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Custom ShapelRegidder LA TAeS

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

version 8.5.28
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Custom Shape degrader in dispersive focal plane - |EI|5|
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LISE++ calculates a curved profile
based on the angle of wedge ()
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Degradersiin the dispessivedogapplane .
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Curved profile shape can saved/loaded
to/from files *.degra
(def aul tlisddd e grca de 1yC

2l
Loak in: I |3 degrader j - cF B
wy a3.deqgra curweddd
1.degra a4 degra curveddl
07.degra a1900_achr_profile_01.degra curved3a
208pb_1960s_achrom. degra achZ.degra curved_2
al.degra ach.degra customiz
az.degra current_termp.degra customiz
4 | |
File name: | Open I
Files of twpe: IDegrader profiles [ degra) j Cancel |

corresponds to
The wedge dialog shows
thickness material at the central axis

ie0o

Wedge and Curved profile are the first
order optic degraders:
Thickness = al*x + a0

We need higher orders!
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Custom ShapelRegiader S

AfeO0OO0 corresponds to
thickness material at the central axis

77771
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caloulate reactions [0/zm3] W from Previous & Mext optical

. i this materis] & Solid & mg/em? & micron i % il blocks for the getting fragment
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Custom shape can saved/loaded 2 Element Mass > glemz §mn i il vng ahanges
to/from files *.custom HEREN S e Fetoess 40 dopest~ | [Peston etoess
( d e f a u | t ||Sd\d e @ rC a (d) e ry (\) )';4' |14 I Si I 28.086 o i 40 coordinate, mm +40 d/R= 0218
|14 I Si I 28.086 g e 153033 thickness. micron 14E5.62 Atomsdemz = 9.05e+21

open 2l x| pl ~Degiader e
r G s [ 26 |

) = : " Wwedge profile Angle [mrad I -0.7596 Calculat I
Look in: Ib degrader j = £ v ——— ge pi gle (rrad) 5 alculate angle
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WY cuskorm_2010_1.custom
custorn0d. cuskaorn custom_2010_2 custom @] General setting of block | 1 Curved profile JA ach.degra 5 Curved profile dialog |
custom0l,custaom cuskor_2010_3.custom —
custom01achro.custom custom_2010_4.custom \/ oK I x Cancel € Custom shape / T = it aile = 4 (g o e el |
customiz _achr.custom m.custam y —
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File name: || Open I
Files of twpe: IEustom shape degrader [* custam] j Cancel |

LISE++ is able to operate and keep
independently both shapes
(curved profile & custom shape)
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Curved Pri degrader in dispersive focal plane ] B3
Dispersion Plar
|V # [horizontal] (& Y [vertical) ‘ Block I TRl
Degrader Profile | Curved prafile
Custom Shape degrader in dispersive focal plane B[] rMade——————————| CurvedDegrader———— Setting fragment TTNiZE+
Dispersion |~ Palynanial mod ‘Ehc"utw the bluld?- tuth Chose mode A0 <~ st mm) > 40
’V Rihoronial] @ ¥ atiosl H [ mleE Block iedge | O it mods afte & Curent profile B 3374 <r 3374
Mod [~ Custom Shape Degrader— | | Coelficients PR ([ ECIEEE o = : N max -
R e T Satingfragnent [ TEE O (¢)) R EL PFor the cential lajeotoy——————————————
ealculate an angle for the al= ey e ~ Coresponding———— L 100 mm Thickness Al T1500 micran]
- seting mode aler Cunen profle =] |7 - e i ol (- e Wedae angle (mrad) o T o < dead ~
&0 U L aj - % m'":g H74 cangelmiad > 3374 m Y Achromatic 2143 (ﬂ 40816 micron Energy after the degradfft  121.50  MeVu
rC at= eT1 | “For the cential taeotoy——————————— ( ) .
Wedge andle (mrad) e — Monochromatic  15.46 Dimension of wedge fngle =
bt NI e iy || EERS wl o — Userefined [ 07536 A Bevbaions g ie 12 =
Monachiomatic LN CTES Boundaries or i (mm] E before the degiader 14082 Curent profile 21 4335 s Plat
Cument profie 168073 > el | M) sherthe degader 12150 D— 1 \wedge angle caleulations fom formulae [rmiad)
] il [lalcilsidoesaders [ Maleit as Curent Achiomaic [21.24 | Mancchiomatc [ 7661
Toplota dependence Ditvension of distrbutions b from angle
from angle [i# Make fas Curent 4 Fitby a polynom (defaut32) |32 - -
~wedge angle calculati r Curent p m G) Current profile 'Z/ Ca
from fermulae (1rad) = = el e =
et | = |
onoshrorate [ || | e e Keg e e € Q = | Wehadtokeepthe et | (74 i~
= Insids LISH+ s 5 (-5 e, —_
28 Loadlferomie ||| | . 2 - ®) & Iiside LISE++ file '//4 Z h
v = - i (@) 22 Losd profe rom fie ||| |
N Save culfert profile —dx - s CD = — Y’
X out £ atached piffile fie Beam B3 Save cuent profile -"; = - e *
a1 —
7 Hep P 4 g = | & Seecursntprofie | # Comments | &7 Enase cunent profie | " Attached profie file ? = Xo -
o acceplance
= Browse %
A
= e pp_85'.deg ade = &mp e .
T Custom shaps* Verdion 8.5.10 14-01-2010 11:30:40 f Comments | 5 See curent profile )| & Eraze cument prof\\el | x Quit | ? Help |
: Block: "Wedge 1" Settings: FiNiz8+ Energy before ] -
: Degrader: AL (1500 hicron) Dispersion: 12.75 mm~ %
: Hode: Polynominal fhr Block "D4" Tedge angle=16 8104 m:- . = =
:HE 0 L El (a5 it was created) Tan (reduced) i o= e e_pp_85degrade ent_temp
;32 70.00 140400 1500.00 ; Curved profile* Verfion 8.5.28 1f-01-2010 15:45:
: * Block: “"Wedge 1° cttings: 77NigB+ Energy bef.
B der ; Degrader: Al (1500 mjcron) Disgersion: 12.75 mms¥
: Tan( reduced N = i 1 I ; Mode: Achromatic forf|Block "D4” Vedge angle=21.433
0 ] ( ) C(I) ThICkFromX(l) / mln_eo : HP X0 L h Ef (as it was created
1 060739 N = ; ;32 s0.o0 100 o 330.21 4fs 16
: h.e8iae Tan_reduced(i) = tan( acos(C(i))) | onmente hors .
=======5 2 Ve g er
i %%ggg ;K Thick{un)f§H{m Tan{reduced )
5 1.5729 : . .. 0 428.1617 J0.0000 i
: 1angd where min_e0 is the minimum 1 T 0.9f7e ] 0.580c
7 1.9799 i 3 629.1314 6. Y559 | 1 0766
8 201765 thickness of the degrader : £29.1314 6. gBss | 1.07e¢
9 2.3756 13 763.1111 141494 | 1.4753
2.5715 6 230.1010 1§.0498 | 1.661
2.7668 7 897.0909 24 5219 1.8412
2.9619 8 964 . 0808 5510 2.0174
3.1571 9 1031.0707 §7.1261 2.1907
3.3525 10 1098 . 0606 @4 2391 2. 3616
3.5484 11 1165.0505 )51 . 8832 2.5306
3.7448 12 1232 .0404f60.0532 2.6982
37448 Columns are used by LISE++ 1 2 e
1,133 / 3 0297
413383 to calculate shapes 3131
1.5377 g gg EE
4
3.6829
L9395
3.8448
5.1418
53452 4o
E.E495 PRt
5755 41885
5.9514 1cans
61689 18086
6.3775 4 9683
6.5B71 5 1278
6.7978 5.2871
32 70.0000 2740.1455 524.1841 k?.UU?B ‘ £ 4463
u 5. 6053
. . E.7641
) 50.0000 2571.8383 330.2123Q 5 9229
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MICHIGAN STATE

UNIVYVERSITY

NSCL| FRIB

[W1 _WedgeSetting=]

Frofilelode = 2 0-Wedge, 1-Homo, 2—Curved, 3-Custon  }
Fhy=Frotfilelezirable = U-achrom, 1-Honoch, {—u=er—-detined
Angle = 16.81448 mrad wedge s=lope for the mode (0-Tedges)
Direction = 0 =0, vw=1
CalculateForBlock = Dd
FrofileFileHame = ach.degra
(Externallnternal =10 Curved profile external=0 ~ internal=1 )
Feadlpnternsl = [ 1 — Ye= ~ [0 — HNo
Custombllelame = HULL
CustExternallnter = 1 CustonlShape external=0 ~ internal=1
Inter =1 1 — Ve= ~ [ — HNo
order = 4 polyvnom order 1-4
coefl = 1.5e+0 mm”{+17
coefl = 1.6812e-2 mm” {+07
coef? = 1.3177e-5 mm” (=17 H H
coefd = -7.6852e-10 nm” (=27 POIynomlal settlngs
coefd = —4.1342e-11 mm” (=37
Wl CustomShape]
Custom shape* Version 8.5.18 14-01-2010 11:30:40
Block: "Wedge 1" Setting=s:; 77H128+ Energy beforg block: 140.82 MeV.u
Degrader: Al (1500 micron) Dizpersion: 12.75 mm%
Hode: Polynominal for Block "D4" Wedge angle=16.8104 mrad
HF X0 L E0 {a= it wa=s created)
32 20.00 140.00 1500.00
conments here:
========================== Curved degrader =============qg=================
H K{mm} Thick{um) H{mm} Tan{reduced)
=70.0000 386.9950 0.0000 0
i —-65. 6250 452 .9084 1.3300 0.60799
4 —-61. 2500 519.2889 4.8172 0.89474
-0LG6. 8750 G586.1580 9.0628 1.1376
L -52.5000 653.4951 14.5277 1.3607 L.
E —4B.1250 721.3086 20.9448 1 5729 Shape inside of LISE++
—-43 . 7500 789.p0084 28 27548 1.7785
3 —39.3750 858 .3967  36.4973 1.97949
—35.0000 927 .0825 45.5940 2.1786
H —30.6250 997 4772 G5 . GLep3d 2.3756
| 0 —26.2500 1067 .7563 66,3780 2.571%
| 1 —-21.8750 11385272 79.0565% 2.76608
| 2 —-17.5000 1209.8066 90.5871 2.96149
| 3 —-13.1250 1281 .6067 103.9725 31571
| 4 —-8.7500 1353 .8883 118 2122 33525
| 5 —-4.3750 14267021 133.2079  3.5484
| & o.ooon 1500. 0000 149 . 2e6le 3. 7448
| 7 4. 3750 1573.7799 1lee. 0760 39418
| & g.7500 lod2. 0246 183.7542 4,139
| 9 13.1250 17229252 202.2996 43383
] 17.5000 17982037 221.7159 4 5377
] 21.8750 1874 0524 242 . 0069 4 7382
2 26,2500 19503417 263.1768 4 .939%
4] a0.6250 2027 1336 2852298 5§ 1418
i 35,0000 2104 4544 308.1701 5. 3452
I aq_a7cn 29070 JCCpe 3392 ONoA O CAop
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Custom Shapelbegiddecericulaton .

Ly 1 S5 I

1. for the central axis iX[0]=0 at the dispresive focal plane
with initial thickness t[0] to obtain fX[0] and fE[0] at the final focal plane

2. For iX[1]=iX[0] + h (h is step) at the DFP for 3 different thicknesses
t[1][0] = t[0], t[1] = t[0] + A*h, t[2] = t[0] + A*h calculate fX and fEcal plane,
where A is wedge angle corresponding to initial conditions

FX[1][o}; FE[1][0]
o IX[]01] FE[1][1]
1= —
1]
|
3
iX[1], t{1][0] fo fX[0]] FE[0]
iX[1], t[1][1]
X[, tH11[2] PX[1][2]) FE[1][2]
1X[0], t[0]
JA. Achromatic mode: use parabola interpolation with points
FX[17[01, FX[1][1], TX[1][2] to find t[1][final] corresponding to fX[0
dispersive [1360], P01, X[1](2] [1]ifinal] corresponding to fX[0]
focal 3B. Monocromatic mode: use parabola interpolation with points
plane fE[1][0], FE[1][1], FE[1][2] to find t[1][final] corresponding to fE[0] final
focal
plane
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Custom Shape degrader in dispersive focal plane

Dizpersion Plans
[ % [horizantal] &

7 [vertical) |

~Mode

Chonse the block: to
calculate an angle far the
setting mode after it

D4 ~

i Corresponding
‘Wedge angle [mrad)

Achromatic

~ Custom Shape Degrader ——

Achromatic =

#0 I 2 mm
L I 100 mm
el I 500 micron

=10l x|

r— Polynomial mod

MT custom shape

I 2 ~| Polunom Elack 12_wedge
arder
Coefficients Degrader Profile Custom shape
all= Se-1 i Setting fragment 30516+
al= De+l i max
az=|  Ueell mm®(A) 235 <~ slits [mm] > +295
dl -15.25 <-angle [mrad) > +15.25

— For the central trajecton

Thickness I Al 500 micron]

Custom Shape degrader in dispersive focal plane

Bl

Dispersion Plar
|V # [horizontal] *

7 [vertical] ‘

~Mode

Chonse the black: to
calculate an angle for the
setting mode after it

D4

Pl

i Corresponding
‘Wwedge angle (mrad)

4]

Achromatic

r Custorm Shape Degrader——

Chose mode

IAchrnmat\c =

X0 50. mm
L 100 mm
el 500 micran

=101 x|

r Polynomial mods

T
Coefficients
all = Se-1 i
al = Oe+0
al = Oe+0 mm”[-1]

r— Polynomial fit of
CURRENT

m shape

Degrader Profile I Custorn shape
Setting fragment I 32516+

Block I 12_wedge

miry max
295 ¢ slits [mm) > +295
15,25 <-angle (miad) > +15.25

- For the central trajectarny

Thickness 41500 micron]
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WManochiomatic il [ |§ Caleulate Boundaries for fit [mm) Energy before the degrader 134,68 Monachromatic 4 Calculate f I%ms[mm] Energy before the degrader 134,88
Cument profe 02578 R M) afterthe degrader 12884 Cumentprofe 02578 =] MEVA  after the degrader 12384
#  Fm wight [ 296 > o l# P [ =5
To plat a dependence: o plot & dependence N . f : |
| N [i# Make it as Curent & Fitby a pobnom PSR | R from angle P Make it as Cunent | # Fitty = pokom pinensionof detibulens [z =
—wedge angle calculations Current profile i Wedge angle calculations—— | - Current profile
fram formulae [rrad) ’V ST = from formulae [mrad) ’7 < intemal proflle =
Achromatic [ -0.25 Achromatic I 026 =
M " . - Method to keep the profile—| el] o —_— IT (~Method to keep the profile—| el]
- onochromatic -
onochromatic | -4,29 & Inside LISE++ fie & Inside LISE++ file
lga Load profile: from file: o : y L R ég Load profile from file - 7 X A L e
v = —e— % 2 v o = ~— 2
. Save curent profile feax SVt 3, Save curent profile e TR sdr o ooprance
. Quit .
X it P y——— Beam X  Atached profie file Beam
P Hep = Browse See curent profile ﬁf Comments | £7 Ease curent profile 7 Help = i Ses current profile | gf Comments | &7 Erase cunent profils
Custom Shape degrader in dispersive focal plane - Dlﬂ
Dizpersion Plans r— Polynomial mod
[ R fharzantal] & ¥ [vertical) | |__[2 = F'nlydmm Elock 12_wedge
order
e Dearader Profile Custom shape
 Mode ~ Custom Shape Degrader —— Enefficients —— 1 == _wedge ll
Choose the block: to Chose made: all= el G0 (T =g =5 + I Al Bl X
calculate an angle far the &l = De+0 i i jz;g] I 2702 CSiate e o = Thickness defect [Il] Calculate the Wedge thickness
setting mode after it Current prafile - > Tord 4 295 i 095 exllanfele fesaiims 9 from Previous & Ngxt optical
- a2= o+ (1] 285 < slits [mm] > + I ithis oo & solid & mgfem2 & micion (ol IT blacks far the setting fragment
pé =0 | 50 i -15.25 <-angle [miad] - +15.25
e i " Gas el gfem2 & mm " micion 05 Set the spectrometer after
\;ﬂ:wm ITQ[ " L[ = Far the ceniral hajectory Z Element Mass this black using changss
Sa2,2 EHEfE | A — Palynamial fit of the:
_ 0 500 micron R Tt T PTETTE] 13 [a L[ sz S—
Achramatic g | : — Thickness at 0 dearees — Position - thickness
Monohromeatic g Calodlate | Boundaries for fit {mm) Erergy O A TF |14 Si I 28,086 & IT micran 295 coordinate, mm +295 d/R= 0.063
weleft I 236
Curment profile  -0.2578 {J__{ Pt i IT [Meidu) after the degrader 129,84 14 | s I 28,086 i 135.1 rmglcm2 50413 thickness, micion 495,82 Atomsdcm? = 3.02e+21
h. To plat a dependence: - F R I D=t of dlbifnlis |14 Si I 28086 .
fram angle I; ake it & Current it by a polynom default 32) 32 hd r IT IS_ e — Diegrader profl
—_— I
- — ige profile Angle [mrad] I -0.2578 5 Calculate angle |
—wedge angle calculations —— Current profile Compound dictionary I
from formulae (rrad) = irtemnal profile = o Homogeneous
Achromatic | -0.25 "
R, IW :Melhﬂd to keey le— eu " Curved profile I = internal profile = g Curved profile dialog |
o o ++ file L -
= P | oad profic from i — — - & Custom shape I = internal profile = Custom shape dialog I
=] Xy 4 r L
qaé Save current profile |' -dx sdx acceptance
it
X € atached profile e Beam
? Hep = Erowse See curent profile | ﬁf Comments | 7 Erase curent profile
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Custom ShagpeDegrader : Achromatic mode SRS

Custom Shape Degrader

Block: 12_wedge  Settings: *2S  Energy: 134.88 MeV/u
Degrader: Al (500 micron) Dispersion: -59.12 mm/%
Mode: Achromatic for Block: D4 {Wedge angle (at X=0)=-0.258 mrad )}

2.

[os]

Position @ FP Sigma Degrader thickhess =
24] // \'\ 055
£ o054
_ £
E «
E o 053
QL
& edge % edge edge
® Egt . effect £ 0.52 effect effgct
£ sl 3 achromatic mode =
o — %)
- .
.-E' . R 0.51
: f=2]
o @ | -
141e-16 - - Mean —n a 05 /.,-/—” L-"“-\-\. —
. e \ )
04 J 0.49
mean value is const —
08 0.45
1.2 0.47
-50 40 -30 -20 -10 0 10 20 30 40 R T3] 40 30 -20 10 0 10 20 30
L - Length [mm] L - Length [mm]
= : — — 16— — -
130|Energy @ FP Degrafler angle . Curved profile -
1.2} 141
137 |
£
= 135] __ o}
o = —_— 10
Ta ® E
® E £
] I Py @ sl
% 123 o U4feesses palaiinid =
c Masn 5 =4
1T} R\&‘N = o 5
3 E
131} e 2
5 o 5
) [&] 4f
a
L[ et S et SR P R R e S EEPEEE (EEE e ERTS COTPEPRTCLE [N I Wi SO S0P any
1‘-\“, Angle is constant, 2t
-0.4| :
it means 1st.order
127} Slama 0
=0 A0 30 =0 Ty 5 10 30 30 an -50 -40 -30 -20 -10 0 10 20 30 40 S50 -40 -30-20 -10 0 10 20 30 40
18-01-2010 10:459:48
LISE++ [Ciluserclise_pp_854ilesits lpp] L - Length [mm] L - Length [mm] L - Length [mm]
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