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MICHIGAN STATE

EMMA 'files location @ LISE+ package P
Name | Ext 'Size  [lDate
T <DIR> 1171779015

133.012 11/17/2015| Y EMMA fortheprimary beam A=100,q=20+,E=180Me\
B7s NA772015) v EMMA forthe reactiont32Snemev/uy-CD (0.1 mg/cd) ..

u s » PP .
s DRAGON2000_reaction_2Zbody Ipp 55.413 09/16/2015
e_DRAGON2000_39Ca_beam Ipp 355,049 07/22/2015
e_DRAGON2000_reaction Ipp 357.464 07/22/2015
s_DRAGON2000_reaction Ipp 55.647 07/22/2015

MName |E:|1 |5m |\ Date

; <DiRs"11/17/2015 ) _ _
lcn 112,029 IIII?&I]IEI Y EMMA configuration
len .

len 329,085 07/22/2015

LISE** site / 9_10/ EMMA

- 0%+ _(-_e_?l|i;E.n;c|.m;u.Edu.-'g_ln_-'En-wrv-m.-I

Index of /9 _10/EMMA

Name Last modified ~ Size The next files been used for the analysis presented in this work
a Parent Directory - - . .
3] EMMA bean AA 015.11.17 15.19 129K Y file to define Angular Acceptance
[ EMMA beam MAlp  2015-11-17 1520 129K Y f_ | | Mo[rteruur_nd\ecéptamce\
[P) EMMA beam oisinallpp  2015-11-16 12:02 124K Y wfi it Ihe Afor i-epiuesal 0 quad
[#] EMMA reaction AAlimitlpp 2015-11-17 1646 134K Y t h e EMMAmreactorslppiviths ma |-dcceptaiice
(] EMMA reaction NoGold lpp 2015-11-17 1227 131K Y thes a me EMMA_r@action.lpp without the gold degrader
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MICHIGAN STATE

EMMA optics Settings T

| Given Mame | Statim) | Lengthim) | BOkG)#U | BrTmicor/real | DriftM4ngle | Rapplem)RL.. | Leffm)#Ldipm] | 2 nd order | CaleMatr/Z-0 | AngdcesppsShts | COSYIFit | SE |

tuning 0000 00007 +3.2873  *0.9862 * 400 = 3.0000 =,0000 . =19 Hy - - : 5
d o3| drift Cinift 1 0.o00 0.2470 ztandard - HY - - =
O&|ud: o 0247 0139 +134745  0.3362 QUAD 35000 01338 ves 1R - Hy - : &
d o e drift 312 0,367 00350 standard - Hy - : e
O &lcuad: 02 0422 02988 47698 09962 FUAD 7.5000 0.2988 yes 1R - Hy - : e
d o it drift G12E 0.721 03723 standard - Hy - e
EBM| C|ecDip  ElecDip 1 1.093 17453 cB4E4kv 09962 = 4200 = 5 0000 =1.7453 . 19 R - Hy - E
d o it drift ED 2838 1.2250 standard - HY - &
Tly|-Dincle  Dipales, 4063 03491 98519 09362 = 200 =1.0000 = 1.3491 yes *19 R E
5 I _sits. dip s 4412 00000 5LITS B— &
Tmy|- Dipole  DipoleB 4412 03491 98519 09362 = 200 =1.0000 = 1.3491 yes *19 R E
d o drif diift DE 4,761 1.2225 standard - Hy - &
EBM| £ |ocDip  ElecDip 2 5984 17453 CB4E4kY 09962 = 4200 = 50000 =1,7453 . “19R - Hy - : E
d o3| drift drift EQ3 7729 0.3643 ztandard - HY - - =
O &|couad: 03 8034 02988 57122 09982 QUAD 7.5000 0.2988 ves 1R - Hy - fit- @ &
d o it drift G134 393 0.0300 standard - Hy - : e
O &lcnuad: 04 B423 04008 +6.6739  0.9962 FUAD 10,0000 0.4018 yes 1R - Hy - fit - @ e
d o it dift Q4FF B82S 03076 standard - Hy - : e
5 MMt FPsits 9132 (0,000 5LITS - - H¥ - &

Al | -bléckso
Extended

configuration
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MICHIGAN STATE

EMMA " aperture and Slt'Settings AR

i
- B af
L 1 S Iy

%/ Quads & Dipoles settings apertu res

| FILE: G:EMMAEMMA resction. lpp

1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16 17 18J 19 20 21 22 23
H  Block name Kind of Start Length DriftHMode BO(kG) Br-corrsp Rapp{cm) L eff{m) Znd Calc Anghgc Slits Emin Xmax Ymin Ymaz |Appert Emin Imax Ymin Ymas:
or Block (m) (m) dngle(” )#* Br-dip*® Him)* Leni{m)#* order Mode mode| shape =lit =lit =lit =lit] |shape limit limit limit lima
1 tuning Dipole 0.ooo 0000 +0.0 = +3.287 0.986Z% 3. 00= 0. 00= - HY rectn ellp=

2. Drift 1 Drift 0.000  0.247  standard — rectn rectn -31 431 =31  +31
3.0 Drift 0.247  0.140 multipole +13.47%5 0.9862 3.50 0.14 yes 1 — rectn ellps -31 +31 -31 431
4. drift Q12 Drift 0.387 0.035 standard — rectn rectn —-67 467 —B7 467
o2 Drift 0,422  0.299  nultipole -8.770 09862 7.50 0.30 yes 1 — rectin ellps -68  +68 68 468
6. drift QZE Drift 0,721  0.372 standard - rectn ellps -68 +68 -68  +68
7. Elechip 1 Eleclip 1.093  1.745  +20.0 *  Gdp 4LV 0. 9862% 5 00= 1.75% - — rectin rectn -62  +62 =200 +200
8. drift ED Drift 2.838  1.225  standard — rectin rectn -102 +102 -46  +46
9. Dipoled Dipole 4063  0.349  -20.0 = +9.862 0.9%8p2% 1.00= 0.35= ves - rectn rectn

10. dip =lit=s Drift 4.412 0,000 5SLITS — rectn -200 +200 -50 450 | |rectn

11. DipoleB Dipole 4,412 0.349  -20.0 = +9.862 0.98p2% 1.00% 0.35= ves - rectn rectn
12 drift DE Drift 4. 761 1.222  standard - rectn rectn -102 +102 -48  +46
13, ElecDip 2 Eleclip 5.984 1.745  +20.0 * 54k 4LV 0. 9862% 5 00% 1.75% - -— rectn rectn -h2  +62 =200 +20(
14 drift EQ3 Drift 7.729 0.365  standard - rectn ellps -68 468 -6  +68
15, 03 Drift 8.094 0.299 inultipole -5.712 0.9862 7.50 0.30 yes 1 — rectn ellps -A8 +68 —-68  +R8
16, drift 034 Drift g 393 01.030  standard — rectn ellps -75% 475 7% 476
17. 04 Drift 8.423  0.402 nultipole +6 880 0.9862 10.00 0.40 yes 1 — rectn ellps -92 +92 92 492
18, drift Q4FF Drift 8,825 0.308  standard — rectn ellpe -7% 475 75 +7%
19, FP =lits Drift 9.132 0.000 SLITS — \ rectn -50  +50  -7% +?5/ l{ectn /

N— 4 N

| symbol "#" after walues denotes, that these values belongs to Dipole settings. where column names are found in the second row of titles, and alsgfharked by "#"

| Column 08: "Br-corrsp" - quadrupole(sextupole) field iz =scaled to this Brho-walue: "Br-dip*" - dipole magnetic rigidity [T#*m]

| Column 09: "Rapp{cm)" - radius{half-aperture) of guadrupole({sextupole) in cm: "Rin)-dip*" - dipole raidus [n]

I Columnn 10; "L effim)" - effective length of quadrupole(sextupole) in m. wich is used for Optical matriz calcualtiuons; "Len(m)#*" — dipole lepfth at ther central azis [n]

I Column 12: "Calc mode" - only for quadrupole(seztupole); 0 — no actions; 1 - recalculate automatically B(field), keep matriz;

! 2 - recalculate automatically the natrizx, keep B{field)

I Column 13: "Anghcc node" - "H(V)" : horizontal{vertical)} angular acceptance will be applied for this block

|

Columns 15-18,20-23: slits and aperture{limit) sizes in [mn]. If slit or aperture{limit) does not have action, then its size value is abs

These aperture parameters are used to obtain angular
and momentum acceptances of the separator.

This settings list can be produced inLISE** usi ng menu fAExperi ment al
Settings -> Optics-> Optics settings: View and Printo
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MICHIGAN STATE

Aoriginal’g g

A LISE** does not provide information for mass dispersion
A So, this value can not be used for optimization constraint
A Quad values have been taken from EMMA beam example
A All matrices have been calculated inside LISE**

EMMA_beam__original.lpp Global LISE** matrix with these quad values ~ Note: No Y-focus, large Y/Y value

Elock Given Mame | Start{m Length(m] | BOKG)A~U o
turing DO DO 32207 ~ Glabal matris

dofait Dt o0 D247
O]« o D247 013 | 132014 1% I'-I-EE“M-I I'D-DEE?-I I L I L I L I'D--I?E?EI [rrrn]
% o oawmewemm | o 7 11836 016545 [ 0 | 0 | 0 |058394 Imrad]
LG dift@E 0727 03723 7y I 0 I 0 I 2 0905E I 02765 I 0 I 0 [rir]
[EES|-ciecDip ElecDip1 1093 17453 w502k ' : :
LG dift ED 283 12280 4 P I o I o I'I'I.EEEEEI I 1.47582 I 0 I 0 [rrad]
B |- Dipole  Dipolea 4083 03491 96620
%_smf_ di;slits 4412 0.0000 5L I-D.'IEEE# IE-EEEE'3 I L I L I 1 I 7.90368  [mm]
[Bm%]-vipole  DipoleB 4412 033 96620 2
[a ] Diift DE 4761 12258 D I 0 I 0 I 0 I 0 I 0 I 1 1%l
% bl Ebol  smi 1 A Amm]  Amrad]  Amm]  Amead]  Amm] %]

| drift rift L
O]« 03 B34 02eE | B0 First order matrix elements: R/A
(8 =] it dift 034 8333 00300 100Se (1.8 MeV/u); Settings on 1908e20+..20+- Config: DSSSSSESDSDSESSSSSSMM
%@“ad) o BdEs DA T dp/p=12.75% ; Brho(Tm): 0.9662, 0.9662, 0.9662

Sait  ditos#FP B85 0307 ] : T . : : i T T
B _sis.  FPsits 3132 0.0000 — Y/P giob

12 XIT should be

equal to zero

R/A (mm/mrad)
o
\
\
\
\
\
\
\
\
\
!
\
\
\
\
|
\
\
\
\
\
\
|
\
\

. 0 i 2 3 4 5 6 7 8 a
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MICHIGAN STATE

EMMA optics :modification AR

A LISE** optimization was done to get Y-focus in the middle of M-dipole, X-
& Y- focuses @ the end, R11 & R33 values according to the EMMA paper

EMMA _beam__ original.lpp
Block. [ GivenName [ Stanim) [ Lengthim) [ BOKGMU |
w turing oo noon +32207
[8 o] it Diiit1 0000 02470
[2 0] <ouats o1 0247 01395 | +13.2014
|8 =] i dift 012 0387 00380
[00]<quae> 02 0422 02988 2.8065
(2 =] it dift [2E 0721 03723
[Em|-flecip Elechip1 1093 17453 S0k
[ =] it it ED 283 12250
[BM]-Dipole  Dipoless 4083 oM@ 6620
ﬂ _slits_ dip slits 4412 0.0000
E =Dipole  DipoleB 4412 0.3491 -4.EEZ0
[ ] it Dt DE 4761 12295
EmS|-Eechip Eecopz  Bsse 17453 d4s0Zkv
[ ] i it EQ3 7729 03643 - o
2 ¢|cust> 03 803 0zE | S0 Optics fit
[ =] ai it 034 8393 00300 S A\ < \\\N
2 ¢|custr 04 8423 04018 7754 \\
[Aa]st @0 ess 037 Blocksz with parametels o wary Active Constraint blocks
B It PPl 9132 noom
#01-q Position@007. 02 @ @0z R3d=0  F_Di
#02-q Pozition@3. 03 #02 @023 RIE=0 F_A1
#03-q Position@021: 04 HOZ @025 FR34=0  F_R34
404 @026 R12=0 F_R12
EMMA_beam.lpp #05 @027 R11=-208 F_R11
goe @028 A3IZF=1.32 F_R33
| Given Mame [ Starfm) | Lengthim] | BO(GIAU |
ring DO0 00001 +2.2207
drift Dot 1 0.000 0.2470

<Quad> 01 0.247 01335 +13.2014
dhift drift Q12 0.297 0.0350
<Ouad> 02 0422 0.2588

it dift 328 07l oA — Global matrix

ElecDip ElecDipl 1083 17453 *4502Kv

4t 4MED  2m@ 1220 |-207981 |-0073 | o | 0 | 0O [-0.22594 [mm]
=Dipole  Dipole 4063 03491 25620 I S I R I - I - I - I i (mad]
Fit F_Dipy 4412 000m L 0. L e
it F_Dig 4412 00000 Global LISE**

slits. dipshs 4412 00000 matrix W|th new I 0 I 0 I 135247 |-1.1D3e-3 I 0 I 0 [m]
=Dipole  DipoleB 4412 03491 96620 I i] I i I o 96657 I 07393 I i I i [mrad]

it Dt DE 4761 12095 q uad Val ues

=ElecDip  ElecDip 2 5,984 1.7453 *450.2kY

[-012657 |6385e3 | O | 0 | 1 | 790368 [mm]
it orift EQ3 7729 0.3643 o
<Quads 03 g3 023 | 5Eem I 0 I 0 I o I o I 0 I 1 (%]

dit drift @34 8393 00000 @
Quad> 04 8423 04018 +6 7405 /Imm] /Imrad] /lmem] Almrad] Amm] %]

SO 7
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MICHIGAN STATE
UNIVERSITY

EMMA 1 tordermatrix€elements F

—a
 J
—r —r

Will be zoomed on the next page

First order matrix elements
100Se (1.8 MeV/u); Settings on 100520+ 20+: Config: DSSSSSESDFFSDSESSSSSFFFFFR,..
dp/p=12.75% ; Brho(Tm): 0.9662, 0.9662, 0.9662

al charge states separ.
sum of reach:ns

& E
[ E E 12|
< 2
8 .
[
4 .
0
0 1 2 3 4 5 6 7T 8 9
Length [m]
AID
8 s
5 s
--5 = 21
g g
£ E 0 i=
& =) 5l
b <
_4 s
5|
_3 .
.Length [m] Length [m] Length [m] /
Zero angular dIS ersion
9 P Almost zero

angular dispersion
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H O
R b

EMMA " 15t ordermatrix‘elementst (zoom) -

sum of reactions

- - - - - - - YT gob - - - - - - - XID glob
RIA — —Y/P glob R/D — —Y/D glob

—

M
[~
o

o
o

—i
(82}

o
~

R/D (mm/%)
o o

R/A (mm/mrad)
o

3 4 5

Length [m]

vertical focus

FP 1 double focus, double achromatic
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Angular/Acceptance

MICHIGAN STATE

UNIYERSITY

See details for anqular acceptance with the next link http:/lise.nscl.msu.edu/9 8/SE blocks.pdf#page=5

EMMA_beam_AA.Ipp

Beam dialog

Monte Carlo
options

Settings

Angular Acceptance & Bounds

™ Use fived angular acceptances

|Jze phyzical limits [aperture) inside blocks
v e
to calculate fragment transmission

Far black apertures LISE ++ uzes the slit limits
accessible from the Elock Cut & Acceptance
dialog. [Pay attention there for the checkbox

Monte Carlo Transmission settings

OT, 11/18/15, East Lansing

i What isotope transmission to calculate? =1 —ecood
P h After BLOCK. After BLOCK e ————————
*+ One fragment of interest. Chose manually here = |
Stripper j :/S ISmpper j ?(S 4 {a} Setlings
Group of Isotopes already calculated m T
. by the: Distribution method [Mealc = 0] 1w mri | A T il
TR —— L o (M) mrad RN miad <= [mm] > after CHARGE slits
8 no file o~
to produce inside target =
Inguticns ays fom s . TR :nrad P mrad
emitted from target = SoUins=  dPiP % Gate 2 |
7 Padial TS mm 7 Radial T mm |

Coming to the FP

Initial emittance gated on the
final focal plane

Angular acceptance is equal to
190 x 60 mrad, that
corresponds to 17 msr (ellipse)
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