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CDR’s results
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Channels Table(2018.11)
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All scaled to 240 GeV，5.6ab-1

Signal
Precision

Signal
Precision

Signal
Precision

Z H Z H Z H

H->qq H->WW H→γγ, Zγ

ee

bb 1.32%

ee

lvlv 9.52% μμ

γγ

23.7%

cc 13.5% evqq 4.56% vv 10.5%

gg 7.22% μvqq 3.93% qq 9.84%

μμ

bb 0.99%

μμ

lvlv 7.29% vv Zγ(qqγ) 15.7%

cc 9.54% evqq 3.90% vvH(WW fusion)

gg 5.01% μvqq 3.90% vv bb 3.00%

qq

bb 0.46%

vv

qqqq 1.90% H→μμ

cc 11.1% evqq 4.65% qq

μμ 17.1%
gg 3.64% μvqq 4.14% ee

vv

bb 0.39% lvlv 11.5% μμ

cc 3.83% qq qqqq 1.75% vv

gg 1.47% H->ZZ H→ττ

H->Invisible vv μμqq 8.26% ee

ττ

2.75%

qq

ZZ(vvvv)

232% vv eeqq 40% μμ 2.61%

ee 370% μμ vvqq 7.32% qq 0.95%

μμ 245% ZH bkg contribution 19.4% vv 2.66%



Possible improvement in analysis
• Advised by Jianming

• For Higgs Width: Dominant.

• H → ZZ. Esp. for Z→𝑞𝑞.

• other vvH than bb;

• Others, H→Z𝛾; Z→𝜏𝜏, H→𝑎𝑛𝑦𝑡ℎ𝑖𝑛𝑔

• Advised by Zhen

• H→𝑖𝑛𝑐𝑙𝑢𝑠𝑖𝑣𝑒; Correlation.

• Full hadronic b/c/g/W/Z.

• Long term goal.
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New analysis since Novemeber

• H→𝑖𝑛𝑣𝑖𝑠𝑖𝑏𝑙𝑒 By Tan Yuhang

• 153% → 71%.

• Z→𝑞𝑞, H→𝜇𝜇 By Ran Kunlin

• 19% → ~10%

• H→𝑍𝑍 By Kong Lingteng, Alex

• Result even worse since bkg are underestimated in previous study.

• 𝜏 finding By Yu Dan

• Could use tau relevant variables in all analysis

• Not applied for most channels yet.
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H→𝑖𝑛𝑣𝑖𝑠𝑖𝑏𝑙𝑒
• Major improved in qq.

• Add tau information

• Bkg total is ~6x smaller than Moxin’s study.
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Previous Now

Z->ee 370% 341%

Z->mm 245% 191%

Z->qq 232% 78%

Combined 153% 71%



Z→𝑞𝑞, H→𝜇𝜇
• Use latest sample to avoid the zero Z width

• Cut-based significance in [124,125] GeV: 8.74𝜎

• Total uncertainty ~10% in 5.6iab.
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𝑍 → 𝜇𝜇,𝐻 → 𝑍𝑍 → 𝑣𝑣𝑞𝑞
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Current: This plot only show qq on shell. 
(qq off shell side has much higher bkg.)

Old result: 
qq on shell/ off shell not separated.
nearly free SM/ZH bkg
Actually impossible.

Need more manpower and effort on H->ZZ.7.32%->12.2%



𝑍 → 𝜏𝜏 extrapolation

• Currently all 𝑍 → 𝜏𝜏 events are not considered

• Now tau finding has enough efficiency/purity

• Estimate from 𝑍 → 𝜇𝜇:

• Signal

• Cx Τ6.75 6.77 = 99.7%. Ignored.

• For simplified case (Non-jets), 90%;

• Jet case, 65%. (80%*80%).

• SM bkg: 2x.

• If using 𝑀𝜇𝜇
𝑟𝑒𝑐𝑜𝑖𝑙

• width 5x larger;
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Preliminary plan



𝑍 → 𝜏𝜏 extrapolation

Signal
Precision

Z H

ττ

bb 0.99%

cc 9.54%

gg 5.01%

WW 2.47%

γγ 24%

μμ 100%

ττ 2.70%

invisible 191%

ZZ(vvqq) 12.2%
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Ideal 𝜏𝜏: same as μμ

Signal
Precision

Z H

ττ

bb 1.2%

cc 11%

gg 8%

WW 3.1%

γγ 24%

μμ 100%

ττ 2.9%

invisible 211%

ZZ(vvqq) 13.8%

Current 𝜏𝜏:
(5.6ab-1) CEPC

𝜎(𝑍𝐻) 0.50%

𝜎 𝑍𝐻 ∗ Br(H → bb) 0.27%

𝜎 𝑍𝐻 ∗ Br(H → cc) 3.3%

𝜎 𝑍𝐻 ∗ Br(H → gg) 1.3%

𝜎 𝑍𝐻 ∗ Br(H → WW) 1.0%

𝜎 𝑍𝐻 ∗ Br(H → ZZ) 5.1%

𝜎 𝑍𝐻 ∗ Br(H → 𝜏𝜏) 0.8%

𝜎 𝑍𝐻 ∗ Br(H → 𝛾𝛾) 6.8%

𝜎 𝑍𝐻 ∗ Br(H → 𝜇𝜇) 10%

𝜎 vv𝐻 ∗ Br(H → bb) 3.0%

Brupper(H → inv. ) 0.26%

𝜎 𝑍𝐻 ∗ Br(H → 𝑍𝛾) 16%

Width 2.8%

bb, WW and ττ would gain a bit in extrapolation.
Not so significant. Need more validation. 



Results
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(5.6ab-1) CEPC 2018.11 2019.4

𝜎(𝑍𝐻) 0.50%

𝜎 𝑍𝐻 ∗ Br(H → bb) 0.27%

𝜎 𝑍𝐻 ∗ Br(H → cc) 3.3%

𝜎 𝑍𝐻 ∗ Br(H → gg) 1.3%

𝜎 𝑍𝐻 ∗ Br(H → WW) 1.0%

𝜎 𝑍𝐻 ∗ Br(H → ZZ) 5.1%

𝜎 𝑍𝐻 ∗ Br(H → 𝜏𝜏) 0.8%

𝜎 𝑍𝐻 ∗ Br(H → 𝛾𝛾) 6.8%

𝜎 𝑍𝐻 ∗ Br(H → 𝜇𝜇) 17% 10%

𝜎 vv𝐻 ∗ Br(H → bb) 3.0%

Brupper(H → inv. ) 0.41% 0.26%

𝜎 𝑍𝐻 ∗ Br(H → 𝑍𝛾) 16%

Width 2.8%

Fcc-ee CDR:
CERN-ACC-2018-0057


