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Double Parton Scattering (DPS)
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Threshold for DPS

leading order simulation

Oii = 0.5 mb p!f > 10 GeV @ 1.96 TeV Tevatron

6. = 12.2 mb

/f

4 7 DPS change distribution and cross section.
4, Where is the threshold?
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Threshold for DPS

UE to describe data <5 GeV, DPS only checked >30 GeV
relative uncertainties of Drell-Yan total/differential cross section ~4%

INnclusive jet cross section ~0.4 mb (CDF, Phys.Rev.Lett. 77 (1996) 438-443)

So threshold 210 GeV is not included in description of underlying event,
and need to be checked.



CDF-ll W-mass Measurement

Distribution W boson mass (MeV) x2/dof
mr(e,y) 80,429.1+10.3¢tat £8.0gyst 39/48
Pr€). i 80,A1LA+10. 7t + 118yt 33/62
Py (e) ................................. 80’4263i1455tat b 1175Y5t ................... 69/ 62
ML) 80,4401+ 9. 25at £ /. 3gyst 20/48
() 80,428.2 £9.06tat £10.3gyst 32/02
PT) o 380,428.9 £ 13 1stat £10. 95yt 03/62
Combination 80,433.5 £ 6.4, £ 6.9yt 1.4/5

tension with SM prediction and other experiments

6.9 6 SM prediction: my, = 80359.1 £ 5.2 MeV de Blas, etal., PRD 106 (2022) 3, 033003
4.0 o LHC latest: my, = 0360 = 16 MeV report number: ATLAS-CONF-2023-004
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Jet Energy Calibration

jet energy scale factor:
average UE/pile-up/electronic noise

LHC:
large density :
average Is good enough

Tevatron:
small density
hard to take average o *
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Normalized Distribution
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DPS Effects

choose p;. > 10 GeV for example My, = MM + AM,
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DPS Effects

fsyst — 10 %

threshold p/. > 10 GeV

consider uncertainty from o

Cop = 12215 mb
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DPS Scale Dependence

My, = MM + AMy,
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consider uncertainty from o 4 = 12. mb
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threshold p/. > 10/15/20 GeV

AMy(pr) = 154732/3615/12F MeV

AMy(mp) = 5171/1215/4% MeV

AM(combine) = 581“%/141“3/53 MeV
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Conclusion

Double parton scattering effects can appears in inclusive measurements.
contribute ~1077 total events and O(107%) — O(10~1) GeV shift of Pt

The W-mass tension shows the threshold may be ~10 GeV.

Hope CEPC can help improve the result.
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DPS on p/
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DPS on m
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Figure 2: The integrated interaction cross section o;,; above p| i, for the Tevatron,
with 1.8 TeV pp collisions, and the LHC, with 14 TeV pp ones. For comparison, the
flat lines represent the respective total cross section.
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