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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.

%) Cub
m)a Jefferdon Lab

wsique

Sami Habet (IJCLAB & JLab) December 2021 4/17



Chicane definition

@ Transfer matrix:

Xexit Ri1 Ri2 Ris Rie| [x0
Xoie|  |Ro1 Ra2 Ros Ros| |Xg
Zeit| |Rs1 Rs2 1 Rsg| |20
Oexit 0 0 0 1 do

@ vy,y' elements are zeros.
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Dipole matrix

The dipole matrix is defined as :

cos 6 psinf 0 p(1—cosb)
1 .
—= cosd 0 sin 6
My = P .
dipole (10 —sinf —p(l—cosf) 1 —p(6—sinb)
0 0 0 1
Ldipole = pf

p is the bend radius.
0 is the bend angle.

.ggtf;?on Lab

Sami Habet (IJCLAB & JLab) December 2021 6/17



@ The dipole matrix is defined as:

1 Lagir O 0

0 1 0 0
Maiee = | o 1 Larire /7

0 o0 o0 1

M_chicane = Mdipote(—p; —0) X Marige X Mdipote(p, 0) X Marige X Mdipote(p, 6)
Mariee % Mdipote(—p, —0)
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Case 1 : Uncoupled calculation

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

Zexit = 20+ Rsedo

(5exit
@ Then we can get Rsg:

Az

Zexit — 20
% Az .
‘:i) R56 = 570 .ggtﬁe;?on Lab
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© Case 1 : Uncoupled calculations
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Case 1 : Uncoupled calculations

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

beam compression, poptimized = 297.903 mm, Lgrir = 2000 mm

~ atthe entrance of the chicane
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© Case 2 : Coupled calculations
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Case 2 : Coupled calculations

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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Coupled calculations

quadrupole : Lgyag = 0.536591 mm

at the entrance of the quadrupole
at exit of the quadrupole
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Case 2 : Coupled calculations

At the entrance of the chicane
At the exit of the chicane
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@ Conclusion & Questions
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Conclusion

@ Dipoles and drift parameters — better chicane compression.

@ Dipole dispersion affect the chicane compression.
@ How can we cancel dipole dispersion in the chicane matrix?
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