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@? Introduction: to Extended configurations AR

The one of main directions of LISE** development is the “Extended
configurations” branch (or “Segmentation”) according to the LISE** “White Book”

« Switch between extended (element) and segment (sector)
configurations

« Minimization tools for extended configurations

« Export/Import separator configurations :
LISE** « other beam transport codes

» Experiment set-up feedback

Why now?

Do not extremely change the optical blocks after adoption of the new version 9.9 in order to avoid
complications with LISE** transportation to QT-framework.

1. The SE property is the serious reconstruction of the code;

2. Quad fields minimization need.
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Introduction: to Extended configurations

http://lise.nscl.msu.edu/9 8/LISE3/Extended%20configurations%20at%20LISE++.pdf
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Discussion of configurations in LIS R
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This document describes the options for determining the transmission through a
fragment separator and includes some description of these options

Introduction, definitions
Using Quadrupole and Dipole fast editing dialog
Concept of “Tuning” dipole

Definition of the cuts by the block
(Angular acceptances, Apertures, Slits)

Slits and optical blocks

Slits and material blocks

Angular acceptance and apertures

Using extended configurations with Monte Carlo
How to obtain an angular acceptance?

10. Benchmarks

L

0N N oo

User
Some definitions
will be used in
the presentation

Advanced

= 69§D

Beam physicist

QT, 08-Jul-2014, EastLansing
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http://lise.nscl.msu.edu/9 8/LISE3/Extended%20configurations%20at%20LISE++.pdf
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@ Comparison of the Classical Segmented & Extended configurationsy Y Y Ers '
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: » Classical (segmented) configuration:

= Fast transmission calculations

=  Optical matrices can be input by user or linked to COSY maps
= Simple and compact description of optical system

= Effective with analytical calculations for experiment planning

z » Extended (elemental) configuration:

= Allows detailed analysis of transmission

=  Optical matrices can be input by user, linked to COSY maps or
calculated in the LISE** code,

and used in segmented configurations

= Tools to obtain angular acceptances,
(which can be entered into classical segmented configurations)

= Tools for displaying ion-beam optics

E‘“!" Very useful with Monte Carlo calculations
including fragment separator design

OT, 08-Jul-2014, East Lansing 4
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Introduction: to Extended configurations

http://lise.nscl.msu.edu/9 8/LISE3/Extended%20configurations%20at%20LISE++.pdf

| Block angular acceptance < Entrance acceptance |

slits after

4. Definition of the cuts by the block:
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0 it
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¥ Usein Cakuations 3 o ot Note: the code does not distinguish
R ] S tuhietm dipersicn (/%) dipersion () S segmented and extended
" somentunl ;T‘ il Ias o o configurations, it’s up to the user
{accepl./dep. ‘ oo 191 ety = -
R e g
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o] o | prolt S ol I I o v el [T | * - Apertures are used only in
. Monte Carlo calculations
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What are S- and' E- blocks?

From the previous slide

scQde does not distipgH
segmented and extelget configurations,
it's up to these

Nowadays LISE** can distinguish!

s-block Construction property e-block

(section, segment configuration) (element, extended configuration)

1. Main feature of E-block — possibility to calculate the optical matrix by means of LISE** :
S0, this construction property tells to the code how and where this block can be used

2. This new construction property allows split properties and utilities of optical blocks. So,
less confusion for the user, more simple and informative

3. Use new commands only for blocks of specified construction properties

4. All optical block classes are separated on three construction categories (on 11/14/2014):

a. only e-blocks (6 classes); b. only s-blocks (6 classes); c. property defined by user (M & E- dipoles, Wien-filter)
- Optical block properties and data

Section-Element construcion property
S-block [Section] © f* E-block [Element] ﬂ

11/12/14, East Lansig



LISE*™* optical blocks (11/2014)
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High order optics
calculated by LISE**

0 1 2

e e-block

l Oprtical block Il

(element, extended configuration)

Non-dispersive
utility block

|
MNon-dispersive block

s-block
(section, segment configuration) 2 “;ﬂpl::'ﬂ || RnB;tu:m q]_
Electrostatic [ | | Shif of
1 dipole optical axis
Wien velocity Delay
1 filter ~ block
Compensating 2
dipole
Gas-filled
0 | separator
0 — nfuickerg
Solenuid4 1
0 | RFbuncherJ
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Property

Optical matrix can be calculated inside of the code

Length of block

Drawing quadrupoles in scheme
Aperture property

Slits after block property

Angular acceptance block property
Aperture property
Block use in the segmentation process (in future)

Block use in the minimization process (in future)

Export/Import separator configuration
(LISE++ <= other beam transport codes)

User level

Efficiency to calculation model, designation

11/12/14, East Lansig

S-block (sector)
no
manually
allowed

no
yes
yes

no

no

no
no

Regular

Effective with analytical
calculations for
experiment planning

E-block (element)
yes
calculated
no

yes

yes
but not recommended

yes
but not recommended

yes

yes

yes
yes

Expert

Very useful with Monte
Carlo calculations
including fragment
separator design
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S & E construction methods : properties and utlites oropucal olocks

S-block

D22,

— Digpersive block ——————————| 1~ Optical block properties and data

* Brho I 0.74773 * Section-Element construcion property
. 1 ?
o D & Eblock Elmeny 7]
Calculate the Values using

(ol 498 66 Setting Charge state -
I N for the Black 2.0] I a4 the Setting fragment from

1

.I Cut(Slits) & Acceptances

¥ [

Bend Sectar D22 2

Hadius=|1_51555 m
Ang|8=| 2208 deg

ad" Optical matrix

General setting of block

| Tweak I 01 b4

Calculate other
Length= | 0.B230 m L}: Calibration file optic blocks |
=
atrix calcul « OK X Cancel | ? Help |
-l S

-
General Block Settings

LJ
Type of Block I Dispersive (Dipole] Ladinleslbey
Dion't plot

Let call automnatically I just for the just leave
spectiometer scheme emply space

Black M I b2z 2
o — = in the beginning I 2 Il
Black Length I 4 m at the end I 2 Il

Distances from the target to

beginning of block | 47575 m

end of blockl 8757 m

11/12/14, East Lansig

E-block

r— Dptical block properties and data

Section-Element construcion property
S-hlack [Section] ¢ E-block (Element) ﬂ
Sefting Charge state Calculatg the Walues using
far the Block [Z.0] I 04 the Setting fragment from

— Dizpersive block

I 0.74779 *
I 0.46256 -

.I Cut(Slits) & Acceptances

| E=l
Bend Sector———————— | D2z 2

& Optical matrix
Radius = | 161665 m

Ang|8=| 2208 deg
Length=| 0E230 m

General setting of block

Calculate other |

1~ Calibration file

¥ Allow remate matrices caloulation

G Matrix calculations |

—— —

-
General Block SeﬂllEs

Type of Block I Dispersive (Dipole)

[uadruples number

Dion't plot
r jusgt for the gt leave
meter scheme emply g

Block Mame I L2z 2

in the beginning

M

Distances from the target to

beginning of block I 47575 m
end of block l FIE m 7 Ok xc::lncell
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| GivenName | Statim] | Lengthim] | BOgkG) | BrTmjconsr.. | Drittsan... | RappiemyR... | L_sfifm)oL_dipim) | 2 nd order | CaleMatZ-0 | sngbec.AppsSits | COSY_lin
tuning 0.000 0.0001 24926 *0.7478 *0.0 *3.0000 *0.0001 na 84 - -
S [|oiitt D751 0.000 0.3500 standard - HY -
IE Dirift glitz 1 0.350 0.0000 SLITS - Hy
IE Dirift Ds1a1 0.350 0.0700 standard c_0.0350 - HY -
lﬁ Dirift Quad 1 0.420 0.3100 +45138  0.7478 QUAD 9.0000 c_0.3800 yes 1 - HY -
ﬁ Dirift daigk. 0.730 0.2700 standard c_0.2000 - HY -
@ ]| oritt Quad 2 1.000 0.3100 41172 0.7478 QUAD 9.0000 _0.3300 ha 1 - HY -
S_I:I Dirift dqigk. 1.310 0.2700 standard c_0.2000 - HY -
E Diift Quad 3 1.580 0.3100 20125 0.7478 QUAD 9.0000 c_0.3800 yes 1 - HY -
E Dirift dgdci 1.890 0.5515 standard c_[.5165 - HY -
EBS| E|ecDip C1 2442 0.6552 84 -~ HY HY
E Diift deldi 310 0.4229 standard - HY -
IE Dipole D22 1 3524 0.6230 +4 6256 ¢ 07478 =221 *1.6166 * 06230 ves 84
lﬁ Lorit ddlsv 4.147 0.3054 standard - HY -
IE Dirift glits 5 4.452 0.0000 SLITS - H-
IE Lorit davd2 4.452 0.3054 standard - HY -
IE Dipole D2z 2 4.757 0.6230 -4E256  * 07478 *22.1 *1.61E6 * 06230 yes =84
IE Dirift dd2c2 5.380 0.4229 standard - HY -
E ElzcDip cz2 5.803 0.6592 =84 =~ HY HY
@ Dirift de2gd E.453 0.5515 standard c 05165 - HY -
lﬁ Dirift Quad 4 7.4 0.3100 +0.6284  0.7478 QUAD 9.0000 c_0.3300 pes 1 - HY -
IE Dirift dqigk. 7.324 0.2700 standard c_0.2000 - HY -
T m
Selected block Angular acceptance [rrad]— | — Inside Aperture [mm) Slits () after thiz BLOCK —— | 1 1-st order Matrix Elements —
Black : i i
Dispersive [Dipole] Lepahiis {9& Selacted Block Edit Usze min max  Use min max  Use Plat
I ) |%m[] ‘{Aﬂﬁ Mutlipole Edit HD'iZDf‘tal : I— " — A " I—I— h Vi
Let call automaticaly [ Vartical + I— r o ITIT r vo l—l— r o e

Block name = Ituning
Charge State [Z-0) = I a4

Lenagth after
thiz block [m

I 0.0001 &g

1

.I Cuts (Acceptances)

Cptical Matrix

Shape
’VHectangler' @+ Ellipze

Shape
’VHectangle i+ Elipze

Shape
’VF!ectangle(? " Elipze

,/QunI?Hapl

Small “e” and “s” chars show permanent properties of blocks.
Large “E” and “S” chars show block properties set by user.
S-blocks cannot be used for the segmentation process (in future).
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Manual recalculation of:e-block mMatrces '

| Calculations | Utilities 1D-Plot 2D-Plot Databases Help

H
.

—d

( Optics ) 3 Tune spectrometer for setting fragment on beam axis
Goodies Tune spectrometer for setting fragment at middle of slit Applied Only to S_blocks
Sabiations ( Manual recalcualtion of e-blocks matrices (only for Experts!) )

Transmission and rate 3

atrices linked with COSY files With “a | Iowed re m Ote

Envelope plot

First grder matrix elements: PLOT permiSSiOn” flag
Firsf order matrix elements : View & Print and W|th0ut COSY_“nks!!!

ad & Dipole settings : EDIT

uad & Dipole settings : View & Print / \
Brho(Erho) Analyzer / _
\
\

Update

Optimum Target

Optimurn Target-Wedge and Wedge-Wedge configurations
Brho scanning

Optimum charge state combination

Meonte Carle calculation of transmission 3

Calculators 3

The First- and Second-Order Matrix Elements for an Ideal Magnet e —)
~Magnetic Mullipole ,jg \ Block settings, Information—————————————————| |
¢ / QUADrpoke | [ SEXTupole Block length [ 0,31 m
o S e o o T S R Cmmpa R || ke
I B (ieidfit pole tip) | 207252 \ KB Setling fragment | 255RT0r
LISE++ [C:~ Popeko~SHELS v7.lpp] Fodus fffoperael |9 A=
13-11-2014 18:15:28 ! % dMu\t\poh\e fived Bv;\o-va\ue [ 0747} m
correghonding to the setting fragment  Fiy coner\ value
H Block Hame Option Status delta l || = &We 2nd ordr matrix elements B(1) calfpration
i ¥ Allows remote matrices recalculation +3E0.05 A
1: Dipole "tuning" checked . .
2° Drift "DTS1" standard checked If the previous matrix e e ey & e R s e T
3. Drift "slits 1" SLITS checked ) ) Fy—
4: Drift :: D101 . standard checked IS d |ﬁ:e re nt from the & recaloulate automaticaly B [fields], keep the matix [Recomendyd] g Emrtrm | & G |
g giig : . S;?ék% gg:ﬁdard g}}:zg]ﬁzg | | t d t . € recaloulate automatically the matii, keep B (fields] d¢  Edt optical matix | X Cancel |
7. Drift "Ouad 2" QUAD checked recaiculate One’ iis 3
8: Drift "dgigk” =tandard checked H
9: Drift "QOuad 3" QUAD checked Shown in the
10: Drift "dgicl” =tandard checked H H H
11: ElecDip "C1t checked I nfo rmation win d ow  Elechostatic Dipols Settings || | Optisl blokk propsttis and dsts
12: Drift "de=1dl” tandard hecked —
5 Di;o i . DS 3 standar == ﬁoggF?ED . _3 330% Sepatn e I— S'Vimn{\ement;ons(tluclun property ﬂ
14: Drift "ddlsv" standard checked Fiomonisi & O vertical Sl p(BeatER O Bt EEwY)
15: Drift "=lits SV SLITS checked Satiing Ch Caleulate the Values using
16: Drift "devd2” =standard checked ) P %E] B4 the $etling fragment from
17: Dipole "p2z_2" checked CilFskotic ek 89709 i, Kit/m turing
13: Drift "dd2c2" =tandard checked £ U [valtage] 173,42 Ky .I Cut(Sits) &Wseceptances T
19 ElecDip  "C2" checked : =
. - " " © Elechic rigidty 42352 WI/T =
20 Drift doZgd standard checked @ Tweak| 01 %
21: Drift "Cuad 4" QUTAD checked © Magnetic rigidity | 0.74779 =~ Tm
22: Drift "dgigk” standard checked [conesponds to the setting fragment) Genera sefting i block ﬂi‘;‘ﬁ:ﬁa
23: Drift "Ouad 5" QUAD checked
24 Drift " dqiqk " =tandard checlked Electrostatic Dipale Canstants ———————— —ad d Elec Dipole setings f tened configurat
35, Trift “Onad 6" OUAD checked i N ) vanced Elec Dipole setfnas for sxtened configurationss
| 26: Drift "dged3” standard checked istance between [0z [Bendpe
| 27: Dipole "Dg" checked | () 12 CEl é Matrix calculations |
28: Drift ‘drift" standard checked I BerdSector————————————————— & Cylindrical
29; Drift "slits 3" SLITS checked Radus (0)- [ 4721 m £ Sphericsl . Au:qmalwﬁallyljlescéalcufla the
. B W fE M matiis, when LISE ++ has
30: Drift " drift . =tandard checked prge= [ 8 deg O Toddd [0 Ehaned the black gty
31: Drift =lit= 4 SLITS checked
32: Drift "drift" standard checked Lenghh - | 08592 m ShowED Scheme | [7) Aot remale maliees
[Hunber of optical blocks: 32 7 X Concel | 7 o | ImDurlan:‘giSd:ri\tlig;El%JE]i\er Etm gsfl[ch't Elln]y Electric
Humber of cosy links: 0
Humber of udated blocks: 32

Hunber of modified blocks: 1 11



