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HL-LHC configurations1

At the cost of
∫
IW dl , the wire can be pushed away from the beam

→
∫
IW dl = 450 Am.

TCT @ 10.4σ

1From PRAB 24 074001, 2021
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HL-LHC configurations2

Some synergies between the arc octupoles and the wires (at 12 σ).

2From PRAB 24 074001, 2021
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HL-LHC configurations3

Performance gain by extending the levelling reach/time:
→ w/ CC, BBCWs push

∫
Ldt by 1.8-3.4%

→ w/o CC, BBCWs push
∫
Ldt by 6.2-12.6%

3From PRAB 24 074001, 2021
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During the first years or Run 4, we expect a ramp-up of the HL-LHC
performance (CC, β∗, . . . )
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BBCW potential for Run 4

• Can we make use of the wire in an early stage of Run 4?

• What are the BBCW performance before reaching the
β∗=15 cm?
→ we will focus on β∗=30 cm and Nb = 1.8 1011 ppb.
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“Reserved” space for the wire 4

4EDMS 2037987

12th HL-LHC Collaboration Meeting, 23rd Sept 2022 BBCW potentials for Run 4 10

https://edms.cern.ch/ui/file/2037987/1.0/HL-Space_Reservation.BBLR.2018.12..12.pdf


“Reserved” space for the wire 4
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Proposed wires’ layout5

1 assembly/side/IP → 1 assembly = 3 × 1-m wire modules/beam
1 module can carry 150 A → 450 Am per beam/side/IP

5See Alessandro’s presentation
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Optics at β∗ = 30 cm

s from IP1 [m] βx [m] βy [m] βy/βx

bbcw.i.3.4l1.b1 -189.50 1176.12 632.12 0.54
bbcw.i.2.4l1.b1 -188.25 1209.93 664.12 0.55
bbcw.i.1.4l1.b1 -187.00 1244.31 696.86 0.56
bbcw.i.1.4r1.b1 187.00 698.20 1243.97 1.78
bbcw.i.2.4r1.b1 188.25 664.72 1210.73 1.82
bbcw.i.3.4r1.b1 189.50 632.10 1177.87 1.86

In the simulations, we consider a 4.5 m assembly and 4×3 wires per
beams.
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At β∗ = 30 cm, 7 TeV, ϵn = 2.5 µm
σx [mm] σy [mm]

bbcw.i.3.4l1.b1:1 0.63 0.46
bbcw.i.2.4l1.b1:1 0.64 0.47
bbcw.i.1.4l1.b1:1 0.65 0.48
bbcw.i.1.4r1.b1:1 0.48 0.65
bbcw.i.2.4r1.b1:1 0.47 0.64
bbcw.i.3.4r1.b1:1 0.46 0.63

16 σ separation → ≈10 mm offset wrt the beam.

In the simulation, BBCWs are at the same physical distance from the
beam. “BBCW at 16 σ” means that all BBCWs are at

16 max
BBWCs

σ. (1)
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DISCLAIMER: the present BBCW demonstrators are strongly coupled
with the TCT settings. We assume the HL BBCW will be

• NOT embedded in the TCTs

• STILL in the TCTs shadow (→ tight collimators setting are
better for the BBCW, i.e. lower Iw ).

Assuming the unfavourable collimators relaxed settings (TCT at 11.4 σ
for β∗ = 0.15 m), two scenarios envisaged:

• Scenario A: BBCW at > 16.1 σ at β∗ = 0.30 m IF TCT position
constant in mm

• Scenario B6: BBCW at > 11.4 σ at β∗ = 0.30 m IF TCT position
constant σ.

6specific MKD-TCT phase constraints are needed.
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At β∗ = 6 m, 0.45 TeV, ϵn = 2.5 µm

σx [mm] σy [mm]
bbcw.i.3.4l1.b1:1 1.13 0.50
bbcw.i.2.4l1.b1:1 1.14 0.49
bbcw.i.1.4l1.b1:1 1.16 0.49
bbcw.i.1.4r1.b1:1 0.49 1.17
bbcw.i.2.4r1.b1:1 0.49 1.15
bbcw.i.3.4r1.b1:1 0.50 1.13

Garage position of the BBCW driven by the injection σ

Assuming 25 σ of garage position yields ≈30 mm offset wrt the beam →
implication on the stroke of the BBCW movement.
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Interplay with arc octupoles
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Special configurations

Beam 1 Beam 2
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Special configurations

Beam 1 BBCW I
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Special configurations

Beam 1 BBCW IBBCW II

BBCW III

BBCW IV
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Conclusions
• The BBCW can be used to improve the machine performance in a
BB dominated regime: its beneficial impact in an early stage of
Run 3 was confirmed by the simulations.

• TCT settings at 11.4 σ for β∗ = 30 cm are crucial to relax the
BBCW HW specifications.

• It could be used to prepare the high intensity beam at 190 µrad
before the CC operational deployment.

• The BBCW commissioning time and overall availability is expected
not have a minimum impact to the overall time dedicated to the
HL-LHC Physics Program.

• Preliminary results show that the ”special configurations” are less
effective than the nominal one.

Thank you for your attention.
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