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• Experimental Interaction Region

– One of critical areas defining FCC-hh

performance 

• Design tasks of EuroCirCol IR 

Work Package

– Coordination

• JAI/Oxford (lead), CERN, task 3.1

– Development of the interaction region 

lattice

• JAI/Oxford (lead), CERN, task 3.2

– Design of machine detector interface 

• CI/Manchester (lead), INFN, CERN, task 3.3 

– Study of beam-beam interaction 

• EPFL (lead), CERN, task 3.4

Disposition
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Parameters

Baseline Ultimate

Luminosity L [1034cm-2s-1] 5 20

Background events/bx 170 (34) 680 (136)

Bunch distance Δt [ns] 25 (5)

Bunch charge N [1011] 1 (0.2)

Fract. of ring filled ηfill [%] 80

Norm. emitt. [mm] 2.2(0.44)

Max ξ for 2 IPs 0.01
(0.02)

0.03

IP beta-function β [m] 1.1 0.3

IP beam size σ [mm] 6.8 (3) 3.5 (1.6)

RMS bunch length σz [cm] 8

Crossing angle [] 12 Crab. Cav.

Turn-around time [h] 5 4

We have two preliminary parameter sets

• Beam current is the same

• But luminosity differs

They have the same current but the ultimate 

set has more challenging collision 

parameters

The “baseline” in EuroCirCol should be 

capable to run with the ultimate

parameters

Slide from Daniel Schulte
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• Hiring plans and status in IR Work Package

– Development of the interaction region lattice

• JAI/Oxford (lead), CERN, task 3.2

• One PhD student accepted, will start Oct 2015

• Two PostDocs to be hired, to be advertised in July, topics

– { OPTICS }

– { OPTICS / ENERGY DEPOSITION }

– Design of machine detector interface 

• CI/Manchester (lead), INFN, CERN, task 3.3

• One PostDoc to be hired in Manchester, topic: 

– { MDI } (to be defined exactly)

• One PostDoc to be hired in INFN, topic:

– { MDI } (to be defined exactly)

– Study of beam-beam interaction 

• EPFL (lead), CERN, task 3.4

• One PostDoc already known, to start Aug 2015

– Details of PostDoc adverts to be discussed at special video mtg

Hiring plans in WP3
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Hiring plans in WP3

A lot of PhD experts 

need to be hired to 

EuroCirCol project now

Two initial training 

networks run by 

Cockcroft colleagues 

will have large 

graduation this summer 

– about 40 PhD – this is 

an opportunity for FCC

We may need FCC-wide 

coordination of the 

interview/hiring process
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• Discussed during WP3 meeting

– IR optics and layout

– Energy depositions / triplet shielding

– Ideas to modify triplet shielding to 

achieve lower beta*

– Beam-beam effects

– Cross-WP discussions with Arcs (WP2) 

and Magnets (WP5)

Some of recent highlights
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IR optics, L*=36m
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IR optics, L*=36m
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IR optics, L*=61.5m

2
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IR optics, L*=61.5m

2
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IR optics, L* dependence
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IR optics, to be done
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E-deposition, triplet protection
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E-deposition, triplet protection
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E-deposition, triplet protection
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E-deposition, triplet protection

We observe that vertical 

crossing angle is more 

difficult 

Why is that? Is it because

there are more positive 

pions than negative? Need 

to check. 

Also, visualizing 

trajectories of pions will 

help to understand the 

possible mitigation 

strategy

We also need to know the 

longitudinal distribution of 

energy deposition in the 

coil from a single pion  
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E-deposition, triplet protection
A lot of discussion about 

switching crossing angle

from plus to minus in 

one plane or between 

planes

What is possible and 

what is easier – need to 

be further studied 

Discussed also rotating 

the quads 90 degrees –

difficult because they 

will be rad hot and 

because of the  

connectors

Switching crossing 

angle may be easier

Was also proposed to 

look at DFD – FDF in one 

IP and FDF-DFD in the 

other IP
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Ideas of shielding for lower beta*
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Ideas of shielding for lower beta*
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Ideas of shielding for lower beta*

Feasibility of this plan need to be further 

discussed based on additional information about 

pions – their trajectories and distribution function 

of energy deposition from a single pion



EuroCirCol Kick-off meeting, June 2015, Andrei A. Seryi, JAI 21

Beam-beam

X. Buffat

5 ns leads to 

several sigma 

effect at IP – quite 

severe – will need 

bunch by bunch 

orbit correction to 

mitigate this 
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Beam-beam

Can we study 

correction of 

beta-beating 

experimentally, at 

Super-B factory? 
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Beam-beam
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Beam-beam
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Beam-beam
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Beam-beam
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• Very good discussions this week

• The design work started and will 

escalate to full speed in the coming 

months

Summary


