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Topics

• Overview of the current system

• Overview of the new system

• Plan for test system installation during LS2 (phase 1)

• Plan for full system installation (phase 2)
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LHC BPM interlock system

• Protection system based on beam position
• Not intended for beam position observation

(but PUs connected also to the orbit system) 
• Beam 1 and 2 equally protected
• Failsafe (redundant) 

Pickup overview:
• Dual plane stripline (50Ω lines)
• Beam signal in the upstream electrodes
• Downstream electrodes isolated (no signal)
• 2 PU sizes

System features:

Upstream 
electrodes

Downstream 
electrodes

beam
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Existing system overview

• Wide Bandwidth Time Normalizer based

• Acquisition crates in SR6 (surface)

• Bunch by bunch position measurement

• Resolution: <150 µm

• Dynamic range: 2∙109 … 1.5∙1011 ppb

Weak points

• Limited dynamic range 

• Temperature sensitivity (drift)

• No doublet measurement (from where it all 
started)
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New system acquisition 

Creation of bunch replicas 
with the comb filter

Time multiplexing of the electrode 
signals from the same plane

~3Gsps / 14bit ADCs for 
direct sampling of LHC 
~1ns long bunches

• Intensity: up to 2.7∙1011 ppb

• Resolution: <200μm for singlet beam from 1e10 to 2.7e11 (7.5mm offset max.) 
<400 μm for doublets (are the really needed?)

DAQ

+20dB

UA63/UA67

+20dB

+12.5ns

H- H+

beam
IP6

Test signal 
injection

gain control B gain control A

att. control
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Time multiplexing & comb filtering

H plane signals at the electrodes Combined H plane signals at the ADC input

Left probe
Right probe
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New system self test 

H- H+

V+

V-

IP6UA63 / UA67

beam

H- H+

+12.5ns

• Low amplitude, beam like pulses are 
injected into the downstream port of 
the stripline

• Acquisition works as with beam 

• All the beam signal paths can be tested 
separately 

• Self test is performed before each 
injectionAcquisition

system
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Installation of the new system – phase 1

• One test system connected to BPMSX.A4R6.B2 
(both planes)

• Old system will remains fully functional with 
BPMSXB4R6.B2 feeding both electronics 
(reduced redundancy)

• Connected to a new CIBU in UA67 (unmaskable
input 2 with input disabled)

• Logging and timing information maintained

• Cables to connect the CIBUs in UA67 and UA63 
already requested by TE-MPE

• Deadline: end of LS2
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HW installations

2. 4x2-ways RF resistive power splitters 
in UA67 (one per electrode)
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WBTN A

WBTN B

1. 2x2-ways RF power combiners 
(one per plane) connected to 
the upstream ports, fixed on 
the BPM support 
(+ 2x2-ways RF power splitters for 
the calibration connected to the 
downstream ports)

3. VME crate in UA67
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ECR for the test system 
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New system full installation – phase 2

1. After successful phase 1
• Criteria for system validation?

2. Removal of the current system crates

3. All CIBUs have to be moved underground
• DICs & ECRs ?

4. Out of the multiple possible configurations the 
“Single CIBU per beam per side” as results of 
discussion between BI and MP has been chosen

Possible during a YETS period
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Summary

• ECR for the test system almost ready to be distributed

• No position information from the test system (BPMSX.A4R6.B2)

• System can be simplified if doublets are forgotten 

• Criteria for the validation of the new system to be defined

• During 2021 probably only 2 months of LHC beam. 

Enough to validate the system?

Do we need special conditions/MDs?

• LS3 as deadline for the full upgrade of the system 
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Appendix 1 - System resolution
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Single bunch (measured)

25 ns 25 ns

Doublet bunch (simulated)

Appendix 2 – Singlet vs doublets


