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Overview • Task 1 – find the building

• Task 2 – enter the room

• Task 3 – start Zoom

Building 37 is not prime real estate

(CERN’s flagship future project 

deserves better).  Nevertheless, we

now know what we are doing and the

session this pm will run smoothly !
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Overview

WP4’s remit:  measurement of

energy related quantities

(e.g. ECM,  ECM spread etc.)

from physics events in experiments.

Much impressive work performed

for arXiv:1909.12245 Several

talks in session served as reminders

of what was done, with encouragement

for new blood to take work forward.

However, new results were shown.

Plus summaries of the impressive 

work done by our ILC/CLIC friends. 

https://arxiv.org/abs/1909.12245
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Patrick Janot reminded us of the many wonderful things

that can be measured with dimuon events, such

as ECM, crossing angle, ECM spread, z boost…

Very pedagogical, showing derivations, and 

also some unsolved problems !

ffbar events are a very rich resource.  Plenty of scope for  New blood to become 

involved, to check results with a higher level of realism and to explore new ideas.

Dimuons – the gift that keeps on giving
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As already explained by Patrick on Monday,

radiative return dimuon events can be used

to determine ECM, calibrating from Z mass.

New result this week for running at mH.

Looks very promising, but study should be repeated in a ‘professional’ manner.

Dimuons – the gift that keeps on giving
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Generator-level studies performed with dimuons indicates that it should be 

possible to measure energy spread to required level of precision.

Dimuons – the gift that keeps on giving
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However, the hard work starts only now…

Lots of opportunity to new people to contribute !

Dimuons – the gift that keeps on giving
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New studies from Patrick – dimuon events can also be used to align 

the detector system w.r.t. the beam coordinate system.

Minimising spread on measured crossing 

angle, and removing any correlation enables 

all three Euler angles to be determined !

Dimuons – the gift that keeps on giving
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Need to get at α0.   Can do so by measuring 

crossing angle with dimuon events as a function 

of intensity and extrapolating back to zero effect.

Crossing-angle & beam-beam effects

Emmanuel Perez, reported on previous work of himself,

P. Janot, D. Shatilov and Y. Voutsinas
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Crossing-angle & beam-beam effects
Alternative techniques – using precise timing information
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Crossing-angle & beam-beam effects
Alternative techniques – using precise timing information

Seems feasible !

Studies performed 

for different assumed

timing resolutions.

These techniques may

have relevance for

monochromatisation studies ?



Impressive work, shown by Graham

Wilson, based on dimuon reconstruction.

Main difference w.r.t. FCC-ee studies is use 

of momentum information.  Ergo, momentum 

scale must be very well understood !

See plenary presentation today.

Lessons from our ILC friends
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https://arxiv.org/abs/2209.03281


Harnessing Bhabha events
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André Sailer showed worked he had performed for CLIC in reconstructing

luminosity spectrum (i.e. energy spread) with Bhabha events. 

Bhabhas should be investigated in FCC-ee context – complementary to dimuons.



WP4 – this afternoon
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Lots to do, and great opportunities for high impact work and new ideas !


