Oned High order optics in LISE**

R-R, -

NSCI| FRIB

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

http://www.nscl.msu/edu/lise

See “al900_ FifthOrder.Ipp* in the Installation package

version 8.3.158

 up to 5% order calculations in MC mode
e for this Friday this presentation was planned 2nd, but...

« The code can be used for transmission calculations with high order
aberrations, deduce angular acceptances, check other codes (as MOTER), user-
friendly interface for introduction in high-order optics

* MOCADI A1900 file for LISE**, as well as translator from MOCADI to LISE**

«The Optics dialog should be commissioned, as well Local <-> Global
transformation.

* New utility for MC mode (Envelope plot to see transmission 10ss)

MC transmission options ll

High Order Optics Calculations

Uze in calculations " through 3rd order Highest Order
e . i thi figurat
£ ‘only 1-st order " through 4th order e ml_n S
* through 2nd arder ™ through Sth order H

OT. 09/04/09, East Lansing, Ml 1
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COSY file

PRIANEY BEAN :

. . CR : INITIALIZE RAYS : SR 00 oo oo oo 1
o LISE++ uses for transmission ) BF
calculations only LOCAL oL 2101 ;
matnces for both (Dlstrlbutlon DLHglzéLj: Z017TA*3CLE O*3CLE O*3CLE O 0O 0.133 :
M5 T1LE ZO19TE*SCLE O*3CLE O*3CLE O O 0.133 ;

and MC) methOdS Zzﬂgiizh’f ZOZ1TC*SCLE Z0OZ153¥*3CLE ZOZ1MC*3CLE O O .15 :
e Global matrices (1st order) DI 3.094 45.0 0045 00 D0
Were more COnvenIent to Import DLﬂﬁligL; ZO31TA*SCLE ZO313¥*3CLE ZO31MC*3CLE O O o.15
from TRANSPORT DLHiligL; ZO033TE*3CLE ZO333X*3CLE Z0O33MC*3CLE O O o.15

DLHilizLé ZO035TC*3CLE ZO353X*3CLE ZO3S5MC*3CLE O O o.15

* Now with import of the LOCAL DL §1LE;
matrlces up tO 5th Order (PH_LISE 'ING1_COSY.TET ;)

DL 3ZL1 :
. M5 T3Li Z039TA*3CLE ZO393X*3CLE Z0O3SMC*3CLE O O o.15
° d d b DL S2L2 ;
Secon Or er matrlces Can e M5 T3LE ZO41TE*SCLE Z0O413¥*3CLE Z0O41MC*3CLE O O o.15
H H DL 32L3 ;
entered manua”y USIng matrlx M5 T3LC ZO43TC*SCLE Z0O4353X*3CLE Z0O43MC*3CLE O O o.15
. . . DL 32ZL4 ;
dialog, for higher orders import
. L. CE ; DI 3.094 45.0 0.045 oo oo ;: CE :
of COSY map file, or editing e
++ fl M5 T4LA ZOS53TA*SCLE ZOS353X*3CLE ZOS3MC*SCLE O O o.15
LISE I e. DL 32L&
M5 T4LE ZOS5TE*3CLE O*3CLE O*3CLE O 0O .15
DL 3ZL7 :
M5 T4LC ZO057TC*3CLE O*3CLE O*3CLE O 0O o.21
DL 3ZLE :

(PH LISE 'INGZ CoO3¥.TET' ,')

OT. 09/04/09, East Lansing, Ml 2



& Lister - [chuserycilise_pp_83\files' cosy\FifthOrdertIMG1_COSY.TXT]
Fil=  Edit

&

Cptions  Help

1

-.23036E+01

L1077 5T7E+0E
L000ooE+00
.gogooE+00
L31073E+01
.0ono0E+00

.1435016E-12

-z.303570

. 2081424E-03
.goooooo
.gogooao
.gogooao
Z.888k51
L27590306
.1814153E-01
LEDZ4TZ0E-03
.gogooao
.goooooo
1531536
.gogooao
.goooooo
L1e06232E-01
L3864437E-01
.8540427E-03
.gogooao
LA162447E-03
.gogooao
L2246381E-01
LE436851E-02
366263 1E-03
L1387706E-04
LEZ248783E-08
.gogooao
.goooooo
.gogooao
L9EZE49T7E-01
LE2434744E-02

.90815E-03 .00000E+00D
.43835E+00 .00000E+00
L0ogooE+00 . TS0BEZE+00
.0ogooE+00 L3T7351E+0Z
LZ66ZE+00 .00000E+00
.0ooooE+00 .00000E+00
MAP IN TRANSPORT UNITH,
Laoooooo .gogooao
10.75695 .goooooo
-.43834%¢6 .gogooao
.0oooooo .7508238
.goooooo .1178834E-02
Laoooooo .gogooao
.9628933E-04 .0000000
LZ2T13336 .gogooao
L2163344E-01 .0000000
.3646087E-03 .0000000
Laoooooo -.28757zZa
.goooooo L9159443ZE-02
-1.06Z820 .gogooao
Laoooooo .1385%00E-01
.goooooo .Z2685810E-03
LPEE0275E-01  .0000000
. 3023526 .goooooo
L1122261E-01 .0000000
Laoooooo L2329722E-01
L2127651E-0Z  .0000000
Laoooooo - 2377357 E-02
L1342307 .gogooao
LB822664E-0Z 0000000
LT664241E-03 0000000
L2719766E-04 0000000
L2572266E-06 .0000000

Laoooooo
.goooooo
Laoooooo
. 3748885

-.59068004E-02

OT. 09/04/09, East Lansing, Ml

LA421701E-01
.1857340E-02
LA123E2137E-04
.goooooo
.gogooao

.00000E+00  .00000E+00 . 28887E+01
.00000E+00 . 0OO000E+00 -, 96Z59E-04
.11788E-02  .00000E+00  .O0DOODE+DO
.13905E+01  .00000E+00 . O00OODE+DO
.00000E+00 . 10000E+01 -.24Z23E+00
.00000E+00  .0O0000E+00 . 10000E+01
CoEY FORMAT, FPM
.0oo0ooo . 0000000 0ooooo
.0oo0ooo 3.107285 100000
.0oo0ooo - 1266230 010000
37.35126 0000000 001000
1.390514 .0000000 000100
.0oo0ooo 1.000000 000010
.0oo0oon -.2472335 000001
.0oo0ooo -.8022218E-01 200000
.ooooooo .4590367E-02
.0oooooo -.1233354E-03 020000
-3.395282 . 0000000 101000
.7699961E-01 .0000000 011000
.0oooooo -.2369491 0o0zooo
-.1621949 . 0000000 100100
.3861999E-02 .0000000 010100
.0oo0ooo -.2464215E-01 001100
.0o0o0oon -.1508210E-01 100001
.0oooooo -.2573938E-02 010001
-1.081405 . 0000000 001001
.0oo0oon -.7913614E-03 000200
-.1631402 . 0000000 oo0101
.0oo0ooo -.1585118E-01 000002
.0oooooo .1717573E-02 300000
.0oo0ooo -.2277991E-03 210000
.0oo0oon .1044545E-04 120000
.0oooooo .2452711E-08 030000
L3T52077 . 0000000 01000
-.1583853E-01 .0000000
.1769933E-03 .0000000 T T
.0o0o0oon .2362062ZE-01 102000
.0oooooo -.6440559E-03 012000

» LISE++ is looking for
strings ended on 6 chars
(0-5) in row

e Other lines are omitted

* COSY command

PTWT Ul;
TRANSPORT
dimensions(cm-mrad)

or PT Ul;

« if you have COSY and
LISE** (15t order) files,
then only 5 minutes to
create high order matrices

and implement them in the
LISE** file
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Importing high-order matrices. COSY Map. P.2

O\l &
!i%iiiigiiiiii
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Added 09/15/09 O.0o0000B+00 0O.00000E+00 0O,37427E+02 0.13653E+01 0.00000E+00 0O.00000E+00
0.31074E+01 —D 123Z7E+00 0.00000E+00 0O.00000E+00 0O.10000E+01 0O.5377&63E+00
0O.00000E+00 .goofooe+00 0O.00000E+00 O.00000E+00 2 O.00000E+00 O.10000E+01

-2.284592 compgmt WHSDSE:H@DM pr@@eggu 3.107381:1 100000
0.8986714E-03-0.4241594 0.000000 0.000000 -0.1Z926872 010000
0.000000 0.0000 0.7385298 37.42714 0.000000 001000
0.000000 o.ooodo0 0.2212702E-03 1.365255 0.000000 000100
0.000000 0.o0fi000 0.000000 0.000000 1.000000 000010

2 925377 =0z = 0.000000 0.000000 0.5776343 gooool
(}D.?919284E—DZ—D.4093931E—Dl 0.000000 0.000000 -0.7889948E-01 200000
T 0.000000 0.000000 0.4661546E-02 110000
- P R B ey [ B 1 Ry ) = m 2AOASET TN S m inininininin! n inininininin! - 12 CNESma i1 inkrinininin!

MAP IN TRANSPORT UNITE, COIY FORMAT, PM

.1495016E-12 .0000000 .0ooo00g .0000000 .0o0o0o000o i
-2.303570 10.75695 .0ooo00g .0000000 3.107285 i
.9081494E-03 -.4383496 .0000000 .0000000 -.1266239 o
.0000000 .0o0o0o000o .7508238 37.35126 .0o0o0o000o i
.0000000 .0o0o0o000o .1178834E-02  1.390514 .0o0o0o000o i
.0000000 .0o0o0o000o .0ooo00g .0000000 1.000000 i
z.888651 -. 333 B0 . .000 24223 ‘,/’ i
120.8617 BtV B A gl Wilbe u sed 0
-.2790306 -.2719936 .oooooo .0oooooo .B022218E-01 i
.18141538-01 .2169344E-01 .0000000 .0000000 . 45903 67E-02 i
.2924729E-03 -.3646087E-03 .0000000 .0000000 -.1233354E-03 i
.0000000 .0o0o0o000o 2875726 -3.395282 .0o0o0o000o i
. . .0000000 .0000000 .5194432E-02 .7699961E-01 .0000000 o
° LlSE++ IS IOOk”’]g for 1531594 -1.062850 .0000000 .0000000 -.2369491 o
.0000000 .0o0o0o000o .1385900E-01 -.1621949 .0o0o0o000o i
SStfif]g)SS EEr](iEE(j on 6-10 .0000000 .0o0o0o000o .2685810E-03 .3861999E-02 .0000000 ]
.1606992E-01 -.96809758-01 .0000000 .0000000 -.2464215E-01 00110000
r] : .4162447E-03 -.2197651E-02 .0000000 .0000000 -.7913614E-03 00020000
chars (()'ES) N row .3864437E-01 -.302352¢6 .0oooo0g .0000000 -.1508210E-01 10000100
.8540427E-03 -.1122261E-01 .0000000 .0000000 -.2573938E-02 01000100
.0000000 .0o0o0o000o \2329722E-01 -1.081405 .0o0o0o000o 00100100
.0000000 .0o0o0o000o -.2377957E-02 -.1631402 .0o0o0o000o ooo10100
5.533966 -1.7F¢6 . 0 0 1.543158 1oooodIo
-.1920568 -.15 [ﬂes Vggﬁtﬂo nOnﬁwﬁO - 2011607E—01 o1gpedio
.0000000 09142 65.5 0000 goioodio
oononoo —sofoedd O cOftiANs Willbe omitted sl
.00
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clicking NON in the case of already
existing non-zero second and higher
order matrices you erase high order
information for this block

to input manually

Optical matrix - D1 : |
G - = L ;" G i — Dimension ‘ — Matrices ‘ — Secogd Order LO rnatrix orl fo Morte Catl
G - Global, L - Block [Local] mm & com Block local] & " Global Mon & Exist transmission

— Block matrix — [alabal matrix —Bearm [zig]
1.#|23037 [oo0s2 | o | 0 | 0 | 2288 |-23037 Jooos2 | o | o | 0 | 28886 [mm] [3mes
271076 [0a38s [ 0 [ 0o [ o [ ooom [1o78e [-0438s [ 0 [ o [ 0 [ooom [wad [z8az—
sy o [ o Joms Jomzm [ o | o [ o [ o Jowe [oseza| o [ o  [mm] [07aE
s Ff o | o 373 [t | 0 | 0 | o | o 373 13| o0 | 0 [wad [11545
sl o [ o [ o [ o [ 1 [ o o [o [0 [0 [ 1 [ 0 [ [0
eo[ o [ o [ o [ o [ o [ [o [ o [ o [ o [ o [ 1 @ [Tom7

o] Hrrad] ] Arrad] o] %] 2nd Arorn] Arorad] Amm] Hrorad] Arorn] AE] 2nd
order order
Det= 039333 B jmport COSY map | £B E’%l [ | view Det= 0.93353 E’él 5 ©
Dizperzive [Dipale] X V’ Ok x Cancel ? Help w Spectrometer matrix |

!

Second and Higher orders flags
will be done automatically after
COSY map import

OT. 09/04/09, East Lansing, Ml 5



gt

NSCI| FRIB

MICHIGAN STATE

UNIVYERSITY

1

after COSY map import

Optical matrix - D1

LISE** optics dialog (2" order)

to edit second order matrices

Gi=LitEiy

Dimenzion
G - Global, L - Block [Local] [mrﬂ & cm

(

b atrices

Elock [local]

/" [alabal

ST
s 1S Iy

x|

Second Order LOCAL matrix
’V Man € % Euist

anly for Maonte Carlo
tranzrmizion

— Block matrix / — Global matrix — Beam [zig]-
1.w|2303 [oooog | o | o | 0 | zsesF | 1 | -230% | oooog | O o | 0 | zg887 [om] [ 0307
2 T[to7ses (0433 | o | o | o [oo0om |_2\|[1o7Ees [043m3 | 0 o | 0 | -0000  [mead] [ 284
av| o | o [owos ooz [ oo | oo |2 \ o | 0 [o7es [oomz | o | 0 @ [eml [ o076
afF| 0 | 0o wwmiafis | 0 | o | af)f/J\0O | 0 333 [1308 | 0 | 0 [wad [11734
5 Lf3t07a [01288 | o0 | o | 1 [-0242 | 5|33 [-01288 [ D o | 1 |02422 [em] [ o8z
sof o [ o [ o [ o [ o | 1 |&ljf]] o\] o [ ® o oo | 1 (& [ oo

Azm] S[mrad] Azm] A[mrad] Azm] %] 2-nd Acm) {[mrad] Azm] A[rrad] Acm) AE] 2-nd
______ arder arder
Det= 033915 B COSY map rr@| Eg| | view Det= 0.99915 Eg| [555r| viw
Digperzive [Dipole] -/ Ok /ljxliancel ¢ Help w Spectrometer matrix |
/
Second order matrix: local 1 {d[X]/dd} x|
r— Block matrix
tx[02za [ o [ 0o [ o | 0o | 0 [em
aTfoome Joomz | o | o | 0 | 0 [mad
. . . av| o | o Jaosz | oo [0 | 0 [em
to IISt |nf0rmat|0n 4F[ o | o Jooe [-00004 [ 0 | 0 [ovad
about all orders stl o 1 o 1o 1o |0 1¢ [m
g.D| 003 [oooos | o [ o | 0 00235 [y
Aem] f[mrad] Aem] Amrad] /[cm] A1)
Det= 000000 ﬂ@[_]“l
r— Dimension
- = -¢ Ok | X Cancel
OT. 09/04/09, East Lansing, M £ C -4|




o List of all orders i

—

ki Block: "D1"  Matrices: "LOCAL"

EdBlock: "D1"  Matrices: "LOCAL"

Block: "D1" Hatrices: “LOCAL" Block: "D1" Matrices: "LOCAL"
&,ransport format [cm—mrad]) Eransport format [mm-mrad] )
* TRANSFORM 1 = * TRANSFORM 1 =
1 -2 .3036e+00 +9.0000=-04 O i i +2.8887e+00 1 —-2.3036e+00 +9.0000e-03 O 0 0 +2.8887e+01
2 [T] +1 . 0757e+01 —4 . 3830e—01 0 0 0 ~1.0000e—-04 2 [T]: +1 . 0757e+00 -4 3830e-01 1] 1] 1] —1.0000e-04
3 [¥]: i i +7 .5080e-01 +1.2000e—03 O 0 3 [¥]: 0 0 +7.5080e-01 +1.2000=-02 O i
4 [F]: 1] 1] +3.7351e+01  +1.3905e+00 0 0 4 [F] a a +3.7351e+00  +1.3905e=+00 i] i]
c [L] 43 10732400 -1 2660e—01 O 0 +1 0000e+00 -2 4220e—01 g [L] +3.1073e+00 -1 .2660=+00 O i +1.0000e+00 -2 4220e+00
6 [D] i 0 0 i +1.0000e+00 6 [D] 0 0 0 i +1.0000e+00
* TRAHSFORM 2 = * TRANSFORM 2 =
1 1: -2 .7903e-01 101 —2.7903e-02
12 +1.8142e-02 -2 9247=-04 12 +1.8142e-02 -2.9247e-03
13 T T -1.5316e-01 1 3 -1.5316e-02
1 4 0 0 -1.6070e-02 -4.1624e-04 1 4 0 0 -1.6070e-02 -4.1624e-03
1 & i i i i 0 1 5 0 0 i i i
1 E: +3.8644e-02 +8 540404 O 0 0 -2.2464e-02 1 6 +3.8644e-02 +8.54042-03 D 0 0 —2.2464e-01
2 1 [—2.?1993—01 ) 21 [ —2.7199e-03 )
2 2: +2.16932-02 -3 6461=—04 22 +2.1693e-03 -3 f46le—04
2 3 o o £1.0629e+00 2 3 o u -1.0629e-02
2 4 i i -9 .6810e-02 -2.1977e-03 2 4 0 0 -9.6810e-03 -2.1977e-03
2 E: i i i i 0 2 5 0 0 i i 0
2 B -3.0238e-01 -1.1223=-02 0 i i +1.9423e-01 2 6 —-3.0235e-02 -1.1223s-02 O 0 0 +1.9429e-01
31 i 31 i
3 2 i i a2 i i
3 3 —2.8757e-01 +5.1944=-03 O 33 —-2.8757e-02 +5.19442-03 0
304 _1.3859-02 +2 6858e-04 O 0 3 4 -1.3859e-02 +2 £858e-03 O i
105 i 0 i 0 0 3 5 i i i i i
3 [ 1] 1] +2.32972—02 —2.3780e—032 il i} 3 6 0 +2.3297=-02 -2 . 3780e-02 0 0
4 1 i 4 1 i
4 2 i i 42 i i
4 3 —3.3953e+00 +7.7000=—02 O 4 3 -3.3953e-02 +7.7000=-03 O
4 4 —1.6219e-01 +3.8620=-03 O 0 4 4 -1.6219e-02 +3.8620=-03 O i
4 5 i 0 i 0 0 4 5 i i i i i
4 6 i -1.0814e+00 -1.6314e-01 O 0 4 6 0 0 -1.0814e-01 -1.6314e-01 O 0
51 -8.0222e-02 51 -8.0222e-03
5 2 +4 59042-03 -1.2334=-04 52 +4 5904e-03 -1.2334e-03
|3 3 i} i} —2 3695e-01 5 3 0 0 —2.3695=-02
[4 4 1] 1] _2 4642202 —7.9136e—04 5 4 0 0 -2 .4642e-02 -7 .9136e-03
55 i i i i 0 5 5 0 0 i i 0
g b —1 . 5082e-02 -2 .5739=-03 ] ] i} —1 . 5881=e-07% g b —1.5082e-02 -2.5739=-02 1] 1] 1] —1.5881e-01
6 1: i [ i
3 2 0 0 3 2: 0 i}
6 3 i i i 6 3 0 i i
e i 0 i 0 £ 4 i i i i
& & i i i i 0 6 5 0 0 i i 0
6 B: i i i i i 0 6 6 0 0 0 i i 0
* TRANSFORM 2 and higher = * TRANSFOREM 3 and higher =
H Crder Parameter COSY H COrder Parameter COSY 3] 11
1 3 i - XXX 1-300000 1 3 ¥ - XXX 1-z00000 [Cr2. 496000
2 3 T ~ XXX 2-300000 2 3 T ~ XXX 2-300000 | +6.8227e-06
3 3 L~ XXX 5-300000 =TI oe=1 3 3 L~ XXX 5-300000 = TTEE=T
4 3 i - XET 1-210000 -3 . 6697e-04 4 3 i - XET 1-210000 -3 .6637e-05
5 3 T ~ XXT 2-210000 -7 66439e-04 5 3 T ~ XXT 2-210000 -7 .6649e—08
6 3 L - XXT 5210000  —2.2780e—04 6 3 L~ XXT 5-210000 -2.2780e-05
7 3 i~ XTT 1-120000  +1.3977e-05 7 3 i~ XTT 1-120000  +1.3977e-05
a 3 T » XTT 2-120000  +2.7198e-05 ° 2 T s VT 7 Aannnn w0 7ia0~ ne

OT. 09/04/09, East Lansing, Ml 7



Hame = D1.1 ; Hamg of Block, Constant nane 1.0
Available = 1 ; U=e 1-0
ath = 8 719000 I N IWW%BI blocks
=]
irdUrder = 584
_ == T fore optic devic
After_Quad = 3 ; number of guadrupoles after
OB _DontDraw = 0
QA4 DontDraw = 0
ZnQ = 0 Z - 3 = charge state settings
Calibration file = A1900~A1900_D1-Z026.cal
[D1l_=lit=]
Shape = 0 ; O-=lits, l-ellipse
I_action = 1.0 ;== 170, Show 1-0
H =ize = 1.-100.00,-150.0,100.00,.150.0 ; joint,Left . L-limit Right R-limit
¥_action = 1.0 ; U=e 1-0. Show 150
¥_size = 1.-100.00,.-150.0,100.00,.150.0 joint,Bottom,B-limit, Top, T-limit
[D1_optics]
rowl = —2.3036e+00,.49.0000=-03,40.0000=+00,+0.0000e+00,40.0000=+00,42.8887e+01
row2 = +1.0757e+00,-4.3830e-01,+0.0000=+00,+0.0000=+00,+0.0000=+00,-1.0000=—-04
rowd = +0.0000e+00,.40.0000=+00,47.5080e-01,+1.2000e-02,+0.0000=+00,+0.0000e+00
rowd = +0.0000e+00,+0.0000e+00,43.7351e+00,+1.3905=+00,+0.0000=+00,40.0000=+00
rowd = +3.1073e+00,.-1.2660e+00,+0.0000e+00,+0.0000e+00,+1.0000e+00,-2.4220e+00
Tomho= 0 O000=E00 L0 O000=L00 L0 O000=E00 20 O000=£00 0 O000=200 +1 000
ﬁ:tlcsZ]
—2.7903e-02.+0.0000e+00,+0.0000=+00,+0.0000=+00,+0.0000e+00,+0.0000=+00
+1.8142e-02,-2.9247-03,4+0.0000=+00,+0.0000=+00,40.0000e+00,40.0000e+00
+0.0000e+00,+0.0000e+00,-1.5316=—02,+0.0000=+00,+0.0000e+00,+0.0000=+00
+0.0000e+00.+0.0000e+00,-1.6070e-02, -4 .1624=-03,+0.0000e+00,+0.0000e+00
.0000e+00.+0.0000=+00,+0.0000e+00,+0.0000e+00,+0.0000=+00,+0.0000=+00

B6dde—02

o

.1693e-03,
.0000e+00.
.0000e+00,
.DDDDB+DU,

.0000e+00,
L8757e-02,

3859e-02.
.DDDDe+DU,

.0000e+00.
L3953e-02,
LB21%:e-02,
.DDDDe+DU,

.5904e-03,

0000e+00.
.0000e+00,
.0000e+00.
_L082=—02,

e+ -
.646l=—-04,
.0000e+00.
.0000e+00,
.DDDDB+DU,

.0000e+00,
.1944e-03,
6858e-03.
.0000e+00,

U=+ 00

.0000e+00.
L7000e—-03,
LB620e-03,
.0000e+00,
U400

.2334e-03,

0000e+00,
.0000e+00,
.0000e+00.
_L739=—02,

_1000e+00

=t .
.0000=+00,
L062%=—-02,
L B810=—03,
.0000e+00,

. =2 .
L 0000e+00,
.0000e+00,

0000e+00,
.UUUDE+DD,

.0000e+00,
. 0000=+00,
.0000e+00,
.DDUDe+DD,

.0000e+00,

369502,
c46d42e—02,
.0000e+00,
_1000=+00,

_0000e+00

e+ -
.0000e+00,
.0000e+00.
.1977e-03,
.UDDDB+DU,

.0000e+00,
.0000e+00,

0000=+00.
.UDDDE+UU,

.0000e+00.
.0000e+00,
.0000e+00,
.UUUUB+UU,

.0000e+00,

0000=+00.
.9136e-03,
.0000e+00.
_0000e+00,

_0000=+00

e+ -
.0000e+00,
.0000e+00.
.0000e+00,
.DDDDB+DU,

. =2 .
.0000e+00,
.0000e+00,

0000e+00.
.DDDDe+DU,

.0000e+00.
.0000e+00,
.0000e+00,
.DDDDe+DU,

.0000e+00,

0000e+00.
.0000e+00,
.0000e+00.
_0000=+00,

- 0000e+00
-0000=+00

.o000e+00
U= 011

-0000=+00

.o000e+00
.0000e+00
_GE81e—01

e+
.o000e+00
.0000e+00
.o000e+00
.DUDUB+DD

0000e+00

.0000e+00
.o000e+00
.0000e+00
.o000e+00

=400

0000e+00

OT. 09/O4/O9 East Lansmg, Ml

TOQOUETOL. T . QUNUETOn. T0. buoueTa0, 10 . uoueTo0. 70 . suoueT o0, 0. uoueTau
rowh 2 +0.0000e+00,+0.0000e+00,+0.0000=+00,+0.0000=+00,+0.0000e+00,+0.0000=+00
rowh 3 +0.0000e+00,.+0.0000e+00,+0.0000=+00,+0.0000=+00,+0.0000e+00,+0.0000e+00
rowbd +0.0000e+00,+0.0000e+00,+0.0000=+00,+0.0000=+00,+0.0000e+00,+0.0000=+00
rowh s +0.0000e+00,.+0.0000e+00,+0.0000=+00,+0.0000=+00,+0.0000e+00,+0.0000e+00
rowb b +0.0000e+00. 40 0000e+00.4+0.0000e+00, 40 0000=+00. 40 0000e+00.4+0.0000e+00

1_optics3]
Lins0000 = 3; 0; 000000 +2 496905
Line0001 = 3; 1; 000000 +6.8227=-06
Line0002 = 3; 4; 000000 +1.7176e-05
Line0003 = 3; 0; 001000 -3.6697e-05
Line0004 = 3; 1; 001000 -7 664906
Line0005 = 3; 4; 001000 -2 2780e-05%
\h_ L1neDDDE = 3' o 011000 +1.3977=-058
1 ot i ooo.n R TR

optic devic

HIGAN STATE

ULNIVYERSI
ST
1 S b

TY

1

LISE** keeps all information in
files, as well as all calculates in
mm-mrad format!

LISE** A1900 files

1st order ~ 59 kB
3rd order ~ 112 kB
5t order ~ 231 kB

Base Denominator

Order

value

{mm-mrad format)
are not used

because 3rd order

. 1

1_optic=3] * 1 i f rd
nnn =3 - N0 1 f=f—fF_ +2. 4969=-05 '
o P S = WAL X xxx)
LinelU =3, 4, T 0 8=+ +1.7176e—05
Iine0003 = 3. 0. 00 1 008 -3 6697e—05
Iine0004 = 3. 1. 0 0 1 088 -7 6649e—06 L { xxx"
ineldUlds = 3° 4° U L1 & e e
;1118 M T L 00U +1. 397705 J
8



MICHIGAN STATE

Monte Carlo options dialog RN

1

The user can manipulate
with order to plot MC results

MC transmission options El

—High Order Opticz Calculations

Ilze in calculations ; £ through 3rd order Highest Order

it thig configuration

s

LISE++ defines

"\‘ automatically the
highest order and

" only 1-st arder E

" through 2nd order " through Sth order

— Straggling in matenial—  — Detectar resalution
Use energy and time resolution Mo resolution will be taken into account make buttonS
W &ngular V¥ of detectars far TOF, Energy if the selected block iz optical or wedge )
W Energy lozz, and TEE values enable/d |Sab|e
_ _ * Orily energy rezolution of f_irst detectar
Latersl = Uze zpatial rezolution of after _the zelected block will be taken
I Latera 2 detectors for ¥ and ' values into account for TEE walue

¥ Take into account thickness defect of materials ™ i e ol

¥ Take into account loszes due to reactions in materialz

K

[ Include charge state calculations in the total transmizsion

Azzume the reaction takes place at the middle of target
[~ Make default
[ for Angular distributions * these bwo distributions
are correlated for fuzion
[ for Momenturn distributions and fiszian reactions «I ok x Cancel | ‘@ Help |
&

OT. 09/04/09, East Lansing, Ml 9



MICHIGAN STATE

Monte Carlo dialog TRITLTiE

Informatlon abOUt the Set Monte Carlo calculation of fragment Eransmission x|
Order, —#-coodingte————————— [~ -cooidinate
Elemert Z / Table of After BLOCK, After BLOCK.
. . . . |_32 I I Muclides 02 - 02 =
Clicking on this icon you can 2= | =0 !
. v % T % i
Stabl M
cyclically change order I o @ 2 - % m mad | | € %' ) .
oy T iy i
— Charge states oy R mrad L mrad
|1B+ D1 j Get " drsP 4 i~ dPsP %
COR[Y] mm C R [fXY)]  mm
COA[HRN] mrad A [RRY] mrad
— Fieaction mechanism
IF'roieu:tiIe Fragrnentation j " Eneigy e " Enengy ety
" TEE bt/  TKE b et
= Momentum Meh'sc = Momenturn bl et i
" Brho T*m ™ Brha T*m
ﬂ MC tranzmiszion options £ Welocity cm/nz  Velocity cméng
i " Energy Loss  MeY 7 Erergy Logs  Met
Calculation Speed  Fores o R -
¢~ Energy hetmm ¢~ Energy b e mim
(Algoo Conflguratlon) 15 ""Distribution' calculation Deposzition fparticle Dieposition /particle
Ba M . . £ Time of flight nz " Time of fight ns
= calculation to file £ Length " £ Lengh "
15t order ~ 3600 cps
ISlripper jl £-- Start - IStripper j
2nd Order -~ 3400 CpS E tarte Carlo calculation |I2_wedge jl <= Stop - |I2_wedge j
2D-plot
3'd order ~ 2500 cps
[ Add in the previous MC plot window Gate
th hio gate {*&} Seftings
4™ order ~ 1900 cps Ay sere |
X Ot |
5t order ~ 1200 cps

OT. 09/04/09, East Lansing, MI 10



MICHIGAN STATE

Example 1 - stripper TRITLTiE

= Emittance
Bearm CARD
[=igmna)
k5] 40Ar : Monte Catlo Transmission Plok o) x|
1.5 I 3 rnm . .
215 mad 40Ar : Monte Carlo Transmission Plot  Continue |
o IT . 40Ar (140.0 MeViu) + Be (1e-3 um); Trasmitted Fragment “CAr (beam); Optics Order: 1
: dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216
4. P | B mrad "Stripper” - last block for MC calculation; Gate: "NOT" (R [mm]); Configuration: DDSWDDMMSMM
B L I ] e Contour
14 Sumd.21e+04
E D I o7 ES Max 26
<X=-00379
<Y=-00168
dX 365
10 dY 366
Gate for Monte Carlo calclulation Eransmission <Y -6.8e-02
— Coordinate 4 218%12104
: After BLOCK, 'g 6 CPU spesd
IStnpper 'l £ 0 pps
[l mm -
N s CoHT) rrad =
Status [Condition] oy o g 2
W e O R mrad o
 drsP 4 %
" AND " G Rlen) 4
& “NOT A L] mrad g 2 321
 Energy taE iy [ E
" TKE et
G  Momentum Mewiie
ate
¢ Biha T*m -5
Wl = I ]  Velocity cming
v2 = I 2  Erergyloss  MeW 15
" Rangs D 10 [ 10 |
Energy Metd/mm -
L D' eposition particle
7 ' Timeoffight  ns ]
= Length m
4 C
X Cancel | Start IStripper 'I -10 -6 -2 2 6 10
04-09-2008 12:50:11 weg u,
Stop IStripper vI LI8E ++ NintranetilssiamlectsierpTarasoise opemilesiatonn Fanorer @ILEE," Stripper™: X [mm]

OT. 09/04/09, East Lansing, Ml 11



@ Example 1 - Image4 : order 1 SN

iy 1 O LR dr

FRIB

& 404r : Monte Carlo Transmission Plot =101 xJ

= 40Ar : Monte Carlo Transmission Plot _ Continue |

40Ar (140.0 MeV/A) + Be (1e-3 um); Trasmitted Fragment “JAr (beam); Optics Order: 5
dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216

"D4" - last block for MC calculation; Gate: "NOT" (R [mm]); Configuration: DDSWDDMMSMM
| Zontour
= Sum 8 .03e+04
S‘. Max 59
el <¥=-00508
By <¥=-0018
1 20 | d¥ 103
155 dy 4 .99
7 =X¥y= 5 0e-02
Sl
8.033e+04
CPU speed
T 10 | U aps
E
>_
=
=]
-5 0 -
b=
-10 |
| 23 |
15
| 10|
| 6 |
-20 I
| 2
-30 -20 -10 0 10 20 30 40
04-08-2008 12:57:20 -347e+0

(1] ",
LIS E oo [UintranetilesiprojectstemaiTaras oilise operilesiatand Fianomer bearBRGEF D4 X [mm] 3 8240




@ Example 1 - Image4 : order 2 BIAAER

— P ) T F

FRIB

& 408 : Monte Carlo Transmission Plot =101.x]

= 40Ar : Monte Carlo Transmission Plot _ Continue_|

1 40Ar (140.0 MeVA) + Be (1e-3 um); Trasmitted Fragment “0Ar (beam); Optics Order: 5
l dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216

T
“D4" - last block for MC calculation; Gate: "NOT" (R [mm]); Configuration: DDSWDDMMSMM
! Contour
== SUmS. 7 1e+0d
?‘ Max 72
J <=0 507
= Y= _0.00474
1 20 K dx 108
2 dv 484
7 - == -2 Be-01
= - = = [ |
- T - SN
et - e ) - - } 5 708e+04
S L e e - - CPU speed

— I - - = - 0 pps

£ 10 ol

E

-

=

0

5 0 -

% -

_10 N
_20 N
-30 -20 -10 0 10 20 30 40
04-00-2009 12:56:15 e AN
LIGE++ D.Iintranet’tﬂIeslprnjects\tempITarasuﬂlise_upen\ﬂles\a']QDD_FiﬂhOrder_bearra[m:]er D4": X [mm]




z;yg Example 1 - Image4 : order 3 SN

iy 1 O LR dr

FRIB

& 408 : Monte Carlo Transmission Plot

=10l =]

WAy : Monte Carlo Transmission Plot _Continue |
40Ar (140.0 MeVA) + Be (1e-3 um); Trasmitted Fragment “0Ar (beam); Optics Order: 5
dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216
“D4" - last block for MC calculation; Gate: "NOT" (R [mm]); Configuration: DDSWDDMMSMM

Contour
Sum T . Se+04
Max 91
=H= 0645
=Y=-00266
20k dx 103
dy 3.1
=¥z -3 0e-02
S
T.802e+04
CPU speed
T 10 | Dape
E
-
5 ]
=] .-
-E 0
% -
_10 N
_20 N

-30 -20 -10 0 10 20 30 40

04-09-2008 12:55:14 —
LIGE++ D.Iintranet’tﬂIeslprnjects\tempITarasuﬂlise_upen\ﬂles\a']QDD_FiﬂhOrder_bearra[m:]er D4": X [mm]




@ ™
NSCI| FRIB

& 408 : Monte Carlo Transmission Plot

Example 1 - Image4 : order 4

40Ar (140.0 MeVA) + Be (1e-3 um); Trasmitted Fragment “0Ar (beam); Optics Order: 5
dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216
“D4" - last block for MC calculation; Gate: "NOT" (R [mm]); Configuration: DDSWDDMMSMM

40Ar : Monte Carlo Transmission Plot

MICHIGAN STATE

UNIVYERSITY

I n M

iy 1 O LR dr
=]

Continue

20 n

'E' 10 1
E
o
=
o
E 0
[
-10 K
-20

Contour
Sum 4 A4 2e+04
Max 55
x>0 6Y6
=Y=-00281
dx 103
dy 343
=x¥¥=> G.8e-02

Sk
4 420e+04
CPU speed

0 pps

04-09-2009 12:53:29

-30

-20

-10

L 15 E ++ [lintranetfilesiprojectsitermpiTarasovilise_openifilesial A00_FithOrder_bhea

0

<after "D4": X [mm]

10

20

30

40




@ Example 1 — Image4 : order 5

-4
R-R, -

FRIB

& 40ar : Monte Carlo Transmission Plot

=10l =]

Continue

WAy : Monte Carlo Transmission Plot
40Ar (140.0 MeVA) + Be (1e-3 um); Trasmitted Fragment “0Ar (beam); Optics Order: 5
dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216
“D4" - last block for MC calculation; Gate: "NOT" (R [mm]); Configuration: DDSWDDMMSMM

Contour
Sum 4 32e+04
MWax S0
x>0 6839
=N=-00477
20k dx 103
dy 344
=¥z -5 9e-02
S
4.217e+04
CPU speed
'E' 10 H 0 pps
E
} -
=
=]
-E 0 )
% -
_10 N
_20 N

-30 -20 -10 0 10 20 30 40

04-09-2008 12:52:14 —
LIGE++ D.Iintranet’tﬂIeslprnjects\tempITarasuﬂlise_upen\ﬂles\a']QDD_FiﬂhOrder_bearra[m:]er D4": X [mm]




CHIGAN STATE

Example 2 - Image4 : order 5, Y' vs. X* oo

L S Iy
E 'tt |5 40Ar : Monte Carlo Transmission Plot =101 x|
— Emittance A :
404y : Monte Carlo Transmission Bld IContisusT|
B CARD 40Ar (140.0 MeViu) + Be (1e-3 ym); Trasmitted Fragment “CAr (bedm); Optics Ord
EEI dp/p=100.00% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.92T0=3.0216
[sigmal 20 "D4" - last block for MC calculation; no gate; Configuration: DDSWDDMMSMM
1. = I 1 Contour
mm Sum3.2e+04
Max 22
2T I 7 mrad e G oes
<>-00738
a7 I 1 i W 317
20 dr 613
4P I 7 mrad R <Xz 63602
SUM
AL I 1] i T 3.300e+04
® - CPU speed
6D 0.07 E4 £ " 0 pps
E
a
— Global matriz = _>-
=t
| 2617 |-oo722 | o | o | 0 |-00043 [mm] e
Jaoses Jo39m | o | o | 0 |-00004 [mrad] £
| o | o Jamer Jooosz | o | o [om]
| o | 0o |e4009 J0Se35 | 0 | O [mad]
| o Jooom | o o o | 1 [408824 (mm] -
[0 [ o [o [ o [ o [ 1 I
[ 6 |
ATrmm] Arorad] #[ram] Alrorad] A[mm] H%] |
-12 -8 -4 0 4 8 12
TS e tanar Y ioe 1200 o AELEE TR X'(Theta) [mrad]
et = - = aliot x|
40Ar : Monte Carlo Transmission Plot 40Ar : Monte Carle Transmission Plot
eta) [mwad): window projection - *9Ar {140.0 MeViu) + Be (1e-3 pm); Trasmitted Fragment A 04" Y Phi) [mrad). window projection —- ‘OAr (140.0 Meiu) + Be (1e-3 um). Trasmitted Fragment ““Ar (beam);
=100_00% : Wedges: 0, Brhvo{Tm): 39216, 3.9216, 3.92186, 3.9216 dpip=100,00% ; Wedges: O; Brho(Tm): 3.9216, 3.9216, 36216, 39216
"D - last black for MC cakulation; ne gate; Configuration: DDSWODMMSMM D" - kst block for MC calculation. no gate: s
800
. [] -
T = Y’ , sigma =6.2 mrad
§ “| X', sigma =3.2 mrad - Y. S0
3 o 7
€00
- .
o |
400
400
- 300 |
200 290
b J’I ) /f
u—lz -B - [] - [] ” 9 -20 -10 o 10 n ET
after "D4”: X'(Theta) [mrad]: window projection after “D4": "{Phi} [mrad]: window projection

OT. 09/04/09, East Lansing, MI 17



MICHIGAN STATE

UNIVYERSITY

LIS E

sl

k5 404r : Monte Carlo Transmission Plot =gl
40Ar : Monte Carlo Transmission Plot LR
40Ar (140.0 MeV/u) + Be {1e-3 pm); Trasmitted Fragment 40Ar (beam)( Optics Order: 5
dp/p=100.00% ; Wedges: 0; Brho{Tm): 3.9216, 3.9216, 3.9216, 30214
"D4" - last block for MC calculation; no gate; Configuration: DDSWDDMMSMM
7t : : - ; : : : Y Contour N
Sumd 47e+04
b Max 29
R <X{=-013
"- <Y=-00177
51 . . d¥ 278
= dv 159
. -l . . \<XY>-1.0e-Og(
—Emittance ——————— al - I-?I..:. . ' " . 4 470e+04
Beam CARD — o "'.; . CF’E]J sp;eed
[=sigma] 3 -.I. T ma v pp
1% 1 mm E ..-_""| e -
2T I 7 mirad >' 1t - .:':': ':_'_;_ . o
[T A S
: .= TRH . .
4.F'| 7 mrad = 'l-:l._:l :"E:- J_ ST
5L 0 mm £ Ap. o | R R
6D 0.07 = ﬁ: _.__fr_'_::_ 1 : . .

-3t - : T iy el T

— Global matrix r . - 5
| 2617 |-oo722 | o | o | 0 |-00043 [mm] 5} n -
Jaoses Jo39m | o | o | 0 |-00004 [mrad] ’ .
= - = - __1
| o | o Jamer Jooosz | o | o [om] . . e . 5
| o | 0o |e4009 J0Se35 | 0 | O [mad] - r - - . [ 2 |
| o Jooom [ o | o | 1 [q08824 [wm] | 7L i i L1
Moo oo oo @[, .. ™ ¢ er "4 X [l i N
Armm] Arrad] o] Almrad] ] Az i m\ntranenﬂleslprojects\templTaraso\ﬂIise_upemﬂ\es‘mQDD_FiﬂhOrder_beam@nnﬂl.pp]ngl . x [mm]

OT. 09/04/09, East Lansing, MI 18



MICHIGAN STATE

Example 3 AL

L S Iy

Gate for Monte Carlo calclulation transmission

— Coordinate
After BLOCK,
IStripper j
— Emittance
[l i
- d
Beam CARD Status [Condition) A0 s
[ oy i
 ahsent Lol rmrad

PP %
R [ixy)]  mm
A [f ] ad

1.5 IT i
2T |1— rrad
T IT i
4 F IT rrad

-
I

& AND

-

-

-

" Momentum Me /o

Gate————

L[ 0 mm e  Biho T'm

e

.

e

e

e

.

Energy Mendiu
TKE Mers

Welocity o

Energy Loss (L
Range mm
Energy kW fmm
Depaosition  /Particls

Time af flight ns
Length m

X Cancel Stat ISlripper VI
Stop IStripper 'I

el

OT. 09/04/09, East Lansing, MI 19



Example 3 - Imagel : order 1 BIAAER

Ay A v LA

:E::ll].nr : Monte Carlo Transmission Plok ;Iglil

= 40Ar : Monte Carlo Transmission Plot _ Continue |

40Ar (140.0 MeV/u) + Be (1e-3 um); Trasmitted Fragment “JAr (beam); Optics Order: 5
dp/p=100.00% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216

"D1" - last block for MC calculation; Gate: "AND" (Y'(Phi) [mrad]); Configuration: DDSWDDMMSMM
: : : : : : Contour
Sum 2 16e+04
MWax 80
-l:'- <X>-0.00695
3 <¥=-00171
1 | dx 0321
40 ':i-s- dy 259
7 ﬂ =3¥= §.1e+00
. S
|' 2 158e+04
CPU speed
20} ; d- 0 pps
.I

after "Stripper"”: Y'(Phi) [mrad]

607 -5 -3 -1 1 3 5

04-09-2009 133746 " ",
LISE++ [‘uintranet’tﬂIeSlprnjects\tempITarasuﬂlise_upemﬂles\mEIDD_FiﬂhOrder_bearr@IEngﬁpp]D‘l - Y [mm]




Example 3 - Imagel : order 2 BIAAER

Ay A v LA

:E::ll].nr : Monte Carlo Transmission Plok ;Iglil

= 40Ar : Monte Carlo Transmission Plot _ Continue |

40Ar (140.0 MeV/u) + Be (1e-3 um); Trasmitted Fragment “JAr (beam); Optics Order: 5
dp/p=100.00% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216

"D1" - last block for MC calculation; Gate: "AND" (Y'(Phi) [mrad]); Configuration: DDSWDDMMSMM
! ! ! ! : : Contour
SUmB 58e+04
Max 222
== -0.00947
b <¥>-0.173
1 | " dx 0.333
40 d¥ 261
7| — <Xy'> §2e+00
E ¥ SOM
E o 6.577e+04
= _—r CPU speed
gl 20} - i' 0 pps
& N -
5-_- h 4
[ &)
:a_, = :!!
4 R
o 0 ¥ -
E =i
3 ] b=
5 2k
b= o
-20 ?"
-40
|
-60
-7 -5 -3 -1 1 3 5

04-09-2009 1338145 " ",
LISE++ [‘uintranet’tﬂIeSlprnjects\tempITarasuﬂlise_upemﬂles\mEIDD_FiﬂhOrder_bearr@IEngﬁpp]D‘l - Y [mm]




MICHIGAN STATE
UNIVERSITY

NSCIL| FRIB

Example 3 — Imagel : order 3

= 4OAr : Monte Carlo Transmission Plot
40Ar (140.0 MeV/A) + Be (1e-3 um); Trasmitted Fragment “JAr (beam); Optics Order: 5
dpfp=100.00% ; Wedges: 0; Brho{Tm): 3.9216, 3.9216, 3.9216, 3.9216
"D1" - last block for MC calculation; Gate: "AND" (Y'(Phi) [mrad]); Configuration: DDSWDDMMSMM

Continue

Contour
Sum 7 T 4e+04
_ Max 256
oL <X>-00119
" Y= 00203
"R B dx 115
40t
""-..-11- dy 261
. ':-.l::i-.ll <X¥= -2 5e+0
E . S
E T 741e+04
=1 CPU speed
E" 20} 0 pps
o
<
=h
o
e 0
£
w
-h
£
i3]
-20
40 :Ik"'l.-:."'-r
ke |
-ﬁ_
Beat
-60
-7 -5 -3 -1 1 3
04-09-2008 13:39:54 - ", 6 83e+0
LIS E oo [UintranetilesiprjectstemaTaras oilise operiflesiatand Fianomer bearAlTERnDT" 2 Y [mm] 4 01e+1




MICHIGAN STATE

Example 3 - Imagel : order 4 THLAvILS

=10l =]

Continue

& 408 : Monte Carlo Transmission Plot

WAy : Monte Carlo Transmission Plot
40Ar (140.0 MeVA) + Be (1e-3 um); Trasmitted Fragment “0Ar (beam); Optics Order: 5
dp/p=100.00% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216
"D1" - last block for MC calculation; Gate: "AND" (Y'(Phi) [mrad]); Configuration: DDSWDDMMSMM
: : : : : : Caontour
SumG 1de+04

MWax 223
=x¥=-0.00712

-q.
_E-"--..._."‘-:,_-‘ <¥>-0.0942
| dx 1.16
40 dY 261

-I""-l:;'-- =X¥> -2 5e+0
_'::. SN

=]
; ",
E = = £ 138e+04
— - H CPU speed
E" 20| -._ 0 pps
m - -
. 4 T4
I I.
: '
g 0 E |
; A E
-h 5
£ ]
© L
[

A

-40 .
-_-.'-::.
-60
-7 -5 -3 -1 1 3 5
04-09-2009 133927 w,
L 15 E ++ [intranetfilestprojectsitempiTarasovilise_openifilesial QDD_FiﬂhOrder_bearragsgrp D1 Y [mm]




Example 3 - Imagel : order 5

Bl
L > A

:E::ll].nr : Monte Carlo Transmission Plok ;Iglil

= 40Ar : Monte Carlo Transmission Plot _ Continue |

40Ar (140.0 MeV/u) + Be (1e-3 um); Trasmitted Fragment “JAr (beam); Optics Order: 5
dp/p=100.00% ; Wedges: 0; Brho(Tm): 3.9216, 3.9216, 3.9216, 3.9216

"D1" - last block for MC calculation; Gate: "AND" (Y'(Phi) [mrad]); Configuration: DDSWDDMMSMM
! ! ! ! : : Contour
Sum2.07e+04
— Max 51
== -0.00969
3 <v= (000733
1 | . dx 146
40 = dy 262
7 .y <Xy -3 2e+0
2| = -
o SUM
E e 2 075e+04
= CPU speed
E 20 | -1'r -E.i5 0 pps
= 3
> -
=- L] J
[
G -3
o ;8
= E
& 3 i‘
-h ?
[T |
£ K
© -20 -:E_!I:-
T,
0 u"'i""":i-:-s.p.,
807 -5 -3 -1 1 3 5

04-09-2009 133716 " ",
LISE++ [‘uintranet’tﬂIeSlprnjects\tempITarasuﬂlise_upemﬂles\mEIDD_FiﬂhOrder_bearr@IEngﬁpp]D‘l - Y [mm]




o el . - . MICHIGAN STATE
Example 4 - transmission: Distribution method /' "'

40Mr Beta- decay [(E=12Z, N=23) | Analysis L:
Q1{D1) 12 | Print |
Q2 (D2 1z
3 (D3] 12 | a.z nnDc |
24 (D4 1z | I
Production Rate {pps) 2.82e-5 | o2 dbAER
Feaction Fragmentn | = - wallet NNDC I
Sum of all reactions [(pps) 2.82e-5
CS in the rarger  un| 3.21e-10 | www T0I (SE) |
Total transmission %1 26.489 .
qrget B Y] —o2 .21 I Chemlstry—Mg I
X space Lransmission (%) 100 | File Save I
YT sSpace Lransmission (%) ia0
Unreacted in mater. 1% 92.21
Unstopped in mater. 1% 100
D1 (%) 58.97
X =2pace transwmission (%) 63.21
T =Zpace transmission (%) 100
X angular transmisn. (%) 99,7
¥ angular transmisn. (%) 93 .57
n2 (%) 73.97
X Z2pace transwmission (%) 73.1
T space transmission (%) 100 froen
¥ angular transmisn. (%) 100
T angular transmisn. (%) 99,86
I2 =lits (%) 96.29
¥ space Lransmission (%) 95.29
I2 wedge (%) 99.03
Unreacted in mater. %] 99,03
Unstopped in mater. %1 100
D3 (%) 99.16
¥ space transmission (%) ia0
YT sSpace Lransmission (%) ia0
¥ angular transmisn. (%) ia0
T angular trahnsmisn. (%) 99,7
D4 (%) 8§9.41
X =2pace transwmission (%) 100
¥ =Zpace transmission (%) 1400
X angular transmisn. (%) 99,55
¥ angular transmisn. (%) 59.54
FP_PPACD (%) 100 -
Ll

OT. 09/04/09, East Lansing, Mi 25



Example 4 — transmission: 15t order e

iy 1 O LR dr

:E:cil]Mg : Monte Carlo Transmission Plok =10l x|

= 40Mg : Monte Carlo Transmission Plot Continue |
BCa (1400 MeWiu) + Be (795 44 moicm®y Trasmitted Fragment "o (Fragmentn); Optics Order; 1
=5 07% | Wedges: Al (200 maicm2) BrhorTmT 5.2203, 5.2203 51342 51342
"FP_sdit=" - la=t block for MC calculstion; mo gate;, Configuration: DDEWDD MRSk

T Cosboar
| Sam 3 GeeHIE
o Mam S
B | <3 000
[ ] -:"r':-EIJIIﬁT
) - - | .. - X 531
- - » n - - . » - - - dr 172
a - - N . _-I - . . =)= 00—
- e 0 A Tt FR =TT - L SUM
— o :_:- " -._-- .-l .l l-- : C --.- :- l=-:-:.-: - :- i
E RS e Ey L el T P U spesd
E < i S e L . ot = ,/D'R
- - I__ ] l“r |:r__ ) :_ -i#.- =l
H - -'- L - N .-_l -:=—. I - = = .
L ey - P ---.J_-_-I:l.:::_:._:-a-_' N o A
= —e -1 - = — -
w, oY il--:E:L =, i e g - _____
& PeleT S C E E - el e e
=|_ !_ In - = -;-Ih: -.il. 'l_1. m
=T} o I- -:-!:I- r‘; h *- ' -.-_ _—_ A L] -E-
= e = 0 - ok s BEE
e e e :-_. - _'___.._!-llh:_ - '_-':.- s -7
- -'.'E':-: '..: .:: - .::-- --.--: :l-.--: -.:E S
3 - : '. n . ---l: 1-_- -l- - :--
' A B —_—
i |
=
_ | ]
T -1 -0 -6 2 2 & 10 14 12
P E00s 135525 after "FP_slits™: X [mm]

LIZ E++ [lAprolechkiempiTaras ol se _operille s 1500 FITorder_ 400 Ipp]




MICHIGAN STATE

Example 4 — transmission: 2"d order BIAAER

iy 1 O LR dr

:E:-'-'I-UMQ : Monte Carlo Transmission Plot

= 400\[g : Monte Carlo Transmission Plot Continue |
= BCa (140.0 MeW/u) + Be (795.44 mogfcm?); Trasmitted Fragment *g (Fragmentn); Optics Order: 2
Y dp/p=5.07% ; Wedges: Al (200 mg/cm?); Brho{Tm): 52293, 52293 51342, 51342
Tz "FP_slits" - last block for MC calculation; no gate;, Configuration: DDSWWDDRMRM SRR
2ol : : : : . . : : ] Contour
Sum 461e+03
s Max 7
O <= 0.277
16 | | == -0.043
= i 5.32
L - dv 3.14
I == 1.4e-01
o 120 - - | SUM
s W 4 608e+03
? E CPUspeed
[— 8 1 H /‘%ﬁ&\
- (@ D,
)
a4
o
L
A
Z ET
£ 200 |
K
| 15|
| 10|
[ 1
12 e -
[
| 2 |
16 L

=18 -14 =10 -6 -2 2 5] 10 14 18

04-09-2009 13:58:0% " T
LI% E++ [IprojectstempiTarasoviise_openifiles'al000_FitthOrder_0hig Ipp] after "FP_slits": X [mm]
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Example 4 — transmission: 3" order TRRA AL

1S B
:E:ail]Hg : Monte Carlo Transmission Plok -10] x|
=) 400\ g : Monte Carlo Transmission Plot Continue |
= 575 (1400 Meviu) + Be (79544 mogicm®] Trasmitted Fragment ‘Mg (Fragmentn), Optics Order. 3
dpfp=507%  Wedges: &1 (200 moicm?] Brho(TmI 5.2293, 5.2293, 51342, 51342
b "FP_s=lit=" - la=t bhlock for MC calculstion; mo gate; Configuration: DDSWWDD kS
L I Coxionr
SAm 5552403
Max &
=M= 0405
i == 0038
= i 524
b av L
._‘_"' =¥ 1.4e-01
wd SUM
byl — 5564e+03
= = CP U speed
I E S
:_ R ———
) o
2|2
L ml
i
5 | 5o |
g E
® | w5 |
[ 1]
R
N
-18 -14 -0 = 2 2 = 10 14 18
OIS 135905 [T = [TH
LIS E++ [IMprofecikempiTaaroalse_operille s a1 S00_FTorder_+00g 1pp] aﬂEr FP—SI Its b H [mm]
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UNIVYERSITY

=10l x|

=) 400\ g : Monte Carlo Transmission Plot Continue |
= 575 (1400 Meiu) + Be (79544 mogicm®] Trasmitted Fragment ‘Mg (Fragmentn), COptics Order. 4
dpfp=507% ; Wedges: Al (200 moicm?) Brho(TmT 52293, 5.2293, 51342, 51542
b "FP_s=lit=" - la=t bhlock for MC calculstion; mo gate; Configuration: DDSWWDD kS
L I Cosboar
=am S e HIE
Mz &
=M= 0339
i == OJERSS
e i 521
b dy 09
._..-l == 2 200
':gj SUM
1_:.:_1 ali2e+03
= = CP U speed
£ —
>- [
Ll | -
7| £
L ml
o
5 | o |
= —_——
| —
E
25 | 1

-8 -1 -10 -G -2 z 5 10 14 18
after "FP_slIits™: X [Imm]

D020 140001
LIS E++ [IMprolechikmpiTanarodtllse_operiles's 1500_FITarder_+06g 1pp]




Example 4 — transmission: 5" order

@ ™
NSCI| FRIB

MICHIGAN STATE

UNIVYERSITY

1S S
:E:ail]Hg : Monte Carlo Transmission Plok -10] x|
=) 400\ g : Monte Carlo Transmission Plot Continue |
= 575 (1400 Meviu) + Be (79544 mogicm®] Trasmitted Fragment ‘g (Fragmentn), Optics Order. 5
dpip=507%  Wedges: A1 (200 mogicm) BrholTmI 5.2293, 5.2293, 51342, 51342
b "FP_s=lit=" - la=t bhlock for MC calculstion; mo gate; Configuration: DDSWWDD kS
Coxionr
Sam o Z2eHIE
Max 7
=M= 0163
] =%=-0.113
mns i 3240
b v L7
'_..-l =)= - de-01
':gj SUM
1:5-1 1218:+03
= = CP U speed
I E Yy
I “
7

after "FP_slits™: Y

[l

g e -10 -G -2 z & 10 14 18
after "FP_slIits™: X [Imm]

D020 1400042
LIS E++ [IMprolechikmpiTanarodtllse_operiles's 1500_FITarder_+06g 1pp]
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Next... BIAAER

- Iy
— P T 1

High order optics
* MOCADI A1900 file for LISE**, as well as translator from MOCADI to LISE**

«The Optics dialog should be commissioned, as well Local <-> Global
transformation.

* New utility for MC mode (Envelope plot to see transmission 10ss)

* New official LISE** version 8.4. Include High orders.

General
» Abrasion-Dissipation-Ablation (ADA)
» 64-bit operational system & LISE++
* MOTER
» Monte Carlo evaporation cascade to track “parents”

* Brho-method to measure half-lives

OT. 09/04/09, East Lansing, M 31
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