MultipolenniSISE

v.9.8.22
from 01/24/14

—Kind of Drift [or Multipole] black — Dptical block properties and data——

BE&M-LIME block. Mon-dizpersive optical block. Length = I 1 m
User can change the optical matrix values.
Brho = I 1 Tm

STaNDaRD DRIFT block as in the Coloulte
Tranzport code. Use thiz mode for a long - ) |
detectar. The Dptical matrix is determined {g} gg:;al .I Cut(Slits) & Acceptances

by the code.

Gd’ Optical matrix |

MULTIPOLE [magnetic Quadripale +

extupale]. The matix can be calculated ) | G | setting of block |
" iag in the Tranzport code wildguzing block {9& Settings S —— °

‘parameters [radive, effective
imagnetic field)

— Show in the "Setup" window

elUADRUPOLE [electrostatic). The matrix i+ Black length
" can be calculated with using block {9} 5 ?
parameters [r4.g.L) " Brho value

Do nat forgeMsgoalculate the _
v OK I X Cance!l ‘? Hebp | Uptical matiz if yothekgnded Multipole: Multi_LISE

M agnetic Multipole Settings

IE!UADlupole | SEXTupole Block length I 1 m
L_eff [effective length) 1 Current [Real) Brho-value |1— T
for the setting fragment
B [field at pole ti 10 .
LS L) I Setting fragment I TH1+

Radiuz [half-aperturs] | 10

Infarmation

Do ot forget ta recalculate the Optical matrix if you

tultipole fixed Brho-value >
changed cell contents in the b anual mode!

conesponding to the setting fragment

¥ calculate 2nd arder matrix elements

— if Brho-value has been changed then
{? Recalculate Bffield) for the fragment cument Brho

@ o actions

~ [;c.;aélﬁtn;ql:;edzsiomatlcallyB [fields).keep the matix g Caleulats Optical matrix | ¢ oK |

 recalculate automatically the matri keep B (figlds) P Edit optical matric | x Cancel |
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LISEH & COSY: S Multipolesocal imatii

— Magnetic Multipole Setting:

L_eff [effective length)

I AUADupole | SEXTupale

B ffield at pole tip) [ 10 |

R adiuz [half-aperture] | 10 |

Multipole fised Brho-value I
carrezponding to the setting fragment ! Um
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COSY

. rices: "LOCAL"
W calculate 2nd order matrix elements . - -
Block: "Multi LISE" Matrices: "LOCAL" Hatrices: "LOCAL
transport format [cm—mrad] transport format [cm—nrad]
* TRANSFORM 1 = = TRANSFORM 1 =
1 [X]: -9.9979e—01 -6 .G000=—04 O 0 0 i 1 [X]: —-9.9979e-01 -6.5000e-04 O i 0 0
2 [T]: +6.5407e-01 -9.9979%=-01 0 0 0 i 2 [TI: +6.5407e-01 -9.9979e-01 O i i i
3 [¥]: 0 0 +1.1833e+01 +3.7286e-01 0 0 3 [¥]: 0 0 +1.1833e+01 +3.72862-01 0 0
4 [F]: 0 0 +3.72902402 +1.1833e+01 0 i 4 [F]: 0 0 +3.72908+02 +1.1833e+01 0 i
5 [L]: 0 0 i i +1.0000e+00 O 5 [L]: 0 0 0 0 +1.0000e+00 0
& [D] 0 0 0 0 0 +1.0000e+01 & [D]: 0 0 0 0 +1.0000e+0(
* TRANSFORM 2 = = TRANSFORM 2 =
101 -6 6674203 11 —6.66742-03
12 +8.7200e—06 —-1.3330=—-05 1z +8.7200e-06 -1.3330e-05
103 0 0 +2.9005e-01 103 i +2.9005e-01
14 0 0 +1.7652e-02 +2.7006e—-04 14 0 i +1.7652e-02 +2.7006e-04
1 5 0 0 0 0 0 105 i i 0 0 ]
1 6 —3.2704s-04 +4 9662e-04 O 0 0 i 1k -3.2704e-04 +4.9662e-04 0 0 0 ]
2 1 -2.1793e-03 : 1 —2.1793e-03
2 2: +1.33268-02 +8.7200=-06 202 +1.3326e-02 +8.7200e-06
2 3 0 0 +1.76452+01 2 3 0 0 +1.7645e+01
2 4 0 0 +1.1202e+00 +1.7652e-02 : 4 0 i +1.1202e+00 +1.7652e-02
2 5 0 0 0 i 0 2 5 0 0 0 0 0
2 6 -5.0316=—01 -3.2704=-04 100 o a a 2 6 -5.0316e-01 -3.2704=-04 O 0 0 0
3 1 0 31 0
3 2 0 0 1z 0 0
3 3 +9.27062-02 +7.48762-03 0 303 +9.2706e-02 +7.4B762-03 O
3 4 —6.22382—05 +1.902%=-04 O 0 e _§.2238e-05 +1.9029=—04 O 0
3 5 0 0 0 a o 3 5 0 0 0 0 0
3 6 1] 1] -1.8643=-01 -4 .0523e=-03 0 0 3 G- 1] —-1 8643e-01 -4 . 0523=-03 i} i}
4 1 0 41 0
4 2 0 0 42 i 0
4 3: -9.255%=-02 +2.8299%=-01 1] 4 3 -9 2559=-02 +42.8299%=-01 1]
4 4 —2.2753e-02 +7.4254s-03 0 a 44 -9.7583e-02 +7.4254e-03 0 0
4 5 0 0 g g o 4 5 0 0 0 0 0
4 6 0 0 —7.7810=+00 -1.8643=-01 O o 4 6 0 0 —7.7810e+00 -1.8643e-01 0 0
5L 0 T —2.4837e-02
52 0 0 S +2.1390e-07 -2.5163e—05
ERE 0 0 0 5 3 0 0 —1.0781e+00
5 4 g g o o 5 4 i i —£.9514=-02 -1.1281e-03
5 5 0 0 0 0 0 :
S p i i i i o 5 5 0 0 0 0 0
: 5 6 0 0 0 0 0 0
[ 1. Il
QOSY , @ (40) +S (1), R=10cm Br=1Tm
6 3 0 0 0
OT, 24-Jan-2014, East Lansing 2



LISE" Dipoleopticalimatrxcalcolation
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Dipole 1 - -

— Bending magnet settings  [Importantl! - USE T only in exstended configurations)

New option “do not use <fringe field>

| P Uze Entrance and Exit faces of bending magnet in calculations <€
?  Hel Type - o
¢ p Coda Description Yalue Dirnenzion
1685  a/2 -Vertcal hali-aperture of bending magret I I i
BEMDING .
167  K1-anintergal related ta the extent of the I—
ShgﬁﬁmEGTs fringing filed of & bending magnet 0r
K2 - a zecond intergal related to the extent of I
st the fringing filed of a bending magnet o
EMTRAMCE 16.12 1/R1 - where R1 iz the radius of curvature of I 1] 1/m
FACE OF the entrance face
BENDING Betal - Angle of pole-face rotation I i] deqrees
MAGNET =l [pay attention far angle ignl] J

40 1.001 157.. 1 (&5,
n=-1— = I 1]
h By 3 X #=0
* thiz line has been zet = yai
MAGMET irt the parent dialog = ol
[Radiuz, Bfield, angle) IS _ 1 32 By ] -
2K B | @ x
£

BEMDING the exit face
MAGHNET 20 BetaZ - Angle of pole-face rotation
' [pay attention for angle signl]

=l
ExIT FACE OF 1613 1/R2 - where RZ is the radius of curvature of I i 1/m
I 1]

deqgrees

W Calcualte 2nd order

./ Copy These Calculations
matriz elements

inthe Block Matrix

§ Calculate Optical matrix
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X Cancel |

(or Entrance and Exit faces)”,
In order to reproduce COSY
calculations without fringe fields



LISE" & COSY & Al900extended configuination

Mutlipoles YES, No fringe fields! A1900 global matrix

LISE** COSY

[/ Block: "Image#(105)"  Matrices: "GLOBAL" T/ Block: "Imaged(105)" Matrices: "GLOBAL"
Block: "Imaged{105)" Matrices: "GLOBAL" lock: "Imaged(105)" Matrices: "GLOBAL"
transport format [mm-mrad] transport format [mn-—mrad]

* TRANSFORM 1 = * TRANSFORM 1 =
1 +2.79492+00 -1.1106e-01 0O i i -8.4952e-03 1 [X] +2.7950e+00 -1.1118e-01 O i i -7.5284e-03
2 [T] -1.0590e+00 +4.0010e-01 0 0 il +8.6800e-04 2 [T] -1.05882+00 +4.0000e-01 O 0 i +1.9530e-03
3 [¥]: i 0 +1.19282+00 -5.0011e-02 0O 0 3 [¥]: i 0 +1.2002e+00 -4 .8904=-02 O i
4 [F]: 0 il +6.40102+00 +5.7009e-01 O 0 4 [F]: 0 il +6.4143=+00 +5.7187=-01 O i
5 [L]: -1.14632-03 +3.9045e-04 O il +1.0000e+00 -1.0882e+01 5 [L]: —-6.72452-04 +9.9943e-05 O il +1.0000=+00 -1.0877e+01
3 i i i i i +1.0000e+00 & [D] il il i i i +1.0000e+00

* TRANSFORM 2 = LISE no faces = TRANSFORH 2 = cOsY
101 +1.6231=-03 101 +1.62362-03
12 +5.8183=-03 +2 £980=-03 12 +5.81842-03 +2 £978=-03
13 il i +4 . 4363=-04 13 il i +4.4375=-04
1 4 il il -4 32442-03 -2 £205=-03 1 4 il il —4.32382-03 -2 £203=-03
1 5 0 i i 0 0 1 5 0 0 0 i i
1 & -1.0420=-02 -1.7351e-02 0 i i -5.0796e—04 1 & -1.0421e-02 -1.7352e-02 O i i -5 185804
2 1 -2.2943e-03 21 -2.2939e-03
22 —-2.45532-03 -6 .7168e-04 22 —-2.45502-03 -£.7167e-04
2 3 i il -1.6697e-04 2 3 i il -1.6698e-04
2 4 il il -1.88542-04 +1.6734e-05 2 4 il il -1.88492-04 +1 66942-05
2 5 il il i i i 2 5 il il i i i
2 6 +8.4826e-03 +9.6317e-03 O i i +7.1614e-06 2 6 +8.48062-03 +9.6296e-03 O i i —-4.0871e-06
301 i 301 i
32 0 i 32 0 i
3 3 +1.16822-04 +3.4058e-03 0 3 3 +1.12742-04 +3.4081e-02 O
3 4 +3.73392-03 +4.2435e-03 0 i 3 4 +3.71082-03 +4.1325e-03 O 0
K i 0 0 0 i 3 5 il il il 0 i
3 6 i +1.34032-02 -4.9402e-03 0 0 3 6 i +1.34172-02 -4 9464=-03 O i
4 1 i 41 i
4 2: 1] 1] 4 2 ] 1]
4 3 -3.1952e-03 +6.7089e-03 0 4 3 -3.20292-03 +6.7114e-023 O
4 4 +6.2522e-03 +8.3813e-03 0 i 4 4 +6.02162-03 +8.0733e-02 O i
4 5 il il il 0 i 4 5 0 i il 0 i
4 6 i i +2.0770e-02 -1.5772e-02 O 0 4 6 i i +2.0793e-02 -1.5780e-02 O i
51 —7.34882-03 5 1 -1.2894e-02
5 2 —6.81842-03 -4 3154e-04 52 -1.48632-02 -1.3739e-02
[ il i —4.1834e-04 5 3 i i —-4.4274e-03
[ il il —8.96152-04 -8 9247e-05 5 4 il il —-3.69062-03 -1.23942-02
£ 5 il il il il i 5 5 0 0 il i i
[ +7.3086e-03 +1.1444e-02 0 il il +3.0450e-02 5 6 +7.30462-03 +1.1439e-02 O i i +3.0388e-02
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LISE™ :

LISE™

@ Block: "Imaged(105)"  Matrices: "GLOBAL"

E‘ Block: "Imaged(105)"  Matrices: "GLOBAL"

MICH

A1900 extended configurationatAATIOCERACES UN

A1900 global matrix

Block: "Imaged(l05)" Hatrice=s: "GLOBAL" Block: "Imaged({105)" Hatrices: "GLOBAL"
transport format [mm—mrad] transport format [mm-mrad]
* TRANSFORM 1 % * TRANSFORM 1 =
1 [X]: +2.7949=+00 -1.1106e-01 0 0 0 —8.4952e-03 1 +2.794%e+00 -1 .1106e-01 0 0 a —-8.3511e-03
2 [T]: —1.0590=e+00 +4.0010e-01 = = 0 +8.6800=e-04 2 [T]: -1.0590e+00 +4.0010e-01 & & a +9.4587e-04
3 [Y]: 0 0 +1.1928=+00 -5.0011e-02 0 0 3 [Y]: 1] 1] +8.8025e-01 -1.1161e-01 0 1]
4 [F]: 0 0 +6.40102+00 +5.700%=-01f 0 0 4 [F]: 0 0 +5.7970e+00 +4.0117e-01) O 0
5 [L]: —-1.1463=-03 +3.9045=-04 it it +1.0000=+00 -1.0882e+01 5 [L] -1.1160e-03 +3.7736e-04 ft i +1.0000=+00 -1.0882e=+01
& [D]: 0 0 0 0 0 +1.0000e+00 & [D] 1] 1] 1] 1] +1.0000e+00
* TRANSFORM 2 = LISE no faces * TRANSFORM 2 =
1 1 +1.6231e-03 1 1: +1.6232e-03 LISE with faces
1 2 +5.8183=-03 +2.6980=-03 1 2: +5.8184=-03 +2.6980=-03
1 3 0 +4.4363=-04 1 3 0 0 +4.4422e-04
1 4 0 0 —4 . 3244e-03 -2 . 6205=-03 1 4 0 0 —4.3047=—-03 -2.5892e-03
1 |3 0 0 0 0 0 1 5 0 0 0 1]
1 3 —-1.0420e-02 -1.7351e-02 0 0 0 -5.07%e-04 1 6 -1.0420e-02 -1.7351e-02 0 0 1] —-5.0934=-04
2 1 —2.2943e-03 2 1: —2.2943e-03
2 2 —2.4553e-03 -6.7168=-04 2 2: -2 .4554=-03 -6.7169=-04
2 3 0 0 -1.6697e-04 2 3 0 0 -1.6897=—04
2 4 0 0 -1 .8854e-04 +1.6734e-05 2 4 1] 1] -1.9601=—04 +1.5390=-05
2 |3 0 0 0 0 1] 2 5 0 0 0 1] 0
2 3 +8.4825=-03 +9.6317=-03 0 0 0 +7.1614e-06 2 6 +8.4825e-03 +9.6317=-03 0 0 1] +6.3397=-06
3 1 0 3 1: 0
3 2 i i 3 2. 0 0
3 3 +1.1682e-04 +3.4058=-03 0 3 3 —-3.1597=-05 +5.8301e-03 1]
3 4 +3.733%9%-03 +4 . 2435=-03 0 1] 3 4 +2.7410=-03 +7 .6154e=-03 1] 1]
3 |3 0 0 0 0 1] 3 5. 0 0 0 0 0
3 3 0 0 +1.3403e-02 -4 9402e-03 0 0 3 6 1} 1} +9.9508=—03 -1.336de-02 1] 0
4 1: 0 4 1: i}
4 2: & & 4 2: & i
4 3 —3.1952e-03 +6.708%9=-03 0 4 3 —-3.4752e-03 +1.3715e-02 1]
4 4 +6.2522e-03 +8.3813=-03 0 1] 4 4 +4 . 4686e-03 +1.6198=-02 1] 1]
4 5: 0 0 0 0 0 4 5. 0 0 0 0 a
4 6 0 0 +2.0770e-02 -1.5772e-02 0 0 4 6 0 0 +1.5466e—02 -2 9329=-02 1] 0
5 1 —7.3488e-03 . 3488e-073
5 2 —6.8184e-03 -4 3154e=-04 _B184=e—-03 -4 3155=-04
5 3 0 0 —4.1834e-04 n —4 2459=—04
=) 4 1] 1] —8.9615e-04 -8.9247=-05 ] —9.1178=—04 -2 .28040=—05
=) =) 1] 1] 1] 1] 1] ] ] ] n]
=) 6 +7.3086e-03 +1.1444e-02 1] 1] 1] +3.0450e-02 L3082e—-03 +1.1444=-02 ] ] n] +3.0449=—02
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Regions show difference between matrices
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9.8.22 01/24/14
* LISE optics : FINAL solution for Quad and Sext together

* |deal magnet dialog:

- solution for Quad and Sext together
- Sextupole through Global equations
- k2s in sextupole mode

9.8.18 01/21/14

* New default values for Gas Cell utility, Plotting method has been changed
* Modification in 2D MC plot output : from GANIL integer format to double
* Option "Use Fringe Filed for Dipole" in the Dipole optics dialog

* Correction for automatic sext-B recalculation

9.8.14 01/15/14

* Plot Statistics file and Contour frame: more digits in output format

* Edit Optics Dialog : order of optical matrices are shown for each block
--- Multipole and dipole dialogs

*forbidden to calculate matrices if they are linked to COSY files
* Check for matrix calculation at exit if dialog cells value were changed

9.8.10 01/12/14
* Preliminary: Block Drift new feature "MULTIPOLE" - superposition Quad and Sext fields

*"Selection" issue has been solved in the Set-up dialog
*"Selection" issue has been solved in the Optics-Edit dialog
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