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Outline

▪ Motivation

▪ Luminosity of the ATLAS at HL-LHC with IHEP-IME LGAD

▪ Design for CEPC fast luminosity measurement

▪ Summary
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▪ High luminosity Large Hadron Collider

– Instantaneous luminosity 7.5 × 1034𝑐𝑚−2𝑠−1

– The uncertainty decrease from <2% to <  1%(off line) (LHC is 2%) very challenging！

Motivation

▪ The importance of the luminosity measurement

– Affect the physics goals： precision measurement of the Higgs …

– fast feedback for the beam adjustment: efficient beam steering, machine 

optimization and fast checking of running conditions
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HL-LHCLHC

L increase 7 times
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Challenges for luminosity measurement
▪ Experience we got from the LHC ?

– Linearity and stability is most important

– Several luminosity detectors work together to decrease the uncertainty to1%.

▪ LGAD to do the luminosity measurement (new technology)

– Fast time resolution, excellent radiation hardness
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Luminosity measurement detectors
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Beam Monitor of ATLAS with LGAD 4
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The signal of the BMA with LGAD 5
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Efficiency vs integrated luminosity 6
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Linearity：µ dependence 7

✓ µ dependence: Any detector response systematic effect 
which will affect the linearity of the luminosity measurement

✓ The data points were fitted with straight line. (P1 is the 
slope) 

✓ The BMA DAQ (gain-corrected) has the lowest P1
Which means the highest linearity

• One order better than the LUCID 
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Calibration Strategy 9
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Self calibration using the pulse height spectra 10
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Detector calibration based on MPV 11

Most Probable Value
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Carbonated LGAD Performance at room temperature 12

• Carbonated LGAD before irradiation
• Trigger only on both trigger boar
• No significant performance decrease after long time 

operation 

Sr90 beta source

Trigger board

DUT
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Carbonated LGAD Performance 13
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• Carbonated LGAD after irradiation
• 8e14 neq/cm2

• Tested at room temperature (according to BMA requirement)
• Trigger on both trigger board and DUT

• Baseline noise reduced
• Still can see a separation between baseline and MIP

• No significant performance decrease after long time 
operation
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Summary

▪ BMA with LGAD shows promising ability of the luminosity 

measurement at ATLAS

– Almost no µ dependence (good linearity)

– High S/N ratio

– Promising self calibration with the bias voltage adjustment 

• Run-3 showed that BMA with LGAD is a good candidate as an online 

and offline luminosity monitor @ HL-LHC, in addition to LUCID-3.
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Thank you for your 

attention！
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▪ Back up
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Luminosity test System with the LGAD

▪ Fast electronics

▪ Long distance of the signal transfer

– Radiation hardness and low signal loss cable

▪ Detector HV power supply et al.

17


	Slide 0: LGAD在ATLAS束流亮度快速测量中的应用
	Slide 1: Outline
	Slide 2: Motivation
	Slide 3: Challenges for luminosity measurement
	Slide 4: Beam Monitor of ATLAS with LGAD
	Slide 5: The signal of the BMA with LGAD
	Slide 6: Efficiency vs integrated luminosity
	Slide 7: Linearity：µ dependence
	Slide 8
	Slide 9: Calibration Strategy
	Slide 10: Self calibration using the pulse height spectra
	Slide 11: Detector calibration based on MPV 
	Slide 12: Carbonated LGAD Performance at room temperature
	Slide 13: Carbonated LGAD Performance
	Slide 14: Summary
	Slide 15
	Slide 16
	Slide 17: Luminosity test System with the LGAD

