& A1900 expanded configuration

version 9.0.39
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The code operates under MS Windows environment and provides a highly user-friendly interface.
It can be freely downloaded from the following internet addresses:
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MICHIGAN STATE

Drift block R

x|
— Kind of Drift block [mode) — Optical block properties and data——
= | BEAM-LIME block. Moredispersive optical block. Length = I 1 M
g |Jser can change the optical matrix values. ?
Brho = I 3 Tm
STAMDARD DRIFT black as in the E—— . i
i alculate '
@ [Erea P ik etk oty Optcal ] Cusits) & Acoeptances Instead to import a transport matrix, now
by the code. ks ) ) R H H
6" Dplical malis it is possible to calculate matrices 15t and
r QUADRUPOLE. The matris can be _ ) d
o~ calculated as in the Transpart code with | ¢4 Setinas | B)  General ssiting of block | 24 orders. It allows to create faster
uzing block parameters [radiuz, effective « ” . . L.
length, magnetic field)
oLt expanded” configurations (no joint blocks
SEXTUPOLE. The matrix can be calculated
o in the Tranzport code with using block {ﬁ} S attings {+ Block lenath SUCh aS Q+Q+Q+ D+Q+Q+Q) .
parameters [radius, effective length, g  EBrho val
N_  magnetic field) i) WElILTS
Do not forget to recalculate the
Optical matnx if you changed
v 0K I X Cancel | 7 Help | the DRIFT MODE!
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MICHIGAN STATE

DRIFT block: Beam-line, Standard drift LY

> 1.5

DRIFT block:

Charge state is not attributed to this optical block.
Non-dispersive block

Beam-line : User can change the optical matrix values.
Do not enter DISPERSON coefficients!!

=
standorit %] p———
— Kind of Dnift block [mode) — Optical block properties and data—— = - ] i = » Dimension Matrices
BEARM-LIME block. Mon-dizpersive optical block. L ength = I 1 m - .
Uzer can change the optical matnix values. ? G - Glabal, L - Block [Local] mm & cm Block (local]
Brho = I 3 Tm

STANDARD DRIFT block as in the ot - Block matri

= Transport code. Use this mode for & long Alculate :

9 detector. The Optical matrix iz determined DDE'_CE“ = . &L LuilSlis) & Acceptances I 1.5 I 1 I 1 I 0 I a I 0 I a

rnatrix

by the code. &g Optical matris I T I a I 1 I a I 0 I a I 0
QUADRUPOLE. The matrix can be . Y a 1] 1 1 i 0

¢~ calsulated as in the Transport code with {g} Settings | General setting of bBlock. | I I I I I I
using block parameters [radius, effective | |/ 4 F I 0 I 0 I 0 I 1 I 0 I 0
lenath, magnetic field)

— Show in the "Setup' window L I 0 I s I 0 I o I 1 I o

SEXTUPOLE. The matrix can be calculated

s in the Tranzpart code with uzing block, {g} SelitEs + Black length & I 0 I 0 I 0 I v I 0 I !
parameters [radius, effective length, | Amm]  Awead]  Amm]  Amead]  Amm) A%l | 2nd
magnetic field] " Brho value order

Det= 1.00000 éla Import COSY map | @%l B 1| wig
Da nat forget to recalculate the ]
Dptical matrix if you changed
v | X Cancel | 7 Help | the DRIFT MODE! i Diift (space) v Ok I X Canc
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MICHIGAN STATE

DRIFT block: Quadrupole A

1y 1 > Iir
“Transport”
Firat-order quadrupcls matriz
s N wRE R iekE o ° o Pay attention for Lengths:
o AL ! ot « Effective quadrupole length (it is
B T % o 0 emip Lm0 o used for optical calculations)

° O Rkl esmilo0 0 * Block length (used for scheme, for

N S H
o . o o - ToF calculations, for MC envelope)

QUADRUPOLE

k; = (Bg/a)(1/Bpo), where (Bpg)= the magnetic rigidity B Block: "Quad”  Matrices: “LOCAL"

. Elock: "Quad’ Matrices: "LOCAL"
(momentum) of the central trajectory. transport format [cm—mrad]
* TRAHNSFORM 1 s
Quadrupole el 4 1 [X]: -2.52192-01 +5.3000s-02 0 0 o
2 [T]: -1.7667e+01 —2.5219e-01 O i 0
_ g g 3 [¥]: 1] 1} +3.1843=+00 +1.6558=-01 1} 1]
Settings Infarmation 4 [F]: i 1 45 G19B=+01 +3 1843=+00 O i
Block lerath I_I— " 5 [L]: o i o o +1.0000e+00 0
. OCk 12n & [D]: o 1} 1} +1.0000=+00
L_eff [effective length] = I il g
Corresponding Bhro-walue |—3
i in] = - Tm
B (field at pole tip] I 10 kG for the setting fragrment * TRANSFORM 2 =
Radius [half-aperture]=| 10 cm Setting fragment I 40415+ I n 0
1 3 0 i 0
. 1 4: 1] 1} 1] 1]
v caleulate 2nd order matrix elements 1 s il 0 il il 0
o Tt 1 & +8.83362-03 +3 911le-04 0 il i il
o rot forget to Edit anti :
) it optical matrix
recalculate the Optical g P g é : g 0
matrix if you changed 5 3. 0 1 0
£ Calculate Optical mat\li:-: | cell contents! o 0K I X Cancel 2 & 0 L 0 0 .
N\ PR +4 63042-02 +8 08336e—03 0 il i il
3 1 0
3 2: 1] 1}
3 3 0 i 0
3 4 o i o o
3 5 1] 1} 1] 1] 1}
Dptical matri - Quad x| 3 6 il i -2 7597=-02 -7 6420e-04 0 il
5 - L& Dimensian Mati Second Order LOCAL malix 4 1. 0
i i I for Monte Cail :
G - Global, L - Block (Local] ’V mm C @ em ’V Block [local] & € Global ‘ ’V Nen & Exist b 'Z i %: g g 0
4 1 o i o o
~Block matr | - Global mati ~Beam [sial 4 g il i i] 0 ]
1x[0zszs[ 008 [ o [ o | o | @ 025219 [002778 [ © 0 E g 0053 4 b o o —f 0668e-01 -2 7597s-02 0 o
21 [7eerz [ozmna| o [ o [ o [ 0 q7gerz [2mem2 [ o [ o 717 5 1: il
av[ o [ o [steesfowsss [ o [ o 0 0 318425 | 04840 1E67 g gi g g o
of[ 0 [0 [mimssfawEm] oo [ o 0 0 [55.1943 29.892 5 4 i} ] 0 0
st o [ o [ o [ o [ 1 [0 o[ u 0 gg g g g g g o
e[ o [ o [ o [ o [ & [ 1 [0 =1 [ o [ o [0 [ 1 ™ [mE
fowl  Amead]  Aoml  Amead]  dem] A% eml  dwrad)  dom]  Amead] deml A% g %; g o
- B 8| Ba| e - B | gt
Det= 1.00024 2B import COSY map |Qﬁ [ [ Det= 1.00024 Ql:::T i 2 33 g g g 0
6 5 0 0 0 0 0
Drift [space] Ok | X Cancel | @ Hebp | WX Spectometer matri | 3 6 0 0 o 0 1] o
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M

DRIFT block: Sextupole Sy Ens

Block: "Sext" Matrices: "LOCAL"
transport format [cm—mrad]

* TRANSFORM 1 =

SEXTUPQLE
1 [X]: +1.0000=+00  +1.0000=—01 1] 1] 0 1]
2 [T]: 0 +1.0000=+00 il 1] 0 1]
3 [YV]: 0 1] +1.0000=+00 +1.0000e-01 0 1]
4 [F]: 0 1] 1] +1.0000=+00 0 1]
£ [1]: 0 1] 1] 1] +1.0000e+00 1]
& [D]: 0 il 1] 0 +1.0000=+00
Sextupole 2lx * TRANSFORH 2 *
— Setting Infarmation 1 1 —8.1333=+00
1 2 -5 .5585Ee—-01 -1.388%=-02
. _ Block length | 1 m 13 0 0 +8.33332400
L =imetie (i) = m 14 i 0 +5 B556=—01 +1 3889s-02
. X Correzponding Bhro-value l— 1 g5 i} i] 1] 1] i}
B (field at pole tip) =| 10 kG for the setting fragment 3 Tm 1 & i 0 0 0 i i
Radiuz (half-aperture] =| 10 Cim Setting fragment I 404018+ 2 1 -1.6667e+02
2 2 -1.66672+01 -5.555%6e-01
X 2 3 0 1] +1.66672+02
IV calculate 2nd order matix elements 2 4 a 0 +1.6667e+01 +5 5556e-01
2 5 0 1] 1] 1] 0
Do not forget to S o |
sl e (e D] & Edit optical matrix 2 & 0 il 1] 1] i} 0
matrix if you changed 3 1 il
£  Calculate Dptical matiz | cell contents! Ok | X Cancel | 32 0 0
3 3 +1.66672+01 +5.555%6=-01 1]
N\ 3 4 +5.5556e-01 +2.7778=-02 1] 1]
3 5 0 1] 1] 1] 0
2 3 0 1] 1] 0 il
4 1 0
4 2 0 1]
4 3 +3.33332+02  +1 . 66672+01 1]
4 4 +1.66672+01  +1.1111=+00 1] 1]
(Optical matrix - Sext x| 1 g 1] i} a a 1]
G, -L,6,, i} | | Second Order LOCAL mati 4 & o L L L o L
B LBl e lrmm r e | Bhcklocal) © C Gl H ( Nen O/ i e 1 0
Block | ~Glabal ~ | EETE g g g g 0
LS T S T O T O | i == P2 IO R | fem] [Toem 3 4: 0 ] 0 ]
210 [+ [o [o [ o [ o |2l [7eers [zoe2 [ o a Q@ [mrad] w17 5 5: o 1] 1] 1] o
av[fo [o [+ [o1r [ o [ o |3 0 [B7037 [135 0 [ 0 fenl 456 5 B: o 1} 1} 0 1] 0
o[ 0o [ o [ o [ 1 [ o [ o |4 |55W%éﬂrn [ 0 e 23852 6 i 0
st o [ ¢ [ o [ ¢ [ 1 [ o |5 T _P0 [0 [ 1 [0 0 P 0 a
sof oo e o o [T 8] | S A 21 6 3 0 0 0
Aem]  Aad]  Aem] Avad]  Aem] | 02‘—d fwad]  Jlem]  fwrad]  Jlem] [ 4 u] 1] 1] 1]
Det= 1.00000 L8 Impoit COSY map |ﬂy il Det= 100024 g g g g g g g 0
Drift [space] o Ok I X Cancel | 2 Heb | X Spectrometsr malix |
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@ Construction of the A1900 expanded configuration

FRIB

My Documents\LISE\config\NSCL \A1900 expanded.lcn
My Documents\LISE\files \examples\Al900 expanded.lpp

BlockStructure = TSSSSSSSDSSSSSSSSSSSSSSSDSSSSSSSSSSSSSSSDSSSSSSSSSSSSSSSDSSSSSSSSM

66 blocks!!
No angular acceptance values

Dipole Block (Rot+Dip+Rot) matrices are taken from Transport calculations (15t order)

All drift block matrices have been calculated in LISE++

OT. 04/30/10, East Lansing, Ml 6



Examples of A1900 expanded configuration with MC UNIYERSITY

jon Plot - Envelope {all + gates for passed) - |D|1|

= =) 404y - T Tranemicdi _ , all + sates for pass Continue |
=) Ar : MC Transmission Plot - Envelope (all + gates for passed) [ Continue | |5 Ar : MC Transmission Plot - Envelope (all + gates for passed)
= 1, " " S 40Ar (84 3 MeV/u) + Be (1e-4 pm); Transmitted Fragment 404r (beam), Optics Order: 2 |
= Ar (543 MeWiu) + Be {1 e-4 pm), Transmitted Fragment *Ar (beam), Oplics Order: 2 _
= So1 0.54% D11 0Ty 3,000, 3.0000 dp/p=10.64% ; Brho[Tm): 3.0000, 3.0000 |
B "D1* - lastb lockior 1 caleulation: Gate 1:"AND* (PPhD [mrd]; Gonfguration. 55595560 565555565 936508 050 095555 lx_' Image2(058)" - last block for MC calculation; Gate 1° "AND" [ Y'(Phi) [mrad]); Configuration: S55S 585D 855555555555585055555555
- i Cartour
500 o anieur e 200 Sum 2158406
— m 7.7 e Max 3220408
I M 1584 | [ a
e 130 = K55
i 180 s 0162 160 <r> 0.3
Ly dx 137 2 d 5.48
= ¥ 471 2 de 417934:@
HY 3 .4e-01 ]
120 — E —
5 10082405 : g;ﬁ“*md
CRU speed apeer
7|z Eal |
E 2
= <
» &
H @
& H
e E =
5 g
£ g T
4
© EE
[ ]
=
I
[
160 -160
200 2200
2 3 4 5 2 4 8 3 10 12 14 16
after "D1": L [m] aend e et y after "Image2(059)": L [m]
7] e BEIES 0 401 : MC Transmission Plot - Envelope (all + gates for passed) =8|
= 32¢ . AT S o .  Continue | n .. i
. S : MC Transmission Plot - Envelope 40Ar : MC Transmission Plot - Envelope (all + gates for passed)  Continue |
- 40Ar (140.0 MeV/u) + Be (500 pm); Transmitted Fragment 32S (Fragmentn); Optics Order: 1 40AT (84 3 MeV/u) + Be (Te-4 pm); Transmitted Fragment 40Ar (beam); Optics Order: 2 1
= dplp=1.00% ; Wedges: 0; Brho(Tm): 3.4601, 34601, 3.4601, 3.4601 dp/p=10 64% - Brho{Tm)" 3.0000, 3 0000 [
= "D4" - last block for MC calculation; no gate; Configuration: DDSWDOMMSMM “Image2(059)" - last block for MC calculation; Gate 1: "AND" (Y'[Phi) [mrad]); Configuration SSS5S55DSS5555555555 555055555555
Contour
b 200 Sum 9.43e406
Max 2.22e+04
<X>5.54
<> 0,255
k- 160 dx 5.47
d¥ 21.9
150 XY 5802
SUM
2.367eH05
GPU speed
0 pps

50

after "Image2(059)": Y [mm]

after "D4": X [mm]

150
-160
-200
250
0 4 8 12 16 20 24 28 32 2 4 6 g 0 12 14 16
[T after "D4": L [m] T o et g - after "Image2(059)": L [m]

~
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MICHIGAN STATE

UNIVYVERSITY

Momentum Acceptance

#Ar : MC Transmission Plot - Envelope (only passed)
40Ar (80.3 MeVfu) + Be (1e-4 um): Transmitted Fragment 42Ar (beam); Optics Order: 1
dn/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"Imaged(104)" - last block for MC calculation; no gates; Configuration: SSSSSSSDSSSSSSSSSSSSS

#Ar : MC Transmission Plot - Envelope (only passed)
40Ar (80.3 MeViu) + Be (1e-4 ym); Transmitted Fragment “*Ar (beam); Optics Order: 1
dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"Imaged(104)" - last block for MC calculation; no gates; Configuration: SSSSSSSDSSSSSSSSSSSSS

— 160
140 I
! 120
100
=1 |- 80
E : i -
E 60 f.s' 1k £ ] =
X X : E . |
. 'y % X X i T '
£ 3 : o W0 e ES ™
3 ¥ 5 T Vg “‘\ A -
- 5 [=] . o 3
; :'. tl'- ) £ |I . i L .
5 . PR % : N—
E g :
- : | :
5 i T + ]
|l S - ta L]
i | 0 - & v
5 - g : :
60 g ! ; emittance % i'-.
el ¥=0.1 mm / )
emittance == = T i i
xl=0.1 mm 80 y=0.1 mm . :
x'=1 mrad y=1mrad :
-100 y=0.1 mm dpip=0.01%
y'=1 mrad
dplp=0.01% ; g
' 120 Beam dpip +2.5% 1|
gl Beam dp/p -2.5% =
-160
2 6 10 4 18 2 % 30 6 10 14 18 2 2 30 %

after “Imaged(104)": L [m]

OT. 04/30/10, East Lansing, Mi

after “lmaged(104)": L [m]



Momentum

250
-2.5%
150 _
E B VE
;. ifj __-" I"\-'I |
E‘E-F 50 H .!'.?ﬂ- .':
— ;_ T i
3 : i '
g 4 £
-E 50 = r'-
1 :\_.’= T 8= "17'. Ll =, .
-150
-250
2.8eH4 [ "
emittance
x=1mm -2.5%
24e+4] x'= 6 mrad
y=1mm
sora y'= 8 mrad
dp/p=0.07%
1.6e+4 |
1.2e+4 |-
8e+3 |
4e+3 |
0 16 20 24 28 32

0 4 8 . 12
OT. 04/30/10, East Lansing, Mi

250

150

after "Image4(104)": X [mm]

Acceptance

MICHIGAN STATE

UNIYERSITY
[ -

B ni
-y sy, ..
Lo 1 S A

-250
2e44 emittance
®x=1 mm +2.5%
x'= 6 mrad
16e+4 | }"=1 mm
y'= 8 mrad
dp/p=0.07%
8e+3 |
00 4 8 12 16 20 24 28 32



MICHIGAN STATE

Momentum Acceptance RIS

Brho dp/pp 1storder 2order
2.900 -3.33% 0 0
2.910 -3.00% 0 0
2.920 -2.67% 2.2% 1.9%
2.925 -2.50% 51.2% 24.7%
2.930 -2.33% 97.6% 40.6%
2.940 -2.00% 99.9% 48.9%
2.950 -1.67% 99.9% 57.7%
2.970 -1.00% 99.9% 81.5%
2.985 -0.50% 99.8% 95.1%
3.000 0.00% 99.9% 99.8%
3.015 0.50% 100.0% 100.0%
3.030 1.00% 100.0% 100.0%
3.040 1.33% 100.0% 100.0%
3.050 1.67% 99.8% 99.8%
3.060 2.00% 99.9% 100.0%
3.070 2.33% 97.3% 93.7%

=415t order == 2order
3075 250% 51.3%  33.8% | Y. | , |
3.080  267%  2.6% 0.7% 4% -3% 2% 1% 0% 1% 2% 3% 4%
3.090 3.00% 0 0

emittance
Xx=1 mm
x'= 6 mrad
y=1 mm
y'= 8 mrad
dp/p=0.07%

OT. 04/30/10, East Lansing, Ml 10



Momentum

180 emittance
x=1 mm -1.67%
140 x'= 6 mrad
y=1 mm
100 y'= 8 mrad
_ dp/p=0.07%
E
E &0 i - % i
> i 1
= = & el i -:!'1- i .!.1
§ 20 2 : 3 % '_a F
-20 i o o ;
_E V}ﬁ% ;! y/. . 3
: 3
% -60 2 If
-100
Order 1
-140
99.9%
-180
0 4 8 12 16 20 24 28 32
.after "Image4(104)": L [m]
180 emittance
x=1mm -1.67%
140} X'= 6 mrad
y=1mm
j00f ¥'= 8mrad
T dp/p=0.07%
E- 60 =
i : Sy =
= e L
o 20 “% o = e o
g LA AL LN L |
g -“'1- Tiaas v,'h-.. -\.-‘?- r _.-- = ¥ T
ol wd® e W T
5 N = e
£ .60
-100
Order 2
140
59%
-180
0 4 8 12 16 20 24 28 32

after "Image4(104)": L [m]

OT. 04/30/10, East Lansing, Mi

Acceptance

after "Image4(104)": Y [mm]

after "Image4(104)": Y [mm]

180

140

100

60

20

-20

-60

MICHIGAN STATE

UNIVYVERSITY

emittance
*=1 mm
x'= 6 mrad
y=1mm
y'= 8 mrad
dp/p=0.07%

-100
140
99.8%
-180
0 4 8 12 16 20 24 28 32
120 emittance 0
x=1 mm +1 .67 A)
x'= 6 mrad
y=1mm
80
y'= 8 mrad
dp/p=0.07%
o IEE ﬁ % -

& "'.._,35&"— L F =t i . -, g i -"\-\.
o — Lt -— e — E ?‘q -
T Nt B T e b am
ey "ﬁ“‘ i -:_’g E ==
ol E %x g = if
= Order 2
100%
-120
0 4 8 12 16 20 24 o8 E%

after "Image4(104)": L [m]
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MICHIGAN STATE

Angular Acceptance S

to obtain an angualr acceptance of the second part of the fragment separator
beam emittance x=y=0.01 mm, x'=y'=100 mrad, dp/p=0.0%

200 initial beam rays x=y=x'=y'=0

Second Part

160

A1900 contains four dispersive 120
blocks, whose angular
acceptances are used in LISE++
calculations with the A1900
standard configuration

80

40

Disable Disable

after "Image4(104)": X [mm]

-40

-80

-120

J

-160

0 4 8 12 16 20 24 28 32
after,dImaged(104)™: L [m]

i T R e ot I Al
£ #0Ay : MC Transmission Plot - Envelope (only passed) Sostiues 4 Ar : MC Transmission Plot - Envelope (only passed) Sl g 40Ar : MC Transmission Plot - Envelope (only passed)
= “UAr (84.3 MeVA) + Be (1e-4 m); Transmitted Fragment “*Ar (beam); Optics Order: 1 : “Ofr (84.3 MeViu) + Be (1e-4 pm); Transmitted Fragment Ar (beam); Optics Order: 1 fer "Image1(037)" X(Theta) [mrad]. window projection — “08r (84.3 MeViu} + Be (Te4 um); Transmitted Fragment “04r (beam}; O
= dplp=6.83% . Brha(Tm): 3.0000 Y dpfp=6.99% ; Brho(Tm): 3.0000 dplp=6.99% ; Brho(Tm): 3.0000
©l “Image1(037)" - last block for MC calculation; no gates; Configuration: S555555D55555555A i
_ :
£ [ 12044
ki 1
H T :
E EN S ki
3 E/ 34700403 leH S
CPU. d
£ £ Gme -
= =
- — i 253
S ’ S
g . g
H \ N E <0 | -
g e H =]
B £
: B =
s E =) 4043
| = |
e
| | 2o
== —
) 3 % 7 ] i ] 0.04 0.08 012 016 02 024 028 ' w 0 -5 -0 [ oo 4 L &
ot mageddaT) ™ L] . o after “Image1(037)": L [m] . . after "Image1(037)"; X(Theta) [mrad]: window projection

OT. 04/30/10, East Lansing, Ml 12



80

after "Image1(037)": X [mm]
& IS
o [=] o

)
<)

-120

-160

-200

Angular Acceptance: 1% dispersive block

Ay : MC Transmission Plot - Envelope (all)

40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 49Ar (beam); Optics Order: 1
dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000

"Image1(037)" - last block for MC calculation; no gates; Configuration: SSSSSSSDSSSSSSSSSSSS:

1 2 3 4 5 [] 7 8
after "Image1(037)": L [m]

6e+3 |

Se+3 |

4e+3 |

3e+3}

2e+3 |

1e+3 |

1 2 3 4 5 6 7 8
after "Image1(037)": L [m]: window projection

OT. 04/30/10, East Lansing, Mi

Al IGAN E

UNIVYVERSITY

de+4 [+

3.6e+4 |-

3.2e+4 [+

2.8eH4 |-

24e+4 |-

2e+4 |-

1.6e+4 |-

1.2e+4 |-

8e+3 |-

4e+3 |-

| LA ] |
I | I ‘ | |‘ | [ Al |
"-‘ ‘I | ITim ‘ R A ‘I T I ﬂ”l‘
| ‘“I\”‘.l"‘ el ‘.“ SRRl Ll Lt ||‘II .
| | |
4
X

66 mrad
1st dispersive block

-60 -40 -20 0 20 40
after "Image1(037)": X'(Theta) [mrad]: window projection

3.2eHd |-

2.8eHd |-

24eH4 |-

2e+4 |

1.6e+4 |

1.2e+4 |

Bet+3 |

4e+3 |-

1Ay nu [ERN]
A T Tl
‘ iy ar T
Y

40.5 mrad
1st dispersive block

45

-35 -25 -15 -5 5 15 25 35
after "Image1(037)": Y'(Phi) [mrad]: window projection
13



Al IGAN E

Angular Acceptance: 2" dispersive bloek . "

4Ar : MC Transmission Plot - Envelope (all)
Anneme s mtv ) + Be (1e-4 pm); Transmitted Fragment 40Ar (beam); Optics Order: 1
dp/p=6.47% ; Brho(Tm): 3.000N = NNNN 2 NOD0 24644 |
"Image2(059)" - last block for MC calculation; no gates; Configuration: SSSSDSSSS: < )
200
160 Zetd | |
| .
| |H I kb
|| | ‘I| |||\|\ |_
T 1.6e+4 |- I | |
E |
= |
§ I
=3 . 1.2e+4 |
a9 |
=]
o
E
T X
] .
£ fexd 29.5 mrad
2nd dispersive block
4e+3 |
-160
-200
o] 1 2 3 4 5 6 7 8 0 -35 -25 -15 15 25
Aafter.” lmaqezlﬂﬁsl L [m] mgfgg;%mbagg,gm{)%",axp;Theta) [mrad]: wmdow projection
1d4e+d |
24e+H4 |
1.2e+4 |-
2e+4 |- |
Tt I
] \
1.6e+4 [ lh |
8e+3 |- | H” In ‘ H | ‘Il ‘ H
R ATE T [ |
s T gl |' | |
cosal 1.2e+4 | H” |
I
8e+3 | Y
ded) 66 mrad
2nd dispersive block
2e+3 | 4e+3 |
0 0
0 1 2 3 4 5 6 7 8 -70 -50 -30 -10 10 30 50

-after.’Image2(059)": L [m]: window projection after "Image2(059)": Y;(Phi) [mrad]: window projection

L UTTIUU v UL Ty TV = -



250

150

50

-50

after "Image3(082)": X [mm]

-150

-250

1 Angular Acceptance: 3" dispersive block

Ar : MC Transmission Plot - Envelope (all)
40Ar (84.3 MeV/u) + Be (1e-4 ym); Transmitted Fragment 40Ar (beam); Optics Order: 1
dp/p=3.28% ; Brho(Tm): 3.0000, 3.0000
"Image3(082)" - last block for MC calculation; no gates; Configuration: SSSSSSSSDSSSSSSSSSSSSSE

1.2e+4 |-

Te+4

8e+3 |

Ge+3 |

4e+3 |-

2e+3 |

0

0

OT.

1 2 3 4 5 6 7 8
-after "Image3(082)": L [m]: window projection
04/30/10, East Lansing, Ml

24e+4 |

2e+4 |-

1.6e+4 |

1.2e+4 |

8e+3}

4e+3 |

3.2e+4 |

2.8e+ |

24e+4 |

2e+4 |-

1.6e+4 |

12e+4 |

8e+3 |

4e+3 |

Al IGAN E

UNIVYVERSITY

X
29.3 mrad
3rd dispersive block

-25 -15 -5 5 15
.after."Image3(082)": X'(Theta) [mrad]: window projection

25

Y
57 mrad
3rd dispersive block

-40 -20 0 20
image3(082)":,Y'(Phi) [mrad]: window projection

40
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"4 Angular Acceptance: 4! dispersive block .

160 2.8e+4 |
E
= 24e+4 |
=
g S
E" : 2e+4 [
£
1.6e+4 |
-180
1.2e+4 |
-200 .
o 1 2 3 4 5 (=] 7 8
X
220 Be+3 |
29.4 mrad
180 4th dispersive block
de+3 |
E
’: o after.Image4(104)": X'(Theta) [mrad]: window projection
é -35 -25 -15 -5 5 15 25
3 .
s‘l -
E
2 36ett |
3.2e+4 |
=180
2.8e+4 |
-220 After, "Imaged(104)": L [m]
o 1 2 3 a4 5 6 7 8 9
2e+4 [ 24eH |
‘ ‘
ol [ “H II\\-‘u | In \\ N \ "
sova | i ‘|| |" I' “ : [
| \1" m ‘ B |“ ||
| [mil{E N[ m
1.6e+4 | |
| .2e+4 i
1.2e4+4 |
8e+3 |
8et3 | Y
53.5 mrad
4th dispersive block
4e+3 | de+3 |
. nimaged(104)7: Y'(Phi) [mrad]: window projection
o .after. "Imaged(104)": L [m]: window projection 0 _50 -30 -10 10 30 50
o 1 2 3 4 5 6 7 8 a 16
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Angular Acceptance ANRFLSIRR

A1900 standard This work

Blocks X' Y' X' Y'

1 60 40 66 40.5

2 30 60 29.5 66

Should be replayed with
single rays.

3 30 55 29.3 57

4 28 50 294 53.5

~1o/x|
40 Ar : MC Transmission Plot - Envelope ( a“) _ Continue | [ 40Ar : MC Transmission Plot - Envelope {only. pa) . — Comi:]lilll
40Ar (84.3 MeV/u) + Be (1e-4 pm); Transmitted Fragment “JAr (beam); Optics Order: 1 Ar : MC Transmission Plot - EllVelOI)e (Olﬂy pﬂSSCd)
dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000 40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment “0Ar (beam); Optics Order: 1
"Image4(104)" - last block for MC calculation; no gates; Configuration: D: DSS... dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
200 Contour "Image4(104)" - last block for MC calculation; no gates; Configuration: D DSS...
Sum4 21e+05) 200 Contour
Max 179¢+04 Sum 7 26e+085)
160 X104 Max 249e+0
<= 147 160 X178
112 <107
dv 546 A 102
120 XY -30e+02 dv 483
= o — SUM 120 XY 1 36+02
E 1 e} R 1.856e+04 - T
= 80 A e _""M e CPU speed 3 = 2 4880+03
x - | : 0pps E s i CPUspeed
P = > 4 N 0 pps
3 40 e i A : ik
E, i e 7 - g 40 : s : J (s
e - A g 5 : 3
® o 3 Y H =
E ; g o . :
: 5 s g 3 ;
G -40 E i 2 e = k. :
5 i I E 5 40 %
80 k. f . & N
- S L
S -80 -+
-120
-120
-160
-160
-200
0 4 8 12 16 20 24 28 32 200
AR i Docunental after Jimage4(104)": L [m] 0 4 8 12 16 20 24 28
AL v N b sl after, timaged(104)™: L [m]
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Compare standard and expanded version

250

[mm]

after "FP_slits™: X

30-04-2010 1

3:43:4:
LISE++ [lintranet

40Ar : MC Transmission Plot - Envelope (only passed)
40Ar (84.3 MeV/u) + ; Transmitted Fragment 40Ar (beam); Optics Order: 1
dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"FP_slits" - last block for MC calculation; no gates; Configuration: DDSWDDMMSM

4 8 12 16 20 24 28 32

7 " it
el meu sauiles ety Dot mentsi e esa aoo AREER SFP.Slits™: L [m]

Continue

-1o0] x|

SUM
1578e+04
CPU speed

0 pps

MICHIGAN STATE

NMIYERSI

5 40Ar : MC Transmission Plot - Envelope (only passed)
40Ar : MC Transmission Plot - Envelope (only passed)
40Ar (84.3 MeV/u) + ; Transmitted Fragment 40Ar (beam); Optics Order: 1

dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"FP_slits" - last block for MC calculation; no gates; Configuration: DDSWDDMMSMM

TY

-1o0] x|

Continue

[mm]

after "FP_slits™: Y

-100

Contour
Sums . 1e+05
Max 737
<X>17.9
<Y>-0125
dx 102
dy 546
XY -8 4e-02

SUm
1724e+02
CPU speed

0 pps

0 4 8 12 16 20 32
30-04-2010 1344

134407 " it
LIS E «+ [unifanet nscl msu eduliestusertarasonvy Documentsiisgilesiat o0 AFE@He FiEuAlIES™: L [m]

i 404 : MC Transmission Plot

250

after "Image4(104)": X [mm]

- Envelope (only passed)
40Ar : MC Trans ion Plot - Envelope (only passed)
40Ar (84.3 MeV/u) + ; Transmitted Fragment “0Ar (beam); Optics Order: 1

dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"Image4(104)" - last block for MC calculation; no gates; Configuration: SSSSSSSDSSSSSSSSSS|

[T

Continue

<¥>-0315
dX 102
dy 202
K 1.2e-01

SUm
1.905e+03
CPU speed

0 pps

-150
-250
0 4 8 12 16 20 24 28 32 T
30-04-2010 13:46:28 " " Bler
18 E o Qurianet s s euilecuseriarasory Document= L seu e - L SN IMageA(104)™: L [m] 204642

OT. 04/30/10, East Lansing, Mi

[ 40ar : MC Transmission Plot - Envelope (only passed)
40Ay : MC Transmission Plot - Envelope (only passed)
40Ar (84.3 MeV/u) + ; Transmitted Fragment “0Ar (beam); Optics Order: 1
dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000

=] S|

Continue

DSS...

"Image4(104)" - last block for MC calculation; no gates; Configuration: D

60

after "Image4(104)": Y [mm]

-100

-140

-180

Contour
Sum 2 08e+ 06|
Max 5.38e+0.
<X> 178
<Y>-022
dx 102
dr 141
XY -17e-01

SUM
7.013e+02
CPU speed

0 pps

0 4 8 12 16 20
30-04-2010 13451

Gl " "
LIS E 0 [untranet nscl meu eduiesuse raras iy Docume e sei o1 AFLEEC Imaged(104)™: L [m]

24 32
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Expanded configuration vs. Distribution method

MICHIGAN STATE

UNIVYVERSITY

. 1 S EPe

Initial Phase space: £ 6 mrad (x), £ 8 mrad (y), £ 0.07 % (dp/p)

nvelope for 40Ar

40Ar (84.3 MeV/u) + Be (1e-4 pym); Settings on 49Ar; Config: SSSSSSSDSSSSSSSSSSSSSSSDSSSSSSSSSSSSSSSDSSSSSSSSSSSSSSSDSSSSSS
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X (mm)

Y (mm)

Envelope for 40Ar

dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000

P (MeVic)
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MICHIGAN STATE

Expanded configuration vs. Distribution methed "' ‘" '"

FE o3
—r —t T2

NG | FRIB

Initial Phase space: £ 6 mrad (x), £ 8 mrad (y), £ 2.5 % (dp/p)

—ioix
g Envelope for 4°Ar
A (843 MeViu)+ Be (1e-4 um); Settings on *Ar Config: S555555D555555555555555D55..
A dpfp=5.07% ; Brho(Tm): 3.0000, 3 0000, 3 0000, 30000
o e
x'angular » el space > Momentum
ko ” 20y 22e+4
C 120 T - 160 |- E‘H
E i 120 0
fuy 80 : A 1 Be+d
= : r ; H
ki) | 505 W A
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? @ 5 a ‘l"/ o meal - g
2 8 ) h”‘:f.";-‘i* o
E aal 'L,\L y g . '!L_FJF 1e+4
50| _— " Jl.
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MICHIGAN STATE

Expanded configuration vs. Distribution methed . ' '™

. 1 S EPe

Initial Phase space: £ 60 mrad (x), £ 40 mrad (y), £ 2.5 % (dp/p)

EEnvelope for 40ar =
=)
é Envelope for 40Ar
X 40Ar (84 .3 MeV/u) + Be (1e-4 pym); Settings on 40Ar; Config: SSSSSSSDSSSSSSSSSSSSSSSDSS...
Py dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
without che}rge s%_anas
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