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Configuration files Path /config/Dubna/
MizehconfighDubna'™ ™~

Name TEdt S5Size Date
e L] <DIR> 127242014
= Acculinna lcn 16,163 0770172003 .
= AcculinnaZ_extended len 269177 0271852013
= COMBAS len 18,801 0770172003
= Dubna_GFS len 16.551 1170472003
—eMSP144 | len 78,041 127242014
= MASHA lcn 21,601 01./13/,2004
= MSP144 len 35.516 0770172003
= SHELS lcn 156,911 11/26/2014
= Vassilissa len 32,332 11372004

LISE** files Path /files/examples/dubna/

MiseMiles\examplesh\dubnal* ™

Name TExd Size Date
[.] <DIR> 12242014
= lacculinna_Ghe lpp 46,201 021672012
= acculinna2 lpp  287.285 02/06/2013
= acculinna2_extended lpp  287.269 02/18/2013
= combas_test lpp 42159 021672012
= Dubna_GFS lpp 39,955 0271672012
¥+ eM5P144 | lpp 97.631 12242014
=Masha lpp  42.496 02/16/2012
=~ msp144_48ca lpp 53.135 02/16/2012
= SHELS lpp 184,666 11/26/,2014
~|vassilissa_22ne_au_states Ipp 54,837 0271672012

Note: It's an extended configuration! For details on extended configuration approach please use the next link
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Introduction

2014: Two quadrupoles have to be inserted between the target box
and the separator in order to increase angular acceptance

Nuclear Instruments and Methods in Physics Rescarch A 411 (1998) 343-350 R ) —

A facility for the study of neutron-rich light nuclei

A.V. Belozyorov®, J. Vincour®*, S. Piskof®, R. Kalpakchieva®,
Yu.E. Penionzhkevich®, V.S. Salamatin?®, V.E. Zhuchko*

Table 1

Some purameters of MSP-144

Gap ol Ist dipole region (mm) 47

Gap of 2nd dipole region (mm) L]

Max. magnetic ngidity, Bp (Tm) 1.5
Focal line angle (deg) 41
Relation of energy, E, ./ E . 5.2
Energy resolution, AFF Sx 0 4

o the MSP-144 positioned at a reaction angle of 4 |

e the 8mm width of the entrance slit of the MSP-
144,

o the diaphragm with a 170 x 20mm? aperture
placed beyond the entrance pole edges at a dis-
tance of 751 mm from the target.

This disposition of the MSP-144 determines the
entrance solid angle of 0.49 msr

4. Detector performance

The focal plane detector [6] consists of a gas
filled, gridded ionization chamber with a seg-
mented anode and two single wire proportional
counters. A schematic cross section of the focal
plane detector is shown in Fig. 4.

We used an ionization chamber 500 mm deep,
240mm wide and 65mm high. The distance be-
tween the anode and the Frisch grid and between
the Frisch grid and the cathode is 8 and 37 mm,

MSP — 144 information:
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NUCLEAR INSTRUMENTS AND METHODS 126 (1975) 413-416; © NORTH-HOLLAND PUBLISHING CO.

A BROAD-RANGE STEPPED-POLE MAGNETIC SPECTROGRAPH

YU. G. BASARGIN, N, 1. BOLDIN, L. E. KOROLEV, V. G, LEVCHENKO and YU. P. SEVERGIN

D. V. Efremor Scientific Research Institute of Electrophysical Apparatus, Leningrad, USSR
and
YU. V. GOFMAN and V. Z. MAIDIKOV

In the described broad-range spectrograph the
momenta of simultancously recorded particles differ
by a factor of 2.6. The maximum radius of the central
trajectory in the region 1 is gy, = 125 cm; the field-
strength ratio in the two regions is K = 1.55. The angle
of deflection in the first region is 60°, in the second one
is 51°. In the region 1 the entrance “edge” angle is
£, = +60°, the exit one ¢, = —60°, and in the region Il
g, = +60° and &, = —28.5°. The source-to-entrance
boundary spacing is 62.5 cm. The smaller gap width
(in the region I1) is 30 mm, the bigger gap width is
47 mm. The focal line is 150 cm long and it differs from
a straight line not more than +5 mm; the focal-line
slope with respect to the central trajectories is 40°.

Tha nalanlatad A Aanandancee af the maanaticfisld
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Configurations

There were three sources to build QQDD configuration

— Global matrix
24795 Joos2as | o | 0 | 0 |151463 [em]
1. “MSP-144_X" COSY file. This file contains 70 mm aperture quads. Effective quad length | 7exes Jromez] o 1 o | 0 [012es e
used in the configuration corresponds to the “coef” =0.9, where L_eff = L_iron + |0 | o |[ekss |laed|| @ )] @ |
HalfAperture * coef. Using this COSY file the LISE** file “eMSP144 cosyX.lpp” has | o | 0 |stemissf17aes| 0 | 0 [wad]
been created. Large X-magnification (2.48) and defocusing (0.5 mm/mrad) values been [11.28911 02933 | o | 0o | 1 [1.20456 [om]
obtained with both COSY and LISE** calculations. f o | o | o | o | o | 1 [
— Global matriz
joisoos J-oozess | o | o | 0 [1.51743 [om]
_ o ) ) |3:51z2z |ose7m | 0 | 0 | 0 |-012867 [mrad)
2. “MSP-144_Y” Cosy ﬂl_e. Th|_s file contains 110 mm aperture quads. Effective quqd o [ o [s7ee07 [amms | 0 | 0 lenl
length used in the conflg_uratlc_)n corresponds to the “cqef""=0.9, where L_eff = leron + [0 [ 0 [mwes|agesi| 0 | 0 [wed
HaIpre_rt_ure_* coef. Using this CO_SY file the LISE*" file “eMSP144 cosv_Y.Ipp - Smaller [a7ess [ooems | 0 | 0 [ 1 [Az0as7 fom
X-magnification (0.15) and defocusing (-0.29 mm/mrad) values been obtained with both o T o o [ o [ o [T &
COSY and LISE** calculations.
Alirn] Alrrad] Aliermn] Alrrad] Aliemn] ]
3. The third source was a MSP144 sketch with drift distances. The “eMSP144.1pp” LISE**
file has been created on this sketch and some parameters taken from “MSP-144_Y” bl
COSY file. For effective quad lengths the “coef” has been used equal to 0.7 which was joozees foo3zcz | o | o | 0 151749 [om]
obtain in measurement in Dubna (SHELS) and MSU (A1900). [zagzear [oms0s7 [ o [ o | 0 [0128E4 [mrad]
| o | o | 34584 |02e538 | o | 0 [om]
/ | o | o Jea3za4| arez | o | 0 [wrad
a. Q2-field “0.54 T” provides zero X-magnification : “eMSP144 a.lpp” [4ag7zs [oosn7 [ o | o [ 1 [1.2045 [em]
| o | o | o | o | o | 1 %]
Aeml Amrad] Aeml Arrad] Aeml AE1
b. Q2-field “0.603 T” provides X-focus at the end of spectrometer : “eMSP144 b.lpp” ~ Global matrix
\ j o566 [-0o00E | 0 | 0 | 0 151749 [em]
j4a5i072 (182071 | o | 0 | 0 [-072865 [orad]
| o | o |35i088 034 0 | 0 [om]
Important: in the COSY files half-apertures of 5 cm were used for both dipoles. In reality the [ o | o Jaesss[amea| o [ 0 [wad)
values of 2.3 cm and 1.5 cm should be set. These values defines vertical acceptance and 751983 [o2mae | 0 | 0 [ 1 [1.20456 [om]
important for matrix calculations. The final file “eMSP144.1pp” used these last values. [o [ o [ o [ o [ o [ 1 [#]
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http://lise.nscl.msu.edu/9_8/MSP144/eMSP144_cosyX.lpp
http://lise.nscl.msu.edu/9_8/MSP144/eMSP144_cosyY.lpp
http://lise.nscl.msu.edu/9_8/MSP144/eMSP144_a.lpp
http://lise.nscl.msu.edu/9_8/MSP144/eMSP144_b.lpp

MICHIGAN E

Configurations : “eMSP144. cosyX’ file R

Lengths mm
effective iron delta fileds Quad-effcoef HalfApp COSY
drift 100 115
quadl 330 300 15 -0.55 0.857 35
drift 220 250 6 1
quad2 | 330 300 15 0.45 LT 35 -24763E+01 -52193E-01 .G0@BPE+08 _0O00GE+080  _@OBOOE+BA  _151L6E+61
drift 825 840 .7TH245E+02 -19687E+01 .000OPE+G0  .0OOOOE+O0  _GODOOE+08 - _12BG64E+00
D1 g/2 5 cm .GPPBBE+B8  .0OGAME+O0  .85781E+01 -.30835E+00 _GOOOOE+AA . POOOBE+BA
D2 g/2 5 cm .GPOPBE+BP  .POOOBE+08  .51456E+02 - _17330E+01 .A0QOBE+0R . PAAOOE+00
drift 1470 -11277E+82 .20886E+00 _0OOAPE+00 .OQAOOE+08  _1000BE+81 - _12046E+81
.000OPE+G0  .DODGOOE+00  .0ODBOE+0O0 . OOOGOE+00  _OGDOODE+0A  _10000E+01
20Ne (23.7 MeV/u); Settings on 20Ne; Config: SSSSSDDSSMMMMMMM
dp/p=66.02% ; Brho(Tm): 1.4084, 1.4084
without charge
sumofre
RIR i ' : T Ern] RIA ' ' ' e RD ' : ! =
10 2y 20
-
e 1
6 Y. 16|
s g _
/ £ g
e _/'/_.\ [ *E E nf
z '\_\ \ 5 4l E
2} BN x © * 8|
N\ -~ Sl
LISE** N
5| w
3l 4
10}
0 1 2 3 4 5 4 0 1 2 3 4 5 0 0 1 2 3 4 5
Global matrix Length [m] Length [m] Length [m]

AR g H H v —r T 3 [A/A T H . B — T gioox ] 0 Al —D gl
| 24796 |o05233 | o0 [ o | 0 [151453 [cm] 10} At o] =
[7a323 [1gmer [ o [ o [ 0 [-072864 [wrad) ol o2y
[ o | o |sgmes |03szr| o | 0 [em 2 004

5|
[ o | o [sem3s[i73zes| 0 [ 0 [wad v
B - -0.06
[11.28911 (020934 | 0 [ 0o | 1 [1.2045 [em] R 1 / g
. 3 Y \ & i
[ o | o | o | o | 0o | 1 [ o) g \./ E—OOB
bt 0 - \ Q
FR Y < 01
R
2| A\ 012|
1
4l l J \ 014
|
6 2| 0.16
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Configurations : “eMSP-144 cosy Y~ file

MICH
UNI

| STAT
v :

Lengths mm
BLOCK effective  iron delta fileds Quad-eff coef HalfApp
afe w0 w2 COSY
guadi 350 300 25 -0.56 0.909 55
drift 230 280 6 1
quad2 350 300 25 0.492 5T 55 .14881E+8@ -.2?9079E-081 .00OOOE+Q8 .OOQOBE+GA .0OOBOE+88  .15175E+81
aritt | 1025 G .31457E+02  .57200E+00 .OODPOE+AP .GOOOPE+AA  .PAOOOE+08 -.12864E+P0
D1 /2 5 om .B0800E+ 80 .Ba008E+ 080 SY8NOE+B1 - _Ju@72E+0A .8d000E+ 808 .B@0808E+80
D2 a2 5 cm .AABABE+BA .BAA0BE+ A0 .36333E+82 - _19671E+01 .BA0BA0BE+ A .BABABE+ A0
drift 1248 WF7SSE+E -86577E-M - BB0BBRE+BA .B0A60BE+A8 -10880E+81 - _120646E+81
.B0808E+ 080 .Ba008E+0808 .000aBE+Ba .B8008E+0808 .Ba080E+808 .180808E+M
20Ne (23.7 MeV/u); Settings on ZNe; Config: SSSSSDDSSMMMMMMM
dp/p=65.90% ; Brho(Tm): 1.4084, 1.4084
without char ge
sum of re
o[RR =R RIA =T RID s
A
P 20f
6| ! SN
/ 1) AN
/ - A 16}
4 AN
/ 5 0
/ g g
. / E o E
¢ 2f J_/“\ / E E
b ] = o
w < N\ =
ol \\ // S - \ 8
\
2| N \
LISE** \ o 4-
N
s 4l
Global matris 0 1 2 3 4 5 6 0 2 3 4 5 6 03 1 2 4 5
Length [m] Length [m] Length [m]
015008 [oozess | o | o | 0 [151743 [em] B - g — ST vy g g — T 05
[m5122z o577 | 0 | 0 | 0 [-012867 [mrad] 45| ool
| o | o |5Feav 034861 0 [ 0 [em asl p——— |
[ o | o [%3mmaqsesi | o0 | 0 [wad] 004}
25f |
[a78237 [00ama [ o | 0 | 1 [12085 [em] = " ~ 006}
s o) == £
o [o [o [o [ o [ 1 = : So,sr\\/ \ B ool
#[cm) Armrad) [cm] Amrad] Alem) A%] £ osf < \ \\ g’
e o5l / - <
E ! / 057 \
| 012}
15| / s
| i i
Sl . f 5] N 014}
- [ TR
5] ; 018 |
0 1 2 3 4 5 6 25 0 1 2 3 4 5 6 0 1 2 4 5
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Configurations : “eMSP144 a.lpp’ file

Lengths mm
effective  iron delta fileds Quad-eff coef
drift 312.75 332
quadl 3385 300 19.25 -0.56 0.700
drift " 2115 250
quad2 3385 300 19.25 0.54 0.700
drift 85875 878
D1 g/2 2.35 em | Changed according to the original MSP144 information
D2 g/2 1.5 cm )
drift 1470
Here is zero X-magnification
20Ne (23.7 MeV/u); Settings on 20Ne; Config: SSSSSSDDSSMMMMMMM
dp/p=15.82% ; Brho(Tm): 1.4084, 1.4084
without charge
sum of ©
E ' ' B B — job ! 25 2 * B B : — ob 4} r * * * B —
P — RIA e RID =
20
35| . 15¢ /} N
/ N
25} /
/ 05| e \\ 161
15 /\ / g & z
- N L\"
4 05 \'\ s ‘E 05} \ E 12|
: \ / " |E o
8 . / < 5 e
» g 15 \ 8
15
\\ y \\
o5l \’/ 25} N 4
++ ’
-35)F 1
LISE
=351
-45 0
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Length [m] Length [m] Length [m]
UV e AR e °[aB .
al
5l -0.02 [
o [ 0o | 0 [151743 [om]
2 -0.04
o | o | o |071z84 [mad 2
| o | 0 3484 02953 0 | 0 [em g o < 00
: f 1 / T
[ o | 0 Jazma]ar [ o [ 0 (wad : < \ f 3 e
|dag7z8 [oogn7 | o | 0 | 1 [1.20456 [em] R < L E
: e
[0 [ o [ o [ o [ o [ 1 = } of e <
Alem] Hmrad] Aem] Hmrad] Aem] /%] At 012
1
1
2 -0.14
3 2 -0.16
1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5

P4 anta 49nEAT
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Configurations : “eMSP144 b lpp? file

MICHIGAN STATE
UNIVERSITY

-

3 T
- al
_.r -l

effective  iron delta fileds Quad-eff coef
drift 312.75 332
guadl 338.5 300 19.25 -0.56 0.700
drift 211.5 250
guad2 3385 300 19.25 0.603 0.700
drift 858.75 878
D1 /2 2.35 em | < Changed according to the original MSP144 information
K
D2 g/2 1.5 cm
drift 1470
Here is zero X-focus
[ First order matrix clements - | ) S
First order matrix elements
20Ne (23.7 MeV/u); Settings on 20Ne; Config: DSS$SSSSDDSSMMMMMMM
dp/p=15.82% ; Brho(Tm): 1.4084, 1.4084, 1.4084
Tt
SRR Cre] R CaR] R =
L 2t 2l
3t 7
/
AN . 1
4 4) 16}
T 1 "R o g
g 7 £ £
[ ¥ € E 1z}
« N\ oA 5— A E
5l s E: =l
o
LISE*+ ]
as al 0
0 1 2 3 4 5 0 1 2 3 4 5 0 2 3 4 5
Length [m] Length [m] Length [m]
7[AR - o AR i — °[ATS
— Global matix o002
25}
| omesff-coooe [f o | o | 0 |151749 [om] 5f 204
Jaasiorz (19209 | o | o | 0 [-012865 [mrad] _ 15} .
E 3l TR o 00
| o | o |asoas o3| o | 0 [em] £ 5
< I £ oo}
| o | 0 Jasssos|amaod | o | 0 [wad] £ ) < " \\J \ £
i a
[Feisea Jozaee [ 0 [ o0 [ 1 [1.20456 [em) s N N < ™
[0 [ o [ o [ o [ o [ 1 & S k. 012
\
Sl - [
016}
I - 1 2 3 4 A 25 0 1 2 3 4 5 0 2 3 4 A
,j\'é?fljd[c!“:[)ﬂlnﬂ:znuwms\avuemspm Length [m] Length [m] Length [m]
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Settings for AngularrAcceptance stuay,

Beam
fil & Element qr Beam energy - Emittanc
« e ” [ [we [0 Enegy & [ 23B5a7e | MeViu ll [S,Snf:fnsgﬁfg‘s' f e &8 [ﬁ%ﬁt;hégﬁn Conoled wm & em
eMSP144 An q Acc.| pp 10 TRE O [ amzm Mev R ot method) beam respect to spectiometer

z Bho [ 14084 Tm ﬁx mm [0 [Gaussian | ax [ 0 mm
[ sabe p o[ 4z Gk 27 mad [ 50 |Rectange unform =] daT [0 mad
- Table of U O] AT R v mm [0 [Gaussan =] e [T
/ Huglides ey 4.F mrad I 20 IHeclang\e uniform ;I dF IT rrad

aljz = I T ” 5L mm I o IGauss\an ;I dT IT degrees

I K i eox [0 IGauss\an ~| dpP IT degress

@ 1 oy

o [ —
pps
] Eneray Loss in the IU— RF frequency 20 MHz

& K l—
x s | target b (KWW Bunch length 1 nx

Mente Carlo calculation of fragment transmission EI
- What isotope ransmission to calculate? - H-coordinat - Y-coordinat Gate ]
& Oret et bk After BLOCK, After BLOCK. Az
. ne fragment of interest, 0ze manually here i
IStnpper - E\'(S IStripper - ;S o {Q} e |
Group of |zatopes already calculated iy @ -
. by the Distrbution methad [Mealc = 0] ("] m o i [ ND" - [100,100]
- List of isatopes fiam fle o . o % (T mrad R mrad | < # [mm] > after frame
to produce inside target = Cly mm L mn
's Input ions raps from file B § CP) mrad P mrad
emitted from target = —nofile - o dPsp %  dPiP % Gate ?
" Radial [((xY) mm " Radial [((Y)  mm o
- Chose fragment of interest O Angle [p<)] mrad © Angle [ (< "Y] mrad
| TEEEtE:
4 Element £ /' Table of " Energy et " Energy Mel/u
[0 [ne [10 Chockdes  TKE Mey C TKE MV
«a e = " Momentum Ml " Momentum Meliic
I Stable =1 = " Brho T*m  Brho Tem
" Erha MJ/C " Etha MJ/C Gtz d
- Charge state: o
|1D+ Dipole 1 vl Set " Energy Lass e " Energy Loss et
" Range mm " Range mrm [ IEEE
- Reaction mechanizm " Enwelope m " Envelope m
Projectie Fragmentation - Energy Me\u".:"mm Energy Me\u"g’mm
I I d _I » Deposition /particle » Diepozition /particle
- " Time of fight  ns " Time of flight s - Gate 4
63(;1" MC transmission options I " Lenath m  Length m I
IStripper j < Start > IStripper LI [ GGt
window ][ %= Stop > fwindow |
ool i) if= 1 I " |
B £  "Distribution” calculation | |
e il
Bé MC calculation to file | Melocity Velocity —————
- IVeIDcity_Z [zmdns] ;I g IVeIocity [zmdng] LI
X out | E Montezgillztcalculation lon parameters (M2.q.] lon parameters (M.2...]
. IA [mazs number) ;” C Iqu ;”
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http://lise.nscl.msu.edu/9_8/MSP144/eMSP144_AngAcc.lpp

e

Angular Acceptance s 1>t order:

S e : Monte Carlo Transmission Plot
E A0pge (237 MeViu) + | Transmited Fragmen TNe (beam) Opcs Ovnder 1
= dplp=18.82% | Brho{Tm) 14084, 1 4084
AngAccept: O, Bounds: ON; “fama” . last block for MC cale; Gate 1: "AND" (X [mm]): Confix SSSSSSDDSSMMMMMML
] 18
2}
% 14
A
A7
" 10
l‘ E
= 6
[ 2
E .2
¥ £
%
-10
-14
-18
=8} =40 =20 o 20 40 BO
(T T after "Stripper”: X'{Theta) [mrad] Lastien
Global Transmission CUTS
Target
_drl 100.0% —ANGULAR ACCEPTAMNCE ——
Quadl 100.0% Shape
dr2 B2.04% ' Heclangle H |
Inside of bounds B82.04%
" Ellipse
A2 B84.10%
Inside of bounds 24.10%
“dr3 100.0% mrad <> deg I
“dr3a 100.0% Horizontal + | 35 mrad
ipole 1 65.978 Wertical | 103 mrad
Inside of bounds 65.97% 5
Sald angle I 113 msr
Dipole 2 100.0%
“drs 100.0%
frames T7.48%
Slics T7.48%

E
= 20Ne : Monte Carlo Transmission Plot
E after “Stripper X'(Theta) [mrad] window projection — 3Ihe (23.7 Me\iu) + | Transmited Fragment 2Ne (bearn), Optics Order
M dpdp=1582% ; Briho(Tm): 1.4084, 1.4084
. Anghccept Off, Bounds: ON; “frama” - last block for MC calc; Gate 1 "AND" (X [mm]i Configz SSSSSSDDSSMMMMMMAA
E 700
Eal
w
=) 00
Ll
0
- 500

400
famtarticy lalt
e '!s‘[!.—';ps—:':hlr"'."“ﬂ“:':“ A]%" sindew prajmction — Offe (297 KalWre) + ; Teanemitimd Pragasat 2 (besa): Optics Order: 1 Palr
dhoeept OHLS oibds O Civawa® - last block far WE caic: Gabe 10 CAND® (X a1} Gonfis: SEESSSCCSSHHEHHHN @
g
1 demerasatasn | s-wess | wemam | yomasm devastion | FMEE | arma  |SumilECounis| LaitPeiges |BightPeigus|
| | +4.092Ec-02 | -2.1032&+00 5. 2ilet0Z2 2.025e+01 T.007e+01 | 3. 30F1e+04 L1008 | 2. 7BE=+01 | 3 16E&+01 |

100

ST 0 20 0 20 a0 50

after "Stripper”: X'(Theta) [mrad]: window projection

20Ne : Monte Carlo Transmission Plot
aftes "Stripped ¥ (Phi) [mrad): window propec ton - PNe (23.7 MeWiu]+ | Transmitted Fragment 0Ne (beam . Optes Order; 1
dp'p=16.82% | Brhe(Tm ) 1.4084, 1.4084
AngAccept Off Bounds: ON; “frame” - last block for MC cak; Gate 1; "AND" (X mm]); Config: SS5S55DDSSMMMMMMAA

850

o |
Hante Carlo Tramsissics Flak
“Hirippas-: ¥ [Fha) |wrmd]:  wizdow progscticn --- S0He (217 Hefeul + Transmitted Fraguant JHs (bean]: Optics Cedar 1 o]
Wk BrhoiTe| nad, 1 Aned

epr. Oif,  Bounds ON.  “frawe® - last block far MO calo. Gate L ANDY (X (el Conflg SSSSSSDISSHHHMMEY lie Swe
1] disertbatiar | wewmsn | wemaw yehan | dewistion | PWIH | aras (T Counte ] LafiFeiana | TahtPel aws
il | -L 007002 | <0 bb8lei0D §o120wi02 | 1%l | 2 OSdwedl | F A0Skeed) | 3 LikeiDF | B ERSe00 | 1 IMMmi0)

.

50
-12 k] -4 4 ]

[
1 44_AngAce o after “Stripper™: Y'(Phi) [mrad]: window projection



Angular Acceptance : 2% order;

= ¥Ne : Monte Carlo Transmission Plot
ZiMe (23.7 MeViu) + ; Transmitied Fragment ®Me (beam Opiics Order: 2
s.' dpip=15.82% ; Brho(Tm): 1.4084, 14084, 1.4084
- AngAccept: OFf. Bounds: ON. "frame” - last block for MC calc; Gate 1: "AND" (X jnm]); Config: DSSSSSSDDSSMMNIMMMA
=
-l
H
E
z
o
=S
*
%
(=N
e
=
a
]
b
25 .l o
50 40 -20 ) 20 0 B0
e 144 _tgh after "Stripper”™: X'[Theta) [mrad]
Global Transsission CUTS
Target RECOMMENDED
tuning 100.0%
e Heaes —ANGULAR ACCEPTANCE ———
Cuadl 100.0%
ara 02.29% — Shape
E:ﬂ':ﬂ. of bounds !;.;'.J ?
* Rectangle =
i) TY. 0%
Inside of bounds !3.9!\) (‘ Elipse
“dr3 100.0%
_dria 100.0%
ipole 1 6.5 mrad <-> deg |
Inside of bounds 66,558
Dipole 2 8. T0h Holizmali I % m'aj
Slics S8.70W
= e Wertical + I 9 mrad
Inside of bounds 2. 660
X Solid angle I 099  msr
(:n- -u.an
siies 79.58%
r
Filtar-gats 1 100.0%

OT,|12/26/14, East Lansing
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20Ne : Monte Carlo Transmission Plot
after Stripper”: X'(Theta) [mrad] window projection -— 7INe (23.7 MeViu) = : Transmitted Fragment Me (beam); Optics Order:
dpip=15.82% ; Brha(Tm 14084, 1.4084 1 4084
Anghccept Off, Bounds: ON. “fame” - kzst block for MC cak: Gate 1: "AND" (X [mm]): Config: DSSSSSSDDSSMMMMMME

-20 -10 <] 0 20
after "Stripper”: X'(Theta) [mrad]: window projection

o [ e el

el
By

Bl

1000

)
7
2

20Ne : Monte Carlo Transmission Plot

afier “Stripper”: Y'[Phi) [mrad] window projection - *Ne (237 MeViu)+ . Transmitted Fragment ®Ne (beam|; Optics Order 2

dpip=15.82% ; Brho(Tm): 14084, 1.4084, 14084

AngAccept Off, Bounds: ON, “fame” - lzst block for MC cak: Gate 1: “AND" (X [mm]); Cenfig: DSSSSSSDDSSMMMMMME

-12 ] - [ 4 a 12
after "Stripper”: Y'(Phi) [mrad]: window projection

%
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MICHIGAN STATE

UNIYERSITY
Momentum Acceptarnce —
% 200 Monte Cerlo Transmissian Plot == ~ Emittance
= 20Ne : Monte Carlo Transmission Plot i | pan B0 e
after "Stripper": dP/P [%] window projection — 2WNe (23.7 MeViu) + ; Transmitted Fragment 2°Ne (heam); Optics Order: 1 = gl?a?-width | . method)

m dpip=15.82% ; Brho{Tm): 1.4084, 1.4084, 1.4084 B

AngAccept: Off, Bounds: ON; “frame” - last block for MC calc; Gate 1: "AND" (X [mm]); Config: DSSSSSSDDSSMMMMMMB 1.4 mm | 0 I[iaussian j
z 50 27 mad| O |Flec:langleuriurm j
B . A¥Ymm | 0 |Eaussian :]
Ly
F:“ 20 4 F mad | I |Haclang|&uriurm j
_:@_i | ‘ 5L mm I 0 |Gau$$iar| j
AE ”| ‘ o h . H ‘ ‘ ‘ | it B.D % | 20 IEaussian L]

' Il L
Yy H| 1] Al 1/ il
|
[ P ||U|. s
a0 I |
in the current configuration is defined
o —— “! by rhe lonization chamber size
frer *Stripper’: dP/F (2] window peajection JOHe (237 He¥eu) + 0 Teansaitted Frageest Z0He (hean); Optics Ordes: 2 Print
p/pelS 82% | BrholTn): 14084, 14084, 1.4084
fghcompt: Off - Bounds: ON:  “frawe’ - last block Bor BC calc: Gate 10 “AND® (X [na)); Confin: DSGSSSCIDGSHMMMKEH File Save
1ot 1
| distriboticm | E-mean | H-RAE |  y-wag | dewiation | FUHY | area  |SunOfCounts| LeftPsigua|RightPsigua|
1 | -L 2485202 | +1 6002=+00 | 1.400=+02 | 7 000e#00 | 1.325et01 | 1.4310=+03 | 2.G6let0d | 7.0G6e+00 | 41062400 |
dP/P = 13.25 % (total)
10
-7 -5 -3 -1 1 3 § 7
LI G DvbnliMmmialaNEP 4 Nomiccis] after "Stripper”: dP/P [%]: window projection

OT, 12/26/14, East Lansing 12



Momentum & AngularACCepLance

A Elesert v Blaam somgy || Emdtsnce e
= i AR X 1 - "% 1o
W0 [0 ey @ [T WA | P | et Dusin 5, el & Con
e we O [ anmw Mo netod oo espmct 0 specyoTmen
2 BRL) K m [ O =] rr LR 0 "
I Ttk Geve 27 wod[ W [Aectwgeavom ] [ a1 [0 e
- Taku w Y oo [0 [Gowews ] T av [0
huchdee AP wad[ A [Aectwgmasiom o] I ap [0 e
j_—::_?_ o sl own [ 0 [Gawean ~r a1 [0 degene
- yN_w = 50 X 10 [Aectange unom -] r dP [T 0 depwes
| I
L e
; AFfrecusncy | 20 MMz
= £ Lozs in the
= © [oooTa ow e I [
S — = | (S ———— R Bunchioroth [T e
¥Ne : Monte Carlo Transmission Plot , N ¥Ne : Monte Carlo Transmission Plot

e (27 MaVi) + | Tranamiied Fragment *Ne (beam ) Optcs Order 1
dop 1S 82N  Beho(Tmy) 14084 14084 14082
Anghccegt OFf Boungs ON. "Same” -last block for MC cakc. Gete 1 "AND" (X ]y Config DSSSSSSDOSSMMARMNM,

e (37 MeV) ¢ . Tranamed Fragment *Ne (beam | Optcs Order 2
SpP=1582%  Beha(Tm) 14004 1 4004 1 4004
AngAccest O Bounds ON. “fame” - last biock for MC cakc. Gate 1 "AND" (X ). Config DSSSSSSO0S

e (5 S IRM Dol O

X'vsdPPP 1storder =t X'vsdP/P 2nd order
Oy ‘
g 5,
: :
* - E -
i = aftor "Siripper X(Theta) fmrad] - “_ e » jmwormn-i . -
” a 2
Y'vs dP/P 1storder s Y'vsdP[P 2nd order
sb ‘; i 1
E
z 4
;} 8
4 .a i -
OT, 12/26/145 l:n:tl;;ncing. ‘ hec Sirpper” Y (P fmead o0 e 13



Envelopes : emittance X & Y/ (219 order)

“eMSP144_a.lpp”

Beam -5l
& Element g+ — Beam energy — Emittance I
Bearn CARD J - shape 2D 20 - shape ‘ [l ‘
[E [Ne [10 Enerqy & | 2365378 MeWiu ? | (sigma, seri-asis,  (Distibution mods  Monte Calo CO9AIE ol el
IT KE 2T Mev half-width...] method] methad] — besarn respect b spectrometer —
Z Erho (e 1.4084 Tm 1% mm I 10 IHectangIe unifarm LI r I
I Stable P [ 4.222 Gevic 2 T rmrad I ] IGaussian LI r I a mrad
Table of u (o 473+t RV Y mm I 10 IHectangIe unifarm LI r I n
Muclides i - 4 P rmrad I 0 IGaussian ;I r I n rrad
=N | = Beam intengity—————
P - - 5L mm I 0 IGaussian LI r I 0 degrees
a N = " - P[0
6D % I ] IGau33|an LI r 0 deqrees
o« I 1 prd,
J— - o T e W Torereiiacn Po - Evociope il
’ - e 20Ne « MO N e
200 o AT T - S a <UNe : MC Transmission Plot - Envelope (all)
l\e N I\I( TI ANsmission PlOt - En‘.elop{" {a“} B 20Me (23.7 MeViu) + | Transmitted Fragment 20MNe (beam) Dpl!-:s Order: 2
“Me (23.7 MeViu) + ; Transmitted Fragment “Ne (beam} Optics Order: 2 g dp,p:15'_32% ) Brhorrm);i?.‘mﬂ#_ 1.4084_1.4084
dp/p=15.82% | Brho(Tm). 1.4084, 1.4084, 1.4084 % AngAccept Off Bounds: ON: "frame” - |ast block for MC cale; no gates: Config: DSSSSSSDOSSMMMN

AngAccept: Off, Bounds: ON; “frame” - last block for MC cale; no gates; Config DSSSSSS0DSSMVNG

a
kil
El 50
40 £l
4]
30
10—
E : T
E E
k3 > -
0K
-30
-40
50
-0}
0 1 2 3 ] B 0 1 2 3 4 5
e after "frame”: L [m] IS & o [CADube 014 MaskeMEP 144 g after “frame™: L [m]

OT, 12/26/14, East Lansing 14



MICH

Envelopes : emittance X° & Y’ (204 order) LTS e

AN STATE
R Y

1y 1 o I

“eMSP144_a.lpp”

Beam
& Element g+ — Beam energy Emittance —
I_ I_ I_ Beam CARD - shape a0 20 - zhape
20 [[] Ne ] 10 Energy | 2365378  MeWsu ? | [zigma, semi-axis, (Distribution miode [Monte Carlo Enr:;tlﬁted mm &€ em
IT TKE ~ 47277 Mey half-width...| method] method] — beam respect to spectrometer—
z Bha | 14084 Tm T¥ mm [ 0 IF!ectangIe witorm |1 T dx I 0 mm
I Stable =] [ 4,222 Gevlc 2T mrad I 40 Rectangle uniform | dT I I mrad
Tk u O 4T3erd WY 3% mm | 0 |Rectangleuniform = || T dy [0 mm
Nuclides ; j 4. P rmrad I 15 IF!eu:tangIe urifarnn j r dP I 1] mrad
= :> Beam intengity——————
< ~ 0 " 5L mm | 1] |Gaussian j r dT I ] degrees
=N = z -
ED %= 1] Gaussian ~ dF 1] deqrees
ST s | | - |
‘ L I e
— — 1% Mt WC Trensmission Pl - Emvelape [oll)
20Ne : MC Transmission Plot - Envelope (all) 20ne : MC Transmission Plot - Envel 1l
Ne (23,7 MeViu) + ; Transmitied Fragment 20Me (beam); Opfics Order: 2 o ke . I_‘lnhlr!“h"]“ ;: - ‘n'fe [.]|'H;' (ﬂ )
dpip=15.82% ; Brha(Tm): 1.4084, 1.4084, 1.4084 ke (23.7 MeViu) + . Transmitted Fragment @Me (beam ), Optics Order. 2
Anghccept OFf Bounds: OM; "frame” - |last block for MC cale; no gates; Config: DSS55550DSS MMM dplp=15.82% ; Brho(Tm)- 1.4084, 1.4084, 1.4084
. - AnghAccept: Off, Bounds: ON; "frame" - last block for MC calc; no gates; Configr DSSSSSSDDSSMMN
B0k 50
80 h
30
40
20
| 10
= —_ -
E o j E
s . - > e
=20 1 -10
40
=30
80}
a0}
-50
-1ae 1 2 3 4 5 0 1 2 3 ] 3
*OT: 12126114, Eastlansing after “frame": L [m] ft ' - after "frame”: L [m] 15




“eMSP144_a.lpp”

OT, 12/26/14, East Lansing

Bearn
A Element gqv
[207 [me [10
[0
z
[ Swbe
o T
ez =
v =
Ok

i

Lo f? o [ e o[BS

X [mm]

emittance dP (27%%order)

Beam energy

Eneiy & [ 2385378 MeMiu
TKE e 47277 LEN
Bhe © [ 14088 Tm

P ' W Gevie
u C [ 4734 K

— Beam niensiy
- | 10 enf
o I 1 prd

20Nz 2 MIC Transmission Plat - Envelope (all)

(S
[eniance .
ﬂ Widepha il Disnbidion D 2D e Conelted & Coem |
half-widih...) methed) methad] e
1% mm | 0 |Rectanglewibom || X[ T wm
2T mad| 0 |Rectanglewitom = || o |T s
¥ mm | 0 |Heumgemium ;l - ay G
AP mad| O IFleden;Ieuium || ap 5 —
SLom | 0 [Gaussian = a1 [T degees
6o x [0 ]| o T s
~ Continue |

20Ne : MC Transmission Plot - Envelope (all)
20Ne (23.7 MeV/u) + ; Transmitted Fragment 2Ne (beam); Optics Order: 2

AngAccept Off, Bounds: ON;

dplp=15.82% ; Brho(Tm): 1.4084, 1.4084, 1.4084

"framea" - last block for MC calc; no gates; Config DSSSSSSDDSSMMMMMMM

150 K

-50

-150 |-

Conlour
Sum 4.41e+06
Max 10000
<¥» 2 68237
<Y= -0.405045
d¥ 153405
oY 49.B526
Y -1457e+00

201 4MasiovieMSP 144 ppl

2 3 4
after “frame": L [m]
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MICHIGAN STATE
R Y

SITY

1G
Turn off MSP=144 spectrometer, TR

I .
i -

Beam (-9 |fmesal
& Element g+ — Beam energy — Emittance
Beam CARD 1D - shape 20 20 - shape =
I 20 I Ne I 10 Enemgy & | 23EE370 Meviu ? | (sigma, semi-aris,  [Distribution rods [Monte Carlo Eoﬁﬁmd i Em
W KE 7577 Mev half-width...] method) method] beam respect to spectrometer—
Z Btha 1.4084 Tm 1.5 mm I ] IGaussian ;I r dx I 1] mm
I Stable P © [ amz  Gevie 2T mad| B |Gaussian ~| L
ST u C [ 473 KV 3v mm |5 [Gaussian =l dy [0 |mm
Nuclides } } 4P mrad I 8 IGaussian ;I r dpP I 0 rad
a > = Beam intengity————————— -
p= = - 0 e EL mm | 0 |Gaussian | dT I 0 egiees
M
ED % 0.2 Gaussian | dP a egrees
T | | L=l | !
=
L pps
Energy Loss in the RF frequency I 20 tHz
% Cancel | [ Doons7at kw e [0
target box [Kiw] Bunch length I 1 s

Ilﬂ'{“m: L] '-IEll II, e II'J'UHII\!UH .-l:ﬂnl-"l'l.
1. QuameTp nydyka — 10 mm.
2. AMUTTaHC Nyyka — ¢, =¢, = 40 -60 = Mm mpan.

use this cell to "turn”
separator relatively
the primary beam
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