MICHIGAN STATE

Working under Optics AR

LISE++ beta v.9.2.33

. Update of links with COSY maps

. Automatic calculation of Drift-block (quadrupoles, sextupoles) matrices, new options

. New utility dialog: "The First- and Second-Order Matrix Elements for an Ideal Magnet”

. Dipole (dispersive block): Transport solution (1st and 2-nd orders) including fringing fields
. Edge effect option for transmission calculation (the "Option" dialog)

. Analyzing ROOT histogram files by the Bl code

. Corrections, Some Improvements

. Requests to increase

. LISE++ development priorities

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
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MICHIGAN STATE

Update of links with COSY maps PRIV

LIS B

9.2.23 11/17/10 Update COSY links
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of links with COSY maps

Calculations | Utilities  10-Plot  2D-Plot  Databases Help

Tune spectrometer for setting fragment on beam axis

Tune spectrometer for setting fragment at middle of slit

( Update matrices linked with COSY files _)

Goodies
Calibrations

Transmission and rate

MICHIGAN STATE

UNIVYVERSITY
~ T
s 1S I

D1_General]

Hame i1
Awailable 1
Iength 8.719000 m
SecondOrder 0
ThizdOrde=r ofd
COSY file = FifthOrder~IMGl COSY TET

. Wame of BElock, Constant name 1.0
o U=e 10

. length block for optical blocks
. Exist — 1. Non -

. Humber of lines

ToTE uag

Af ter Quad
QOB_DontDraw
(4 DontDraw

n
Calibration file

coow

A1900~A1900_D1-Z026.cal

; number of guadrupoles before optic dewvice
; number of guadrupoles after optic device

Z-0

charge state =ettings

Optimum Target

Optimum Target-Wedge and Wedge-Wedge conf\gurations
Brho scanning

Optimum charge state combination

Monte Carlo calculation of transmission

» default directory is  **\My Documents\LISE\files

Physical Calculator

Kinemnatics Calculator

* https://www.msu.edu/~portill2/cosy_tools/

the algorithms in the COSY language that are
required to be used for writing readable higher order
maps in LISE++ from M.Portillo

Mathematical Calculator
Evaporation Calculator
Fusion-Residue Calculator

Matrix Calculator

%] Upload linke E=FE
. -~
LISE++ [™~ My Document=~LISEbeta~files keep cozv.lpp] | Print I 5
13-12-2010 10:21:30 .
| File Save I 1
Elock Hame Humber of Lines ~ Status Filenans
Dipole "Dl 252 FifthOrder~IMG1_COSY . THT
Dipole D2t 252 C:~user~cwli=e_pp 92~files“wcosvy-FifthOrder~IMG2_COSY THT
Dipole ik 252 FifthOrder~IMG3_COSY . THET
Dipole "Da" 252 FifthOrder~IHG4 COSY . THET
Humber of links: 4 Humber of good links=: 4
i
| -
| « 1l r
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MICHIGAN STATE

ﬁ Drift block matrices (Quadrupoles,Sextupoles...) " "'

L [i-- i

3
L WS A

9.2.22 11/15/20  Calculate automatically Drift-block matrices _—TT -
9.2.24 11/18/10  New option for quadrupoles : keep matrices,
CalCUIate f|e|ds — Setting Information

0748
L_sff (eftective length] = | 0748 Block lengih | m
B (field at pole tip] = [ 9.3333 - Conesponding Bhro-value I 3 Tm

for the setting fragment
Fiadiuz [hal-aperture] = I 133 [=11] Setting fragment I 404018+

| W calculate 2nd order matrix elements

! Do not forget to recalculate the Optical matriz if
wou changed cell contents in the Manual model

Quadrupole

r— if Brho-value haz been changed then

9.2.21 and older pE=—=—
\ % no actions ] g Recalculate Bfield)for the fragment cument Brho
TECAlCUIENE St anc ally b
92 22 \' g Calculate Optical matric | ¢ QK I

keep the matix
X Cancel |

recalculate automatically the matrix,
keep B [field)

" Edit optical matrix |

- A -

Quadrupaole

— Settings |nformation

I 0748 m
L_eff [effective length] = 7 Block length
[ B [field at pole tip) =| 7272 kG ] [ Comezponding Bhro-value I 27695 Tm ]

for the zetting fragment

Radiuz [half-aperture) = I 133 cm / Setting fragment | 404018+
E V¥ caloulate 2nd order matrix elements /
— if Brho-value haz been changed then

" no actions 5 Recalculate Bffield) for the fragment cument Brho

Do not forget to recalculate the Optical matns if
wou changed cell contents in the kanual mode!

H Sk recalculate aL_Jtu:nmatlcaII_l,l B [held].
For exam p l_e’ If“B rh 0 h as t?efn Ch an g ed ' — rd r keep the matix ] 5 Calculate Optical matric \/ QK
and Optlon keep matrix” was set recalculate automatically the matriz,
e Bl g Edit optical matrix X Cancel |
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New utility dialog: "' The First- and Second-Order Matrix )y ont

Elements for an ldeal Magnet* LIS B

Utilities | 1D-Plot  2D-Plot Databases Help

Spectrometric Calculator by J.Kantele
The cede "CHARGE"
The code "GLOBAL"
Units Converter SLP.;C-75

BI (search of 2-dimensional peaks)

Converter of FORTRANfiles to Cfiles A First- and Second-Order Matrix Theary

PACE4 (fusion-evaporation code) for the Design of Beam Transport Systems and
PACE4's calculations plot Charged Particle Spectrometers

User cross-sections analysis using Abrasion-Ablation model
Rate & transmission calculation: batch mode

Stripper foil lifetime Karl L. Brown
( The First- and Second-Order Matrix Elements for an Ideal Magnet )

— General settings

Central trajectary
length = | 1 m — - SLAC Report-75

made June 1982
' Bending magnet

" Quadrupole

 Sextupole

¥ Calcualte 2nd order matrix elements

Under contract with the

— Bending magnet settings [no finged fislds] -~ Quadiupole & Sextupole setings———————————— Department of Energy

] . Contract DE-ACO3-765F00515
Angle of the bend = 19.09 deqrees Rladius [halt-aperture] = I o =

Fradius of the B [field at pole tip) = I 10 kG
curvatune = I 3 i Corezponding Bhro-value = I 3336 Tm

STANFORD LINEAR ACCELERATOR CENTER

kf ) — 2] kﬁ ; T w2 b = REE 1 Stanford University . Stanford Califernia
£ Calculate Optical matric | ?  Heb | " Ouit |
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SLAC-75 report by Karl L. Brown

S
TasLe Vla
Tabulation of the First- and Second-Order Matrix Elements for an Ideal Magnet in Terms of the Key Integrals
Listed in Table Vlb

Ry = (x]xp) = cdf) = cos kot Definitions:
Riz = (x| 8) = 5.0 = (L/k,)sin ko k2 = (1l — n)h?®
Ris = (e19) = du(n) = (DI - ) K2 = it k= Ve
T = |ap) = (2 — 1 = BYPfyy + Ykihd iz
Tir x| xofy) = Fs (D) +22n — 1 — BW*haa — k3k1a
Tus = (x| x08) = (2 — mkhy + 2020 — 1~ BVl — K2RRL 0, =
Tiaa = (x| 685 = Qn =1 = Bh¥hae + Yl —
Tiag = = (2= mh*ha  + 200 — 1 — PWs + B2l :
Ties =Ml + (2 - mithe  + (2n— 1 — PPl + W4, g
Tiaa = (x| ¥) = ﬁflaﬂaa — $A2h1, %
Tias = (x| rogo) = 28134 Z
T =(v]gd) = Bl — thiy,
Ra = (0| x0) = o) = —kZs(0)
Ry = (0]6:) = sy = )
Ras = (0] &) = do(n = hs (D
Toy = (6] x5 (2n — 1 = B layy + Ykdhloze — e (D)e(0)
Tars = (6| xoflo) = hsi() 22 = U= Phus — k2hlas — Mo + (O]
Toe = (0] x8) = (2 = m¥Plyy + 2020 = 1 — BV e — k3h2Lags — hledn) di(f) + cu(n) d.(1)]
Tazz = (0] 63) = =1 = BWhhon + Vil — hs{Dsi(1)
Tang = (8] 8,8) = (2 = mWhln + 220 — 1 = BWPlage + Wlaia —~ s () di0) + s4(0) du(n)]

Taes = ] 512} = whlo 4 Q= Pl 4 (i = | = PP lheg + Wlaay — h d (1) dir)

T = (0109 = P Ly ~ K3z

Tosa = (8| yopo) = 28h%fa34

Lu=W0le) = Bloas — Whlzo

Raa = (¥|yo) = c(r) = cos kyt

Ruw = (@) = 5,000 = (k) sin kyt

Tara = (¥ | xavo) = b 2B — Ly 4 K2K3hi g,

Tany = (¥ | Xopo) = hs (1) + 28 — L, — K2hlse,

Taza = (y | Boyo) = + 2B = M Ln — hhiy,

Tazq = (| Bogpo) = + 28 — R Loy + hiy

Tyse = (1| yod) = Kl + 208 - MNP s — K2R3 E0,

Taw = (1] gob) = KL, + 28 - My + I

Rig = (p|ro) = cyn) = —kis(n)

Ria = (9| @) = s5i(t) = ¢,(1)

Tas = (@ | xoxo) = 2B = Mg + KLz — he (Ne(n)

Tave =l | xopad = hsilt) + 2B — mELy — k3 hliga — he (n5(r)

Tiaa = (@ { foyo) = 2B — mhhga — kbl = hs (N

Tias = (@ | Bopo) = 28— s, + Ilys — hs (£)si(r)

Tio = (| yod) = kilia + 28 — Mhhyus —  K2H%H,0, — hd (D)6

Too = (7 | god) = kil + 2B ~ mh'huas + hhay — h du(Nsi(1) (54)
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Tabulation of Key Integrals Required for the Numerical Evaluation of the Second-Order Aberrations of Ideal Magnets

The results are expressed in terms of the five characteristic first-order matrix elements s,(t), c.(t), d(t), ¢,(t), and
sy(t) and the quantities 4 and n (assumed tp be constant for the ideal magnet over the interval of integration = = 0 to
7 = t). The path length of the central trajectory is . From the solutions of the differential equations [Eq. (29) of Sec.

11, the first-order matrix elements for the ideal magnet are:
'

e{1) = cos k.t 540 = (k) sin ks

di(t) = (WAD[ = cu(1)

e t) = cos k,r

5,(2) = (1}k,) sin k¢

where .
k2= (1 = mh® ki=nh® and h= l/p, =
po 18 the radius of curvature of the central trajectory. P
t ,' %
Lo = f G.lt, 1) ddr = [ﬂ] £
o Z
Y
1o = [ et - 3 5.(0)
o 2
"t
Lo = | sA0G{t, 1) dr = ﬁ (50 = te ]
a 2k%
! . h hldd(1)-
Ie = de(f)ox(f, T)dr = A’iz; (fio ~ ) = 1'3 t# - %h(ﬂ]
t
Ly = J HT)GLA1, T) dr = % [s?;(rl 4 d"'Eﬂ]
o
t
o = | 10,001 e = J i [0
o
hie = || em G 71 dr = s U = 1) = ERERUEE [0+ 442}

3
t
Ty = f; SUTVG 1, 7) dr = E(rm — L) = %2 [_ n’ (" _ _\(!)]

o f
los = [ S LG 7Y dr = o (s = 1) = k—{ Sl -

t ‘j ;2 r
Ties — f EOCL D dr = (o~ s+ ) = Ji; [“_IQ

t du(1) S 1,(1)
Loy = fn ARG, 7) dr = [ ; ] - [P 432” 21 - (T]
.
s = L (D (DGt 7) dr = ﬁu,mmn S
- 1 !
Iy = Jo sy (TG(t, 7Y dr = W [ G — #]
o = 110 = 2 [ Gur.mydr = 5 ‘
20 = Ho = 7 Jn Tt ) dr = s
I, = 1{, = %L TG, T)dr = i[sl{.') + te )
d [t
o= L= _L s (DG, 7y dr = i!.@‘_\(r) .
oo = fig = '(1 (G, Ty dr = = s} — tea(n)]
28 18 = dr -7"7 X X

;(l)

Ly = Ly = ;’,f )G, 7y dr = 1 4 20, (0)

te ()] -

2(1]

)

W[‘-‘(’) b 25.(De () — 3tc.(h]

— f5.(t)

J

NOISTA JTALTNOYLIITIS ANV WILSAS

and so on...

43¢

(contintcd)



New utility dialog: "' The First- and Second-Order Matrix  [\crioeit
NSCL|FRIB -

Elements for an ldeal Magnet* LIS B

Bending m t (dipol :
ending magnet (dipole) ity o . S TPV e
exal I Iple Bending magnet
Length = 1
n = -1
beta = 0
angle = 19.09
radius = 3
kiZz = 0.222
kivy = -0.111
h = 0.333
transport format [cm—mrad]
* TRANSFORHM 1 =
- 1 [X] +8.9103=-01 +9.6340=-02 0 1] a +1.6353=-01
- General setting 2 [T] -2.1390=+00 +8.9103e-01 0 i a +3.2099=+00
Central trajectory 3 [Y]: a 0 +1.0560=+00 +1.0186=-01 ] 0
length = 4 [F]: 0 a +1.1308=+00 +1.0560=+00 a a
5 [L]: -3.2099e-01 -1.6353e-02 0 1] +1.0000e+00 -1.8298=-02
Enods] & [D] 0 i 0 1] ] +1.0000e+00
' Bending magnet
" Quadpole
" Sestupale 8= * TRANSFORM 2 =
[V Calcualte 2nd order matiix elements 1 1: —-5.1824=-04
1 2: +2.7435=-04 +6.988B6=-08
1 3 0 a +9.0769=—-05
1 4: 0 a 0 —-8.1766e-06
— Bending magnet settings [ha finged figlds) — Quadupole & Sextupole settings 1 [ ] o ] o 1]
) 1 6 +1.5554=-03 +6.9990e-05 0 i a -1.5759=-03
Angle of the bend = I 15.09 degress R ) I L cm 5 1 3 2045003
; B [field at pole tip) = 10 kG : -2 e
g=diconhe 2 2 -3.3670e-04 -1.7215e-04
Curvature=| 3 [ CNEWOMMQBW&MME=I 3336 Tm 2 3 0 a +1.7817=-03
2 4: 0 a 0 -1.6050=—04
2 5 0 a 0 1] a
kf =| 0.222 2] ki =| 0111 2] h=| 0.333 1/m 2 6 +2.0613e-02 +5.0528e-04 1] i} 0 —-3.1516e-02
3 1: 0
3 3 2 0 a
(% Catouate Optical matnx | ?  Hep | o i | 33 43 6296e-04 +1.8492e-05 O
: : 3 4: +3.3897=—04 +1.7269=-05 0 1]
3 5 0 a 0 i] a
3 £ i —5.446%=-04 +6.1453=-07 ] 0
4 1: 0
4 2: 0 1]
4 3 +3.7630=-03 +1.9397=-04 0
4 4: +3.6749=-04 +1.8492e=-05 0 1]
4 5 0 1] i 1] ]
4 6 0 -1.1301=e-02 -5.4469=-04 a 0
- 4. "
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NSCL|FRIB

New utility dialog: "' The First- and Second-Order Matrix
Elements for an ldeal Mag

AICHIGAN STATE

UNIVYVERSITY

Quadrupole
example

— General setting

Central rajectory

length = I 1 m == 1 aBy

mode h BJ, Jx 2=

:

" Bending magnet Tr=0
[5" Quadrupole 1 g ]
€ Sextupols .8: —,; = I i}

¥ Calcualte 2nd order matrix elements

— Quadiupole & Sextupole settings

Fadiuz [half-aperture] = I 10 cm
B [field at pole tip] = I 10 kG
Coresponding Bhro-value = I 3,336 Tm

k2 = 3 2] ki = 3 M2 h=[ wogN Um
? Help | ' Cut |

— Bending magnet zettings [no fringed fields)

Angle of the bend = 19.09

Radiuz of the

curvature = I ]

degrees

& Calculate Optical matrix |

I. Matrix Elements for a Pure Quadrupole Field

For a pure quadrupole, the matrix elements are derived from those
of the general case by letting 3 = 0. k% = kJ and kj = —AZ, where

ki = —nh® = (Bo/a)(1/Bp)

OT. 12/10/10, East Lansing, Mi

[%% utility: The F

=y

* TRANSFOEM 1 =

transport format [cm—mrad]

1 [X] -1.5987e-01 +5.701%5e-02 0 0 0 0

2 [T] -1.7091e+01 -1.5987=-01 1] 0 1] 1]

3 [¥]: 1] 1] +2.91272+00 +1.5801e-01 1] 1]

4 [F]: ] ] +4 . 736de+01  +2.9127=+00 i ]

5 [L]: 0 0 0 0 +1 0

& [D]: 0 0 0 0 0 +1.0000=+00
* TRANSFORM 2 %

1 1: 1]

1 2: 0 0

1 3: 0 0 0

1 4: 1] 1] 1] 1]

1 5: 1] 1] 1] 1] 1]

1 6 +8.54542-03 +3.6501=-04 0 0 0 0

2 1: 1]

2 2: 1] 1]

2 ER 0 0 0

2 4: 0 0 0 0

2 5 ] 1] 1] 1] 1]

2 6: +6.14932-02 +8. 5454e-03 0 0 0 0

3 1: 0

3 2: 1] 1]

3 3: 1] 1] 1]

3 4: 0 0 0 0

3 5: 0 0 0 0 0

3 6: 0 0 —2.3682e-02 -6.6631e-04 0 0

4 1: 0

4 2: 0 0

4 3: 1] 1] 1]

4 4: 1] 1] 1] 1]

4 5 ] ] ] ] ]

4 6: 0 0 -6.7337e-01 -2 3682e-02 0 0

5 1: 1]

g - f f



21 LISE++ dispersive block : Transport solution

MICHIGAN STATE

UNIVYVERSITY

9.2.32

D1

— Dispersive black — Optical block properties and data

[,

Dipole (dispersive block): Transport solution of 1st and 2-nd orders including fringing fields

Calculate the al i -
3.46006 Setting Charge state IT tﬁgg:tﬁng?ra;r:::tl;rsolpng D1 . - X
111615 far the Block [Z2-3)
o Target |
£8.56 .I Cut{Slts) & Acceptances D2 — Bending magnet settings
&’ Oiptical matrix
= Tweak 01 b Tupe o . .
B ]  General setting of block ~p Dezcription Walue Dimenzion
adiuz 31 m Code
1 Calibration file E::;uﬁed:;her |
ookl 45 Jigea — 165 afZ -Wertcal half-aperture of bending magnet I i cm
BEMDING .
) K1 - an intergal related to the extent of the
X cocd | 2 Heb | | gp TRANSPORT catieion | JAAGHET, 187 finging fled of a bending magnt [ o7
— K.2 - a second intergal related to the extent of I
= the fringing filed of a bending magnet 44
EMTRAMCE 16.12  1/R1 - where R1 iz the radius of curvature of I i 1/m
FACE OF the entrance face
Entran Ce Face + %EEGDAE-? 20  Betal - Angle of poleface rotation I a degrees
+ 3]
Bending Magnet 40 243 1776, 1 (8B,
Hn=E—-1— = I 1]
Exit Face y BB F s
* thiz line has been set ==l
MAGMHET in the parent dialag — e
[Radiuz, Bfield, angle) 1 3¢ B
. 8= — _; - | i
Three optical arrays (15t and 2"d) 20 B | 87 [fao
. . . . “y=0
inside the dispersive block class
are calculated the final dispersive TR ey JRE EeRRsizadecaraee R g
. . . . BEMDIMG
bIOCk matI’ICGS, Wthh Wl” be used N MAGNET 20  Beta? - Angle of poleface rotation I 1] deqrees
transmission calculations.
Calcualte 2nd order . . |
i matris elements #  Calculate Optical matric | o UK | x Cancel

OT. 12/10/10, East Lansing, Ml 9



ZHI(J*\N E

o1 LISE++ dispersive block : Transport solution " "

D LF
8. Evaluation of the Firsr-()rdm" Mairix for Ideal Magnets ‘ B en d | n g m ag net.
From the results of Section I, we conclude that for an ideal
magnet the matrix elements of R are simple trizonometric or hvperbolic
functio‘ns. The general result for an element of length L is SOlUtion from the new
- ' ; utility dialog: "The First-
< I L. h
cos kL k—ksmk\L 0 0 1] E[] - and Second_order
koL .
o Matrix Elements for an
~kysink,L cosk.L 0 0 0 ("Z) sin kL Ideal Magnet“
R= o 0 cos kL kisin L0 0
0 0 —k,sink,L cosk,L 0 0
kf—' sin koL Ai - 0 0 1 % [koL
o cos kL] —sin kL]
| 0 0 0 0 0 .
(77 .
Entrance face Exit face
where for a dipole (bending) magnet, we have defined
kE= (1 -mh* and kI =uh®
SYSTEM AND SPECTROMETER DESIGN
For a pure quadrupole, the R matrix is evaluated by letting 118 K. L. BROWN
The results of these calculations yield the following matrix eld Kk and KE = —k?
forthe fringing fields of the entrance face of a bending magnet: T v The matrix ¢lements for(he fringing fields of the exit face bf a
— bending magnet are:
Ry =1
R, =0 Ry =1
Ty = —(h/2)tan? 3, Ry, =0
Tias = (1/2) sec? 3, Ty = (B/2) tan? 8,
, Tiga = —(h/2) sec?
Ry, = —=(1/f) = htan 3, 133 (h/2) sec? 3,
S Roi = —1if, = hitan 6,
2 Ry =1
Toy = (h2R) sec® 3, — ni® tan § 22 )
T = S{’-t,m;})g B P Tuis = (/2R sec® By — Wi(n + 4 tan? 8,) tan 8,
212 = MK 1' Toz = —htan® g,
Tos = —211 t:m,.1 ; Toe = —htan g,
?"233 = *(n + + + tan? 3)) tan B, — (h/2R)) sec® 3, ) Toss = h%(n —  tan? f,) tan B, — (k2R sec? f,
Toys = —htan® .‘31 Taps = htan® B,
Ry =1 Ry, =1
R:;a =0 R:m =0
Ts15 = hitan® 3, Tois = —htan?p,
Ry = —(lif)) = —htan(f, — ) Rig = ~1fy = —htan (8, — )
R-H =1 Ry =1
. Tus = —(h/R,) sec® 8, + 2h%n tan 3, Tig = —(hf;R:} sec® B + A*(2n + sec? Bu) tan B,
Tas = —htan®§, Tag = h [_a'l, Ba
Tyon = —hsec? B, ?23 - ?Scc fa b bsec?
Tyse = hitan By — hipsec?(8,~ ¥,) (57) sas = ftan B ~higsec®(8;~ 4a) (58)
All nor}listcd matrix glements are equal to zero. The q‘uuntity oy 1:, the All nonlisted matrix elements are zero.
correction to the transverse focal length when the finite extent of the
fringing field is included.”® e = Khg sec B(1 + sin® ) + higher order terms in (hg)
iy = Khg sec 5,(1 + sin® 8,) + higher order terms in (hg) and K is evaluated for the exit fringing field.
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Edge effect for transmission distribution cuts ">~

_J'_.v

9.2.33 12/10/10 Edge cut effect option for transmission calculation (the "Option" dialog)

Recommended to turn off the “edge

Froeee: ¥ 1 WD W ——— | ffect” f tended fi ti t
ernect 10r extended configurations 1o
Starting configuration at loading the program l A1900_2010.0en Eé Browse d f . . d
Starting options file at loading the program I A1900_201 0 lopt @é Browse p reve nt eC re ase O tran S I I l ISS I 0 n u e tO
Display 1 ISum of all izactions [ppz) LI i~ Crogs Section I I lu Itl ple Cut Of tal IS
Display 2 ITolaI transmission  [%] ;I Fit & & Fie @ CS File Settings
i Angular acceptance
! - Calculate spectrometer settings using
Sh Il >
I =5 Ie thes = maximal " mean
tethod Iiacabian sqrt{antay) ;I walue of the mamentum distribution
leftpeak €& € right peak
|l 4ppl the "Edge” effact in distibution oul 1.1e+7 =
o = |
* Yes [default) Calculation threshold I 1.0e10 3 w0
" Mo [recommended for extended configurations) 7]
r~ Charge States—— ™ Sound
i Dimension of distibution (NF]————————— >
recommended Mo (" Yes [~ 3D-Balls Arimation 9e+6
calculation WITHOUT lﬁ g4
(| charge states ¥ Mavigation ma 1 1
o age s gation map transmission gate
charge states I j kS ¥ Spectrometer scheme
wedge calculation I I 16 I Shaw transmission calculation time:
r Haold angles of an inclination of a target Te+6
. X | and a stripper together
Target oplimization options
Scheme | ™ Primary beam scattering in a targst
Plot options oplions I~ Charge State Optimization D ebugging Mods
I Distribution Debuaging Mode: [file ‘distrib bt
I~ Make defaul sand ! ) 5e+6
™ Check LIZ-fle consistency [Configurations)
' OK | X Ccancel | P heb | — 0.5 maximum
I™ Check LIZ-file consistency [Options)
3e+6
1e+6
-120 -80 -40 0 40 80 120

X (mm)

OT. 12/10/10, East Lansing, Ml 11



Edge effect for transmission distribution cuts

D1-Xspace: output after slits
40Ar (140.0 MeV/u) + Be (500 pm); Settings on 40Ar; Config: DDSWDDMMSMM
dp/p=1.00% ; Wedges: 0; Brho(Tm): 3.8685, 3.8685, 3.8685, 3.8685

without charge states
um of fegl

dio
1.1e+7
9e+6
“Aibeam]
. . Te+6
D1-Xspace: output before slits £
40Ar (140.0 MeV/u) + Be (500 um); Settings on 40Ar; Config: DDSWDDMMSMM £
dp/p=1.00% ; Wedges: 0; Brho{Tm ). 3.8685, 3.8685, 3.8685, 3.8685 E
wit e
11847 Pt
s Se+6
>
9e+6
“oppeam] 26{7% 3646
/
. Te6
E 1e+6
@
a
-
o -120 -80 -40 0 40 80 120
5 et 13-12:2010 11:40:49 X
i~ LISE ++ Nintranet nscl msu Documentsll. cutlool (mm)
D1-Xspace: output after slits
3e+6 40Ar (140.0 MeV/u) + Be (500 um); Settings on 40Ar; Config: DDSWDDMMSMM
\ dp/p=1.00% ; Wedges: 0; Brho(Tm): 3.8685, 3.8685, 3.8685, 3.8685
without charge state:
um of feaction
1.1e+7
1e+6
AN
-1400 -1000 -600 -200 200 600 100}
= 946
‘//_’_’/M\_\\
. Teté
£
£
B
%
=]
2 sess
2
3e+6
1e+6
H -120 -80 -40 0 40 80
OT. 12/10/10, East Lansing, Ml X(mm) 12
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MICHIGAN STATE

ROOT histogram vs. Bl code in LISE++ =

- al
] " ot

9.2.18 10/07/10 Analyzing 1D-historgam ROQT files by the Bl code
9.2.21 10/26/10 Analyzing 2D-historgam ROOT files by the Bl code

/I========= Macro generated from object: h02/Z:Am3Q
/I========= by ROOT version5.26/00
TH2F *h02 = new TH2F("h02","Z:Am3Q",512,-35,-10,512,40,70);
h02->SetBinContent(40,1);
h02->SetBinContent(61,1);

&1 - dislogue s - x h02->SetBinContent(63,2);
h02->SetBinContent(64,1);

" Spectrum dimenzion

" Dne-dimesional & Two-dimensional ‘

ek h02->SetBinContent(67,3);
Input spectm file I Browvise I i; Line = h02'>SetBinC0ntent(73,1);
e 11 Tj““" h02->SetBinContent(77,1);
. peak/line = .
I~ Create output spectumn file 2.d peaks [origin] = h02_>SetB|nC0ntent(79,3);
Output spectum fie § —IB[DWSE 2-d peaks (separate) = h02->SetBinC0ntent(80,2);
Output result file l Browse | 2-d peaks [final) =
| ] Open : — —— ]
) = i £ Search |
Lookl_n:ll.spectla j = B e EE- oo S—
) Name ‘ Date modified “ | oo h Fil | \My Documents\L ISEbcta\spcctra\Z_A
|| all_esil_tsil.root 10/25/2010 10:57 ... 1 Show results | Xsuze=512h02‘lsnze=512
W | | Ge_Z.root 10/18/2010 10:10 ...
M | run_number_bad_zmg.root 10/28/2010 3:11 PM i " _
p between linese = I 2
[1Z.AmQ3.ro0t wos0t01120... [ (B L s —
|| Z_ AmQ3b.root 10/25/2010 4:22 PM  + P— 3 |
smooth stepl = ?
1 [T 3 i e
| | sigma coef P = I 23 ‘
File name: | Open I
ubsztract background from results ‘ L
Files of ype:  |2D: ROOT - TH2F (" root) - Cancsl |
= | 56
N
52
48
44
40
3 32 28 24 20 6 12
Am3Q

OT. 12/10/10, East Lansing, Ml 13



MICHIGAN STATE

ROOT histogram vs. Bl code in LISE++ =

\My Documents\LISEbeta\spectra\new_7 pectium dimension
h56 [ @ One-dimesionsl ¢ Two-dimensional
Xsize=2048 ok
Input spectum file IGE_ZS1 Tonk Browse Line =1
1-d peaks = 185
r— Output fil ' _
34 [~ Create output spectrum file lepee =3
I | Output spectum file |55_251b|nnt Browise I
30 i Dutpult resul il [Ge_Z51 bir Browse |
?
26 ; i~ Informatian about input file ~ Setting for search of peak.
| R siza= 2048 ® ii¢ & Search
2 \ " Y size = min=| 100 min = I 0
Y format = 14 ma= | 4095 mar=[ 0 b P
2 e pe o =
E " - sigma 01 sigma | a1 Showresuhs :I
w max = 4096
perunit= 2 min N of lines in peakZ = 4 step between linesZ = 2
14 I v min area of peak = 3 sigma relationz = nz2
min = smoath sigma L = 05 smonth stepl = 3
10 I max = Walue relation P = 01 sigma coef P = 23
=
i pernt ¥ Substract background from results
6 Pt
I X out | ? Hep |
2
300 500 700 900 1100 1300 1500
Ge
My P=PE x| = .
. - | My Documents\LISEbeta\spectra\new 751\Ge Z51.bir
\My Documents\LLISEbeta\spectra\new | ¥ irea . bmp . mmesn . mmax . Sige.  Fane, Good
. hse . 1 9.4, 3.1, 115.6, 115.0. z.21, = 1
Xsize=2048 Global: Sum=5.91e+02; Xsigma=1.49 3. 4.5, 3.3, 127.7. 127.0. 1.28. = 1
Input: Sx=0.1 3 0.5 0.1 4. 10.3, 5.2, 138.0, 139.0, 1.00, = 1
5. 4.8, 3.8, 148.2, 149.0, 1.82, = 1
| 2. 32,8, 7.6, 1e8.3, 171.0, 3.13, = 1
7 ER 3.2, 3.2, 179.0, 179.0, 0.10, = 1
10, 7.4, 7.4, 183.0, 183.0, 0.10, = 1
11. 3.2, 3.2, 18%.0. 189.0. 0.10, = 1
sl 14, 5.1, 2.7, 203.9. 203.0. 1.00, = 1
15. 8.4, 5.7 21440 21500 0.94. = 1
K' 17, 7.2, 4.8, 226.8, 227.0. 1.53, = 1
18, 6.8, 5.7, 24004, 2410, 1.47, = 1
5| 19, 8.1, 3.6, 257.1, 259.0. 2,18, = 1
20, 5.9, 3.9, 265.7. 285.0. 0.94, = 1
I 21, 6.1, 2.1, 274.9. 277.0. 2.52, = 1
24, 6.6, 6.6, 303.0, 303.0, 0.10, = 1
] al 25, g.8, 5.4, 310.2, 311.0, 0.97, = 1
S 26, 9.9, 5.4, 317.1, 317.0. 1.35, = 1
o 27, 5.7, 4.0, 328.4, 329.0, 0.91, = 1
28, 4.8, 4.8, 335.0, 335.0, 0.10, = 1
3| | 29, 4.5, 4.5, 341.0, 341.0, 0.10, = 1
| 30, 4.4, 2.3, 3%4.6, 357.0, 3.56, = 1
3z, 4.0, 2.0, 3kB8.2, 367.0, 1.38, = 1
a3 6.5, 3.3, 384.1, 3830, 2.31, = 1
2| a4 9.4, £.3, 400.8, 403.0, 2.91, = 1
| 37 6.2, 3.6, 4223, 4230, 1.22, = 1
39 .8, 2.3, 4448, 447 .0, 1.92, = 1
40 9.6, 5.7, 458.4. 4590, 2.25, = 1
1} 41 6.6, 3.1, 471.8. 471.0. 1.23. = 1
43 6.4, 3.5, 484.1, 485.0. 1.o0, = 1
46 14.0. 5.1, &07.1, G&O0O5.0. 2.68, = 1
47 7.3, 2.4, L2m.0, 529.0. 2,33, = 1
0 51, 3.9, 2.0, 563.9, G&e5.0. 1.31. = 1
Sy 30 500 e 1o 1390 goadl3] e €57 Tl Earld EeRTnl ARt W 3
LISE++ [Naname] 5.7521e+0

OT. 12/10/10, East Lansing, Ml 14



(D . MICHIGAN _:STATEl
Requests to increase... v.9.2.8-33 ey
NSCL| FRIB

Ly 1 S A

9.2.9 09/01/10 Request to increase a number of isotopes for MC group /wmp

9.2.1209/03/10  Number of possible MC generator rays has been
increased to 1 000 000 / mp

9.2.1910/14/10  Increasing number of rows in the “Show Transmission”
window, as well string size to avoid crash /wvH

9.2.3011/30/10  Increasing possible number of blocks from 94 to 194 / vp

OT. 12/10/10, East Lansing, Ml 15
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Corrections, Improvements v.9.2.8-33

MICHIGAN STATE

UNIVYVERSITY

9.2.8 08/27/10

9.2.10 09/02/10

9.2.11 09/02/10

9.2.1309/07/10

9.2.14 09/15/10

9.2.1509/15/10

9.2.16 09/23/10

9.2.17 10/05/10

9.2.20 10/20/10

9.2.2511/21/10

9.2.26 11/24/10

9.2.27 11/24/10

OT. 12/10/10, East Lansing, Mi

Corrections in MC transmission calculation against crash in reaction place with negative
energy // MP

Energy loss in detector, where particle is stopped
Normalization in Energy deposition for group of isotopes /7 MP
New isotopes history added for Z=26,27,48,56 /MT

New isotopes history added for Z=23,36,47; neutron-rich observed isotopes line updated
for Z=63-92 /1 mT

Corrections for TKE-calculations in pseudo MC plot /3B

MC - List of isotopes: modification to pass the target block for initialization / mp
correction: crash with rotation blocks in PseudoMC mode

Mouse position: fonts; no initial identification in the case of a lot of isotopes
correction: indexation in dynamical submenu has been changed / mp
correction: links to COSY matrices // mp

correction: the transmission statistics dialog
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LISE++ development priorities

“HIGAN STATE

UNIVYVERSITY

= R B = I B - RS R N

35

Subject priority
=== ADA (Abrasion-Dissipation-Ablation) model creation LongTerm project
=== ETACHA implementation LengTerm project
»=> Evaporation cascade: create Monte Carlo version LongTerm project
=== Develop a subroutine to calculate a reduced dispersion for large values of dP/P LongTerm project
=== Implementation of Intranuclear cascade (INC) model in LISE++ Windows LongTerm project
==> Ray tracing in LISE++ LongTerm project
=== The "MOTER" code development LongTerm project
=== Custom shape degfrader optimization in MC mode for high order optics LongTerm project
=== Minimization in LISE++ (which can be used for MC, TRANSPORT, Ray tracing cases) LongTerm project

Linked COSY matrices reload in LISE++ by user demand in the LISE code priority
Recalculate optical matrices of quadropoles according to Brho by pressing one button priority
increasing number block limit up to 200 (was 100) priority
quadrupoles: option matrix or field calculations
second arder martrix for dipole and entrance and exit face of dipoles priority
ideal magnet solution (tabulation) : first and second order priority
Cross section for stripper

High arder : write documentation and put source for COSY files

Target thickness deffect

Discowvery of isotopes - utilities, database, plots

Wedge (including curved profile wedge) inclination

Write full LISE++ documentation

Brho method to measure T1/2 (MC: possibility of decay in flight)

Create possibility to Insert a material before the target

Dispersion method for secondary target: check DIM case

Fission without angular acceptances: low transmission for analytical solution
High order optics calculation: improvement, adaptation GICOSY format
MOCADI =-= LISE++ converter

Transport <-= LISE++ converter

m-rad dimensions for LISE++ optics

PACEZ : request from TRIUMF

Problem with Projectile Fragmentation in the Catcher utility

Simulation reactions in Si-telescope in MC mode

Three-body kinematics relativistic calculator

Water wedge procedure (wedge with one moving plane and filled by liquid)

OT. 12/10/10, East Lansing, Mi

done
done
done
done
done

done

done?
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