MICHIGAN STATE

Compensating dipole; MARSISPECIEOMELER hivERsITY

v.9.8.41
from 03/15/14
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1. Compensating dipole

2. Using Quadrupole calibration files

3. TAMU extended configurations

4. MARS Angular and momentum acceptances

5. “Solenoid” configuration

v.9.8.177 The presentation has been updated (12/28/2014)
from 12/28/14 to order to include the MARS separator, Solenoid
update setup and Compensating dipole updates
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Compensating cipole PR

LIS K

The Compensating dipole can own only “E-block” property.
The matrices (up to second order) are calculated by the code based on its geometry (L1,L2,Platform inclination angle, Y-gap).

— Dispersive black———————————| - Optical black properties and data

& Brho | 148353 2
B ID.13285 _
o |1s2.225 _

Cetting Charge state Ealculatg the ' alues uzing
e tﬁe Blogk Za] I 0 the Setting fragment from

Wien Fiter

.I Cut(Slits) & Acceptances

& e
& Optical matrix |
Bend Sector—————
Tweak I 01 b4 _ .
Fadius = I 1.2 m General setting of block | Compenzation property
Angle = | 5 de Calculate other Block to match | drift -
§ ? LJ: Calibration file | optic blocks | global matrix values _I

Length= | 09778 m

select parameter for zearch abs.minimum

Coxix [ 0e0  mmdmm [T OED 4w O

— Compesating dipole propertie:

— Exit face shape of magnet
Platfarm l—
inclination angle 5 deg Rectangular f,;' Circular w7 061 ,.m.mfmrad L1 A =M
OK 7
v L1 (1sthaklength) | 0431 m / c/p[azm | e A v/ &

— Platform inclinatien range
4

CT/D | 1447 mrad/% | 044 P/iD

x Cancl | L2 [2nd half length]” I 04874 m
Y Minimumﬁﬁgle 1] deg
Matrix calcllations | M axinyim angle 25 d i
? Help | i’ /W’{ d °d f |§ Find minimum I ]

Allavs remote /% L2 = Radius in the case 7 D= -
matrices calculatfon /it e i | L Abshinimum:> */D"=00 at Angle=4 86 J

{ ] N —— .
- N ﬁ; calculation of platform
== S ) g inclination angle
By // V 75 R. TYP. ‘ """'-'-—_,bf @
///{/ 19_< . \ ‘._ 8.37 —‘ ©)
‘_Qj LCJ(:AT\-ZJN. AND NUMBER OF WELDS TO \

BE DETERMINED BY VENDOR, SEE \—
y
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Compensating dipole & calculation oiiplatiormuncliinanonmancie

Block bomatch [ dat -
global matrin: values

salacl paiameted loi sasnch she meremum

RS [0 mwimm O YAY O
C oWt [C0E  mmiead [TH2 YR O
KD IW[ m'% [0 WD &
= 1/0 [Fa37 =itk [ D41 P/D &
L AbtMiramune VD =00 8 Angle=4 55 J

Compensating Dipole: Platform Inclination Angle

Compensating Dipole : "D3"; Block to match GOM values : "drift"
.0 MeV/u) + H2 (100 mm); Settings on 3°K; Config: MDSSSSSDSSSSSSSSDSONSSCSOS...
dp/p=3.39% ; Brho(Tm): 1.4885, 1.4885, 1.4885
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Using Quadrupole calibration iies

MICHIGAN STATE
UNIVERSITY

Multipole: Q3
—
— Magnetic Multipole Settings Black settings., Information
||DUADlupole SEXTupole Block length I 07 m
L_eft [effective length] 0.7 m Current [Real) Brho-value I—
made: Keeps I for the setting fragment 148853 Tm
I B (field at pole tip) | 1.58317 0 kG Setting fragment [ 35K19+
Radiuz [half-aperture] | 9.75 5 =]
]
Multipole fived Brho-value 148853 Tm

comezponding to the setting fragment

¥ Calculate 2nd order matriz elements

v Allows remote matrices recalculation

Fix current value

W N
Bll] calibration |

| +45.75 4

— if Brho-value has been changed then

 no actions

™ recalculate automatically the matris, keep B (fields)

& recalculate automatically B [fields), keep the matix [Fecomended]

{? Recalculate Bffield) for the fragment cument Brho

£  Calculate Optical matric |

,/0K|

&’ Edit optical matrix |

x Cancel |
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Q3

: quadrupole filed calibration

{#  calibrationfie |

| &  Accept value & Bxit I

xQu'rtl

MARS quad and dipole calibration files

Mlise\calibrations\TAMUN" =

Name ITExt Size Date

wll <DIR> 12/12/2014
] _D12 cal 347 037142014
[ 'IMARS_D3 cal 236 03/14/2014
['IMARS_D3_2014_08 cal 266 12/13/2014
['IMARS_Q1 cal 346 03/14/2014
[ IMARS_Q2 cal 237 03/14/2014
[ IMARS_Q3 cal 167 03/14/2014
['IMARS_Q4_2014_08 cal 217 12/13/2014
|| MARS_Q45 cal 158 03/14/2014
| |MARS_Q5_2014_08 cal 223 12/13/2014



MICHIGAN STATE

TAMU extended configurations —

Name Exdt | Si Dat
TAMU extended til | DI 12/28/2014
filesin the LISE** - _
package TAMU-Solenoid lpp  60.233 03/27/2014
e_MARS_ 2014 _beam lpp  203.568 12/28/2014
e_MARS_2014_35K_121014 lpp  202.659 12/13/2014
=le_MARS_2014_305_121014 lpp  202.659 12/13/2014
TAMU extended _ \Nise\config\TAMU\N"*
. . . L Name Ed |Size Date
configurations in =T HIRS 571375014
the LISE** TAMU-Solenoid lecn  26.611 03/27/2014
package TAMU-MARS_extended_111014 len 182,954 12/13/2014

Note: There are an extended configurations!
For details on extended configuration approach please use the next links

Configurations
Anqular acceptance
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http://lise.nscl.msu.edu/9_8/LISE3/Extended configurations at LISE++.pdf
http://lise.nscl.msu.edu/9_2/9_2_85/9_2_96_slits_analysis.pdf

MARS separator: configuration S rotations

Q QuAD
ag 3 15832 kG
[ - standard
E drif 1.0% m
Q m-dr
[[Il sextupole 1 30 cm
[ - sfandard
j — 1.07 m
5[] Vert. Sit Box slits
o - standard
E‘ drft 175 cm
Brho
E‘ D2 1.4885 Tm
[ - sfandard
j — 0 cm
B Angle
By Rotate 1 e
F E 2560 KMim
E Wien Flter 5 33007
OL -1.04 mmi%
[ 5 slandard
E Dt 3t cm
[3 Dl Dipole standard
rhamher 1867 cm
Br 1.4385Tm
E -2 Angle 5 deg
[ Dl Dipole sfandard
rhamher 1476 cm
B Angle
By Rotate 2 il
o - standard
E‘ drft 23 cm
5 Dl sextupale 2 slits
[ Dl drift slits
Q QuAD
am o 17263 G
o - standard
E drft 14 cm
Q QUAD
j‘ a3 2.8368 kG
s A siandard
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MARS separator : Angular ACCEPLANCE: Ol thesiarg

NSCL
~ANGULAR ACCEPTAMCE —— —BMGULAR ACCEPTAMCE ———
~Shape——— —Shape——
?
& Rectangle J & Fectangle ﬂ
 Ellipse St e Elipse
1t order 2nd order

rrad <-> de
—gl mrad <-» deg |

Haorizontal 2 | 274 mrad
Horizontal + I rirad

Vertical tl &1  mrad
Wertical + I rirad

27
: 45

Solid angle I 398 mar
Solid angle I 39 st

36Ar : Monte Carlo Transmission Plot 36Ar : Monte Carlo Transmission Plot
36Ar (36.0 MeViu) + ; Transmitted Fragment 3Ar (beam); Optics Order: 1 36Ar (36.0 MeViu) + ; Transmitted Fragment ¥Ar (beam); Optics Order: 2
dplp=8.30% : Brho(Tm): 1.7423, 1.7423, 1.7423 dp/p=8.30% : Brho(Tm): 1.7423, 1.7423, 1.7423
AngAccept: Off, Bounds: ON; "D2"-last block for MC calc; Gate 1: "AND" (X [mm]); Config: MDSSSSSDSSSSSS! AngAccept: Off, Bounds: ON; "D2"-lastblock for MC calc; Gate 1: "AND" (X [mm]); Config: MDSSSSSDSSSSSS!
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QIEI-]QQEQEJEIICT\?\E:::IMA o 9Resemolss TN e WARs 2014 ne-ATET " Stripper”: X'(Theta) [mrad] ‘IS\-.];};‘PJ:1Ir:1-'\?\q=!r"1rﬁliqa o SRS s amelesTANL e RS 2014 nes ATEET " Stripper”: X'(Theta) [mrad]
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& MARS separator : Angular Acceptance: ol the arGet=EteCIORBOX IR N I VERS I T

NS
R

5

I Sy _|’

NSCL -

Ellipse shape!
g P 2nd order

—AMGULAR ACCEPTAMCE ———
“Ghape 36Ar : Monte Carlo Transmission Plot
< | 36Ar (36.0 MeV/u) + ; Transmitted Fragment ¥Ar (beam); Optics Order: 2
i Rectangle * dp/p=8.30% ; Brho(Tm): 1.7423, 1.7423, 1.7423
o Eli AngAccept: Off, Bounds: ON; "Slit#4 " - last block for MC calc; Gate 1: "AND" (X [mm]); Config: MDSSSSSDSSSSS!
* Ellipze
80
mrad <-» deg |
60
Horizontal + I BT mrad
Wertical + I 4B mrad 40
i
Solid angle I 097  msr =
oy 20
=
o
>~
: 0
5
o
=
& 20
=L
&
® -40
-60
-80
i -10 -6 -2 2 6 10
‘Ls\-é‘;?j4[01‘.:u.;:r‘.gc?\\sefppjsm\es‘.examples"Ti.r.1U"eJ.-I.L.HSfZEI147:93&%,8'- “Strippef': XI(ThEta) [mrad]
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Main angular acceptance cut takes place
in the X-plane after the Wien-filter

drift 100.0%
o1 94 .55%
Inside of bounds 94.55%
drift B0.96%
In=side of bounds 80.96%
Q2 T1.75%
Inside of bounds T1.75%
drift 100.0%
D1 100.0%

Wien Filter 100.0%
Drift 66.06%
Inside of bounds 66.06%
Dipole chamber 58.19%
In=ide of bounds 58.19%
D3 100.0%
Dipole chamber T6.09%
Inside of bounds T6.09%
Rotate 2 100.0%
drift 100.0%
sextupole 2 85.01%
Inside of bounds 85.01%

OT, 28-Dec-2014, East Lansing

Angular Acceptance:: Cuts

—ANGULAR ACCEPTAMCE ———

2]

—Shape
(# Rectangle
" Ellipze

mrad <-> deg |
I 27 mrad
Verlical £ I 4B mrad
Solid angle I 39 ms1
Target-D2

Horizontal £

—AMNGULAR ACCEPTANCE ———
— Shape
7]
" Rectangle b

@ Elipze

mrad <-> deg I
I X mrad
l—

6.7
Vertical 46 mrad
7

Solid anagle I 04 st

Harizantal +

Target-End

Y [mm]

X [mm]

MICH
UNI

36Ar : MC Transmission Plot - Envelope (all)
38Ar (36.0 MeV/u) + ; Transmitted Fragment 38Ar (beam); Optics Order: 1
dp/p=8.30% ; Brho(Tm): 1.7423, 1.7423, 1.7423
AngAccept: Off, Bounds: ON; "drift" - last block for MC calc; no gates; Config: MDSSSSSDSSSSSSSSDSOI

250

-150

-250

R a n 12 14 1R 1R
r : MC Transmission Plot - Envelope (all)
36Ar (36.0 MeV/u) + ; Transmitted Fragment ®Ar (beam); Optics Order: 1
dp/p=8.30% ; Brho(Tm): 1.7423, 1.7423, 1.7423

2 4 6 8 10 12 14 16 18

after "drift": L [m]
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MICHIGAN STATE

Angular Acceptance:s Differentmetnods —

File: e MARS 2014 beam.lpp

(13 H H H » H
Distribution” (analytical) method “Monte Carlo” method
tuning y -
— Emittance
—ANGULAR ACCEPTAMCE ——— Beam CARD 1D - shape
e — ? | [sigma, semi-axis, [Dristribution
- ? | half-width...] method) —angular Acceptance & Bounds
Eecﬂtfhgle 1.4 mm I 0 IGaussian LI .
g ; | | E [T Use fived angular acceptances
et 2T rmrad 45 Rectangle uniform -
s av mm [0 IGaussian = W Ilze Th}llsu:-alf lirnitz [aperture]llnglde blocks
rrad {-» deg to calculate fragment transmizsion
4P mrad I ] IHectangIe uniform LI -
Horizontal + | 67 mrad T IG - B For block apertures LISE ++ uses the slit limits
Vetical + [ 46 | mad ' aussan accessible from the Block Cut & Acceptance
_ BD % | 0 |Gaussian | dizlog. [Pay attention there for the checkbox
Solid angle l 037 mer
36AT Stable (Z=18, N=18) 1St order
Q1 (tuning) 18
Q2 (D1) 18 SUM
Q3(D2) 18
Q4 (Wien Filter) 18 2.918e+04
Q5 (D3) 18 CPU Sp'E'E'd
Reaction BEAM
Ton Prodnction Rate (pp=s) 6.84e+9 1 .02&+D'3 DI'JS
Total ion transmission (%) 10.941
Total: All reactions (Eps) 6.84e2+8
¥-Section in target (mb) beam Rat.E. (pps)
= - :ﬂ Ll = ﬂ
tuning (%) 11.19 / 6.986e+09
¥ angular transmission (%) 14.63 -
oot sess Beam: 2.6e+05

OT, 28-Dec-2014, East Lansing 10



X=ENVEIOPES

36Ar : MC Transmission Plot - Envelope (only passed)
3Ar(36.0 MeViu) + ; Transmittied Fragment #Ar (beam); Optics Order; 1
dp/p=8.30% ; Brho(Tm): 1.7423, 1.7423, 1.7423
AngAccept Off, Bounds: ON; "drift" - last block for MC calc; no gates; Config: MDSSSSSDSSSSSSSSDSC

— Emittance 100
Beam CARD 1D - shape
5 [sigrna, semi-axis, [Distribwition
half-width...) rethiod)
60
1% mm | 0 |Gaussian ;I
2T miad 45 -
3 mm 0 Gaussian LI T
- £
4 P miad I a Rectangle unifarm ;I "
L mm I 0 IGaussian LI
20
D % | 0 IGaussian ;I
50
-100
2 4 6 0 0 12 e 6 8
B e after "drift": L [m]
36Ar : MC Transmission Plot - Envelope (only passed)
3Ar(36.0 MeViu) + ; Transmitted Fragment *Ar (beam); Optics Order: 1
dplp=8.30% ; Brho(Tm): 17423, 1.7423 17423
AngAccept: Off, Bounds: ON; "drift" - last block for MC calc; ne gates; Config: MDSSSSSDSSSSSSSSDSC
120
10
— Emittance X' & dP/P in target position are
Beam CARD 10 - shape 8 gated on the Detector box
H | [sigma, semi-axis, [Distribuition
half-width...) rnethiod) g
1.2 mm 0 IGaussian j £
o
[ 2T mrad 45 B Rectangle uniform ;I £ 3 .
E i
Y mm I 0 Gauzsian ;I x g
T 0
4 P mrad I 1] IF!ectangIe uniform ;I s
o
5L mm 1] IGaussian j £ 7
ED % 5 IGaussian ;I .
-
-120 -8
B 10 12 14 16 16 225 £18 B i O 15 %
after "drift" L [m] oo oo . after "Stripper™; X'(Theta) [mrad] 11
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Y-envelopes

36Ar : MC Transmission Plot - Envelope (only passed)
36Ar (36.0 MeViu) + ; Transmitted Fragment ¥Ar (beam); Optics Order: 1
dp/p=8.30% ; Brho(Tm): 1.7423, 1.7423, 1.7423

AngAccept: Off; Bounds: ON; "drift" - last block for MC calc; no gates; Config: MDSSSSSDSSSSSSSSDSC

OT, 28-Dec-2014, East Lansing

-60

2 4 5 8 10 12 14 16 18
- after "drift": L [m]

— Emittance 60
Beam CARD 1D - shape
[sigma, semi-ais, [Dristribustion
half-width...] methad]
1.% mm I a IGaussian ;I
2T rmrad I 1] IHectangIe uniform ;I
34 mm 0 IGaussian | 'g
[ 4 P rmrad B0 IIHectangle unifarm ;I >
5L mm I 1] IGaussian ;I
ED % I o IGaussian LI
60
0 2 4 3 8 10 2 14 16 18
TN e o st i 2000 e ATtET "t L [m]
36Ay : MC Transmission Plot - Envelope (only passed)
3Ar (360 MeViu) + ; Transmited Fragment #Ar (beam); Optics Order: 1
dpip=8.30% ; Brho(Tm): 1.7423 17423, 17423
AngAccept: Off, Bounds: ON; "drift" - last block for MC cale; no gates; Config: MDSSSSSDSSSSSSSSDSC
50 ) Y' & dP/P in target position are
gated on the Detector box
— Emittance
Beam CARD 1D - shape
4 [sigma, semi-axis, [Distribution
half-width...] method] z
o
1% mm | 0 |Gaussian | 5
27 mad| O IF!ectangle unform | § H
- o
3% mm i |Gaus3ian j . ;
[ 4 P mrad B0 |Rectangle unfom | &
5L mm 0 Gauzzian j
[ ED % g Gauzsian j

-80 -60 -40 =20 0 20
4 ..., after "Stripper": Y'(Phi) [mrad]

40

60

80

12



MICHIGAN STATE

X & Y envelopestorcp/p=6v6 CNLvERSIT

160
120
80
40
E
£ o} o
>
-40
— Emittance
Beam CARD 10 - shape -80
? | [zigrma, semi-axis, [Distribution
half-width...] method]
-120
1.5 mm I 0 IGaussian LI
2T d o i -
mia I IHectangIe uniform _I -160} = - - - — . -~ - —
3 mm I o IGausxian ;I T PR after "drift": L [m]
4 P mrad I 0 IHectangIe unifarm ;I
L mm | O IGaus&ian LI
[B. 0 x | & | IGaussian ;I 6
2
T
£
p -2
Momentum acceptance
is limited in the X-plane!!
-5 r_— L=
-10
OT, 28-Dec-2014, East Lansing - 4 8 8 10 12 16 18 13

B after "drift": L [m]
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Radial [mm]

[Plrojectile 32516+
23 MeViu 10 pnA

[Clompound 35Ar

[Rlesidual ~ 32Ar18+

Target He

100 mm
Bl o

slits

B
42800 T
slits

standard
£0 cm

slits

standard
25 cm

i
iz £0 mcren

THE Si
1 mm

+

Effective in the Monte Carlo mode!
Use the Gate “Not” to simulate the “blocker”

3IAr

MC Transmi

on Plot - Envelope (only passed)

25 (23.0 MeV/u) + He (100 mm); Transmitted Fragment Ar (FusRes); Optics Order. 1

AngAccept ON; Bounds: ON;

Sclenoid 1

dp/p=100.00%

Continue

"drift 2" - last block for MC calc; Gate 2: "NOT" (Radial [nmy]); Config: SLSSSSMM

Solenoid

Cantour

Sum 14Be+05
Max 336
<X> 135957
<¥> 113468
dx 0777538
df 607486
XY 1 045e+00

SUM
3 360e+02
CPU speed
0pps

Rate (pps)
1.980e-01

Beam_11g+14

1.2 1.6
after "drift 2" L [m]

500
al

- What isotope ransmission to calculate? | Hecoording | ¥-coordinat
& o i After BLOCK. After BLOCK (Gael
g ragrert of interest Chose marually
.................................... Id”ﬂz LI ? |dnlt2 ;I ;S nl
Group of [sotopes alieady calculated T
O e o e [Meake =51) o G i . R A
~ Lstofsotopes homfle  pE o cRm = CRem mrad 4 el ] aiear Gl
to produce inside target. = iy mm o i
Ingut ons raps from e u o TP e CY P e
entitted from target - nofie - o R % C P ® CRaez
© Radial [(pY] mm ' Radial [f£Y) mm i~ {3y Setings
 Chose hagment of itersst | g [1pe]] mvad © ngls [f¥Y) mad | oo g |
A Element Z Table of  Eneigy Meviu " Energy hesu 3
[ [ [ Nucides > o - e o < Radial [m7> sfter Blocker
l:D O Momentum  Mevie O Momentum  Mav/c
| Betar decay " Biho T'm 7 Biho Tm
< Etho MU © Eho MI/C
Chargs states
“—M F— = et © Eneigyloss ey C Enegylass  MeV
" Rangs mm " Range mm
Fleaction mechanism = Envelops m " Envelope m
’VFusmr\ > Residual - ~ Eneigy MeX/mm ~ Enengy MedAmim
Deposition /particle Deposition /patticle
 Tmeoffight  ne C Time of fight s - Gatgl4
o MC transmission options © Length m  Length m
3 tipper [ e stet > [suipper | S
[ L|| <= Stop > [dE -]
Add in the 17 . :
[ movies e | Dstibution” calcuiation | |
plat window
B3 NCcalculationtofile | Weloci Jaci 1
Clvelociy 2 [em/ns] _H Civdociy fomins | -]
Marte Caro calcuiation
X o | B 255kt lon parameters MZg.) | | - lon parameters (M Zg..) | |EI'|VE|.0PE|
/ CHN reutron number) ;” Iz tatomic number) Lu
J

4
14

@ Radial [f[<Y]] mm
 Angle [ (<] mrad

" Energy Mt fu
 TKE ey
 Momenitum Mevidc
Eal N T e

— Coordinate
— Status [Condition) —— After BLOCK,

" absent IBIocker LI
[ mm

& AND " [ mrad
cy mm
NP mrad
o drep %

14



