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According to the formula of monochromatization factor, we can choose to introduce horizontal dispersion or
vertical dispersion to the |IP. Because the vertical beam size at the IP is much smaller than horizontal beam

size, about ten times smaller vertical dispersion is needed to get the same monochromatization factor
compared with the horizontal one.

Beam energy(E) GeV 62.5

Horizontal, vertical emittance(s, ) nm 0.51, 0.002

Energy spread(c;) % 0.052
Beam length(c;) mm 33

IP Beta function(f’, ) mm 90, 1 Monochromatization factor

pm 55, 0.045 D*2 D*2 1/2
Crossing Angle(0,) mrad 30 A=[1+o0 g TxZ -+ 32
o) o)
Vertical beam-beam parameter(,) / 0.106 zp vp
Beam current(l,) mA 395

Bunch population(N,)

Bunches per beam(n,)
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Scheme for Asymmetrical Standard IR Optics Scheme for Symmetrical Standard IR Optics
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All local vertical chromaticity dipoles in standard IR Optics are cut into three pieces and quadrupoles are
inserted between them. One Chicane is implemented in the last dipole in each upstream and downstream to
create the dispersion in the IP and to match the dispersion in the arcs while keeping the orbit.

Downstream ONO X Survey Line

ndard X survey Line
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Monochromatization optics design base on the asymmetrical standard IR optics
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Comparison between standard survey and MonochroM survey
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Upstream entrance survey point check and beam parameter check
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Entrance beam parameters check
B, =156.6587437

a, =-2.264602028
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o, = 0.617284605
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Entrance beam parameters check
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D, =0.5488569498

D, = 0.007526259176___
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Downstream exit survey point check and beam parameter check
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Standard Mode with monochromatization orbit

Frozen the angle of all the dipoles of monochromatization optics (keeping the monochromatization orbit),
matching only with the strength of all the quadrupoles to get the dispersion at the IP back to zero.
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Creating the vertical dispersion by adjusting the correctors and skew quadrupoles around the IP
solenoid. It will take the following five steps to get the vertical dispersion at the IP.

Step 4: Optimized to minimize &, Step 3: Varied to close the dispersion Dy, Dpy

Step 1: Give Solenoid Horizontal ,
BField component Step 5: Give the Dy at IP and re-do from Stepl.

Step 2: Varied to close the vertical orbit
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Solenoid implementation

Vertical orbit and vertical dispersion was closed after implementing the solenoid.
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* Asymmetrical IR Monochromatization Optics design

v The monochromatization optics design for positron
v Survey plot and beam parameters check
v Standard Mode with monochromatization orbit

» Try to insert the monochromatization IR optics to the ring

* Symmetrical IR Monochromatization Optics design
v Solenoid implement
v Closing vertical orbit and vertical dispersion

» Calculate and minimize the vertical emittance

FCC-FS EPOL group and FCCIS WP2.5 meeting 21 13 April 2023



° FUTURE

wCuo CIRCULAR

Iréne Joliot-Curie IN2P3 COLLI DE R
Innovation Study

Laboratoire de Physique 1
4521n8Rk Les deux infinis

Thanks for you attention!
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