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What did we do?

• Measurements with several accelerators

• Processed the data

• Data compared and interpreted

• Lots of different people explaining things to 

us
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Our goal

• Map if there is brightness loss of the LHC 

beam along the injector chain

• See how the wire scanner measurement 

affects the beam
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Transverse emittance

• Number that gives an 

indication of the transverse 

size and the angles

• Ideally: as small as possible

• Important for the brightness
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Intensity

• Number of protons in a bunch

• Also important for brightness

6



Brightness

• Density of particles in 

transverse plane

• Brightness was calculated 

using measured data

• High brightness —> more 

collisions

• Brightness drops off 

throughout chain
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Brightness = ———————
No. of particles

Area



Collecting data

• Measurements at 

various moments in 

different accelerators

• Booster, PS, SPS, 

(LHC)

• Injection and 

extraction
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Wirescanner

• Measure beam profile 

and beam sigma in 

transverse plane

• Separate horizontally 

and vertically

• Application gives 

intensity and emittance
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Tomogram



Results

LHC25 beam

Previous beam used in LHC
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BCMS beam

Current beam used in LHC



Different beams

• Difference in brightness

• Beams are prepared 

differently

• LHC25: bunches have 

lower intensity in the PSB

• Batch Compression 

Merging and Splitting
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Loss of brightness between PSB and PS

• Optics mismatch

• Magnet settings of the 

machines do not match

• Beam oscillation —> 

emittance blow-up

• Upgrades during shutdown
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Part 2: The effect of the wire scanner on other 

measurements
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SEM Grid

• Measures beam profile

• Application calculates 

emittance

• Measured before 

beam dump

• Horizontal and vertical 

separate

16

Booster

WS
SEM Grid



Collecting data

• 3 Different measuring moments:

• Only wire scanner

• Only SEM grid

• Wire scanner and SEM grid 

simultaneously

• Does the wire scanner affect the 

SEM grid measurement?
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Results
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Results
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Summary

• The BCMS beam is 

brighter than LHC25

• Significant loss of 

brightness between 

PSB and PS for BCMS

• Simultaneous 

WS/SEM 

measurements cause 

inaccuracy for SEM



Thank you


