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• Introduction

• LHC-BGI Geometry & Models

• EM-Simulation & RF-Measurement Results

• Conclusion
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Heating Issue of the LHC-BGI:

+ PT100 temperature probe connected to the prism support frame reads 

temperatures up to 200 degC

+ all 4 LHC-BGIs were removed from the LHC

(2 in Dec 2016 and 2 in Feb 2017; LMC rec.)

+ possible re-installation during YETS 17/18

More details:

LMC, 15th February 2017 – R. Jones and J. Storey

AoB: High temperature measured on BGI and consequences

https://indico.cern.ch/event/614285/contributions/2477408/attachme

nts/1413029/2162140/BGI_LMC_15_02_2017.pdf
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2005: [A. Grudiev] HFSS model of the tank and electrodes

2013: [M. Patecki] detailed CST model of the whole monitor and tank

2017: [T. Kaltenbacher] CST tank model

EM-models

2005: Step file of the whole geometry (needs rework for EM-tools)
https://edms.cern.ch/ui/#!master/navigator/document?D:1392486992:1392486992:subDocs

CAD model
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Empty tank BGIV.5L4.B1 measured

CST Eigenmode

Simulation (model T.K.)

f [GHz] Q0

0.588 3709

0.727 4291
0.844 4524
0.955 5198

Probe transmission 

measurement

f [GHz] Q0
0.584 4371
0.716 4897

0.836 5270
0.952 5561

Excellent agreement.

f [GHz] Q0

0.591 4259
0.734 4813

0.852 5215
0.967 5494

HFSS Eigenmode

Simulation (model A.G.)

Courtesy of O. Berrig for the image
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+ Wire measurement of BGIH.5R4.B2

+ No resonances identifiable (probe, wire with w/o foam)

+ Modes are strongly de-Q’d by lossy NEG coating

Courtesy of O. Berrig for

data for red and black traces
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LHC-BGI with metal electrodes

Power loss: 212 W
+ Resonance overlaps with beam harmonic at 480 MHz

 205 W power loss @ 480 MHz

Courtesy of O. Berrig for the image

LHC beam spectrum blue; impedance spectrum of the first 20 modes red

Courtesy of A. Lasheen for the script
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Power loss: 123 mW

Empty tank
Tank & electrodes 

with NEG coating (50 Ω/□)

LHC beam spectrum blue; impedance spectrum of the first 20 modes red (from HFSS)

Power loss: 53.6 W

broad-band resonances 

(similar to kicker impedances)

high-Q modes (narrow-band)

resonances

Courtesy of A. Lasheen for the script Courtesy of A. Lasheen for the script
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• Heating mechanism is understood (broadband modes 

are coupling to beam harmonics)

• The LHC-BGI does not pose in impedance issue.

• All BGIs should be fitted with temperature probes.

• Temp. sensors should be EM-shielded to allow 

continuous measurement.

• Prism breaking mechanism understood  J. Storey


