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mono-chromatization for direct Higgs production
e+e-→H at FCC-ee

one concept: introduce antisymmetric 
dispersion at the collision point 𝜎𝑊
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in LEP(-1) bunch train operation created unwanted 
antisymmetric vertical dispersion (G. Wilkinson, Rome), 
ey~400 pm, by*=50 mm, sd=0.07%, Dy*~2 mm:→ l~1.05
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𝜀𝑦 = const. 𝜀𝑦 = 𝜅𝜀𝜀𝑥

example: pick l~5, 𝜎𝑊 ≈ 6 MeV

assume optimum case 

two cases for scenario 1

M. A. Valdivia Garcia, F.Z., IPAC’2019
10.18429/JACoW-IPAC2019-MOPMP035   



𝐿 = 7.6 × 1035 cm−2s−1
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optimum case for scenario 2



scenario 1

scenario 2

peak luminosity versus sW - 1



correlation with z

built-in
energy scan

tentative parameters at 62.5 GeV 

𝐷𝑥
∗ 0.105 m

𝛽𝑥
∗ 9 cm

sd 0.0715%

𝜀𝑥,𝑆𝑅 0.51 nm

sy 45 nm 
(𝜀𝑦 = 2 pm, 𝛽𝑦

∗ = 1 mm)

𝑁𝑏 6x1010

𝑛𝑏 14170

self-consistent simulation w qc=30 mrad (total)

𝜎𝑥
∗ 80 mm (with dispersion)

𝜎𝑥,𝛽
∗ 15  mm

sd ,tot 0.075 %

𝜀𝑥,tot 2.5  nm

L 2.75 x 1035 cm-2s-1

xy 0.061

Guinea-Pig simulation
with equilibrium beam
distribution

sW~20.7 MeV 

sW~15.3 MeV over 3 mm 

scenario 3:  z-Ecm correlation of luminosity events
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peak luminosity versus sW - 2



CDR assumptions: 
185 physics days per year,  
physics efficiency of 75%

1035 cm-2s-1 → 1.2 ab-1/year/IP
7.6x1035 cm-2s-1 → 9.1 ab-1/year/IP

integrated luminosity



scenario 1

scenario 2

scenario 3

Bogomyagkov & Levichev, PRAB 20, 051001 (2017)

are our scenarios too optimistic?

peak luminosity versus sW - 3



A “4th scenario”: SC cavity upstream of IP

dispersion at RF cavity;
true reduction of beam 
energy spread at IP

TM210 cavity A. Zholents, NIM A 265 (1988) 179 

can crab cavities be used?
RF voltage? side effects?
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a few conclusions

several approaches exist to achieve monochromatized s-channel 
Higgs production at FCC-ee, with e.g. L~1035 cm-2s-1 , or higher,
at sW~6 MeV - is this of interest for physics? how should we optimally 
trade off luminosity and energy spread? 

there are quite a number of monochromatization approaches –
in addition to those presented, there also is a scheme based on angular IP dispersion (Telnov), 
another one with strong RF focusing (Bogomyagkov & Levichev), and of course 𝐷𝑦

∗ ≠ 0.

crab cavities needed in the monochromatization baseline could 
also be used for the Zholents scheme; perhaps a combination of 
these schemes would be optimum

we are assembling a stronger team (CNRS IJCLab, CERN, ANL, SLAC, 
BINP, Guanajuato, …) to address open questions – notice great interest 
from the particle-physics community 


