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Overview:
From GICOSY to MOTER
Dipoles and Fringe Fields
The A1900, as calculated
— l.e. optics prior to 2007 vault reconfiguration
— Ray tracing a few selected particles
— Observations
— A look at optical properties
— Tracing more (random) particles
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MICHIGAN STATE

GICOSY, to MIOTER

MOTER is different from transfer map based optics codes
— Magnetic elements include drifts up- and downstream
— Fringe fields are NOT squeezed into zero-length effective descriptions

Quadrupole x|
Line Variables \Value Comments Line Variables WValue Comments
1 LF1 0.5 ateplnFringe 6 vMa IIIZI.IZIIZII 112 aper in ¥
Lz 0-5 | steptiniform xax  [i0001 12 eperink
LFz 0.5 steputFrings
Mg ||:|
2 A 39,715 Distance from the input coordinate system & . RQMAK 10.001 162 aper in % for elip aper
3.572 Distance from the coordinate system C . WMAR 10,001 112 aper in v far elip aper
L 74,566 Length
7 m IU =10 TERM (ie B**h-1 depenct.)
RAD 13.3 radius in cm M2 IZI— Sexdunole (=GRAD?
EF 10681 Maminal walue of the magnetic field along the —— =tupole (= )
' central radius R (Webersim2). M3 ] M=14 term
— M=15 t
3 711 2z Start of the entrance fringing fisld . I 0 =
— M=221
Zlz2 -20 Termination of the entrance fringing field region .. i v =
21 -20 Start of the ext fringing field region as... [ Sextupale (NB=+ve X,
737 22— Mote: 11 and 222 are normally positive; ERDE 0 im2=-ve ¥ =0 grad2=im2
and Z1 and 21, normally negative. GRADS 0 Octupole
4 o |0.0651 2 |-1.23421 C4 |0,35609 GRADY I Decapole
Cl [6.24366  C3 [2.20866 C5 |0 GRADS 0 Dodecapole
5 C6 006713 a3 |-1.3134 10 |0.36125
C7  |6.24965 9 |2,24135 C11 |0
K | Help | {&‘a Mumber of variable parameteres =0
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CHIGAN STATE

GICOSY, to MIOTER

B ricromadt Frorel = GICOSY _o_MOTER_Eranslation D ablesds =10 =]
e Dl wew dnowt Fomat Took Data Window L Addbs PP =&l =]
]D@ﬂd|ﬁﬂ?|ihﬁ¢|ﬂ'“~|izﬁﬂi”llﬂ‘m'U':'v_l*'*“' Hjio 8 1'!Inlﬁilﬁls‘x:Toi-".ﬂilﬂl_-&-g-g_]
|
[ x| = =IF[AMDOL A= KRa=h “ND CVERLAP® "OVERLAPT)
A B [ ¢ | & | E | F ' & [ H [0 [y |k [ £ [ M N o |5
1
2
s GICOSY MOTER
[ 4 |
[ 5 | GICOSY MOTER
6 |Elemant length dhipiods quadrupots setupala achupola hall apariure & Iype A B 1 A_min B_min
| T |Drift 02871452685
y 1 068144340 0133 Louad J.ﬂ_;va 8872307 T4 56615 el 22
& [onin 01774470384 ————
-1 000862430 i — % 8872397 8581157 T4 6EI2T X2 22 OVERLAF
| 11 |Dnift DTIG231304
12 | Quad3 04323510789 0 723519930 015 3 Quad 8531157 2623472 43 23511 12 23 OVERLAF
| 13 [Dritt 05246944605
14 | Dipole 1. 2154507820 0 SEIFETT49 0 045 4 Dipolé 26 23472 3316365 243 0902 mn 200 MO OVERLAF
| 15 | Dipoli 1.27154507820  D.9G9267T 149 0045
16 |Drift 0 SE32TFATA3
| 17 | Cuadd 04308580413 QBE2EZ21290| 0120000000 0.15 5 Quad 28 1.1J5.Kj-4 HL.-"-P
18 Drift 0 1364875284
| 18| Quads 0. B05F308018 =1.088530020  -0.087200000 =0 035000000 0,15 G Quad GR24ETE BE45222 BO.S7I08 2 24 OVERLAF
20| Dirift 0 1360044373
ﬂﬂu‘ddﬁ 04501002236 QAG183E70 0,13 7 Quad BE45222 38623098 4307002 22 22 OVERLAF
22 |Drift 0 58623380882
| 23 | Image 8
24 (Drift 0 5863628852
| 25 | Quad? 04301002236 0861838750 0,15 8 Quad SR BIGEE B EISEE 4301002 2 22 OVERLAF
26 |Drift 0 136TTE6893
| 27 | Quads 0 B0SEE2387 7 =1.073885740 -0.087200000 =0 035000000 0,15 10 Quad 5. R35934 BEITS 8058824 et} 24 OVERLAF
| 28 | Drift 01363570098
| 29 |Cuadd 0430418027 QRE2051640| 0 120000000 0,15 11 Quad BETIE 2516445 4308418 2 22 OVERLAF
| 30| Drift 05632891087
| 31 |Dipole2 121534507820 0965267749 0045 13 Dipale 216446 2T SB35 243 0802 0 200 MO OVERLAF
| 32 | Dipoled 1.2154507820 0.960267749 0.045
| 33 | Drift 0 S51T0203512
| 34 |Quadi0 04313419376 0840602820 0.003840000 015 1% Quad 2T 58545 3.500468 4313419 22 22 OVERLAF
38 |Drift 0, 1T000EED
| 36 | Quadil 0. 7285793417 1108311720 015 16 Quad 2500468 3850006 T2.05793 25 25 OVERLAF
37 |Dnft O ATT1E01208
iﬂuad‘lz 02250204166 100 TGEE000 021 17 Quad 2800005 §o. 78308 02.50d04 30 30 OVERLAF
39 | Drift 0 BSTEITIT
| 40 | Imags 18
41 | Drift 0 ESTEIATINT
| 42 |Guadi3 052509204166 1.007GEE000 0.21 19 Quad G5 THISE 8858006 5250204 30 30 OVERLAF
FEu El.u{[ I:J
W4 W mumf{'m? £l [t * |
Fiaady | | | e
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MICHIGAN STATE

Selectedl particles

B Selected particles:

- 5 aRi wsnzis |5 * + 10 and 20 mrad horiz.

e | Optimazation | Demand | Magneti  M830ee | Elments | Filelogs | Resuts |

,@‘:mﬁ‘?‘“mmﬂm  + 10 and 20 mrad vert.

1
TR L] {l RRE e T g ]
.:; 1-:. : 12 EMTYFE l: 1 1 Py 1< kor Age i plsc (2t BT ppe)
NEGMs 5 1 1 Mty o phats tpace vrmes .
o L N et +1 and 2 % in momentum
3 r p— : B [Hatan o0 RoOMAl  [REGMAZ  |REOMAT  |Roouad  [REGMAS  |RE0MAS

L}
L}
1
L}

» plus on-axis beam

e e =
&6 8 =85 5

Habe £ P e =
@ Fized Races x|
EFIT:
¥ DELTARY a0
L=t mammoienn i -
o B OFRAC - [ M | param b Theta I‘r’ |F‘h| |Length |unused IDeIta IRmass |
ALY "‘i — z i 10 ] ] ] i 0 1
0 i r—
whons ) |- 3 a 20 a a a a 0 1
ThetaCefinl |0 L}
Yol i ] 4 0 10 o o o u] u] 1
st g 5 0 -20 ] ] ] i 0 1
W ! e e 0 0 0 0 0 0 1 1
7 0 0 ] ] ] u] z 1
g u] u] ul ul ul u} -1 1
9 0 0 0] 0] 0] u] -2 1
10 0 0 0] 10 0] u] u] 1
11 0 0 ] 20 ] u] u] 1
12 0 0 ] -10 ] u] u] 1
13 u] u] ul =20 ul u} 1} 1
e — s
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MICHIGAN STATE

Trajectories of Selected particlessus: ... &

|5 MOTER TRAJECTORY plot: X 1ol x|
MOTER TRAJECTORY plot: X
MOTER trace file: "A1900_06_negativeXCR_v2.motrace”
10
6l
5
2 .
= 11
g 5
'z.l
21|
-6 |
-10}-
0 400 300 1200 1600 2000 2400 2800 3200
29-07-2008 12:03:24 535e+2
LISE++ [Moname] 951e+0
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MICHIGAN STATE

Overlapping| fringe fielas: traleClomess =L e

|5 MOTER TRAJECTORY plot: X - Ol x|

MOTER TRAJECTORY plot: X

MOTER trace file: "A1900_06_negativeXCR_v2.motrace”

3.6

Multiple passes

N

3.2

2.8

24|

16f

0.8[

13

04/

0 ———
580 620 660 700 740 780

20-07-2008 13:12:54 G77e+2
LISE++ [Moname] 3.12e+0
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MICHIGAN STATE

UNIYERSITY

= MOTER (=

Particle going through 1st fringe field, then back through a drift, and
then forward through 2" fringe field: certainly unrealistic

[ MOTER FIELD TRACE plot: BY

-lojx|

MOTER FIELD TRACE plot: BY

MOTER trace file: "A1900_06_negativeXCR_v2.motrace”
Bi distribution modification : NO

g
X
g :
4
= 0.03 }
X
o
Pl
7
0.02|
0.01|
>
@ \
34718 Sy
-0.01}
-0.02}
-0.03}

600 620
28-07-2008 13:18:33
LISE++ [Moname ]

640 660 680 700 720 740 760 780
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AVeraging 7222

MOTER FIELD TRACE plot: BY

MOTER trace file: "A1900_06_negativeXCR_vZ.motrace”
B distribution modification : YES Smoothing coefficient : 0,100




MICHIGAN STATE

AVeraging| 722

=T |

D FROTER FIELD TRACE plot: BY

MOTER FIELD TRACE plot: BY

MOTER trace file: "A1900_06_negativeXCR_vZ.motrace”
B distribution modification : YES Smoothing coefficient : 0.300

018 |

0.14 | :

R

01y

BY
[
=
=
P

0.14|
-0.18 |

022k ""'-\_\_J y

=026k E
G600 620 &40 BED BED T00 720 740 760
B53ae2

£ 083
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MICHIGAN STATE

AVeraging 777

D FROTER FIELD TRACE plot: BY

=T |

MOTER FIELD TRACE plot: BY

MOTER trace file: "A1900_06_negativeXCR_vZ.motrace”
B distribution modification : YES Smoothing coefficient : 1.000

0.6 |

LN Y

0.08 |

0.04
=
o

1.39e-17

012

560 800
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MICHIGAN STATE

Trajectories fior langerangies s

=T |

il FOTER TRAMCTORY plot: ¥
= MOTER TRAJECTORY plot: Y
MOTER trace file: "A1900_06_negativeXCR_vZ_largeAngles. motrace”
11
EZ 12
8 .
12
4
> . -
1] )
-
=12} | |
_____ ﬂ 400 200 1200 1600 2000 2400 2800 3200
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MICHIGAN STATE
UNIVERSITY

S morer B

MOTER FIELD TRACE plot: BY
MOTER trace file: "A1900_06_negativeXCR_vZ_largeAngles. motrace”
B distribution modfication : NG
1.06 | /\
1.02 |
} u.gs . } = I‘! l
m
0.94
0.9 I
[
0.86 |
260 300 40 380 420 460 500 540 580 620
312842
1050
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MICHIGAN STATE

Final Focus In X

For the ‘original’ A1900 optics (prior to vault reconfiguration)

qw:nle TRAMCTORY plot: ¥ _dgjﬂl
= MOTER TRAJECTORY plot: X
MOTER trace file: "A1900_06_negativeXCR_vZ.motrace”
16}
13
1.2}
\ Focus at about
08y
. z = 3548 cm
04 -
.1 11e-16 = __
04|
0.8}
=1.2k
_l_s B
_Etl[]ﬂ' 3420 2440 460 3480 3500 3520 3540 3560 3580
e
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MICHIGAN STATE

Einall EoCUS kY

FAOTER TRAMCTORY plot: ¥ _dgjﬂl

= MOTER TRAJECTORY plot: Y

MOTER trace file: "A1900_06_negativeXCR_vZ. motrace"

1.6}

Focus at about
z = 3548 cm

08}

04

=111e-18

04|

=08 |

-1.6F

___E_tl_ﬂﬂ' 3420 3440 a0 3480 3500 3520 3540 3560 3580
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CHIGAN STATE

Results i focal planes L

MOTERT - 41900_06_negativeXCR_v2 o ] [
Project  Help

Version 2.1.8 #

F'referencesl Optimization' Demand Magnetl |Magnet2| EIements' FiIeLogs' Resultsl

Maghet bzl (file MAG) — this fite defines the magnetic sistem and the phase space o He simuiaten

Line Variables Value
1 MNTITLE |A1 H900_08 G19v4aME at 3 Tm GICOSY Enge from DB ASE0 Title
Type Default Comments

2 [l 13 | 100 tumber of rays; 400 MAXIMUM
P 1 | 1 Print option as in RAYTRACE
MNEKIP 1 | 1] ?
JRAMD I} | 1 doRandom
[Lodl 1 | 1] 001 Demand coefficients calculated after each pass
MRAMND I} | 1 Mumber or normally distributed random errors for esch ray
ITUME I} | 0 Mot used, should be 0

3 QFTI ISNG  -> zingle pass calc w/error fuctions j Method (I0PT)

5 IRARDILIM ] | 1] Marmally=0 (=1 use rand zeed)
IRAMSTA 1] | =0 unlezs IRAMDUM=1 then this iz seed

6 EMERGY B99.3748 R Particle Momentum (Mebic)
R 1 R 1 Mass in ame
CHARGE 1 R 1 Charge

g I DERMA 1 | 0 Mumber of independent variakles
ISET 1 | 1 muzt ke 1

9 DELTAL) Uncert ity in inde;rel%ent va% L. N@@Jthese vatiables to 0.01
3 r

=1, max(MINDEFRKT, 100 e’e' If v gt "OPT E ALY trNncreasing ta 0.03, ar higher .
001 \Q (b’q ’O'Q’ (:b'
10 LPRIMPL) «@' | Posﬂin\@m r\@. Us%@signal no more positions wanted, but all 10 spaces must have

=110 walues: ey, 0,5,10,-1,0,0,0,00 Pwould be used to zee the ray data st locations 0,5 and 10,

CFDOF Qe CFQOF OF b b F b

MH. 08/01/08, East Lansing, Ml 17



Image: L Vs tanget

MICHIGAN STATE

UNIYERSITY

WOTER

u‘-'dZHI:'-' PHASE SPACE plot

S - 2w dPP W ove Y
Gl 16 16 . a
; X-f D
- ocus ? .| Dispersion ? | w s
= c § - Irrl g
'E v a o o a e H
o o - e
s, B o 'E s
[ s o
o i
E- 1] L] " m| T - = - =
E by —
i E,' 4 E E ooz
2% a -
= -
E < o o
2= . “
* gz 1.2 R
16 16
1] [ '] -2‘!
] A F] [ F] [ [] 4 F] [ ] [ s 4 ] [ F]
X [em] : bacation & X [em]: lecation 8 X Jemi] @ bocation 8
A LI H PR v ¥ we L X
“ Y-focus ? “l " Anale disp.?
) . Angle disp.? | .
E W ' o (i1} " E
k- B 2
o L] "
o I E nd E o
L1 ]
E‘ o e m ] [ ] .E. = - =
E . [ b1 = 0
1 . -
& ] o 08 5
- ] - -
a2 ] 00
16 16
0 1 -2 L oo
0oEs nd 000d 0008 OME  oOs  ouss 8 7 4 o 1 308 7 [ [ 4 ] [ F]

eIy

W [em] @ lecation 8

MOTER PHASE SPACE plot

MOTER intersection file: "A1200_06_negativexXCR_vZ motsec”

=T |

X {Theta) [miad)] : location 8

X Jemi] @ bocation 8
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MICHIGAN STATE
UNIVERSITY

Image: 1 dispersion

[l FIOTER PUHASE SPACE plot: X ws dF/P _.]_n]ﬂl
MOTER PHASE SPACE plot: X vs dP/P
MOTER intersection file: "A1900_06_negativeXCR_vZ maotsec”
2 |
1.6 Confour
um 13
Iax o
12 M= 00709
<Y 000615
dx, 257
- dy 0ETT
= 0.8 <Xy 2.2%a+00
=
2
g 04
=
g Ae-16
s
% -04
-0.8
|
-1.2
-1.6
2tm
-B -4 -2 0 2 4
X [cm] : location 8

Dispersion v/
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MICHIGAN STATE

Image; 1: X=feCUS

(Bl MOTER PHASE SPACE plot =l x|
MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
X [em] : location 8
K (Theta) [mrad] - location 0
20 ]
16 Contour
um13
Max 5
13 <X 00708
- <=0
- dx. 257
2 - dy 87
3 ° <XY» -3 58e- 1
o
s
%. 4
8
E
= Drm . | |
B
-]
£
= -4
=
-8
|
=12
=16
=20 u
6 -4 -2 ] 2 4
X [cm] : location 8

X-focus v
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MICHIGAN STATE

Image L Y=Ieeus

[l MOTIR PIHASE SPACE plot _dgjﬂl
= MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
Yo[em] : lecation 8
Y (Phi) [rrad] : lecation O
o 20 [ ] ¥ =0
ta =59
o
e 16 Confour
= Sum13
Max 3
12 a¥> 1 Ge. 18
al <¥» 137815
il e - dx 00102
| = 87
.% B <= §.436-04
o
=}
: 4
= i
id | 170 |
E 0 | 160 |
z EE
o [ 140 |
S
- [ X
8
u
.12 | 7.000 |
[ 5.000 |
-16
-20 = E
-0.035 -0.025 -0.015 -0.005 0.005 0.015 0.025 0.035 "U'
o Y [cm] : location 8

Y-focus: Small (y,bbb)?
GICOSY: 20 mrad — 0.3 mm v
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MICHIGAN STATE

Image 1 angulardispersion e b

[l MOTIR PIHASE SPACE plot _dgjﬂl
= MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
A (Theta) [mrad] : location 8
dPIP [%%] : location O
2 ]
1.6 Confour
um13
Max 3
1 a)» 00226
<= 000615
ax a9
- " 0877
o 08 <HY= -1 Me-0f
c
2
8 04
8 ir
E.lla—lﬁ | . | | | %
o [ 150 |
a | 140 |
T 04
| 120 |
-0.8
| _. =
1.2 | 7.000 |
5000
16
2 - i
-9 -7 -5 -3 -1 1 3 5 7 ] "!:!'
L X' {Theta) [mrad] : location 8

Angular dispersion: Some (a,dd)?
GICOSY: 2% — 0.8 mrad v
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MICHIGAN STATE

UNIYERSITY

Image 2: dispersion

[l MOTIR PIHASE SPACE plot _.]_n]ﬂl
MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
& [em] @ location 18
dP/P [%] : location O
2 'i X =44
dri=1 6
1.6 Contour
um 13
Max 4
1.2 <¥= 0 06T
<Y 000615
dax 514
- dy 0ETT
= 0.8 =HYx  Sle+(]
c
2
g 04
=
E Ae-16
L
% -04
-0.8
|
-1.2
-1.6
=2
-12 -8 -4 0 4 8 12
X [cm]: location 18

Dispersion v/
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MICHIGAN STATE

lmage 2: Y=1oeUs

[l MOTIR PIHASE SPACE plot _dgjﬂl
= MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
Yo [em] @ location 18
Y (Phi) [rrad] : lecation O
20t ] ¥ =0
Bag =161
o
e 16 Confour
= Sum13
Max 3
12 a¥> e 19
al <¥» 123815
il e 1 dx 000275
| = 87
% 8 =3y <5 9208
o
=]
: 4
= i
3 170 |
E of | 160 |
= | 150 |
T
] |
- [ X
B}
] | 9000 |
| 8000 |
-2t | 7.000 |
[ 5.000 |
16|
20} [ E
-0.016 -0.012 -0.008 -0.004 V] 0.004 0.008 0.012 0.016 "U'
¥ [cm]: location 18

Y-focus: at least two terms, but small
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MICHIGAN STATE

Image 2: Y-focusi(large angles)s = .. &

FROTER PHASE SPACE plot

= MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negative XCR_v2_largedngles motsec”
b Y [em]: location 18
’ Y (Phi) [mrad] : location 0
40 j (] ¥ =0
Bag =34
b
e Conlour
= 0 Sum13
Max 9
> x> 5 34819
<)
e 20 s d® 000571
@l dy 174
8 <> 9. 408-03
"
- 10
= ir
= [ 170 |
= 0 ¢ >
= mm
T ~ 3
= 0 mm
- L 120
20 . 9,000 |
| 8000 |
| 7.000 ]
-30 [ 5.000 |
-40 . i
-0.024 -002  -0.016  -0.012  -0.008 -0.004 o 0.004 0.008 0.012 0.018 0.02 0.024 "U'
P ¥ [cm]: location 18

Y-focus: aberrations small also for larger angles

GICOSY, (y,bbb) only expects about twice this aberration
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MICHIGAN STATE

|mage st X=TecUSs

x|

o

u‘-'dZHI:'-' PHASE SPACE plot

- MOTER PHASE SPACE plot

MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”

em) @ location 28
m [mirad] : location O

o 20 L] X =21
Bag X =182
ad
e 16 Coantour
5 Sum 13
Max 3
12 Xm0 0758
Al . <> 129815
il - - dx 257
o © dy &7
= 8 <3y -5 33800
i
2
%‘ 4
: 1t
£ [ 170 |
— DFr ] ] | ] m
) R
4] =
£
£
= 2o
8
m 2000 |
| 8000 |
-12 | 7.000 |
[ 6000
(5000 |
-16
-20 L. E
-6 -4 -2 ] 2 4 ] "U'

X [em] : location 28

X-focus: small aberrations visible
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MICHIGAN STATE

Image: &: angulardispersion e b

[l MOTIR PIHASE SPACE plot _dgjﬂl
= MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
X (Theta) [mrad] : location 28
dP/P [%] : location O
2 i X =37
dri=1 6
1.6 Contour
um 13
Wax 2
1.2 <X=0172
<Y 000615
dx 447
u - Y 0877
= 0.8 =3 < G700
c
2
T 04
8 ir
E.lla—lﬁ | = | I . || | %
o | 150 ]
o [ 140 |
T 04
| 120 |
-0.8
| :l —
1.2 [7.000 |
| 5.000 |
16
2 ] i
-9 -7 -5 -3 -1 1 2 5 7 "!:!'
: X' (Theta) [mrad] : location 28

Angular dispersion: visible aberrations
GICOSY (£x2%) : (a,dd) — +4.5 mrad, (a,ddd) — ¥0.25 mrad
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Focal Plane

CHIGAN STATE

UNIYERSITY

WOTER

legation 0

X (Theta) [mrad] :

legation 0

¥ [Phi) [mrad] :

u‘-'dZHI:'-' PHASE SPACE plot

MOTER PHASE SPACE plot

MOTER intersection file: "A1200_06_negativexXCR_vZ motsec”

=T |

D vy X0 21w NPP W ove
16 16
F 12 e
L] L]
1] a o
G E
= =
1 T g oo
- w
] ] L | ne T atei ] BoomEEDE = - - == = -
z —
- o E ooz
E —_
0 5 o -
. L]
A2 1.2 ]
16 16
0 1 -2 2 o
0045 008 O0E OmES 008 00S 0ns 00 O04S 0038 00E 0o 0008 00 0 0.0 0045 008 008 DS 0006 006 0MS 00E
X femi] : location 36 X Jem] @ locamion 36 X [om]: location 36
Wh A Y I v PP W - Howe L [
106 156
12 1.2 (i
] L] =
1] a o c
= &
] &
1 T o Uz
o =
= o
o EEICE L] (N ] (3] | — - - CEN] -
—_ E
& —
-4 i iz
e £
] o 08 5
[ ] - -
a2 12 DS
16 16
] n 2. o
0105 o am [T 0.0 T] [] 2 2 [] L] 0045 008 008 DS 0006 006 0MS 00E

s

W [em] @ lacation 36

X {Thetap fmrad] = location 36

X [om]: location 36

MH. 08/01/08, East Lansing, Ml

28



MICHIGAN STATE

Focal Plane: X-focus 5 o B

7l MIOTER FIHASE SPACE plot L
MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
A [em] @ location 36
K (Theta) [mrad] - location 0
20 | X =0
X =161
16 Confour
Sum 13
Max 3
12 X= . 00027
- <Y» 1 06¢-15
c dx 00173
i) - dy 87
= 8 <Xy= 6. 1500
o
L
. 4
g i
£ | 170 |
— ] [ | | | | | B | m
) E
4]
£ [ 140 |
-
x | 120 |
-8
o | 9000 |
T 8000
-12 [ 7.000 |
[ 5.000 |
-16
-20 = i
-0.045 -0.035 -0.025 -0.015 -0.005 0.005 0.015 0.025 u
B X [cm] : location 36

X-focus: aberrations, but small

GICOSY (220 mrad) : (x,aa) — -0.2 mm, (x,aaa) — £0.06 mm
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MICHIGAN STATE

Eocal Plane: aiSpersion Y e I

[l MOTIR PIHASE SPACE plot _dgjﬂl
= MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
A [em] @ location 36
dP/P [%] : location O
2 [ X =0
dri=16
1.6 Confour
um13
Wax 2
1.2 X= . 00027
<= 000615
dx 00173
- " 0877
o 08 <= 1. 16e-0
c
2
8 04
8 ir
- | 170 |
E.lla—lﬁ | | ] EEEER B 60 |
o | 150 ]
a | 140 |
T 04
| 120 |
-0.8
- [ 9000 |
18000
1.2 [ 7.000 |
AT
5000
16
-2 | i
-0.045 -0.035 -0.025 -0.015 -0.008 0.005 0.015 0.025 "!:!'
T X [cm] : location 36

Essentially dispersion-free
GICOSY: all (x,p") yield < 0.5 mm
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MICHIGAN STATE

Eocal Plane: anguiaidiSpErsion e b

[l MOTIR PIHASE SPACE plot _dgjﬂl
= MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
X (Theta) [mrad] : location 26
dP/P [%] : location O
2 [ ] X=34
dri=1 6
1.6 Contour
um 13
Wax 2
12 <X=.0187
<Y 000615
dx 623
- dy 0ETT
= 0.8 <> 792-0
c
2
T 04
8 ir
E.lla—lﬁ | || | | o . | %
o | 150 ]
o [ 140 |
T 04
| 120 |
-0.8
- [ 9.000 |
| 8000 |
1.2 | 7.000 |
| 5.000 |
16
2 - i
-10 -& -2 2 & 10 "!:!'
' X' {Theta) [mrad] : location 36

But not fully achromatic

GICOSY (x2%) : (a,dd) — -7 mrad, (a,ddd) — £2.6 mrad
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MICHIGAN STATE

Eocal Plane: Y=1ocus

[l MOTIR PIHASE SPACE plot _dgjﬂl
= MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ. motsec”
Yo[em]: location 36
Y (Phi) [rrad] : lecation O
20 [ ] Y =0
Bag =158
o
e 16 Confour
= Sum13
Max 3
12 L -
al <¥» 109815
e - i 0.0204
| = 87
.% B <30 1. 770l
o
=]
: 4
= i
id | 170 |
E 0 | 160 |
5 > > [ 150
o 1 [ 140 |
= mm
- [ X
8
m | 9000 |
| 8000 |
-12 | 7.000 |
[ 5.000 |
-16
-20 m E
-0.05 -0.03 -0.01 0.01 0.03 0.05 "U'
¥ [cm] : location 36

Y-focus: very slightly underfocused
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MICHIGAN STATE

Focal Plane: Y-focus 5 o B2

F MO TER PHASE SPACT plok
= MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negative XCR_v2_largedngles motsec”
Yo[em]: location 36
Y (Phi) [rrad] : lecation O
400 Y =02
Bag T =328
o
ui Conlour
= 0 Sum13
Max 4
a¥x.1718.17
al <> ()
ile 20 dx 0,165
gl £ - d 174
=] <= 272641
-
- 10
= i
3 170 |
E 0 | 160 |
z EE
o | 140 |
=
- [ X
20 m
| 7.000 |
-30 [ 5.000 |
-40 - E
-04 -0.2 -0.2 =01 V] 0.1 0.2 0.3 04 "U'
o Y [cm]: location 36

Y-focus: for larger angles also aberrations
GICOSY (240 mrad) : (y,b) - ¥6 mm, (y,bbb) — 7.5 mm
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MICHIGAN STATE

Single Particles

So far only one non-zero coordinate per particle, now multiple:

=lof=|
MOTER TRAJECTORY plot: X
MOTER trace fle: "A1900_06_negative XCR_v2_higherCOrder. motrace”
34
5 "
3 N
1
!
>
-1} 4
_3 .
-5l
=T
] 400 800 1200 1600 2000 2400 2800 200
. 1730+3
SB1e=0

Initial: + 20 mrad (x), + 20 mrad (y), + 1 % (dp/p)
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MICHIGAN STATE

Single Particles

=T |

[l MOTER TRAMCTORY plot: ¥

MOTER TRAJECTORY plot: Y

MOTER trace fle: "A1900_06_negative XCR_v2_higherCOrder. motrace”

1w0F - - T T — -
ag

=10

o 400 ann 1200 1600 2000 2400 2800 220

Initial: + 20 mrad (x), + 20 mrad (y), + 1 % (dp/p)
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MICHIGAN STATE

Single Particles

=T |

[l MOTER TRAMCTORY plot: X

= MOTER TRAJECTORY plot: X
MOTER trace fle: "A1900_06_negative XCR_v2_higherCOrder. motrace”

10

s .

>
2t 4
/. >

" E

_s -
_ ﬂ 400 200 1200 1600 2000 2400 2800 3200

Initial: + 40 mrad (x), £ 0 mrad (y), - 2 % (dp/p)
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MICHIGAN STATE

Extrieme Particles plenty/ abe@aiionss. ... .

=T |

D‘-‘ZHIE TRAMCTORY plot: X

MOTER TRAJECTORY plot: X

MOTER trace fle: "A1900_06_negative XCR_v2_higherCOrder. motrace”

43

/C

0 400 /00 1200 1600 2000 2400 2800 3200 360

| ..Initial: + 40 mrad (x), + 40 mrad (y), - 2 % (dp/p)
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MICHIGAN STATE

Extreme particle: deesntt maket!is .. =

=T |

[l MOTER TRAMCTORY plot: ¥

MOTER TRAJECTORY plot: Y

MOTER trace fle: "A1900_06_negative XCR_v2_higherCOrder. motrace”

g ST

0 400 /00 1200 1600 2000 2400 2800 3200 360

Initial: + 40 mrad (x), + 40 mrad (y), - 2 % (dp/p)
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MICHIGAN STATE

A1900 vertical angle aceeptanCes i .. &

=T |

il FOTER TRAMCTORY plot: ¥
= MOTER TRAJECTORY plot: Y
MOTER trace fle: "A1900_06_negative XCR_v2_higherCOrder. motrace”
EZ 12}
E.‘
l
=
2 8|
4l
e
1]
-
=12} | |
B _ﬂ 400 200 1200 1600 2000 2400 2800 3200

Initial: 0 mrad (x), - 40 mrad (y), 0 % (dp/p)

casting some doubt about £ 40 mrad vertical angle acceptance
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MICHIGAN STATE

UNIYERSITY

—+ | WOTER —

=T |

MOTER TRAJECTORY plot: X

MOTER trace file: "A1900_06_negativeXCR_vZ_40random_NOOPTI_60x40.motrace”

o 400

ann 1200 1600 2000 2400 2800 3200

Initial Phase space: £ 60 mrad (x), £ 40 mrad (y), £ 2.5 % (dp/p)

MH. 08/01/08, East Lansing, Ml
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MICHIGAN STATE

UNIYERSITY

WOTER
FIOTER TRAMCTORY plot: ¥ L
MOTER TRAJECTORY plot: X
MOTER trace file: "A1900_06_negativeXCR_vZ_40random_NOOPTI_60x40.motrace”
>
_2&00 2[] ] 2440 460 3480 3500 3520 3540 3560 3580
RITEEE Bﬂ-;aig
14 Feae

Initial Phase space: £ 60 mrad (x), £ 40 mrad (y), £ 2.5 % (dp/p)
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MICHIGAN STATE

UNIYERSITY

| MOTER (=

=T |

MOTER TRAJECTORY plot: Y

MOTER trace file: "A1900_06_negativeXCR_vZ_40random_NOOPTI_60x40.motrace”

353
A0 £

W
] ! -III II ;/ I:
' o L 'y
|' \
o= g
o .f 1 R
I L A
1 I
i !
|
v

¥
Wl \ E .‘r
¥

v

o 400 ann 1200 1600 2000 2400 2800 3200

Initial Phase space: £ 60 mrad (x), £ 40 mrad (y), £ 2.5 % (dp/p)
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MICHIGAN STATE

UNIYERSITY

MOTER [

=T |

FOTER TRAMCTORY plot: ¥

= MOTER TRAJECTORY plot: Y

MOTER trace file: "A1900_06_negativeXCR_vZ_40random_NOOPTI_60x40.motrace”

05}

-0.2

R ——

a0 3480 3500 3520 3540 3560 3580

3de+3
135e+0

I

Initial Phase space: £ 60 mrad (x), £ 40 mrad (y), £ 2.5 % (dp/p)
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MICHIGAN STATE

UNIYERSITY

=T |

FROTER PHASE SPACE plot

MOTER PHASE SPACE plot
MOTER intersection file: "A1900_06_negativeXCR_vZ_400random_ISNG_G60x=40.motsec”
X (Theta) [mrad)] : location 0

Y (Phi) [rrad] : lecation O

30

lacation 0

¥* (Phi) [mrad] :

20 kli] 40

=50 -40 =30 =20 -10 0 10
X (Theta) [mrad] : location 0

Initial Phase space: £ 60 mrad (x), £ 40 mrad (y), £ 2.5 % (dp/p)

MH. 08/01/08, East Lansing, Ml
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MICHIGAN STATE
UNIVERSITY

A1900; X-triajecloes; ageain

=l x|
MOTER TRAJECTORY plot: X

MOTER trace file: "A1900_06_negativeXCR_vZ. motrace"

o 400 ann 1200 1600 2000 2400 2800 3200

S35e+2
HE1e+0

Without any non-unit ratios (£10,20 mrad, £1,2%)

MH. 08/01/08, East Lansing, Ml
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MICHIGAN STATE

And the Same;With=StaiIRaios= ...

=T |

D‘-‘ZHIE TRAMCTORY plot: X

MOTER TRAJECTORY plot: X

MOTER trace file: "A1900_06_negativeXCR_v2_StdRatios. motrace”

0 400 ann 1200 1600 2000 2400 2800 3200

With fhe “standard ratios” applied to triplet 1 (same particles)
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MICHIGAN STATE

“Untweaked™ Y- ecusing Y o B

=T |

MOTER TRAJECTORY plot: Y

MOTER trace file: "A1300_06_negativeXCR_v2_largeAngles. motrace”

11
12

=

| I
0 400 ann 1200 1600 2000 2400 2800 3200

Without any non-unit ratios (x20,40 mrad, £1,2%)
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MICHIGAN STATE

And the samewith “Std. [Ratios:

=T |

FOTER TRAMCTORY plot: ¥

MOTER TRAJECTORY plot: Y
MOTER trace file: "A1900_06_negative XCR_v2_StdRatios_largerAngles. motrace”
11
3

100

E s

2 "

N Y/

7 |
-G}
=10}

o ﬂ 400 200 1200 1600 2000 2400 2800 3200

With the “standard ratios” applied to triplet 1 (same particles)

MH. 08/01/08, East Lansing, MI 48
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