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monochromatization - history



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

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



effect of beamstrahlung (BS) on transverse emittance

BS : synchrotron radiation emitted during collision
- blow up of energy spread and bunch length 
- in particular: 𝐷𝑥

∗ ≠ 0 → Δ𝜀 > 0

two coupled nonlinear equations determine equilibrium 
emittance and energy spread:

M.A. Valdivia Garcia
F.  Zimmermann
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width of SM Higgs 4-5 MeV → requires monochromatization factor l 

≥ 10; optimizing  IP & beam parameters; 2D scans in Dx* - bx* space:
baseline Nb=3.3x1010, nb=25760, by*=2 mm

luminosity contours

baseline monochromatization

monochromtization factor lambda

M.A. Valdivia Garcia

: l=9.2, L=1035 cm-2s-1



failed “pushed” monochromatization

M.A. Valdivia Garcia

pushed monochromatization: Nb=8.5x1010, nb=10000, by*=1 mm

luminosity contoursmonochromtization factor lambda

: l=2.3, L=7.5x1035 cm-2s-1



parameter table – part 1 

M.A. Valdivia Garcia,
A. Faus-Golfe,
F. Zimmermann,
IPAC’16



parameter table – part 2 



plan

• we will scan not only bx
* and Dx

*

but also by* and Nb (and VRF?)

• which constraints should be put 
on L and l? (i.e. which trade off 
between the two?)



recent news, highlights,
and outstanding issues



fluctuations in luminosity and beam size due to fluctuation of <xz> correlation

strong-strong beam-beam simulations

(nx, ny)=(0.54,0.61) (nx, ny)=(0.51,0.57)

K. Ohmi



strong-strong beam-beam simulations

K. Ohmi

Higgs running: stable for baseline bx
*=1 m

for Z: unstable also at bx
*=1 m

K. Ohmi will visit CERN from 23 August 1 to September



strong-strong beam-beam simulations

K. Ohmi



errors and vertical emittance tuning

FCC week in Rome
(no sextupole fields;
only global DFS)_

DFS without + with
sextupoles +
local dispersion
correction in IR

alignment 
tolerance
5→20 mm

S. Aumon



FCC-ee self polarization allows precise E calibration

E. Gianfelice-Wendt

80 GeV

45 GeV

- goal E_CM calibration: 100 keV



polarimetry: from ELSA to FCC-ee

W. Hillert

(bunch by bunch, turn by turn)

using conventional high power laser



A negative field gradient in the main dipole of the unit cell provides:

• longer cell length for a given emittance / better packing factor

• larger momentum compaction (longer bunches @ same RF voltage)

• larger energy spread

• larger dispersion

• weaker sextupoles

flat dipole

Suggested by E. Levichev

combined function dipole in the arcs?
K. Oide



Jz 0.6 2

# of FODO cells 1062 1442

Length of dipole (m) 33.9 23.1

H dispersion at SF (cm) 29.6 16.3

1 turn energy loss (GV) 7.09 7.74

momentum spread (%) 0.24 0.14

momentum compaction (10-6) 12.8 7.2

bunch length (mm) 5.0 2.4

RF voltage (GV) 9.6 9.4

synchrotron tune -0.10 -0.068

ex. combined function, Jz=0.6 @175 GeV
K. Oide



• the dynamic aperture is comparable to the one of 
the flat-dipole lattice

• looking for beam-beam simulation and hardware 
solution of the dipole…

Combined function dipole Flat dipole

±2%±2%

175 GeV, β*x,y = (0.5 m, 1 mm)

dyn. aperture of combined function lattice

K. Oide



official KET WS conclusions








