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Injector (I and II) sessions
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FCCee Pre-Injector parameters (Z-pole)
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K. Oide, H. Bartosik (SPS), FCC week 2023 talks 

SPS HE Linac Unit

Injection energy 6 20 GeV

Bunch charge both species 4.0* 4.0* nC

Repetition rate 200 200 Hz

Number of bunches 2 2

Bunch spacing 25 25 ns

Normalized emittance (x, y) 
(rms)

50,? 10,10 mm mrad

Bunch length (rms) ~1? ~1 mm 

Energy spread (rms) 0.3 ~0.1 %

*Maximum charge to be injected into the 
collider rings during filling from scratch 4 nC 
(bunch pop. 2.5x1010 particles)

－ The bunch by bunch intensity will arbitrarily vary from 0 to 100%, depending on the intensity 
balance between the collider rings → to be verified the impact on the booster as well 

－ New parameters:

▪ 15000 bunches, 15 ns bunch spacing

▪ Charge for top-up 2.42 nC (2.5x1010 particles)

Question: How can we keep different 

versions of parameter tables? 
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Full-energy booster (conclusion) – Antoine Chance
New Layout, some results are for the optics showed FCC week 2022

Resisitive wall wakes
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Full-energy booster (Perspectives) – Antoine Chance

Including collimators, cavities etc..

Injection: 

20 GeV: recheck the beam parameters (i.e., energy spread and bunch length…)

16 GeV: check if the BR can work at this energy

BR operation with a modulated train of bunches

Cost estimate due by end June



Pre-injector layout (baseline)
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Common Linac 2.8 GHz, 23.4 MV/m

2 x 200 Hz, 70 RF structures and 35 modules

Electron source

2.8 GHz, 200 Hz

Electron Linac 2.8 GHz, 29.5 MV/m

200 Hz, 21 RF structures and 11 modules

High-energy Linac, 2.8 GHz, 29.5 MV

200 Hz, 164 RF structures, 82 modules

Positron

Source

Positron linac 2 GHz, 20 MV/m

200 Hz, 31 RF structures and 16 module

Positron/Electron

Separation at 200 MeV

Energy collimator 

and compressor

Transfer line to BR

and energy compressor,

2.8 GHz, 8 RF struct., 4 mod.

90 m 262.5 m 615 m

140 m

X m Y m

X + Y + 967.5 m, overall length < ~1.2 km

106 m

5
3
 m

6
5
 m

to common linac

from positron BC

to positron source

6 GeV electron

from common linac 

~400 m

Return transfer line

FODO and matching section

Triple Bend Achromat

Cell for Arcs

Triple Bend Achromat

Cell for Arcs

Bunch dechirping

Injection section

~10 m

Extraction section

Damping ring 

C = 242 – 271 m

E = 1.54 GeV

Qb = 5.4 nC

6 GeV – 4.6 nC

σz = 1 mm

σδ = 0.72 %*

εN,proj. < 6.4 μm

1.54 GeV – 4.8 nC

σz = 1 mm

σδ = 0.65 %*

εN,proj. < 5.1 μm

20 GeV

σz ~ 1 - 5 mm**

σδ ≥ 0.05 %**

εN,proj. < 10 μm

0.2 GeV – 5.0 nC

σz = 1 mm

σδ = 0.20 %

εN,proj. < 5.1 μm

1.54 GeV – 4.8 nC

σz = … mm

σδ = … %

εN,proj. < 5.1 μm

E = 1.54 GeV

Q = 13.5 nC

E = 6 GeV

Q = 1.9-2.1 nC

Energy Chirp for Bunch 

compressor 

B
u
n
c
h
 c

o
m

p
re

s
s
o

r 
(B

C
)

20 GeV – 4.4 nC

σz ~ 1 mm

σδ ~ 0.75-1%*

εN,proj. < 8μm

A baseline for the pre-

injector layout is ready 

for the mid-term review

Pre-Injector can fulfill 

the requirements for 

the collider rings (to be 

verified with the new 

parameters)

Submit the cost lines 

by June

Draft the document 

(deadline mid-Sept)



Page 7

Pre-injector options



Positron production, capture and acc.
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Positron production, capture and acceleration until the damping 
ring– Iryna Chaikovska



Design of the FCC-ee positron source target: current situation and challenges 
– Ramiro Mena Andrade 

Page 9Preliminary cost estimate for the target system ready



Damping Ring and Transfer Lines for the FCC-ee pre-Injector 
Complex – Catia Milardi

DR acceptance

DR at 1.54 GeV 

(version CDR 0)

Layout ready

Cost estimate will be 

submitted by June 

Alternative DR designs
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Linac Beam Dynamics – Simona Bettoni
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Layout and design of positron and electron linacs up to 20 GeV –
Alexej Grudiev 1/2
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General comments:

− Increase accelerating gradient and repetition rate can put a limit on the on the available power source 

and dissipated power in the rf structures. A compromise is necessary.

− Cost of the building and infrastructures have to be considered in the final decision of the RF module 

(i.e. 2 vs 4 rf structures per klystron)

Layout and design of positron and electron linacs up to 20 GeV –
Alexej Grudiev 2/2
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－ Horizontal Emittance at the extraction (16 GeV): 35 nm (w/o wiggler), 5.6 nm (w/ wiggler) 

(specs for linac ~0.25 nm at 20 GeV) – to be clarified 

－ Plan for the protons at CERN and cost estimates will provide information for a final decision  

SPS pre-booster option – Hannes Bartosik



FCC-ee injector complex siting and transfer lines –
Wolfgang Bartmann
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I would like to thank all colleagues involved in this collaboration 
in the framework of CHART.
In 2021 and 2022, most of the discussions were done on video 
meetings, and despite this, important progress was made. 

Two mini-workshops were also organised to converge in 
preparation for the mid-term review. Many thanks to the 
organizers.

Chairman: Iryna Chaikovska
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