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Exclusive Z decays at the CEPC
Proposed by Shan Cheng and Qin Qin



CEPC as a Tera-Z factory

Decay mode Branching ratio = CEPC Uncertainty
Z — J/y 8.02 x 1 |

29 ~1.8%

0 8
Z — T(1S)y  5.39 x 107° [29 ~ 3.4%
Z — pOy 4.19 x 1077 [29 ~ 1.8%
12 4 — wy 2.82 x 107% [29 ~ 0.8%
1 O Z Z — o 1.04 x 107® [29 ~ 1.6%

7 — 70y 0.80 x 1012 [29] < 3.4 %108
Z —ny 0.1 —1.7x 1071 [30] ~ 12% — 50%
Z —n'y 3.1 —4.8x 1077 [30]  ~2.7—3.4%

[Grossman,Konig,Neubert,1501.06569]
[Alte,Konig,Neubert,1512.09135]

B(Z — mt77) = (0.83 £ 0.06) x 107"

B(Z - KTK™) = (1.744+0.06) x 1072
[Cheng,Qin,1810.10524]



Test of Factorization

* |n B meson decays, dirty:
large, but unknown power corrections
~ O(Agep/my )
 |[n Z decays, clean:

power corrections are ignorable

™ O(ATCSCD/ME)



Extraction of Distribution
Amplituaes

proton meson
PDF DAs

dar(, 1) = 62(1 — ) |1+ ay! (O (22 — 1)

ay! (1) Theoretical value CEPC precision
P 0.17 + 0.07 ).02

W 0.15 + 0.12 .01
o 0.23 + 0.08 ).02




Proposals

<+ study more non-leptonic channels like zp, pp via
different theoretical methods

e to find channels with bigger branching ratios

e to test consistency between ditferent theoretical
methods

< NLO calculations



Exotic Hadrons
Proposed by Zhen Hu



Exotic Hadrons
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Exotic Hadrons

FREIERESFFEFIEICTI LA R IENS T —EEE /R,
IS HE, IGARTRE1980EMIRYE THUE RIRRL, 125K
IE, FEHFEIECREAZEESQCD,. QCDXRFFN ., BRIHILHFZ
THHENE S ZERON MR, LN AHE, PELHCbZAX T
AERGHERIMME FEEGE, PEICMSAXNTZ2EIRIUE R
SIS HHENE T REEHE, Hit, ECEPC LEHRES T
%R, BENF4RZeinsaPEEIE1CFISELN A ERTIRA .



Exotic Hadrons
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a, determination and non-perturbative

modeling with energy-energy correlator
Proposed by Jun Gao and Hua-Xing Zhu



as determination and non-perturbative modeling with
energy-energy correlator

o o 4 kardos, Kluth, Somogyi, Tulipant, Verbytskyi, 1804.0914¢
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= " Theoretical accuracy: NNLO + NNLL (back-to-back)

b ——— Hadronization corrections:
2 2:: '*""""-“v*ewvv.,w-‘-f"""’"“ | :

. non-perturbative modeling/Monte Carlo

W : ; . - : : : . —
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X [dex

0s(m,) = 0.11750 £ 0.00018 (exp.) £0.00102 (hadr.) +0.00257 (ren.) £+ 0.00078 (res.),

Q=912 Gov / Towards ultimate theory accuracy:
o | — LO singular .
Uy > _ mosngar INNLO + N3LL resummation
. / NNLO singular
— N3LL

=&, KEE, inprogress

X (00g)




as determination and non-perturbative modeling with
energy-energy correlator

Q = 20.6 Gev Sensitive to non-perturbative modeling

oes! ~in the back-to-back limit

dcos 8
>
y
A

ds

“UL U s Dokshitzer, Marchesini, Webber,

| T BRL " hep-ph/9905339

] 0.99 098 097 0986

log(Q) dependence from perturbative corrections
Power corrections in Q from non-perturbative hadronization

Goal: (a) Investigating better non-perturbative modeling of hadronization, with energy
conservation sum rule incorporated;

(b) Disentangle perturbative and non-perturbative corrections with data from multiple
Q: important to have energy scan in a wide range at CEPC

= AR

=12, KLEE, inprogress



Gluon/quark differentiation

By using substructure of jets or Machine Learning, one can
discriminate gluon jet and quark jet, or even different flavors.

Proposed by unknown



Thank you!



