& Fragment separator “BIgRIPS” @ ILISE " : —

-

High Order extended and segmented configurations

Version 9.8.169 Link: Fragment Separator “BigRIPS”
from 12/12/2014

L New BIigRIPS configurations in LISE**
» Detalils of the Extended configuration

» Comparison of calculations with high order
segmented and extended configurations

O Angular Acceptances

0 Momentum Acceptances

O Beam dump fixed @ D1

OT, 12/26/14, East Lansing 1


http://www.nishina.riken.jp/RIBF/BigRIPS/overview.html

© i : . . MICHIGAN STATE
@n BIgRIPS high order extended andisegmentea configurations LTS EM

R L. rer

NSCL

Segmented configuration with
COSY maps (3" order) by
Hiro Takeda & Hiro Suzuki

from 03-Dec-2014

Configuration files

Path /config/RIKEN/

Mise\confighRIKENY"_*

THame

Edt Size |Date

<DIR> 12/13/2014

BigRIP5 7D 3 |
BigRIPS-FOF3-PACO702
BigRIPS-FOF7-PACO702
BigRIPS-FOFS-PACO702
BigRIPS-ZeroDegree-PACO702

len 334767 121372014
len 30.473 12/09/2006
len 58.205 12/09/2006
len 62.140 12/09/2006
len 82224 12/09/2006

e_BigRIPS | len 925436 12/13/2014
RIPS len 24,974 10/10/2003
LISE++ files Path /files/examples/RIKEN/
\lise'files\examples\RIKEN\"_*
Name Ed |Size |Date

<DIR> 12/13/2014

el
BigRIPS_ZD_3rd 34Ne
e_BigRIPS

lpp  356.187 12/13/2014
lpp 945,669 12/13/2014

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

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

OT, 12/26/14, East Lansing


http://lise.nscl.msu.edu/9_8/LISE3/Extended configurations at LISE++.pdf

MICHIGAN STATE

Details of the Extended configuration

L1 S Eee

Optics blocks and Sextupole fields by
courtesy of Takeda-san sextupoles

f '; Quadrupaoles and diEoles fast editt

Bilck | GivenMName | Startfm] | Lengthim] | BOKG] | BriTmjcoreal | Drittd Fangle | F
iy turing 0000 00000 +29.4259 *B.8278

8[| it _mn 0000 05000

9 | orit 57O 0500 05000 F8.2571  8.8278

5 | orift _mz 1000 0.2000

O | it _m3 1200 0.8000 222775 88278

8[| it _m4 2000 0.2000

9 | orit 5TO1¢ 2200 05000 FS.4664  5.8278

5 | orift _ME 2700 1.0000 standard
Ty |Dipcle D1 3700 31416 147134 88278 =300
S | Dkt beamdump G R4z 04670 standard
8[| orift _021 7303 0.0000 5LITS
5 | orift _nzz 7309 05330 standard
o | ot 5TE2-a 7.842 05000 #11.3626  8.8278 MULT
8[| it _nz4 8342 02000 standard
9 | orit 5TO2b 8542 0.8000 124320 88278 QUAD
5 | orift _026 9342 02000 standard
O o 5TH2¢ 9542 05000 16817 2.8278 QUAD
8[| it 028 10,042 0.7500 standard
8[| orift F1 10,792 0.0000 5LITS

Almost 176 optical blocks
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X [mm)]

N
C .)

]

A-envelop

X (mm)

Distr
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100 |-

a0 |-

20 |-

=100 |-

140 |-

34Ne : MC Transmission Plot - Envelope (all)
42Ca (345.0 MeVW/u) + Be (20 mm); Transmitted Fragment *4MNe (ProjFraq); Optics Order: 1
dp/p=6_22% - Brho{Tm)- 8. 8278, 8. 8278_8. 8278, 8 8278 8.8278____

AngAccept: OM; Bounds: OM; "F7" - last block for MC calc, no gafes; Config: DSSSSSSSDSSSSSSSSS55S855585S

10 20 30 40 50 S0 7O
after "F7": L [m]
Envelope for 34Ne ProjFrag: x space
Ha (3450 Mewiu) + Be (20 mm);, Setings on *#*Me; Config: DSSSSSSSDSSSSSSSS5SSS5S5S5S
dp/p=6.22% ; Brho(Tm} 8.8278, 8.8278, 8.8278, 8.8278, 8.8278 ..

;,J *_ F2 F3 e 4 — F7
j?“"_# g&wﬂ_“—“‘\:— - .F;f*.: = | - \I"""\k“’;—hq'; “E:R:
i :l"-" -...-'?‘ “‘-_.“% ..a-f:”“n_dr Jl' k_"#'&-.. ]
— — ~H= —=<Z
-\'5! o -‘L'L - = '\_b ~— )l _——— 1
‘I_L Jr_ ) I |
10 20 30 40 S0 S0 To B&

Length [m]



34Ne : Monte Carlo Transmission Plot
“8Ca (345.0 MeV/u) + Be (20 mm), Transmitied Fragment 3*Ne (ProjFrag);, Optics Order: 1
dp/p=6.22% ; Brho(Tm): 8.8278, 8.8278, 8.8278, 8.8278, 8.8278.__

after "F2": X'(Theta) [mrad]

Contour
Sum 1.04e+05
Max 32
<X= 0.0188381
<¥>-0.136191
ax 1.13075
dv 932729
30 XY 3741e+00
10
-10
-30
-50
-10 -8 6 -4 2 2 4 6 8

after "F2": X [mm]

34Ne : Monte Carlo Transmission Plot

after”F2" X [mm} window projecion —*Ca (345.0 MeViu)+ Be (20 mm}; Trans mited Fragment *Ne (ProjFrag) Optics Order. 1
dp/p=6.22% ; Brho(Tm) 8.8278, 8.8278, 8.8278, 8.8278, 8.8278.

Te+3 |

le+Z |

Te+l |

-2 o 2 4 6 8
after "F2": X [mm]: window projection

after "F2": X'(Theta) [mrad]

3 21483

MICHIGAN STATE

Extended configuration:: X Vs Tiheta @ 2 AR

34Ne : Monte Carlo Transmis¢
“Ca (345.0 MeViu) + Be (20 mm); Transmitted Fragment*Nely—ropragy—opw
dpip=6.22% ; Brho(Tm) 8.8278, 8.8278, 8.8278, 8.8278, 8.8274...
AngAccept ON: Bounds: ON; "F2"-lastblock for MC calc; no gates; Config DSSSSSSSDSSSSSSSSSSSSSSSSE

35
‘Comoar
Sum 1.01e+05
M k]
<X 0434058
ar 244816
- 1307 14312401
15
5
5
-15
-25
-35
5T -14 -10 £ -2 2 3 10 14
after "F2": X [mm]
34Ne : Monte Carlo Transmission Plot
after"F2" X [mm} window projecion —*Ca (345.0 MeViu)+ Be (20 mm), Trans mited Fragment *Ne (ProjFrag) Optics Order 2
dpip=6.22% ; Brho(Tm} 8.8278, 8.8278, 5.8278, 8.8278, 8.8278.
AngAccept ON; Bounds: ON; "F2"-Iastblock for MC calc; no gates; Config: DSS55555D 5555 5555555555555,
5
2
Te+3 | B
5
2
les2 |- q

nential tails?

o

Possible explanafion for the April e
Slope 3-5 /(order of intensity m

le+1 |-

-18 -14 -10 Eil 2 2 6 10 14 5
after "F2": X Imml: window proiection
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BIgRIPS high order optics in LLISE™ KIRZEI Ay

H )
PV

NSCL

34Ne : Monte Carlo Transmission Plot
“Ca (345.0 MeViu) + Be (20 mm); Transmitted Fragment*Ne (ProjFrag); Optics Order: 3

Segmented configuration with AnoAccept ON; Bounde: Off, 2SIl -Iast block orWC calc: no gates: Cong DSCWSDSSMMMDDMSNDDUMHINS
COSY maps (3" order)

after "F2 slit": X'(Theta) [mrad]

-35/

-16 x X=—12 -5 -4 o 4 k] 12
F2 positioﬁ\w[gigr THEN 2014 1ZBGR SHING-ZD LAA Ini ki after "F2 shit": X [mm] B gm

1g+2

1e+1

[Plrojectile  48Ca20+

345 MeViu 1 pnA 5
ragment *Nell*
T Target Be 2
=2 20 mm

IE Stripper 1e+0
Brho
D] o 2.9886 Tm

ml s

-16 -12 -85 -4 0 4 8 12

OT, 12/26/14, East LaﬂSing e s e e as after "F2 slit"; X [mm]: window projection et

15513



O MICHIGAN STATE

BIgRIPS highierder optics i CISE = L2 YT

NSCL

34Ne : Monte Carlo Transmission Plot

43 (345.0 MeViu) + Be (20 mm); Transmitted Fragment®*Me (ProjFrag); Optics Order; 3
dplp=6.01% ; Wedges: Al (8.05 mm); Brho(Tm): 8.9886,8.6616,8.5985,8.5985,8.5962....

Segmented Conf|gurat|on W|th AngAccept: ON: Bounds: O F2iflastblockforC calg no gates; Confi DSSWSDSSHMWDDMSHDDUMMINS
COSY maps (3" order) | B |

after "F2 slit": Y'{Phl) [mrad]

F2 position ==

1e+3

[Plrojectile  48Ca20+
345 MeViu 1 pna 2
ragment *Nell*

Target ZBDerr m
IE Stripper
Pm| o 2.9886 Im

le+2

ml s

1e+1

8 ) 0 3 B 12 /
after "F2 slit™: Y [mm]: window projection

OT, 12/26/14, East Lansing
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34Ne : Monte Carlo Transmission Plot 34Ne : Monte Carlo Transmission Plot B
48Ca (345.0 MeV/u) + Be (20 mm); Transmitted Fragment #Ne (ProjFrag); Optics Order: 2 “Ca (345.0 MeViu) + Be (20 mm), Transmitted Fragment™Ne (ProjFrag); Optics Order: 2
dp/p=6.01% ; Wedges: 0; Brho(Tm): 8.98886, 8.9886, 8.9292, 8.9292, 8.9270.... dp/p=6.22% ; Brho(Tm} 8.8278, 8.8278, 8.8278, 8.8278, 8.8274...
AngAccept‘ ON:; Bounds: Off: "F2 slit" - last block for MC calc; no gates; Conﬁg: DSSWSDSSMMMDDMSMDDMA AngAccept OM; Bounds: ON; "F2"-lastblockfor MC calc, no gates; Config: DSS55855D 8555555 555855555 88
- - - - - - . . o 35
ps:
> <. _L}*JSQ
2% 2 prrr
ay 244316
XY 14812401
? 15 1%
E H
= 5 E 5
3 w
£ 2
= (=
> -5 : 5
o -15 B -15
=‘- E
5]
E -25 -25
X-X’
-35 -35
n j d r
2" order
45 14 IRRT:) 14 -10 5 2 2 \l, 6 10 14
13(152314[0 iferl_RIKEN_2014_12\BGR_SHorig-ZD_LAA_3rd.Ipp] afte "F2 slit": X [mm] F 2 p OS Itl O n after "F2": X [mm]
34Ne : Monte Carlo Transmission Plot
after"F2* X [mm] window projecion —*Ca (345.0 MeVAi)+ Be (20 mm), Transmitted Fragment *Ne (ProjFrag), Oplics Order. 2
dp/p=6.22% ; Brho{Tm) 8.8278, 8.8278, 8.8278, B.8278, 8.8278....
AngAccept ON: Bounds' ON; "F2" -lastblock for MC cale; no gates: Config: DSS55555D555565555555555555
5
1e+d | .
5 2
2 lesd | 1
1e+3 | . s
5
2
2
1e+2 | = Te+2 |- q
g 5
2
2
e+l | :
5 fesl | i
2 lI 5

14 E . -6 -2 2 B 14
-18 -14 -1 £ 2 2 6 14
/ 14 wast L1 O1rer ez s x [mm]: window projection 1 0 veaezam . —:L ter "F2" X Imunk: window orokection 0




MICHIGAN STATE

L 1 S I

Angular ACCepLances YRS TRA

More detalils in the file : BigRIPS AngularAcceptance.pdf

BigRIPS Angular Acceptances

* Angular acceptance study

» FO-F1 file : e BigRIP_AngAccept.lpp

» FO-F2

» FO-F7

» F1-F2 file : @ BigRIP AngAccept F1-F2.lpp
» F5-F7 file : e_BigRIP_AngAccept F5-F7.lpp

* Benchmarks with angular acceptances

* Angular acceptances settings in the BigRIPS configurations

* High order optics @ F7

See the next links for LISE++ details for

Configurations
Angular acceptance

AngularAcceptance - OT@RIKEN 12/08/2014

OT, 12/26/14, East Lansing 9


http://lise.nscl.msu.edu/9_8/BigRIPS/BigRIPS_AngularAcceptance.pdf

MICHIGAN STATE

Angular acceptance study resulfss =g

New analysis with use of the extended configuration Previous default BigRIPS settings

position angular acceptance | shape position angular acceptance | shape
start stop order X Y start stop X Y
target F1 1 42.3 55.8 rect
target F1 2 42.8 56.4 rect
target F1 final 42.3 55.8 rect target F1 40.0 50.0 ellipse
soild anige 7.41 msr soild anige 6.28 msr
target F2 it 42.9 55.8 rect
target F2 2 40.2 55.5 rect
target F2 final 40.2 55.5 rect
target F7 it 42.3 54.7 rect
target F7 2 40.3 55.1 rect
target F2 final 40.3 54.7 rect
soild anige 6.92 msr
F1 F2 1 26.9 13.5 rect
F1 F2 2 27.9 13.0 rect
F1 F2 final 26.9 13.0 rect F1 F2 40.0 50.0 ellipse
F5 F7 1 31.5 33.3 rect
F5 F7 2 30.8 31.1 rect
F5 F7 final 30.8 31.1 rect F5 F7 absent  absent

* Angular acceptance of the separator is defined by 1-st dipole segment

« It looks like the angular acceptances is a little bit higher, then was set in the BigRIPS
previous default configurations.

« It seems that better to use the rectangle shape instead ellipse.

OT, 12/26/14, East Lansing 10



FO-F7 : 1% ord e

1 1 S Iy

1H : Monte Carlo Transmission Plot
H (1350.7 MeV/u) + ; Transmitted Fragment 'H (beam), Oplics Order: 1
dp/p=6.13% ; Brho(Tm): 7.0000, 7.0000, 7.0000, 7.0000, 7.0000..
AngAccept Off, Bounds: ON; "F7" - last block for MC calc; Gate 1: "AND" (X [mm]); Config: DSSSSSSSDSSSSS55555555

100
60
—
T
g
£
g 20
[
S
=I-
@
g
= 20
=
»
-I-
e
]
-60
1H : Monte Carlo Transmission Plot 100
after "Stripper”: X'(Theta) [mrad]: window projection -— 'H (1350.7 MeV/u) + ; Transmitted Fragment 'H (beam); Optics Order: 1
dp/p=6.13% ; Brho(Tm): 7.0000, 7.0000, 7.0000, 7.0000, 7.0000....

-80 -60 -40 -20 0 20 40 60 8

AnoAccent Off Bounds: ON- "F7" - lact hlock for MC cale: Gafe 1- "AND" (X [mml)- Confia- D) 0 S .
] netri "oy
= s -. EICIEE) e s s s e GTtOF "Stripper”: X/(Theta) [mrad]
1H : Monte Carlo Tramsmission Plat D A
after "Stripper”: X'(Theta) [nrad]: window projection —-- 1H (1350.7 Ms¥u) + : Transmitted Fragment 1 iy —
360 dpsp=6.13% ;| Brho(Tm): 7 0000, 7 0000, 7. 0000, 7. 0000, 7.0000 . i
Anghccept: Off;  Bounds: ON:  'FP'  last block for MC cale; Gate 1: "AND" (X [mn]): Config: D ) File Save ||
Flot L
W | distribution | x-nean | x-max | y-max | deviation | FUHM | area  |SwnOfCounts| LeftPsiamal
320 B
01| | +1.68832-01 | —3.618%+00 | 2.870e+02 | 2.465e+01 | 8.459e+01 | 2.0122e+04 | 5. 437e+04 | 3.257e+01 |
< ] ’
280 B
240 R
200 b
160 R
120 b
80 b
40 i
0
-80 -60 -40 -20 0 20 40 60 80

458

e PN 201 {2 i o_BigRIP_SENT o 77 s - ATEGT "Stripper”s X'(Theta) [mrad]: window projection

OT, 12/26/14, East Lansing 11




600

500

400

300

200

100

FO-F7 : 279 order

1H : Monte Carlo Transmission Plot

after "Stripper": X'(Thefa) [mrad]: window projection — 'H (1350.7 MeV/u) + ; Transmitted Fragment 'H (beam); Optics Order: 2

dp/p=6.13% ; Brho(Tm): 7.0000, 7.0000, 7.0000, 7.0000, 7.0000....

5 Statistics e A IR - [EIET]
1H Monte Carlo Transmission Plot Pri -
mfter "Stripper”: X'(Theta) [nrad]: window projection —— 1H (1350.7 HeV/u) + ; Transmitted Fragnent 1. rint =
dp/p=6.13% : Brho(Tm}: 7.0000, 7 0000, 7.0000, 7.0000, 7.0000 -

Anghccept: ON;  Bounds: ON;  F7" - last block for HC calc; Gate 10 "a¥D™ (X [ma]); Comfig: DY ) File Save |
Plot 1

N | distribution | =-mesm |  =-max | y-max | deviation | FUHM | sres  |SunOfCounts| LeftPsignal
o1 | +1.72052+00 | —6.58422+00 | 4.590e+02 | 2.304e+01 | 2.068=+01 | 3.2221e404 | 8.759+04 | 2.6692+01 |

<

i ] '

after "Stripper": Y'(Phi) [mrad]

600

500

400

1300

200

4100

-30 -10 10 30 L 70
~ after "Stripper": X'(Theta) [mradl: window projection

1H : Monte Carlo Transmission Plot
TH (1350.7 MeV/u) + ; Transmitted Fragment 'H (beam); Optics Order: 2
dp/p=6.13% : Brho(Tm): 7.0000, 7.0000, 7.0000, 7.0000, 7.0000....

AngAccept ON; Bounds: ON; "F7" - last block for MC calc; Gate 1: "AND" (X [mm]); Config: D D:

100

60

20

-20

-60

-100

-30 -10 10 30 50
after "Stripper": X'(Theta) [mrad]

T scoept.Ipg

1H : Monte Carlo Transmission Plot

70

after "Stripper”: Y'(Phi) [mrad]: window projection —- 'H (1350.7 MeV/u) + ; Transmitted Fragment 'H (beam); Optics Order: 2

dnin=A 13% - Brha(Tm): 7 0000 7 0000 7 0000 7 0000 7 0000

=B 2

&) statistics P— R - - " - S
iH : Honte Carlo Transmission Flot Tin A
after "Stripper": ¥'(Phi) [mrad]: window projection ——- 1H (1350.7 HeV/m) + Transnitted Fragment 1H (| on =
dpsp=6.13% ; Brho(Tm): 7 0000, 7. 0000, 7. 0000, 7. 0000, 7. 0000 .
Anghccept: ON;  Bounds: OF:  F7" - last block for MC cale; Gate 1: "AND" (X [mm]): Config: D ) File Save
lat 1 E
¥ | distribution | =-mean | H-max |  vy-maz | deviation | FWHM | area  |SumOfCounts| LeftPsigmal
01 | -1.5302e-02 | -3.2443e+00 | 4.580e+02 | 3.1152+01 | 1.101=+02 | 4.3622e+04 | 0.759e+04 | 3.846e+01 | _
< I | b

-20 20 60 100

after "Stripper": Y'(Phi) [mrad]: window projection




NSCL

|§| Quadrupoles and dipoles fast editting

y

Ly
3

IGAN E

Angular acceptances settings in the BIgRIPS Configurationss x> ex<

> H

-l

Bloc | Given Mame | Startfm] | Lengthim) | BOkG) | Br(Tmicor’real | DiiftM#éngle | Rappicml”R(.. | LeffimlLdipim] | 2nd order | CalcMati’Z-Q | Anghec fpps Shits | COSY_link | SE |
Bmy|Dipde (01| 0000 71410 156450 93870 =300 * £.0000 *31418 : " = = - 5
5 [|oiit EwitBeamD.. 7.141  0.0000 5LITS - H- s
5[] Drift Drrift 2 74 3.6600 beam-line g
8 0| oiif Fi sl 10731 0.0000 5LITS = = [ s
By Dincl- 10791 120420 155095 *9.3057 =300 *6,0000 [ Hy |- - 5
5 [|orin F2 sl 22833 0.0000 5LITS Hy B
5 [0|oiin Fofadit 22833 88000 beamfine s
Gme|Dipce D3 633 117916 154993  *9.299% =300 *£.0000 *31418 i 5
| .
Gme|Dipcle D4 43425 114320 +154333 <9299 *£.0000 31416 “ 5
5 [O|orin F5 i 54917 0.0000 - H- s
Ly ’ 54917 114920 +15.3325 “31416 “q 5
Gme|Dinc D5 G409 11.7920 *9.2355 31418 5
|| B8O orir F7 sl 78201 0.0000 - Hy 5

mrad <-» deg |
IT mrad
Wertical IT mrad
Solid angle IW st

— Horizontal plane

Haorizontal +

¥ Use in Calculations

dizpersion [~
[eadsz] | 201

%' -momentuml=] 100
[accept. Adisp.)

—Wertical plane

V¥ Use in Calculations
dizperzion
[mradi] [T
' -momentum[#] I_
[accept. /disp.) 101

D1 D2
—aMNGULAR ACCEPTAMCE ——— —AaMNGULAR ACCEPTAMCE ———
—Shape — Shape
[2] ?]
" Rectangle b " Rectangle *
(;\- " (;h E

rrad <-> deg |
IT rrad
Wertical + IT rirad
Solid angle IW st

Harizantal £

— Horizantal plane
¥ Use in Caleulations

dizpersion 1
[rarads=]

%' -momentum[%) IT

[accept. /disp.)

—Yertical plane
¥ Use in Calculations

dizperzion
[rraddz] o
y " -momentum(#] I_
[accept. /disp.] L0

OT, 12/26/14, East Lansing

D5

~ ANGULSR ACCEPTANCE ———

2]

—Shape
" Rectangle

mrad <-» deg |
Horizantal £ IT mrad
Yertical + IW rrad
Solid angle IW mar

Recommended

—Harizontal plane position start target F1 F5

[ Use in Calculations stop F1 2 £7

| e L angular X 223 269 | 308
% " -mamentum[%] acceptance

(accept. /disp] [ ¥ 55.8 13.0 31.1

shape rect rect rect

—VYertical plane

[ Usein Calculations
| dizpersion
[rrad/z] o
W' -momenturml=] l_
[accept. Adizp.] 100

13
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Momentum ACCEPLANCES

More details in the file : BigRIPS MomentumAcceptance.pdf

The momentum acceptance of BigRIPS
@ F1slits is ~¥11.5%

File:
e_BigRIP_momentum.lpp

OT@MsU 12/15/2014

"F1" block : Apertures (throughout), Sits (after)

BigRIPS: Momentum Acceptances

[ horizortal
t Timit Right kit
erture J [apertur
1 [ [ " [ ' ] ] g i 120 mm
1 "
A R shit: 1
APERTURES SLITS
Slits shape [see *)
Shape (see *) Rectangle " Ellipse
€ Rectangle Horizontal Sl
Set
~E
pes  coricinty W Use in Calculations
" separately W Show in schematics
Use in Calculations
Vertical Sht
W Horizontal Set
& corjointly W Use in Calculations
W Vertical . .
" separately W Show in schematics
" Haorizontal plane Wertical plane
Only the Monte Carlo - :
mode uses "Elipse” e —
Shapes and Aperture IW IT
. wemomentum| % -momenturm] %
The Distnbution method o !‘[Islita’dispelﬁmgn]]
"Rect "

OT, 12/26/14, East Lansing
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http://lise.nscl.msu.edu/9_8/BigRIPS/BigRIPS_MomentumAcceptance.pdf

MICHIGAN STATE

BIgRIPS: Momentum Acceptance ERVelope AR

TH : MC Transmission Plot - Envelope (all)

'H (1350.7 MeV/u) + ; Transmitted Fragment 'H (beam); Optics Order: 2
dp/p=11.49% ; Brho(Tm): 7.0000, 7.0000, 7.0000, 7.0000, 7.0000....

Bounds: ON; "F7" - last block for MC calc; no gates; Config: DSSSSSSSDSSS!

dP/P [%]

& 11.5% 7.6%

0 10 20 30 40 50 60 70
after-7E7": k. [m],

15



HIGAN STATE

UNIYERSITY

=
-

Plot

ransmission

Monte Carlo T

1H

H (13807 MeViu)+ ; Transmitted Fragment 'H (beam); Opfcs Order; 1

Gate on F7

11.49% ;Brho(Tm) 7.0000,7.0000, 7.0000,7.0000,7.0000...

dpfp
AngAccept O Bounds: ON; "F7"-last block forMC calc;, Gate 1: "ARMD" (X [mm]); Config: 035353553550 353353355553353

c
\

W e E&.w_..m_"_,_i_.h_. Tl
T LR L ot
G

LT

&0 |4

&0 |4

40
20
-20
—an H

[peaw] (ejayl),x :,soddiys,, 1aye

50 |-

80 |

after " Stripper”: dP/P [%]

N BlaRiPS oo

SE fles'eamolesiRKE

S

16

OT, 12/26/14, East Lansing



MICHIGAN STATE

24 order : X° vs dP/P ISR

1 1 S Iy

Gate on F7/ IH : Monte Carlo Transmission Plot
TH (1350.7 MeViu)+ ; Transmited Fragment 'H (beam); Optics Order: 2
dp/p=1145% ; Brho(Tm). 7.0000, 7.0000, 7.0000, 7.0000, 7.00:00....
AngAccept Off, Bounds: ON; "F7"-last block for MC calc; Gate 1:"AND" (X [mm]); Config: DS5555355D05555555 555555555,

80 |
p— 40 1
=
"=
[ T}
E
"
m 4
B
o —
=
-
s o
@
[= 8
=8
£
o
= =0 |/
(7]
=
L]
-40
80
] -4 -2 0 2 4 ]
15122014 010410 PP
LIS E++ [CiProgram FllasiL S S iliasmemmplas SRIKEN = _SIgRIPS Inp] after " Stripper™: dPIP [%]
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MICHIGAN STATE

29 order : Y vs dR/P AR

3

Gate on F7 1H : Monte Carlo Transmission Plot
'H (13507 MeViu)+ ; Transmitted Fragment 'H (beam); Opfics Order. 2
dpip=1149% ; Brho{Tm). 7.0000, 7 .0000, 7.0000, 7.0000, 7 .0000....
AngAccept. Off Bounds: ON;, "F7"-last block forMC calc, Gate 1: "AND" (¢ [mmy]);, Config: DS555555053555555555558

100 H
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m
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| —
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E. 20
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= 20
3
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60
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L after " Stripper™: dP/P [%]
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Fixed Beam Dump @ D1 : >*Ne settings (Be 20/ mm)

X [mm]

350 |

250 |

150 |

50|

=50 )

=150 |-

MICHIGAN STATE
UNIVERSITY

48Ca : MC Transmission Plot - Envelope (all) |

a3 (345.0 MeViu)+ Be (20 mm) Transmited Fragment ®¥Ca (beam); Optics Order; 2
dplp=6.22% ; Brho{Tm} 8.8273, 8.8278, 8.8278, 8.8278, 8.8273....
AngAccept ON; Bounds: OM; "F2"-lastblockfor MC calc, no gates; Config: D33333330 55353335533 3353533

Tritons are due to primary beam interactions @rz§ &
with beam pump in the dipole? éo 7
T F
e
A
_n-—"r_.-';
___..i"
&
0.5 1.5 25 3.5 45 2.5 6.5 7.5

after "F2": L [m]

19



X [mm]

after "D1": Y [mm]

OT, 12/26/14, East Lansing

48Ca : MC Transmission Plot - Envelope (all) |

Ca (345.0 MeVAu )+ Be (20 mm), Transmited Fragment ®Ca (beam); Optics Order: 2
dpip=6.22% ; Brho(Tm ) 8.8278, 8.8278, B.8278, 8.8278, 8.8278....

350 |

150 |-

s0|

-150 |-

AngAccept: OM; Bounds: ON; "F2"-lastblockfor MC calc, no gates; Config: DSSSS555D5555585555558558588

48Ca : Monte Carlo Transmission Plot
*Ca (345.0 MeVi)+ Be (20 mm), Transmited Fragment ®Ca (beam); Optics Order: 2
dp/p=8.22% ; Brho(Tm) 8.8278, 8.8276, 8.8278, 8.8278, 8.8278...
AngAccept Off Bounds: ON; "D1"-lastblock forMC calc; no gates; Config: DS55555505555555555555555¢8

30 degrees

=
(00]

15 25 35 45
after "F2"; L [m]

48Ca : Monte Carlo Transmission Plot

348 349 350 351 352 353 354 355

after "D1": X [mm]

48C3a : Monte Carlo Transmission Plot (

“Ca (345.0 MeViu)+ Be (20 mm} Transmited Fragment “Ca (beam); Optics Order: 2
dpip=7 57% ; Brno(Tm ) 8 8278, § 8278, 8 8278, 88278, 88278

23 degrees
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- £
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HENRWEN 2018 05 ) after "D1": X [mm] B 260 250 240 230 220 210 200

after "D1": X [mm] ‘U



