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Extracting strong coupling constant with energy correlates at CEPC
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Previous o extraction using Energy correlators
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Previous o ¢ extractions using event shape observable
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A extractlon using E5C/E2C in CMS experiment 2402.13864
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A extractlon using E5C/E2C in CMS experiment 2402.13864
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E3C/E2C at ¢ e~ collisions: Theoretical prediction
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E3C/E2C at ¢ e~ collisions: Theoretical prediction
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E3C/E2C at ¢ "¢~ collisions: Hadronization correction
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Extracting strong coupling constant with energy correlates at CEPC

Nominal: €2 : Analytical model (2405.19396)

PYTHIA: lund string model

variation: ERWIG: cluster model
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Hadronization uncertainty |
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E3C/E2C at ¢ Te~ collisions: Detector effect
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Delphes simulation using CEPC setting

Energy resolution:

ECAL: 16 % /\/E
HCAL: 50 % /\/E

Space resolution:
Charged particle: 0.17mrad (E>10GeV)

Taking ratio

Scale: Reduced from ~10% to ~2%
Shape: From steep to flat

L Associated exp. uncertainty will also reduced
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Expected sensitivity of o ¢ extraction using )(2 tool
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Expected sensitivity of o ¢ extraction using )(2 tool
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Expected sensitivity of o ¢ extraction using )(2 tool

T
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Expected sensitivity of o ¢ extraction using )(2 tool
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Expected sensitivity of a¢ extraction
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Summary

- E3C/E2C in collinear region at eTe ™ colliders has substantial advantages:

- Never been explored before

- Reduced theoretical uncertainty in a¢ extraction

- Reduced hadronization effects
- Minimal dependence on detector response

- Precision can reached:
- 2% precision under 4Opb_1(1 minute collection in CEPC)
- 0.4% precision under 1fb_1(0.5 hours collection in CEPC)
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