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& Element g+ —Beam energy — Emittance

I_ Eeam CARD 1D - shape N0 2D - zhape ‘ & |
I 40 I Aro| 18 Enengy & IT Behiiu ? | [zigma, semi-ais, [Distribution mode [Monte Carla Conelated mm e

with

I 18 TKE [ FE84.73  MeV half-width...] methad] method) — beam respect to spectrometer—
z Biho (7 19218 T . IGaussian di rnrn
I Stable P . M2 GeV/ic : IGauss.[cut @ 1sigma] dT mrad
¢ Table of u T 311es5  RY 5 I Rectangle unifam dv i

Nuclides . . : IEIIipse unifarmn [praj.) dP rarad
| Beam intenzity —————————

dT deqrees

o 18 end,

; |
& |1— o D % . IGaussian | dP degrees

| BEZ25e+9  pps

Energy Loss inthe I—
. 0.0058 faas target box [K] 0.000141 RF frequency I 20 MHz

1D-shape
1. Gaussian Sigma=1 => Area = 2.51 St.Dev =1
2. Gauss.(cut @ 1sigma) Sigma=1 => Area =1.74 St.Dev = 0.55
3. Rectangle uniform Half-width=1 => Area = 2.00 St.Dev = 0.58
4. Ellipse uniform(proj.) Semi-axis=1 => Area = 1.56 St.Dev = 0.51

See the next slide
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MICHIGAN STATE

20" - shapes (forsIMionte Car GATIONE) RICIE¥EES:

3

0 20 - shape

Carrelated
mode [Monte Carlo DEtﬁ g
rmethiod)
¥ |Ellipse unifarm | [T -
P —I —I Four 2D-shapes.
¥ Rectangle uriform ! ;I Hollow configurations (which are not physical)
™ |Ellipse hollow are designed for debug purposes
Rectangle haollow
' d
i 10 - shape a0 2D - shape
awis, (Driztribuition made [Monte Carlo
o methad) method)
ASSignment for 1D-Shapes, -IEIIipse urifarm [prui.ﬁ—F-IEllipse unifarm j r
Wthh are Used for the IEIIipse unifarmm [proj.] ﬂ ] IEIIipse uniform jl-?

Dl Stri b Utl onm eth Od -I Rectangle uniform ﬂ—p- I Rectangle uniform ;I r
-IHectangIe Lnifarm H—EIEWDSE huollon ;I r
-I Rectangle unifarm H_E Rectangle hollow [l r

File used for the next slides: http://groups.nscl.msu.edu/lise//9 2/9 2 85/A1900 extended 2011 v5.lpp

& Element g+ Beam eneigy -fmitlanc,c N\
l_ = l_ I_ Beam CARD 1D - shape ) 20 - shape
A 18 Erergy @ | 842755  Meliu ? [sigma. semi-axis. [Distributian made [Monte Carlo EDU:tlﬁIEd m e ®en
18 TKE 33785 MeV half-width. ] method) method) bearn respect to spectomet§
Z Brho 3 Tm 1% mm I 15 IEII\pse unifarmn (proj.| ;I I’d IEIIlpse unifarm j IT j di I 5 rm
I I Stahle P i 16.189 Gev/c 2T rmrad I 30 IEII\pse uniform (praj.| ;I I IEIIipse uriform j |>( j dT I -20 mrad i
e Table of u O [ 1aress K 3 mm I 10 Rectangle uniform ;I V' |Rectangle uniform j P ﬂ dv I 5 mm
| Nuclides = = 4P mrad I 20 Rectangle uniform ;I ¥ |Rectangle uniform LI N LI dP I 20 rirad I
= = Beam intensity
I < Ial 18 no, Gl mo I 0 IGGUSSia” LI r dT7 I 115 degrees i
a v = ® \k -
D % 03 |Gaussian ~| dP | 115 dear
. o CEm o [
I | B25e+d  pps
| % conce | C [oomEErt kw B e o | 4031 FF fequency | 20 Mz

OT. 05/12/11, East Lansing 3


http://groups.nscl.msu.edu/lise/9_2/9_2_85/A1900_extended_2011_v5.lpp

M

20" - shapes; = alter target

MIYER

=0 = =0 =
3 40Ay : Monte Carlo Transmission Plot I || = 40Ay : Monte Carlo Transmission Plot [ comiure

40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order. 2
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off; "Stripper" - last block for MC calc; no gates; Config: SSSSS5SDSSSSS5555S5SSSSDSS.

Contour
Sum 7 68e+04
Max 15
<X 5.01
<Y=>-20.1
dX 7.49
dY 15

Ellipse uniform

Sy
20
?
| 8
<
E 0
)
I @
<
=
>.<. -20
=l_
)
-3
2
=]
2
= -40
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-60
-80

12-05-2011 12:30:43

clise_pp_92iles\A1300\41900_extended_2011_v5.Ipp)

-20 -10 0 10 20 30
after "Stripper™: X [mm]

. - . - o - o3 1 H »
Ay : Monte Carlo Transmission Plot IRCOHE
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order. 2
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off; "Stripper" - last block for MC calc; no gates; Config: SSSSS5SDSSSSS5555S5SSSSDSS.
Contour
Sum 4 93e+04
Max 159 w
<X> 5.02 |
<Y=>-20.2
dxX 10.6
20 dy 21.2
XY -58e-01
SUM
| - . — 4928e+04
I g - . CPU speed
- - . 0.00e+00 pps
E 0
= .
U]
<
=
>.<. -20
=l_ d
)
-3 N
2 ;
2]
= -40 " -
& -
o
L
I
[
-60
Ellipse hollow
. 80 -20 -10 0 10 20 30
Gl 1[A:1‘.];Sr?:-mse,pp,azxmes‘.c19nn‘.¢wnu,ex\encec,2n1UE Ipp) after "Stripper”: X [mm]
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&l

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

after "Stripper”: X'(Theta) [mrad]

20

-40

40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order. 2
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off; "Stripper" - last block for MC calc; no gates; Config: SSSSS5SDSSSSS5555S5SSSSDSS.

Contour
Sum 1.13e+05
Max 15
<X> 497
<Y=-20
dX 8.66
dY 17.3
XY -12e-01

0 10
after "Stripper™: X [mm]

40Ar : Monte Carlo Transmission Plot
40Ar (84.3 MeV/u) + Be (1e-4 pm); Transmitted Fragment 0Ar (beam); Optics Order: 2
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off; "Stripper"” - last block for MC calc; no gates; Config: SSSSS5SDS55555555555888DSS..

20

-40

-60

Contour
Sum 1.54e+05)
Max 427
<X=>4.97
<Y>-20
dx 122
dY 24.5
XY 3.3e-01

SUM
1.536e+05
CPU speed
2.19e+04 pps

500
321

Rectangle hollow

-15 -5 5 15 25

after "Stripper”: X [mm] =t

2 files A 1000UA1000_extanded_2011_v5.Ipp 3.2137e+1



M

2D - shapes & alter: 1=t cipole (1S4 oreer) |

= . P i ] .. . P i
= 40Ay : Monte Carlo Transmission Plot Continuerd] i = “Ar : Monte Carlo Transmission Plot Continue
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order: 1 ll 40Ar (84.3 MeV/u) + Be (1e-4 pm); Transmitted Fragment 40Ar (beam); Optics Order: 1 !
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000 dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off "D1" - last block for MC calc; no gates; Config: SSSSSSSDSSSSSSSSSSSSSSSDSS Bounds: Off, "D1"-last block for MC calc; no gates; Config: SSSSSSSDSSS555555555SSSDSS
Contour Contour
Sum 1.05e+05 Sum 9.22e+04
20 Max 23 20 Max 19
u‘ <X=-61.2 15' <X=-61
2 <Y>4.06 = <Y>4.04
16 dX 425 15 dX 48.8
dy 4 dy 445
2 XY -8.3e+01 7 XY -1.1e+02
7 SUM b SUM
I 12 1.050e+05 12 9216e+04
i — CPU speed | |If' — CPU speed
g 1.05e+04 pps g 0.00e+00 pps
E 8 E 8
w =
£ £
£ 4 = 4
> >
L 5 o
=Q :D 500
; ; 321
5 -4 % -4 —
I I
i I
| -8 o -8
= EN if i
ipse uniform | Rectangle uniform
-16
40 200 160 120 80 40 0 40 80 120 -200 -160 -120 -80 -40 0 40 80 120
e e e At an eiomiet 201t e after "D1": X [mm] oie<ia 19001900 egended 2011 45 after "D1": X [mm]
[5] 40Ar: = =
=1 ~ . : =] ~ . i
= 490A 1 : Monte Carlo Transmission Plot | Continue ||| (= 40Ar : Monte Carlo Transmission Plot [Continue |
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order: 1 ll 40Ar (84.3 MeV/u) + Be (1e-4 pm); Transmitted Fragment 40Ar (beam); Optics Order: 1 !
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000 15 dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off "D1" - lastblock for MC calc; no gates; Config: 5555555DS55555555555555DSS Bounds: Off, "D1" - last block for MC calc; no gates; Config: SSSSSSSDSSSSSS5555S55558DSS
Contour Contour
20 Sum 1.08e+05 20 Sum 1.25e+05
" Max 132 Max 26
u‘ - . <X=-61 15' <X=-61.1
2 ) <Y>403 = <Y>4.08
16 dX 59.9 15 dX 69.3
dY 523 dY 592
2 XY -1.7e+02 7 XY -2.3e+02
7 SUM b SUM
I 12 1.075e+05 12 1254e+05
i — CPU speed | |If' — CPU speed
g 9.77e+03 pps g 1.05e+04 pps
E 8 E 8
w =
£ £
£ 4 = 4
> >
5 5 o -
; ;
5 -4 % -4 —
I
i
i -8
" Ellipse hollow R
ectangle hollow
-16
s 240 ~200 160 120 80 E) 0 40 20 120 -240 -200 -180 -120 80 -40 0 40 80 120
2-05-21 12:37:48 g 3 n"eyq
LIS E ++ [Clusenclise._pp_921es\A1900141900_extended_2011_v5 1pp after "D1": X [mm] Se_pp_92MiesIATI00WIS00_exiended_2011_v5 Ipp after "D1": X [mm]
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Continue

3 Ay : Monte Carlo Transmission Plot = 40Ay : Monte Carlo Transmission Plot
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order: 1 b 40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4°Ar (beam); Optics Order: 1
= dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000 dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off; "Image2(059)" - last block for MC calc; no gates; Config: SSSSSSSDSSSSS55555555SSDSS. Bounds: Off; "Image2(059)" - last block for MC calc; no gates; Config: SSSSSSSDSS5S55555SSSS5SDSS.
25 Contour 25 Contour
Sum 5.12e+04 Sum 6 66e+04
Max 15 Max 18
& <K= 147 . <X>146
v <Y>-157 =3 <Y>-157
18 dx 24 15 dx 256
dy 107 dy 12.4
XY -1.3e+02 XY A.7e+02
7| = SUM = SUM
k] 5 5.120e+04 k] 5 . 6656e+04
| £ CPUspeed [ffl| & CPU s
= 512e+03 pps E 555+03 pps
w I~
b 5 3 5
= =
= =
> >
i -15 = -15
[=2] [=2)
wn w
= e
3 S
-25 -25 500
g g
E £
5 3s 5 35 E
& - & E
| © | ]
U f
-45 -45
. . . 4
| I Ellipse uniform | | Rectangle uniform —
]
-100 -80 -20 20 60 100 e -100 -60 -20 20 60 100
2-05-21 3.3 ) " : e+ 2 3 ) ",
1uns E»DJ 1[61‘.u55 lise pp 92les 190041900 exensed 2011 5 ATEET "IMage2(059)”: X [mm] 24198e+1 1S e or [Cauicenciise pp 92WIesIA9001900 siiended 2011 u3 after "Image2(059)": X [mm]
¥ r [ 40Ar: =
~ . N i . e T\/ AP . . . i
= 4“Ar : Monte Carlo Transmission Plot Icomtinven| (| & Ay : Monte Carlo Transmission Plot [ e ]
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 40Ar (beam); Optics Order: 1 l 40Ar (84.3 MeViu) + Be (1e-4 um); Transmitted Fragment 4°Ar (beam); Optics Order: 1
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000 dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off; "Image2(059)" - last block for MC calc; no gates; Config DSS. Bounds: Off; "Image2(059)" - last block for MC calc; no gates; Config: DSss...
Conts Contour
2 Sum 2749/uer+05 2 Sum 1.28e+05
Max 231 Max 25
A <X> 147 ] <X>148
3 <Y=.157 & <Y=-157
15 dXx 288 15 dX 315
dy 152 ay 175
XY -26e+02 LXY 35e+02 |
7] = s |2 = r_sowm |
B 5 B 2470e+05 K] 5 1280e+05
- CPUspeed ([l = CPU 5
l £ £
— - 0.00e+00 pps =N 533e+03 pps
o . ©
B -5 ® -5
£ =
= =
> >
= -15 F -15
2 2
8 8
3 g
-25 1] -25
2 321 g
E . £
=;-, 35 - 5 35
| & .-
U f
-45 -45
( - Ellipse hollow sl | | Rectangle hollow
1
-100 -60 -20 20 60 100 R -100 -60 -20 20 60 100
IR 1[;_319 o b omlesA 900900 exenaea 2011 e pe ATEET "IMage2(059)": X [mm] ijlrnsqgi1 1[61‘.1\;-Sr‘.c'd\s-},pp,ﬂzm\es‘.—ﬁﬂﬂm—ﬂElEIILex\ended,Zm17,5 o after "Image2(059)": X [mm]
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M

2D - shapes : after Image 4 (Z102)(dtorder) i sy

. / N - o3 H H i . / N - o3 H H i
3 40Ay : Monte Carlo Transmission Plot [ comiure = 40Ay : Monte Carlo Transmission Plot [ comiure
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order: 1 I 40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order: 1 !
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000 dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off; "Image4(104)" - last block for MC calc; no gates; Config: SSSSSSSDSSSSSS555SS555SSDSS. Bounds: Off; "Image4(104)" - last block for MC calc; no gates; Config: SSSSSSSDSSSSSS555SS555SSDSS.
Contour Contour
Sum 3 65e+04 Sum 2.62e+04
Max 15 Max 11
A <X>7.98 d <X>7.89
) <Y>-259 s <Y> 257
dx 10.3 dx 12
40 dy 19 40 dy 22
XY -1.6e+02 XY -2.2e+02
T = SUM 7| = SUM
| g 3648e+04 U g 2624e+04
I = CPU speed Il = CPU speed
E 3.32e+03 pps E 3.28e+03 pps
w ©
g o g ¢
U A——
= =
> >
3 3
e e
F -40 F -40
@ @
=) =)
@ @
E E
-l_ =l_
& £
| w -80 | ® 80
L
| Ellipse uniform Rectangle uniform

-25 -15 -5 5 15 25 35 45
after "Image4(104)": X [mm]

5 -25 -15 -5 5 15 25 35 45

Clise_pp_921files\A1900141300_exiended_2011_v5.Ipp e b 9S00 900 eriended 2011 51 ATEET "IMaged(104)": X [mm]

.o TN/ AP . H H i .o TN/ AP . H H i
= Ay : Monte Carlo Transmission Plot coiite e Ay : Monte Carlo Transmission Plot Continue
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order: 1 I 40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order: 1 !
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000 dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off; "Image4(104)" - last block for MC calc; no gates; Config: SSSSSSSDSSSSSS555SS555SSDSS. Bounds: Off; "Image4(104)" - last block for MC calc; no gates; Config: SSSSSSSDSSSSSS555SS555SSDSS.
Contour Contour
Sum 3 58e+04 Sum 2.18e+05
Max 110 Max 380
A <X>7.88 : <X>7.92
v <Y> 258 53 <Y>-258
dX 148 dx 16.9
40 dy 26.8 40 dv 21
XY -3 2e+02 XY -4 3e+02
T = SUM 7| = SUM
|| g 3584e+04 Il g :!_ 2176e+05
| E CPuspeed || = T CPU speed
= 3.26e+03 pps = FA ] 0.00e+00 pps
= = ki e
= 0 = 0 C :
@ 1]
L
£ £ o .,
3 > v \%
F -0 F -0 k‘,h“ i
) 500 S 1 %
2 @ %’"a.._ LN
E | 206 | E 15
-a': -a': ww‘gmx‘n, E i
& L= r
| ® -80 | ® -80 m&'ﬂi’k
L l
Ellipse hollow Rectangle hollow
=120 =120
-35 -25 -15 -5 5 15 25 35 45 -35 -25 -15 -5 5 15 25 35 4532067 7
2052011 13.43 " 2052011 13.42:47 - e+
1uns E »DJ 1[A:1‘.u:-:r?::\ws-:,pp,azxmes‘.—1smn‘.—1anu,ex\emec,zn1UE Ipp] after "Image4(104)": X [mm] 1uns E vﬂj 1[61‘.u:er:‘:ﬂhse,pp,ﬂzm\es‘.—19DD\—1€IDD,EX\E|\GEG,2D1Lwi Ipp] after "Image4(104)": X [mm] 18957e+1
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after "Image4(104)": X'(Theta) [mrad]

?

=)
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=
=
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=
=
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{=]
©
E
-l_
£
o

60

20

-100

-140

“Ar : Monte Carlo Transmission Plot
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order. 2
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000

ACe 4

= (%% 40Ar :
Continue

Bounds: Off; "Image4(104)" - last block for MC calc; no gates; Config: SSSSSSSDSSSSSS555SS555SSDSS.

XY -3 3e+02

Contour
Sum 7.17e+04
Max 49
<X> 994
<Y>-27.1
dx 18.8
dy 213

SUM
7.168e+04
CPU s
3.07e+03 pps

Ellipse uniform

-100
e

-60

se_pp_921files\A1300141300_exten

Bounds: Off;

-20 20

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

60 100

011_v5.Ipp)

Ay : Monte Carlo Transmission Plot
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order. 2
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000

Continue

"Image4(104)" - last block for MC calc; no gates; Config: SSSSSSSDSSSSS555SS55SSSDSS

XY -62e+02

Contour
Sum 1.34e+06
Max 2.92e+03
<X>8.51
<Y=>-26.5
dX 24.4
dY 299

SUM
1.339e+06
CPU speed
2.82e+03 pps

4ol Ellipse hollow
-100 -60 -20 20 60 100 140
205 347 -
U N e oy azniessaa00sio0n enenaen 2011 2o AftET "Imaged(104)”: X [mm]

500
321

&l

after "Image4(104)": X'(Theta) [mrad]

&l

after "Image4(104)": X'(Theta) [mrad]

12-05-2011 1
LISE -+ [C:

60

20

-100

-140

60

20

-100

-140

04

“Ar : Monte Carlo Transmission Plot
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order. 2
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
Bounds: Off;

Continue

"Image4(104)" - last block for MC calc; no gates; Config: SSSSSSSDSSSSS555SS55SSSDSS

XY -4 2e+02

Contour
Sum 1.95e+05
Max 93
<X> 949
<Y=>-26.9
dx 20.7
dY 245

SUM
1952e+05
CPU s|
2.80e+03 pps

Rectangle uniform

-60 -20 20
- after "Image4(104)": X [mm]

60 100

Ay : Monte Carlo Transmission Plot
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 4%Ar (beam); Optics Order. 2
dp/p=100.00% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000

Continue

Bounds: Off; "Image4(104)" - last block for MC calc; no gates; Config: SSSSSSSDSSSSSS555SS555SSDSS.

XY -7 8e+02

Contour
Sum 6.87e+05
Max 241
<X> 762

SUM
6.878e+05
CPU s|

2.80e+03 pps

Rectangle hollow

-100 -60 -20
1]

se_pp_921iles\A1900\41900_extended_2011_v5.Ipp]

20
after "Image4(104)": X [mm]

60 100
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MOCADI beam SIapes —

3.3 BEAM

The "BEAM" keyword marks the beginning of Monte Carlo simulation. The keyword should be written once in the beginning of a MOCADI input file.

BEAM

N

Ey, Ty. mass, nuclear charge, electrons
modexA

maxx, maxa., rxA.Xo. Ao

modeys

maxy, maxg, *yB. Y0. Bo

modegT

maxg, maxT, 7ET. E1. T1

N ions of the primary beam with charge, mass, electrons are produced with initial position distribution (X, T), angular distribution (4, B), energy distribution (£) and time
distribution (7). The initial distributions are calculated event by event as follows. (The » parameter is not used up to now.)

X=Xo+dX

A=Ag+dA

=To+dY

B=By+dB
E=Ey*(1+(E1+dE)/100)
T=Ty*(1+(T1+d7)/100)

where distributions dX, dA, &Y, dB, dE, and dT are calculated from mode*. max+* and »+ parameters.

mode

0 fixed. d=max

1 uniform distribution, -max#* < d* < +max*

2 (Gaussian distribution, sigma*=max*

4 huniform distribution in the Ellipse (d1/max1)’+d2/maxy)><= 1

6  Juniform distribution in the 6 dimensional Ellipse (only for modexs). (dXimaxx)® + (dAimaxa) + (@¥imaxy)® + (dBimaxp)® + (dE/maxg)® + (dTmaxt)® <=1
7 luniform distribution in the 4 dimensional Ellipse (only for modexs). (dX/maxx)® + (dd/maxa)® + (@¥imaxy)> + (dBimaxp)* <=1

8 uniform distribution in the 2 dimensional Ellipse (only for modexa). (dX/maxx)2 + (afY/maxy)2 <=1, (aLA:’max;.;)2 + (dB/max'B)2 <=1

9 (Gaussian distribution with sigmax=maxx, sigmas=maxy. sigmay=maxy. sigmap=maxB, sigmag=maxg, sigmat=maxT, (only for modex )

The units of energy(E). time(7). position(X, I), and angle(4, B) are MeV/u, micro-second, centimeter, and milli-radian, respectively.
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