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@ Chicane definitions
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Chicane definitions

@ The main reason to use a chicane:
o Compress the beam.
o Separate the electrons from the
positron beam.
o Momentum selection.
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Chicane definition

@ Transfer matrix:

[ Xexit | [Ri1 Ri2 Riz Ris Ris Ris| [x0]
Xesit R Rxx Roz Ros Ras Rog| |xg
Yexit|  |R31 R32 Rz Raa R3s R3g| [0
Voir|  |Rer Ra2 Raz Ras Rus Rus| |y
Zexit Rs1 Rs2 Rss Rsa 1 Rsg| |20

| Oexit | | O 0 0 0 0 1 | Ldo]
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Dipole matrix

@ The dipole matrix is defined as :

cos @ psind 0 p(1 — cosb)
—% cosf 0 sin 6

MapoelP) =1 _Ging —p(1—cost) 1 (2) - p(0—sin0)
0 0 0 1

Ldipole = pf
p is the bend radius.
6 is the bend angle.

[y,y’] and [x,x',z,0] elements are decoupled.
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@ The drift matrix is defined as:

1 Lgire O 0

0 1 0 0
Marire = 0 0 1 Lain/v?

0 0 0 1

Mchicane = Mdipote(—p5 —0) X Marite X Maipote(p, 8) X Mariee X Maipoe(p, 8) x
Mdrift X Mdipole(_pv _9)

m

Zexit chicane = R51x0 + Rs2x) + Rs3yo + Rsayg + Rssz0 + Rsedo
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© Case 1 : Without Dispersion
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Achromaticity condition

To simplify the mathematics we apply:

Tlx exit TIxentrance 0
/ . ;entrance O
Achromaticity criterion : D = Mxexit | _ | 71 =
Ny exit Ty entrance 0
!

7’;/ exit ,r’yentrance O

Rie

M 0 R.

Dexit = * ><Dentrance + 20

0 M, R36

Rae

Ri6 = Rog = R36 = R4 = 0
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Achromaticity condition

1 R Rz Ris Ris
Ro1 1 Rz Ros Ros
Moo |Fs1 R 1 Raa Ros
chicane™ \Ryy Raz Raiz 1 Ras
Rs1 Rs2 Rs3 Rss 1 R
(0 0 0 0 o0

6

= & ©O O O O
L
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Symplectic matrix

@ Since the transfert matrix is symplectic:

MT M = J

@ Then, we get:
Ri6 = Rs2, Ro6 = Rs2, R3g = Rsa, Rag = Rs3
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Symplectic matrix

1 Rp Rz Rig Ris 0
Roi 1 Rz Rog Ras O
Mo R3i Rz 1 Ry Rs O
chicane™ 1Ry Riz Rz 1 Res 0
0 0 0 0 1 Rse
o0 0o 0o 0 0 1
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Case 1 : Uncoupled calculation

o Using z & % space, we get:
Zexit| |1 Rse| |20
dexit] [0 1] |do

Zexit = 20+ Rsedo
dexit = 0o

o We get:

@ Then we can get Rsg:

Az =

Zexit — 20
% Az :
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Case 1 : Uncoupled calculations

@ From M picane, we plot the Rsg(p):
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Case 1 : Beam compression

@ Rsg = —4.30 mm

e 0=7%
beam compression, poptimized = 297.903 mm, Lgrir = 2000 mm

~ atthe entrance of the chicane
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© Case 2 : Optics insertions
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Case 2 : Optics insertions

M chicane = Mdipote(—p5 —0) X Marite X Mipote(p, 8) X Mariee X Maipore(p, ) x
Marige Mdipole(_p7 _9)

My1 M Mis Mg

My My Mps Mog

Msi Mspy 1 Mse
0 0 0 1

Mchicane =

Az = Msixg+ M52X6 + Msgdg
Az + [coupled — term|
do

Where:

coupled — term = Ms1x0 + Mspx) .ggtﬁegon Lab
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T Insertion
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Case 2: periodic boundary conditions

. . 2
M — cos,u+.ozsm,u ,Bsm,u. ﬁSFnH:2L1+L2*%
2 —7ysin COS i — «SIn 1, ")/smluzf—g
@ From twiss properties: v = 1756'2
@ Then, we get: Ly = 2 sin p X {HT@O;}
@ To get small beam size : f — min 8 — L, Maximum
@ Thus we need: Lopax — sinp=1— p=75
@ Finally we have: M= = { o P ] =J
2 -y —«
0o 2 = - = JSr=1
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Case 2: New chicane line

Mchicane* - Mdipole(_pu _9) X J4 X Mdipole(pa 9) X Mdrift X
Mdipole(pa 0) X J4 X Mdipo/e(_pa _0)

Mchicane* =

Sami Habet

_ Lginsin20
€05 20 — =it FRE
Lgyife sin 02— psin 260
P
0

0

€05 26 (Layife c0s 20 + 2psin20) 0 0
cos 260 — 7“”"2?" 20 0 0
0 1 55%3’574p[0+(71+c059)sin9]
0 0 1
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Case 2 : Rh6

e 0 =m7/10
("] Ldr,'ft = 1000 mm
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Case 2 : Compression

Poptimized = 1.56619 mm, Lgrire = 1000 mm 6 = 0.3141592653589793 [rad]

At the entrance of the chicane S
10 + At the exit of the chicane .
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@ Conclusion & Questions
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Conclusion

Dipole dispersion affect the chicane compression.
Achromatics optics using specials combinations of quadrupoles.

More useful disperssion supressors?

GPT chicane compression.
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