MICHIGAN STATE

Optics Minmmmizationin LEISE S S update N RS

Update : :
v.9.10.119 Please find the first part of

trom 06/23/15 Optics minimization v.9.10.100 :
http://lise.nscl.msu.edu/9 10/9 10 minimization.pdf

Fitting constraint block : new option “Active”

Change the Fitting option "Active" in the “Fast Edit Optics” dialog

New Option in the Preferences dialog: show "Fit" blocks in the Scheme and Setup windows
Appearance of Fitting constraint blocks in Menus, Dialog, Windows

Call the "Fast Edit Optics" dialog from the Optics optimization dialog

User Break in the Minimization process

Miscellaneous for fitting procedure
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Miscellaneous for v.9.10.119
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MICHIGAN STATE

Fitting constraint block: & New Option =“Active” IR

New option
Fit
Thiz constraint is ACTWVE B Select Element to Fit
W [will be uzed in the minimization process
— Global Block matns — Beam [zigmaz]
— Desired parameters of elemert ta fit L¥ 23 &lomoe ©f 0 of 0 o] 0 |590407 ¢ | 590366 [rarn]
Canstraint : |Equa| ko ,I 27 10593 o422 f 0o of 0 of 0 f0195 r‘| 43866 [mrad]
' 3y ¢ 0 ¢ 0 ¢|08%3 cfo0s of 0 of 0O o[ T082 )
Desired Yal =| 0
Fme At saF [ 0 o[ 0 cfemn c[12m o] 0 o] O  [137884 [mrad]
Desired Accuracy = I .om
EL |G2ms 25106 ¢ o f o | 1 | 545 | 264312 [rm]
Consztraint name = I Fit 1 £ D ("l o ("l o t'-hl u t'-hl u {"l u {"l 1 C I 1 (%l
Ararn] frnrad] Amm] flmrad] Slrmm] HEA| - -
TRANSPORT natation ; Dimension
Det = 1.00007 E"‘l [ |
0.0 1.2 0 000 Rkl = mm ¢ cm
Typical TRAMSPORT consztraints || ¢ oK x Cancel 2 Help |

« If it is not “active”, then the block will still enable in the Setup and FastEditOptics dialogs,
but it won’t be shown in The Scheme and Setup windows

+ This property it can be easily changed from the “Fast Edit Optics” dialog (see the next slide)
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Application for
Fitting constraint

blocks
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Change the Fitting option ""Active'" in the “East Edit Optics* dialog

Fit 7
Fit &
DR37
SC_036
Fit Fit9
Fit Fit 10
drift DR38
=ElecDip  ElecDip 1
drift DRA41
<Ouad>  SC_041
Fit Fit 11
Fit Fit12
DR42
SC_042
Fit13
Fit 14
DR43
SC_043
DR44

focd w

2k

=
[m]

i

focy 3
i F3
drift DR45

i ¥ E Y M N

16.385
16.385
16.385
16543
16.921
16.921
16.921
17.607
19142
13.528
20.206
20,206
20206
20,365
20743
20,743
20743
20.9m
21.273
21.843
21.849
21.843
21.843

GivenName | Startfm] | Length(m] | BO[kG)

0.0000
0.0000
01584
03782
0.0000
0.0000
0.6354
1.5358
06853
0.3782
0.0000
0.0000
01524
0.3782
0.0000
0.0000
01524
0.3782
0.5634
0.0000
0.0000
0.0000
0.6334

+4 2654

0.0kY

+3.05532

+4.6014

Selected block

l Fitting canstraints

Elack name

Auto l—
r matic. focy 3

Useinthe FIT process [

Black
Length [m]

0

83 Selected Block Edit

standard
MULT 15.0000

standard
® 220

standard
MULT 15.0000

*4.0000

standard
MULT 15.0000

standard
MULT 15.0000

standard

SLITS

standard

—&ngular acceptance [mrad)—
Uze

| BiTmcorieal | Diifttd #tngle | Rapplem)#Ri... | Lefiim)*Ldipm] | 2 nd order | CalcMat’Z-3 | AngAccAppssmsl COSYIFit | SE [ ~

*1.5359

03782

e Sperture [mm]
ity TnaK

& seeerir |

| LenctTe 2T Cus :
this block [m] ml
"

I 21.8487

Optical Matrix

Hanzontal £ | =

50 | 50

Wertical + | -

L1

Slits (mm) after this BLOCK
i Use

i max -
r—r —r

Shap
{Hectangle(" * Elipse

H=
Y=
lrﬂactangle & Ellipse

Shap
Rectangle & " Ellipse

=1 ¢ 1560 8
23 ¢ 160

FIT
=1 ¢ 1560
23 ¢ 150

FIT
=1 <150
=3 ¢ 160

FIT
=1 <150
=3 ¢ 160

FIT

1-st arder Matrix Elements —

by MatecPit

ﬂ Beam-Sigma Flot

i

WL anre Lridy Llaed [ERalat B
Fit foc 21843 00000
Fit focy 3 21849 0.0000
5 1 sis.  F2 21843 0.0000
dit  DR45 21849 0509
Selected black
= Block "
l Fitting constraints [PEmeermran) s‘;&} Selected Block Edit
Black name
Auto l—
’7|— matic. fDC_l,l 3 .
Cuts (Acceptances)

Useinthe FIT process v

[218887 g Optical Matix |

s1anaara

SLITS

standard

Angular acceptance [mrad]—

Wertical £ | r

Slits [mm] after this BLOCK.
Usze

l_l_
 r

Shape
’7Heclangle(‘ * Elipse

Shape
Rectangle (% Ellipse

"
N

Shape
’7Heclangle * " Eliipse

R12=0 E

g -

1-st arder Matrix Elements —

vt Pt

l-l’ Beam-Sigma Plot

8 Wiew
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Application for
M & E quadrupoles

blocks
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ey
Fit

Fit14 20743 00000
@ o] it DR43 0743 01584
SC.043 20801 03782 46019 1.0050
DR44 2279 05634
Fit focd 2184 0.0000
Selected block
I Dt (multipole,sits) Leneneh {83 Selected Block Edt

" Block name

r Auto

matic.

SC_043

[ Use in the FIT process v

I 03782

after
hiz block [m]

b
] I 21.2733

standard
MULT

standard

15.0000

—Angular acceptance [mrad)]—

& Aperture [rmm)

T
.I Cuts {Acceptances) |
I8 Optical Matrix |

Slits [mm] after thiz BLOCK. ——

Use miry max  Use
Horzantal & | r w=[ 180 | 150 M || |x= I—I— |_
Vertical & | ro||v=[ 80 [ w0 #||v-[ [
Shape Shape Shape
’7Hectangle = % Ellipse ’}!ectangle (% Elipze ’7Hectangle * " Elipse

MIC H

Change the option “Use in the Fit process' in the “Fast Edit Optics” dialog "

N1

23 ¢ 150 E

Riz=0 a8 -

1-st order Matrix Elements —

b

tl Beam-Sigma Plot

Matrix Plot

View

"

¢Quﬂ|?Help|

[E %] Fit 14 20743 0.0000

it DR43 20743 01584
5C_943 2090 03782 +4E01 10051
DR44 21,279 0.5654

Fi e 21,849 0.0000

— Selected block

I Drift (mutipole, shts] LEE';tﬁk[m] {33 Selected Block Edt

(

Black name

Auto
r matic.

[sc_aas

—
l Useinthe FIT process | '

ECE

T
iz block [m]
21.27493

Mutli

.I Cuts (Acceptances) |

& Optical Matrix

|

standard
MULT

standard

15.0000

—Angular acceptance [mrad]— |

EC)

fal + I -
Wertical + l— -

Shape
’7Flectangle =+ Ellipse

03782

yes

Tture [mm)
max  Use

=| -150 | 150 W
IEE TN

— Slits [mm] after thiz BLO EK—

l_l_"
[ —

Rectangle (= @+ Ellipse

R
W=
" Shape

Rectangle &+ " Ellipze

- HyY -

R
W=
" Shape

“Quhl?Helpl

z3¢ 150 e

Fi1z=0 s -
1-st order Matrix Elements —
h Beam-Sigma Plot

&

Matrix Plot

View




New Option in the Preferences dialog: show ‘it blockshn the'Scheme and SetupancowsH Y N ' ¥ E'

Preferences

- JTETTY BDwuew

Starting filez and working directonies

Starting configuration at loading the program |

A1900_20M5.lcn

Starting optionz file at loading the program |

whorking directory

Current user has Ve
administrative privilegies:

£1900_2015 lopt B Bowse

LISE++ warking directary ¢ User 4 My Documents

[options, config, ete] is & | |SE++ raot directary

Optionz dialogz

Target optimization optiong

Scheme options |

Plot options

OT, 23-Jun-2015, East Land

Calculation settings

Caleulation threzhold = | 1010 ppz

Dimetgion of distribution [MP)

recommended
calculation WITHOUT [oy - g4
charge states
calculation WITH
charge states 32 ¥ &
weddge caloulation |32 - 16

Calculate zpectrometer settings using
maximal & {7 mean

value of the momenturn distribution
i i

Apply the "Edge”* effect in distribution cuts
+ ‘Yes [default)

~ No [recommended for extended
configurations)

Charge States Calculation

Na 7 Yes

Crogs Section

Fit ¢ (% File {ﬁ}i CS File Settings

Tranzmizzion information in the T able of Muclides

Dizplay 1 |TotaI:AIIreaclinns [pps) j

Dizplay 2 |T0ta| ion transmission (%] j

[~ Make default

W OK ‘ X Cancel

? Help |

Utility options
[+ Mavigation map
[¥ Spectrometer scheme
[ Sound
[ 3D-Balls Animation

v Show Fitting conzstraint blocks in
the Setup and Scheme windows

Debug & expert options
[ Show transmission calculation time
[~ Charge State Optimization Debugging Mode
[ Distribution Debugaing Mode [file 'distribbet']
[ Check LIZ-file consistency [Configurations)

[ Check LIZ-ile consistency (Optionz)

w Haold angles of an inclination of a target
and a stipper together
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Appearance of Fitting constraint biocks i Menus; Dial og; VAARCIOWS

Setup scheme
v.9.10.119

Menus
Window Show

1D-Piot | 2D-Plot Databases  Help

Target
Block selection distributions v S
Angular distributions v o,
Horizontal (X) space distributions » DRIL
Setup window only Active* =i | scom
T —— ons
Energy distribution 3 scQu2
Total Kinetic Energy distributions , DRI3
Electrostatic rigidity distributicns 3 sc_Qi3
Setup scheme Dnl"" Active® Setu p dialo g Beam and Setting fragment charge state distibutions  » | ppua
- Debug distributions 3 b1l
[13 ”»
(“Spectrometer design”) o
. DR21
Setup d |a||}g Brho selection plot
[ troress e | == ——
i Py HIWH‘{S S t H d Gimte T 20 [iogrn TG~ - rostiocs—| | ottt Wl DR22
(“Spectrometer design®) etup winaow T - s Y sz
;:JJT( [u:l); -  aher Wedge ot ‘ Transmission characteristics DR23
rojectile  40Ar16+ o P ) e Tt NCS_Q23
Optics settings dialog =] oectle | Ar = Pl e (R [T Renge ditibutions e
a|wa'f5 [Flragment #A(7=47+ .. amaTa ] o — Charge distributions
(fast editing) == e S XY | | — Average onc chrgepee "
Be . : DR25
Target e (3 Cross Section distributions
10 weion amsar . @ e — petors .
— - - s — Systematic distributions (Q-g, Q-gg, dBE, dBEsn) » o
= s B (] e Velocity after reaction ores
Menus never I I;” - - ] (e
Ii ': 5:76 . T e —
oo ] —
. SC_G1T LD e | [ o | || oo
Meonte Carlo calculation 4 agsic v | | |
- never DRI12 e - e
of fragment transmission s Ommomga [T semosnmea [T | | [
scai2 -£.2445 kG
DR 13 standard A
- 15.84 cm
Monte Carlo calculation of
scani 4.05 kG
*- show only "Active”, if the corresponding m| DR T
option is set the "Preferences”diaolg P abtoe Optics settings (fast editing)
FH21 slits
Rz R
DR22 Standard 4 ez Comy s [t e
: e & fw cre e |[cne e
7 Momertun MNeVic. Mommetum Mev/c
nesaz it = e [rm e
=
oo w2
MULT prtnrmto g E el S | B S
NCS_Q23 2.5505 kG ol el Bt
tandard {) T T S : :' Tive o fight- : Gt
DR S A se=SS EN ERE
slits T |
F1 T S — L ee——
standard e % w ports [ 7| . S B wccmimnnne | |y ey
DR25 8143 cm o i ?;,,,Mm,‘ p I | s = o g ) (] o)
sC.q2e 3(?1%]0 P & P |l [ X os hecior s ‘([m---’-ra. ,',I -'hlllm'm“ :
DR2§ standard
15.84 cm
0 Al cr nos MULT -

OT, 23-Jun-2015, East Lansing 6



O MICHIGAN STATE

Call'the “Fast Edit Optics™ dialog: fromithe OpticSoptimizationidicdogaas © LSS o

NSCL

Blocks with parameters to wary Active Constraint blocks
#01 Position®030: SC_03 @i2e: Ri16=0 dizp?
02 Position@03z; SC_Q032 @i3% R12=0 foc2 u
HO3 Positiont@034:  5C_033 @idl: R3d=0 focZ u
fo4 PDSitiDn@D42: SE—Q34 @EME =1 <140 Fit 7 T Gover Harme | St [T Te [ Bitmiorred | Dt arge | P AL Lol Lapin] | 2ndoms | CacMerzd | [ cosvire [ ] -
HO5 Position(@0d4: SC_Q35 @0deE: =3 < 150 Fit 8 e e e e g E S
HOE Position(@048; SC_O26 @049 =1 <150 Fit 9 S o B e o D @ D E o @ "
#O7 Pozition@054:  SC_0OHN @Os0: =3 <150 Fit 10 o m e e er o e e e o
HOS Position(@058;  5C_042 @moss: =1 < 150 Fit 11 JEE s o ms mm o
H#03 Position(@0e2; SC_Q043 @056 =3 < 150 Fit12 o s osmm h ot _ ; 5
#10 Position(@06s; SC_044 @053 =1 <1560 Fit13 R B4 weeowmewmme
#11 Position@072;  SC_045 @0El =3 <1560 Fit 14 b e e om sew em mme e mo o o
#12 Position@076; SC_046 @miEd: R12=0 fo3 T R
#13 Pozition@022;  SC_0O51 @miEh: R3d=0 focy 3 N s
#14 Position(@036: SC_O52 @0E: =1 <150 Fit17 M - D ST
#15 Position@030;  SC_Q53 @070 =3 <1560 Fit18 = & R ey
@D?g S1 £ 15|:| Flt 19 <Qust: ,24 7 gig <3620 10000 ::Lu 150000 [ e iR
@D?4 33 £ 15|:| Flt 2|:| i:;;z :? geg £5%8  1.0000 rﬂu'id 150000 [ Ve iR
IM;::::W Loty 43 Seecied Bock Bt o Use m o Use = .::mw h. .
— (ot g mam || F (- - e
L it Settings - mm?@m i | Hrenrere) | b or
Restore 2 2 O e A S U Rectargle © @ Elpse | ||| Rectangle © @ Elpse ||| | Reclrge & Elos =17
previuns &’ ?ﬂc:d?n?ﬁlr}gs Browse output file —
values g =
I Matric Plot
[\, Beam-Sigma Plot Without leaving the “Optics fit” dialog
it is possible to load the Fast Optics

e53 dizpersive w45 fit

Edit” dialog where you can set/unset
“Active” properties, modify Fitting
constraint block parameters, or enter a
Quad field value.
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MICHIGAN STATE
UNIVERSITY

[

[ 5
Ly A WIS

Fitting

Be patient, I'm working ....

Number of evaluations 450

Press the “Escape” 1NNER

button to cancel
minimization proce

TonkKo cNoKoHCTEMe...
Bcé byner npocto zamevarensHo!

Restez calme...... Tout va bien!

26 focd = +1.036e-02 +2.328e-03 1.000e-03 2.328e+00 | = +0.00=+00
27 focd v +7.946e-02 -3.101e-02 1.000e-01 3.10le—=01 | = +0.00=+00
#28: dispd 1.077e+01 +1.048=-02 1.000e-02 1.048=+00 | = +0.00=+00
#29: beanvd .799=+00 +1.446e+01 1.000e-01 3.913=-03 | < +2.00=+01
=:» Results for e53_disperzive wid_L . fit:
ermination rea=on: USER BREAEK after 600 ewvaluation=l
Minimization info:
0: 1.160e+08 | |=2]]_2 at initial p
1: 1.153=+02 [ |=]]_2
2: 3.298=+03 [ |T°T =||_inf
3. 7.967=-29 | |1 Dp]]_2
4: 1.377e-05 nusmax[J7T J]_ii
C- ann o4 tost e

OT, 23-Jun-2015, East Lansing 8
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Miscellaneous for fitting procedure UNIVERS

* New functions BLOCKnext and

BLOCKprevious with "noFit" options v.9.10.119

» Corrections for Separator scheme in v.9.10.100

the case of Fitting block

° “SetFOCUS” baCk N the Fast Edlt TSC_UES =T UeFUI =5 UEU=+00 FO UEFO0 = 4UESF0T
o SC_0d6 +0.0e+00 <  +3.29%e+00 < +1.0e+01 +2.890e+00
c 5C_ 051 +D'SE+DD < +2.51?§+DD < +1.SE+01 +2.?98§+DD
. . ’ =T TeTuT = hikr==) T Moy =ETTTCeru
OptICS dlalog . 5C_053 +0.0e+00 < +3.202e+00 < +1.0e+01 +3.4562+00 \
Fitting values: Initial Final Precision (Fin-Des)-FP De=sired
t01l: disp2 +1.158=-01 +8.581=-02 1.0=e-02 +8.581e+00 =
t02: foc? = +3.150e-04 —-3.143=-04 1.0e-03 +3.143e-01 =10
k03 foc? v +5.912e-01 +6.146e-01 1.0e-01 +6.146e+00 =10
t04d: Fit 7 +2.487e=+01 +3.303e+01 1.0e-01 1] < 150
k05 Fit 8 +2.314e+01 +3.266e+01 1.0e-01 1] < 150
/ k06 Fit 9 +3.827e+01 +5.153=+01 1.0e-01 1] < 150
t07: Fit 10 +1.665=+01 +2.28%=+01 1.0e-01 1] < 150
t0g: Fit 11 +1.01d4e+02 +8.777=+01 1.0=-01 1] < 150
H H H H Y H t09: Fit 12 +2.119%=+01 +2.143=+01 1.0e-01 1] ¢ 150
* Minimization OUtpUt modification F10 Fit 13 +1.4332402  +1.278e+02 1.0=-01 0 < 150
11: Fit 14 +2.145e+01 +2.170e+01 1.0e-01 1] < 150 j
focd = -5 . 376e-03 —-2.484e-03 1.0e-02 +2.484e-01 =10
1 ] _LC ﬂﬂ%—ﬂ? _ 4 qf.dﬁ—ﬂ? 1 _O=_01 14 CCd=_1 =1
t14: Fit 17 ¥1.4875402  +1.2292+02 1.02-01 0 < 150
k15 Fit 18 +2.367e+00  +2.2282+00 1.0e-01 0 < 150
tle: Fit 19 +6.993e+01 +6.356e+01 1.0e-01 1] ¢ 150
t17:. Fit 20 +5.935e+00 +6.123=-01 1.0e-01 a < 150
16 Fir 21 42 A21eafl 4% T4Emand 1 ne—n1 n ¢ 16N
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MICHIGAN STATE

Miscellaneous for V.9.10.119 CNDVERSITY

* The Kicker dialog modification

» Correction to Output file format for MC plots

* ID modifications for CS-Qgg & CS&dBE plots

* Monte Carlo : modifications for Eloss and Range with Faraday cup

* New Super-FRS configurations

» Kantele calculator: Gamspeed modifications

"Options" dialog large revision
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