/E_B_di_acrho_90deg v2.pdf

2.4 E & Bihendsexample

MICHIGAN STATE
UNIVERSITY

LIS E

http://lise.nscl.msu.edu/9 6/Edipole/EB case.lpp

LISE™

50

X [mm]

-50

) 0 02 0.4 06 08 1 T2 14 6 T8
P e sementerecnoionco s oo o After “Driftd 2R L [m]

45

35

Y [mm]

-45

0.2 0.4 06 0.8 1 1.2 14 16 1.8
b o ATter "Driftd 2R": L fm]

1S E v+ ICisanl 1SE. davelonmenhEls dricDinale\20

O.T., 07-Aug-2013, East Lansing

~ Emittanc

2]
1%
2T
ay
4P
5L
ED

Beam CARD 1D - shape
[sigma. semi-axis. [Distribution
half-width...] rethod)
mm |05 IGaussian |
mrad I E0 IF\eclangIe unifarm ;I
mm I 05 Gaussian ;I
mirad I ED Rectangle uniform LI
nm [0 IGausslan -]
% | 00 |Gaussien ~|

M.Portillo’s example,
and COSY calculations

COSY

X-motian

Wernotion

10
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MICHIGAN STATE

2.4 B & Bibendsexampie

http://lise.nscl.msu.edu/9 6/Edipole/EB case.lpp LISE++ M.Portillo’s example,
and COSY calculations

3K : MC Transmission Plot - Envelope (only passed)

o e e o7
half-width...] method] Bounds: Off; "Drift4 2R" - last block for MC calc; Gate 1: "AND" (dP/P [%]); Config: SESSDS

1% mm I 05 IGaussian = 20

2T rmrad I 05 IHectangIe unifarm I

Y mm I 05 Gaussian I

4 P mrad I 05 Fectangle uniform =

5L mm I 0 IGaussian =

ED % I 1 IGaussian =

£
Gate 1 E
i~ »
| "AMD [0.95.1]
< dP/F [%] » after Stripper
-4
8
FJ 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 18
ULY\ngPJS[\ LLS;:S;MS&we:snewﬂjxsmpu\exEE,nase Ior] after "Drift4 2R": L [m]
~ Emittance
| Beam CARD 1D - shape
? [sigma, semi-axis, [Distribution %0

half-width...] method]

1.5 mm I 05 IGaussnan

2T mradl 1) IHectangIe unitorm
3% mm I 05 Gaussian

4 P mrad I E0 Fectangle uniform

5L mm I 0 IGaussian

Lol Lo LaflalLefle

ED X% I 1 IGaussian T
£
»
Gate 1
i~ Settings
| UAMDM [0.958,1]
< dP/F [%] » after Stripper
-30
0 0.2 0.4 06 0.8 1 1.2 1.4 1.6 1.8
07-08-2013 11:08:49 aﬂel’ "DI’Iﬂ4 ZR“: L [m]

| 18F ++ Msanicesiise-wansiteld SFdin0lalFA case ol

O.T., 07-Aug-2013, East Lansing 11
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LISE* file:

http://lise.nscl.msu.edu/9 6/Edipole/EB case2.lpp

2.4 E & Bhends exampleskKE=aiISpeERSIon

Input rays file:

http://lise.nscl.msu.edu/9 6/Edipole/39K g9 enerqgy.inrays

LISE™

Lons rays after target : Monte Carlo Yield Plot
Input rays file: "39K_q8_energy"; Number of rays: 16; Opfics Order: 1
dp/p=100.00% ; Brho(Tm): 0.6229
Bounds: Off, "Drift2 1R" - lastblock forMC calc; nogates; Config: SESSDS

80

70

60

50

40

after "Drift2 1R": TKE [MeV]

30

2 7

~

-250

-150

SEdinolE

LISE+ sitels HEdiDoleER c:
O.T., 07-Aug-2013, East Lansing

case2 ool

50 50 150

after "Drift2 1R": X [mm]

250 350

450

MICHIGAN S

LIS E

TE

UNIVYVERSITY

[ 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1z N q x d(x) X' dpx) v d(y) v d(v) E d(E) t dit)
! mm mm mrad mrad mm mm mrad mrad MeV/u MeV/u ns ns
19 20 9 0 1 0 60 0 1 0 60 0.5 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 0.6 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 0.7 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 0.8 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 0.9 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 1 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 11 0.01 0 1
/ 19 20 9 0 1 0 60 0 1 0 60 1.2 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 1.3 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 14 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 1.5 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 1.6 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 1.7 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 1.8 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 1.9 0.01 0 1
19 20 9 0 1 0 60 0 1 0 60 2 0.01 0 1
Tons rays after target : Monte Carlo Yield Plot
C O S Y Inputrays file: "39K_gS_energy"; Numberofrays: 16; Optics Order: 1
dplp=100.00% ; Bho(Tm): 06220
Bounds: Off. "Driftd 2R" - last block for MC calc; no gates; Config: SESSDS
P %
-0.999998¢
0.5661256E-061
0.000000 0
0.000000 .
0.000000 0 =
(x,dE);= 0.4000000 g e
/(x dM) = 0.1101071E-06| & 4 .
—- —0.4000002 w Rt
(x,dQ) ;= ~0-4000002 | : o |
o =
o A
E+B BEND FOCUS E @_
1.000045 E o0 €«
0.6126912E-05 '.._ E o
0.000000 g ey
0.000000 Wﬁe@fﬁ“
0.000000 e
(x,dE),™ -0.1248663E<U4 =
(x.dM) ;=  0.3999989
(X dQ); -0.3999865 10
(x,dM) o=(x,dE) 4 L T BT 0 10 20
(x,dE) ,=0 i after "Driftd 2R"; X [mm]
12
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MICHIGAN STATE

UNIVYVERSITY

A B C D E F G H 1 J K N (o}
++ fila- !
LISE** file: Bz %+ e T x Tae | x [@mo [ v Tam | v Tan |t [ |+ m
3|1 mm mm rad mrad mm mm mrad mrad  MeV/u MeV/u ns ns
http://lise.nscl.msu.edu/9 6/Edipole/EB case2.lpp T . e e e - ey e
6 19 12 9 o 1 0 60 o 1 o 00 1.2581 0.05 0 1
7 19 13 9 o 1 0 &80 a 1 o 60 1.2188 0.05 0 1
. . 8 19 14 9 o 1 0 (7 a 1 o 60 1.1818 0.05 0 1
Input rays file: s 1 15 s o 1 o & o 1 o o 1wn os o 1
10 19 16 9 0 1 0 60 (1] 1 0 60 1.1143 0.05 0 1
1 19 17 9 0 1 0 60 0 1 0 60 1.0833 0.05 0 1
http://lise.nscl.msu.edu/9 6/Edipole/K isotopes.inrays / H o W ° : o & | o ! o | = W o | o !
14 19 20 9 o 1 0 &80 a 1 o 60 1:0000 0:05 0 1
15 19 21 9 o 1 0 (7 a 1 o 60 0.9750 0.05 0 1
16 19 22 9 o 1 0 60 o 1 o 60 0.9512 0.05 0 1
17 19 23 9 0 1 0 60 (1] 1 0 60 0.9286 0.05 0 1
18 19 24 9 0 1 0 60 0 1 0 60 0.9070 0.05 0 1
19 19 25 9 0 1 0 60 0 1 0 60 0.8864 0.05 0 1
20 19 26 9 o 1 0 60 o 1 o 00 0.8667 0.05 0 1
21 19 27 9 o 1 0 &80 a 1 o 60 0.8478 0.05 0 1
22 19 28 9 o 1 0 (7 a 1 o 60 0.8298 0.05 0 1
23 19 29 9 o 1 0 60 o 1 o 60 0.8125 0.05 0 1
Tons rays after target : Monte Carlo Yield Plot Tons rays after target : Monte Carlo Yield Plot
++ Input rays file: "K_isotopes™; Number of rays: 20; Optics Order: 1 C O S Y Input rays file: "K_isotopes"; Number of rays: 20; Optics Order: 1
|_ | S E dpip=100.00% ; Brho(Tm}: 0.6229 dp/p=100.00% : Bho(Tm): 06220
Bounds: Off, "Drift2 1R" - last block for MC calc; no gates; Config: SESSDS Bounds: Off, "Drift4 2R" - last block for MC calc; no gates; Config: SESSDS
56 - P
-0.9999986 .
43 e
o 0.5661256E-06 @
0.000000 d@
0.000000 S
48 7 0.000000 “ o
f _ s (x,dE);—= 0.4000000 3 ©
i u B bt . e x,dM) 0.1101071E-06 i o
0 i S e : —
: s ; /(x,dQ)f/ 0.4000002 " o
g b 1 | T e ! g
S W o z W L
(4 o & L&}
= e , E+B BEND FOCUS o o
N < 3
£ ¥ e 1.000045 E Fa
§ - 0.6126912FE-05| 2 &
i onf D 0.000000 &5
o ; 0.000000 v 3
0.000000
%
(x,dE),™ -0.1248663E-04
(x,dM) ;= 0.3999989 «
% _
(X'dQ)F 0.3999865
2 . (X,dM) ,=(x,dE} ,
- ) 90 -10 50 -30 -10 10 30 50 70 ] d E _0 -40 0 40 80 120
ot e after "Drift2 R": X [mm] (x,dE) o= after "Drift4 2R": X [mm]
O.T., 07-Aug-2013, East Lansing 13
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MICHIGAN STATE

UNIVYVERSITY

LISE** file: PR — |

File Edit Options Help
. 2 3 'S 5 6 7 8 9 10 11 12 13 14 15|
. H H t 2 N X d{x) H9 d{x') ¥ d{y) ¥ d{¥") E d(E) t d{t)
http://lise.nscl.msu.edu/9 6/Edipole/EB case2.lpp : T m mean mad e M mean  mad Heusu Wwm ns s
19 2a 1 a 1 ] 60 a 1 ] 60 1 .85 8 1
19 20 2 a 1 5] 60 ] 1 5] 60 1 8.85 () 1
19 20 3 a 1 8 60 a 1 8 60 1 a.e05 a 1
. 19 2a L' a 1 a L1 a 1 a 68 1 .85 a 1
. 19 29 5 a 1 5] (1] ] 1 '] 60 1 8.05 ) 1
Input rays file: O T T T T T - R -
19 2a 7 a 1 a L1 a 1 a 68 1 .85 a 1
19 20 8 a 1 8 60 a 1 8 60 1 a.e05 a 1
i i i / 1 2 9 5 1 0 s o 1 o 0 1 005 o i
http://lise.nscl.msu.edu/9 6/Edipole/39K charge states.inrays oo w ! H S ! H 1 g 0 !
19 2a 12 a 1 a L1} a 1 a 60 1 .85 a 1
19 20 13 a 1 '] 60 ] 1 '] 60 1 8.05 ) 1
19 20 14 a 1 8 60 a 1 8 60 1 a.e05 a 1
19 2a 15 a 1 a L1 a 1 a 68 1 .85 a 1
19 20 16 a 1 '] 60 ] 1 '] 60 1 8.05 ) 1
19 20 17 a 1 ] 60 ] 1 ] 60 1 8.05 ] 1
19 2a 18 a 1 a L1 a 1 a 68 1 .85 a 1
19 20 19 a 1 8 60 a 1 8 60 1 a.e05 a 1

LISE™* MC

Tons rays after target : Monte Carlo Yield Plot Tons rays after target : Monte Carlo Yield Plot
Inputrays file: "38K_charge_states”, Number ofrays: 19; Opfics Order. 1 C O S Y Inputrays file: "39K_charge_states” Numberof rays: 18; Optics Order. 1
dplp=100.00%  Bho(Tm): 08229 doi=100.00%; Bho{Tm): 06229

Bounds: Off; "Drift2 1R" - last block for MC cak; no gates; Config: SESSDS Bounds: Off, "Driftd 2R" - last block for MC calc; no gates; Config: SESSDS
P 20
-0.9999986 i
3 0.5661256E-06 " §
T S 0.000000 F
s 0.000000 '
_ =y 0.000000 16 %‘
5 (x,dE),~= 0.4000000 3
.F“: " (x,dM) =~ 0.1101071E-06 i i
3]
c (X dQ) — —0.4000002 : i
° ' 1T ] 6 ¥
T'.' — " i
ol E+B BEND FOCUS I ‘
£ 1.000045 : ® {
5 0.6126912E-05| & i
L 0.000000 : ¢
G § 8 v
& 0.000000 e R
[ 6l 4] [3
0.000000 s
(x,dE),~™ -0.1248663E-04 ¢ ¢
(x.dM) ;=  0.3999989 | {
L] /
2} (x,dQ) ;= ~0.3999865 < 4 L
(x,dM) ,=(x,dE) ,
-300 -200 -100 0 100 200 300 400 500 600 (X dE) 2:0 : -150 -50 50 150 250 350 4350 550
e e . fter "Drift2 AR X [mm] ’ T R et e .. TtET "Drift4 2R": X [mim]
7-Aug-2013, East Lansing 14
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MICHIGAN STATE

2.4 E & Bibendsexamplesg=CiSPErSIon

LISE* file:
http://lise.nscl.msu.edu/9 6/Edipole/EB case2.lpp

LISE** “Distribution” method

Drift4 2R-Xspace: output after slits

Drift2 1R-Xspace: output after slits wy et oo
Y (1.0 MeViu) +Au (1e-3 mglem?); Settings on #K*¥*; Config: SESSDS
K (1.0 MeVia) + Au J;;Swrgmzl_ Esmg;;gmw; Config: SESSDS C O S Y dplp=100.00% ; Brho(Tm}: 0.6229
. , B al HHEPEI#ESB;WHI ﬂ”"’:mﬂ:;;x““’
Sum of 0 . P
-0.9999986 S
ks tj@ﬂ 0+ 10:
Ay 0.5661256E-06 fers e L
fes8 ean] & FKbean] - 0. 000000 Kpear] “Hlpeam]*
*oeam| ** 0.000000 i “Kloeam] '}
etk 0.000000 Hpeani*>
i heam) (X!dE)14>" 0.4000000 *KJoeam] |||
(X,dM) i 0.1101071E-06 1e4]
N S /V(X,dQ) > T9-4000002 E pear]
E ez ™™ I "E - =Kbeam]| F{F
] o
o o
g jea) / E+B BEND FOCUS -t
3 1.000045 ;
> R 0.6126912E-05 fets o | bzl
fe 0.000000
0.000000 »
0.000000
1643 (x,dE),™ -0.1248663E-04
Ko (x.dM) ;= 0.3999989 | e S—
o (X,dQ);’ -0.3999865 <«
ek
(X,dM) ,=(x,dE} , ter2
-250 -150 50 50 150 250 350 (X d E) =0 - zm?m -100 0 100 200 300 400
BEdIEES 2o X {mm) i 2 Ry ———— X {mm}
15
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MICHIGAN STATE

2.5 D=line @ extendediconfiguration UNIVERSITY

1S B

LISE** file: http://lise.nscl.msu.edu/9 6/Edipole/D-line BTS01-12%20with%20rotation.lpp

Almost 137 blocks,

where
M-dipole: 1
E-dipole: 7

E-quad : 32

SR NG
R :‘*ﬂ';%‘

_ ‘ _
O.T., 07-Aug-2013, East Lansing 1 16
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MICHIGAN STATE
UNIVERSITY

& 2.5 D-line & extended configuratiomBiliSUI=EBHSITZ

NSCL
LISE* file: http://lise.nscl.msu.edu/9 6/Edipole/D-line BTS01-12%20with%20rotation.lpp From “Report on recalculation of
Low-E beam lines” by M.Portillo

100Ru (0.0 MeV/u) + ; Transmitted Fragment 100Ru1+-1+ (bea;'n); Opﬁcs Order: 1
dp/p=0.76% ; Brho(Tm): 0.3523, 0.3523

Bounds: Off; "LastDrift BTS11" - last block for MC calc; no gates; Config: DSSSSSSSSSESSSSSSSSSE
BTS 01, BTS10, BTS11a

. BTS 01, BTS10, BTS11
T
E
* X
-70
-90
0 2 4 6 8 10
S P . after "LastDrift BTS11": L [m]
70
£
E
" Y

0 2 4 6 8
3 e after "LastDrift BTS11": L [m]
17

E ++ [G)\ElectricDipole\D-ine_BTS01-11.Ipp]
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MICHIGAN STATE

2.5 D=-line & extended configuration BiiSO1=EST2 i T

©

NSCI| Ly 1S I
LISE* file: http://lise.nscl.msu.edu/9 6/Edipole/D-line BTS01-12%20with%20rotation.lpp From “Report on recalculation of
Low-E beam lines” by M.Portillo

From BTS 01 up to BTS11 (11.557 m)

LISE+ CosY
Dimenzion——— W atrices
{mm % em ( File Edit Options Help
; 6 1
~ Global matri -.150879E+81  .16189E-93  .GBOBOBE+0B0 .PBOBOE+DB  .BOBBBE+BO - . 29255E+01
_ .B0BOBE+B0  .PBOBBE+0B -.27137E+81 -_10732E-03  .GOOBGE+BO  _GOGOBE+0O
|995517€|-064303 | 0 | 0 | 0 |B3E277: [mrad] _OO0DOE+00  .0OOOBE+BR  .56317E+02 - .36628E+00  .000BOE+BA . DOOAOE+0D
o [ o [2senfoooeor [ o0 | 0 [em) .19561E+82  .19191E+08  .BOOGAE+BO  _ODOOBE+BH  .100BOE+81  _1225BE+02
.BPBOBE+B0  .OPOOBE+0P  .POOAPE+BO  _ODOOBE+0P  .POOBOE+PA  _100OBE+E]
| 0o | 0 [5sinoaFesf0463 | 0 | 0 [wed W it WAP TN TRANSPORT UNITS, COSY FORFAT, PH
[198267 [oamzr | o0 | 0 | 1 [1223008 [om] .2798727E-07 .6089625E-06 .B0BAGGA .6a80860 -.1171928E-86 600600
Mo [ o [ o [ o [ o [ 1 ™ -1.587879 -99 67437 .B0pB0B0 .80B0A0 19.56116 1080080
.1618946E-83 - .6524815 .B0pB0B0 .80B0A0 1919118 18080
Aew]  Amead]  Aem]  Amead] o] A% .BpO0BA0 .B0BBAAD -2.713679 56.31713 .B0BBAAD 861080
Det- 100079 By | et .8ABRABA .B0ABAGN - _1073191E-83 -.3662762 .B0eBABD 808108
B= L .:.l [z | .BpB0A0 .B0BBAAD .B0pB0B0 .80B0A0 1.008080 apa010
-2.925466 -63.65392 .B0pB0B0 .80B0A0 12.24998 ape0 61
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http://lise.nscl.msu.edu/9_6/Edipole/D-line_BTS01-12 with rotation.lpp
http://lise.nscl.msu.edu/9_6/Edipole/D-line_BTS01-12 with rotation.lpp
http://lise.nscl.msu.edu/9_6/Edipole/D-line_BTS01-12 with rotation.lpp
http://lise.nscl.msu.edu/9_6/Edipole/D-line_BTS01-12 with rotation.lpp
http://lise.nscl.msu.edu/9_6/Edipole/D-line_BTS01-12 with rotation.lpp

MICHIGAN STATE

3. New optical block: : **Shift* RICIE¥EES:

r

—

HH Allows to simulate misalignment,
projectile scattering and so on.

E Spectrometer designir

[ Biock [ Given Name | z0 [ Lengthm [ Enable [ - Insert Made Insert block
[T ®[racet  Taca < To] Target
=t o @ before s -
ipper Shipper "
Stripper after Target
[T Dipoie [ 0 ang .  after
[5 Cloit 1_sls i O Wedge
iz Ii_s-iige D Maove element Material{Detector)
[Bm|opoe 02 0 e7er B e S|
12_PPACO noo|F T v ‘ T
12_slts i . Il Down
oot . [BBy]  Dispersive (Dipoie)
12_PPACT O Wien velaciy fiter
L] S0 & Ea Drft (multpole.slts)
[Bme|oicce D3 0 a7 . - —_— |
[5 Ofon 13_sits 0 Noo

sdge  13_wedgs NO

Dipdle D4 0 3m .

Material FP_PRACO n B Sediesatcdpok |

[P W] material  FP_PRACT o ? Heb
Diit FP_slis 0 .

Gasfilled separator

Compensating Dipole

M BlMaterial  %F SM1 nn T
Selected block Total RF separator
Enable | | Dispersive [Dipolz] ”Eﬁ‘ii's of —RF ——
Let call automatically [~ Block Length [m] | 8.713 [ =
Length after Solenoid
Block name = |D1 this block [m] | 8719 Length [m] —_—
Charge State @Q1= | 0 Sequence number | 3 B Doy Earailiaes

"

Optical matrix

Optical Axis Shifts

dx | 2000 mm
dT 800 mrad

| dv[ o mm
dP 'T mrad

. dT ,W degress
» Property : optical block 4P [T dogees X Cancel

» Always Identity matrix
* Length block =0

General setting of block

— GamAuY T T

; dX=4+20000mrm |}
Shift dT=-200.0 mrad

] BT slts

O.T., 07-Aug-2013, East Lansing 19



MICHIGAN STATE

° °
New optical block: : “Shift” ety | |
p . —
L »D L
Shift-Xspace Envelope for 32S_Fragmentn 16+ 16+ 16+ 16+: x space
Exam p le 490Ar (140.0 MeV/u) + Be (500 ym); Settings on 32516+ 18+, Config: DDSHWDDMMSMM “AT(140.0 MaVju) + Be (500 um): Seftings on #5117 Gonfig: DDSHWDDMMSMM
h f f dolp=0.34%  Wedges. 0: Brho(Tm): 3.4603, 34503, 3 4603, 3 4603 dp/p=034% ; Wedges: 0; Brho(Tm)- 3 4603, 3 4603, 3 4603, 3 4803
. . ) F—
X-shift of axis: :
1100 inpu't i H T T H H T T 1100 nutp’ulalt’ersliis H H T H T T 140
+30 mm
12g 16+ 160 16+ 16+
100
900 900
60
-E— 700 -E 700
@ @
=3 -
2 2
E 500 E 500
> >
[Plrojectile  40Ar18+
140 MeViu 1 pnA 300 300
[Flragment 32516+.16+
Be
T 500 mcren
- 100 100
LSIE Stripper -100
o1 Brho . 50 40 30 -20 -10 0 10 20 30 40 50 40 30 20 10 0 10 20 30 40 D 4 8 12 16 20 24 28 32
34603 Tm  — 1082013 14562 X (mm) X (mm) Liszvs Moname Length [m]
Brho
o 3.4603 Tm
E-AE =
dX=+300mm §[ | 328 : MC Transmission Plot - Envelope (only passed)
40Ar (140.0 MeV/u) + Be (500 pm); Transmitted Fragment 32516+.16+ (Fragmentn); Optics Order: 1
dp/p=0.34% ; Wedges: 0; Brho(Tm): 3.4603, 34603, 34603, 3.4603
Bounds: Off;, "FP_slits" - last block for MC calc; no gates; Config: DDSHWDDMMSMM
Brho
m 3.4603 Tm 100
Brho
o 3.4603 Tm
Al
[ 1] Fr_rraco B
Al
[ 1] Fr_ppact B
H FP_sits 3l
[ -so[ufss0 |
E
£
>
-100
. )0 4 8 12 16 20 24 28 32
07-08-2013 15:02:09 after "FP_’"ts": L [m] 20
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MICHIGAN STATE

3. New optical block: : **Shift* EITT i

-3

Exam p le Shift-Angle Envelope for 328 _Fragmentn 16+ 16+ 16+ 16+: x'angular
0 ) . Dethe 16 ) “Ar (140.0 MeViu) + Be (500 pm); Settings on 251+ %+, Config: DDSHWDDMMSMM
X’-shif f . 'Ar (140.0 MeViu) + Be (500 pm); Settings on 5'5* 1%, Config: DDSHWDDMMSMM dpio=34% - Wediges: 0 Brho{Tm: 4603, 34603, 34603, 3607
-shift of axis: dp/p=0.34% ; Wedges: 0; Brho(Tm): 3.4603, 3.4603, 3.4603, 3.4603
+17 mrad : ‘
4100 PXinput : 4100 Proutput N
900 900
g g =
T m T ]
E £ 3
2 : $
= - £
Plrojectile 4018+ z w0 : 0 :
140 MeViu 1 pna N >
Eragment 32g16+.16+
300 300
T Be
s 500 mcran
[Bza] stoper
e 100 100
-
i 34603 Tm
Brho 4 Kil 20 A0 ] 10 20 » 4 kil 20 A0 0 10 0 » 30
D2 0 4 8 12 16 2 ] ) ]
3.460.’:: m | Angle (mrad) Angle (mrad) sy a2 Length [m]
-ﬂ[] 12_slts == 3
e 1l 328 : MC Transmission Plot - Envelope (only passed)
40Ar (140.0 MeV/u) + Be (500 pm); Transmitted Fragment 32516+-16+ (Fragmentn); Optics Order: 1
dp/p=0.34% ; Wedges: 0; Brho(Tm) 3.4603, 3.4803, 3.4503, 3.4603
Bounds: Off, "FP_slits" - last block for MC calc; no gates; Config: DDSHWDDMMSMM
Brho
34603 Tm
Brho
34603 Tm
Al
FP_PPACD 2 oo
Al
[F 1] Fr_pPact I

FP_sits sis

[_so[z[ss0__]

X’(1neta) |mraqj

-45
0 4 8 12 16 20 24 28 32

0.T., 07-Aug-2013, East Lansing 19 e after "FP_sits": L [m] ’1



“HIGAN STATE
UNIVERSITY

o 3.1 Optical'block: “Shift”> : triplet misalignment

LISE** file: http://lise.nscl.msu.edu/9 6/Edipole/misalignemnt A1900 extended COSY.lpp

Example:
. TH » M Trancmics: o N R——
st H : MC Transmission Plot - Envelope (only passed)
1 trl p I et 5 m m 1H (358.5 MeV/u) + Be (1e-4 uym); Transmitted Fragment H (beam); Optics Order: 1

A” dlpoles Set tO 3 0 Tm dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000, 3.0000

Bounds: Off, "Image4(105)" - last block for MC calc; no gates; Config: DSHSSSSSHSDSSSSSSSSSSS

80

[Plrojectile  1H™
358.49 MeViu 1 pnA

[Flragment  1H™ =beam=
=
Be
TS 0.0001 m cran
ST.I Stripper
. Brho -
| L 3.0000 Tm |—| T
2015 slandard |; x

dX=+50mm

Shift 1

O.T., 07-Aug-2013, East Lansing

D17TA  SuadEos

2018 BT

[0 potsats auseinee

2020 sian;lgrrl::::

© | jaoz11Tc Quadrumce 8 7 rrgethost % £
Hel| shft? dX¥=-50mm

2

50l - 3

|Ih o 3.EIEtIaEl2h<':I’n1

Ol o i
|Q Il QCP1_2TA qua:guucnme x

£

Biez 166 7 174 7.
after "Image4(1

1856 19

8 8.2
05)": L [m]

22



http://lise.nscl.msu.edu/9_6/Edipole/misalignemnt_A1900_extended_COSY.lpp

@ MICHIGAN STATE

3.1 Optical'block: “Shift”> : triplet misalignment

-3 e

R )

LISE** file: http://lise.nscl.msu.edu/9 6/Edipole/misalignemnt A1900 extended COSY.lpp

Example:
qst tr|p|et 5mm H : MC Transmission Plot - Envelope (only passed)
TH (358.5 MeV/u) + Be (1e-4 pm); Transmitted Fragment 'H (beam). Op Qrder: 2
dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.0000(3.0082, 3.0000, 3.0000, 2 9965 )
X X ) Bounds: Off, "Image4(105)" - last block for MC calc; no gates; Config: DSHSSSSSHSDSSSSSSSSSSS!
Playing with Dipoles 120

to be for Images

at the central axis
80

40

LK |

T o
E 0 !
I~
-40
-80
-120
0 12 16 20 24
after "Image4(105)": L [m]
Brho, Tm i X> 00737 ¥ D
Brho(Tm): 3.0082 3.0000 - 0911 sl Brho(Tm): 3.0082, 3.0000, 3.0000, 2.9965 > 00663
Initial Set SetfInit
15
Beam 3 3 - = -
£ £
E E
x 5| X
Dipole 1 3 3.0082 027% § 5
(=]
o -
g g
i g
Dipole 2 3 3 - E 5 E
] 5
£ g
Dipole 3 3 3 -
15| =25
Dipole 4 3 29965 -0.12%
T ET r; = 2 G 0 T R 2 3 3 0 r 3 12
after "Image1(037)": X [mm] after "Image3(082)": X [mm]
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http://lise.nscl.msu.edu/9_6/Edipole/misalignemnt_A1900_extended_COSY.lpp

Others

MICHIGAN STATE

UNIVYVERSITY

9.6.116 08/01/13

» Update in block selection at the Spectrometer Scheme
* Subtitles Correction in W_Graph

9.6.112 07/31/13

* Increase of precision in the Setup dialog for length, fields, and in LPP-files

9.6.108 07/29/13

*ShowSetup -- Energy beam format modification z Biho
1 | Stable P
| Table of | v

9.6.102 07/25/13

* Brho-alayzer modification for dispersion

* Equilibrium thickness from SRIM

* Modification Dim & Unit in distributions

* Global revision Beta,Gamma,Brho, Erho functions

9.6.95 07/22/13

*Window Message in the case of error in MC_trans_init_array (for debug)

* Modification WGauge for MC and creation TStatusBar for MC initialization
* Scroller revision in TWindowList

* The Reaction parameter in MC output file

* New address for dynamical menu. New indexation!!!
Dueto that :

*new threshold: 30 000 ions for Monte Carlo transmission calculations

*new threshold: 30 000 ions for analytical transmission calculations
* new threshold: 300 blocks available in LISE++

O.T., 07-Aug-2013, East Lansing

32516+.1E;
| Projectils Fr;gme;latmn Number of locations = 3 Number of fields = 10
1.10 1.10
~Gal N Laocation N Field
[ no gale 1 |Stipper | T [Alem] =]
2 |Stipper = 2 [iThew) fmadl
3 |sui 3 | lem
FedstoPt Lo = Y [Phi][rrad)
X 4 [dPP (%]
H-auis IX [ram] d Radial [erm]
” 5 |&ngle [mrad)
r-anis dP/P %] hd Energy [Me¥iu]
B |TKE [MeV]
7 Momentum [GeV/c]
Brha [T
after BLOCK.  |12_slits < E;h; %MJT]E] =
- - 8 Length from Target [m]
["INTO™ this and Energy Lass) a Tirne: from Target [ns]
| Energy Loss [Met]
) S O e
Output Ry e \ v "7 ([Resction )
[ By MC_LISE ray | r~File format —————————————————————{Mass [amu] u
& (mass number]
Field separator = tab | |Z [atomic number]

slandard
12 m

slandard
2286 cm

A Element g+ I ———
W lT W Energy [Toozroa Meva
[18” TRE ] 108 Mo
[ omses T
[ D24 Gevic
& [ en K
Monlidas
40p 18+

‘ mjecti le

2703 Keviu 1 pn&

PR

Setting Fragment ~ Locatior ~ Field: fl

M [neutron number]
Number of Raps = | 100 1.1 000000 ;llancharge]
q

£ R I X oui |

Aig i

24



MICHIGAN STATE

Othe rS UN I:-E‘ R:SA | TI\-'

S - s
—Sefting Infarmation
Block length 1 m

L_eff [effective length] = 1 I
_ Curent (el Bhorvelie [~ ggigg

B (field at pole tip) = 5 kG e eting ol [ 248008 Tm
Riadius [hal-aperture] = 5 om Seting fragment [ E5Tr

[Quad fived Brho-value 2 Tm

 Corrections for the "Analytical Calculation" button @ MC transmission dialog I

conesponding to
the setting fragment _ Fix cunent value |

 Correction for the "Beam-Fragment charge states" plot in the case of Stripper

Do not forget to recalculate the Dptical matrix if pou
™ calculate 2nd order matix elements changed cell contents in the Manual mode!

*Remember the last input mode (Brho or B) in Optical block dialogs

~if Biho-walu has been changed then
o sctions 4 Recalculats Bffield) for the fragment cument Brha |

» New button Fix Brho (Erho) value in the quadrupole dialogs || reoslcuite swomsicaly B (. § Chesse O | [ 0% |

keep the matix [Recomended]

el recalculate automatically the matrix,
keep B [field) & Edit optical matrix X Cancel

* Glyph button correction in the case of change of Drift type

*The "ldeal magnet" dialog revision

— Disperzive block

I 3.46006 :

9.6.75 07/11/13

* Correction in Multiple Reactions use (when AF and PF together, and AF is the first) B | 111615
* Correction in Multiple Reactions use settings at loading the code with Ipp.argument o IW

» Correction for the message of IsoMode in the Rays Output generator dialog

Bend Sectar

* Bend length cell in all Dipole dialogs (D6, Dip, ED, GFS) _
Fiachus:l KR m
Angle = 45 deg

Length=| 24347 m
9.6.68 07/08/13 L

*Correction in MC transmission to avoid a crash (sigma-per & NCALC_MC)
* Gauges in MC transmission & checking or memory for case of several isotopes
*Calculation of backward transmission (realistic)

* Modifications in Matrix Kinematics (Fission, Two-body reactions)
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