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FCC-hh layout (G=D)))
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Inj. + Exp InJ + Exp. G
1 4 km m “Low luminosity” experiments in
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option for FCC-eh
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FCC-eh Parameters @)

Tech report CERN-ACC-2017-0019:

Parameter | LHeC CDR [ FCC-he
Er [TeV] 7 50
vp 7460 53300
E. [GeV] 60 60
V/(s) [TeV] 1.3 3.5
bunch spacing [ns] 25 25
protons per bunch [10'"] 1.7 1
Ypep [UM] 3.7 2.2
electrons per bunch [109] 1 3.0
electron current [pA] 6.4 20
IP beta function 8* [m] 0.1 0.15
hourglass factor Hyeom 0.9 0.9
pinch factor Hy.p 1.3 1.3
proton filling Hegy 0.8 0.8
luminosity [10%3cm—2s~"] 1 15

Goal: vee = 10pum
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FCC-eh Parameters @)

Tech report CERN-ACC-2017-0019:

Parameter | LHeC CDR [ FCC-he

Ep [TeV] 7 50

vp 7460 53300

E. [GeV] 60 60

V(s) [TeV] 1.3 3.5 o
bunch spacing [ns] o5 o5 Synchrotron radiation
protons per bunch [10'"] 1.7 1

Ypep [UM] 3.7 2.2

electrons per bunch [109] 1 3.0

electron current [pA] (6.4 20)

IP beta function 8* [m] 0.1 0.15

hourglass factor Hyeom 0.9 0.9

pinch factor Hy.p 1.3 1.3

proton filling Hegy 0.8 0.8

luminosity [10%3cm—2s~"] 1 15

Goal: vee = 10pum
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FCC-eh Parameters @)

Tech report CERN-ACC-2017-0019:

Parameter | LHeC CDR [ FCC-he

Ep [TeV] 7 50

vp (7460 53300)

E. [GeV] 60 60

V(s) [TeV] 1/3 35

bunch spacin 25 25

prot unch [10""] 1.7 1
@; pm] 3.7 2.2

electrons per bunch [109] 1 3.0

electron current [pA] 6.4 20

IP beta function 8* [m] 0.1 0.15

hourglass factor Hyeom 0.9 0.9

pinch factor Hp.p 1.3 1.3 )

proton filliNg Heon 0.8 0.8 Low yee important
luminosity [{0%3cm—2s~1] 1 15 because high vp

A2

requires strongly
Goal: yee = 10 pm / focused e~ beam
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FCC-eh Parameters @)

Tech report CERN-ACC-2017-0019:

Parameter | LHeC CDR [ FCC-he

Ep [TeV] 7 50

vp 7460 53300

E. [GeV] 60 60

V(s) [TeV] 1.3 35

bunch spacing [ns] 25 25

protons per bunch [10'"] 1.7 1

Ypep [UM] 3.7 2.2

electrons per bunch [109] 1 3.0 Ambitious, try
electron current [pA] 6.4 20 8% = 0.3m first
IP beta function 3 [m] 0.1 15— ———
hourglass factor Hyeom 0.9 0.9

pinch factor Hy.p 1.3 1.3

proton filling Hegy 0.8 0.8

luminosity [10%3cm—2s~"] 1 15

Goal: vee = 10pum
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FCC-eh IR principles (G==D))

m Like LHeC

m— pt_Beam 1

m— pt-Beam 2

m— ¢~ -Beam

—200 ~100 0 100 200
Distance from IP s [m]

m Detector integrated dipoles region provide head-on collisions with proton
Beam 2
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Interaction region layout for 5* = 0.3 m (G

0.3 -

e pt-Beam 1 (15.5 o)
m— pt-Beam 2 (15.5 o)
== ¢~ -Beam (5.0-10.0 o)
oy
0.1 o

0.0

x [m]

—-0.1 A

-0.2 A

-0.3 T T

—100 =75 —50 —25 0 25 50 75 100
Distance from IP s [m]

Note: 3 naively scaled to have 35 - ec = 35 - €p
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Interaction region layout for 5* = 0.3 m (G

0.3 -

e pt-Beam 1 (15.5 o)
m— pt-Beam 2 (15.5 o)
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Distance from IP s [m]
Psynch = 13 kW,
Ecit = 176 keV
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Interaction region layout for 5* = 0.3 m (G

0.3 -
e pt-Beam 1 (15.5 o)
m— pt-Beam 2 (15.5 o)
2 A
0 == ¢~ -Beam (5.0-10.0 o)
oy
0.1 o
g
= 0.0
%
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—0.2 A

-0.3 T T T T T
—100 —75 75(‘)/725 0 25 50 75 100

Distance from IP s [m]
’DSY“Ch = 13kW, Psynch = 49kW,

E...— 176 keV Compare with LHeC: E...— 718keV

R. Martin Status of the interaction region layout for FCC-eh 5/9



Interaction region at injection energy (G

0.3
= pT-Beam 1 (15.5 o)
m— pt-Beam 2 (15.5 o)
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Beam optics: colliding beam (G

m Collision optics: few

Flﬂ]ﬂl-*]lﬂmj]l—mmw_l—l—l—rwm constraints coming from

injection section = used

s — T as additional matching

20 p.| E quadrupoles on one side
= o2
15 : of IP
«Q

Injection optics: provide
correct optics at injection
L4 section and somehow
“fiddle” beam through IR

’ \H M o o
0 ' £ m Phase advance in current
] W\/\/\/\/\/V\W_ ’ optics not matched / not
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Beam optics: non-colliding beam (G

2500 2.5
— B
— By | 2.0
2000 A D, |
15
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E) g
@ F 05 8
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L 00 ©
500 o L o5
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—1000 —500 0 500 1000 1500

Distance from IP [m]

m Drift space of 700 m results in large g functions in adjacent quadrupoles
= limited optical flexibility

m Injection of non-colliding beam looks actually harder to implement
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Minimum S* and limitations @)

m We have reached 5* = 0.3 m, goal was 0.15m = Can we reach lower

B2
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Minimum 5* and limitations (G

m We have reached 5* = 0.3 m, goal was 0.15m = Can we reach lower
p?
m Perhaps, but minimum g* depends on:
m Available space

m Allowed synchrotron radiation power
m Possible magnet apertures and gradients
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Minimum 5* and limitations (G

m We have reached 5* = 0.3 m, goal was 0.15m = Can we reach lower
p?
m Perhaps, but minimum g* depends on:
m Available space

m Space is limited (Injection section) but some margins are left
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Minimum 5* and limitations (G

m We have reached 5* = 0.3 m, goal was 0.15m = Can we reach lower
pr?

m Perhaps, but minimum g* depends on:

m Allowed synchrotron radiation power

PR

—1000 —500 0 500 1000 1500

m Increase from Pgynen = 13 kW, Eqit = 176 keV possible?
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Minimum 5* and limitations (G

m We have reached 5* = 0.3 m, goal was 0.15m = Can we reach lower
pr?

m Perhaps, but minimum g* depends on:

m Possible magnet apertures and gradients

PR

—1000 —500 0 500 1000 1500

m Magnet design currently under consideration
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Minimum 5* and limitations (G

m We have reached 5* = 0.3 m, goal was 0.15m = Can we reach lower
pr?

m Perhaps, but minimum g* depends on:

[l Possible magnet apertures and gradients ] Most important!

PR

—1000 —500 0 500 1000 1500

[ m Magnet design currently under consideration]
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Minimum 5* and limitations (G

m We have reached 5* = 0.3 m, goal was 0.15m = Can we reach lower
pr?

m Perhaps, but minimum g* depends on:

PR

—1000 —500 0 500 1000 1500

m Chromaticity correction?
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