Cen Zhang K4
30 May 1984 — 9 June 2021

with Pier Paolo Giardino and Ramona Gréber, in Tokyo, 26 February 2017



Cen and HEFT

2021 Hefei+online: local organiser | mesriccs

. . We are writing to express our interest in hosting the HEFT 2022

with Me ng Xi ao, Yushe ng Wu , workshop, in Beijing, China. In fact, we were interested in hosting the
next workshop in 2021, but we have heard that, due to the covid, the
University of Granada and the 2020 LOC would like to have another go in

and Shua ng-YOHg Zhou hosting the HEFT 2021. If this is the case, we will still be interested

in the one after, HEFT 2022.

2019 Louvain: organisation commity

2018 Mainz: EW top loops in Higgs processes

2016 Copenhagen: SMEFT at NLO in QCD

2014 Madrid: Global EFT for top FCNCs

Copenhagen, 29 Oct. 2016
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https://indico.ihep.ac.cn/event/13632/
https://agenda.irmp.ucl.ac.be/event/3283/
https://indico.mitp.uni-mainz.de/event/160/sessions/207/#20180418
https://indico.nbi.ku.dk/event/855/contributions/6089/
http://tpcsf.ihep.ac.cn/div4-english/zhangc.htm
https://workshops.ift.uam-csic.es/HEFT2014/program
https://inspirehep.net/authors/1273362
https://indico.cern.ch/event/1161919/

Scientific trajectory
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"Cen Zhang Outstanding Research Scholarship"
donated by Xianqing Cen and Ming Zhang, 4 March 2022
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https://indico.ihep.ac.cn/event/11202/contribution/21
https://www.phy.pku.edu.cn/info/1183/7668.htm
http://www.ihep.ac.cn/xwdt/zhxw/2022/202205/t20220530_6455173.html
https://inspirehep.net/authors/1273362
https://indico.cern.ch/event/1161919/

Scientific trajectory

I am so impressed with Cen that | some-
times say that | have not figured out
yet what he cannot do. He is an expert
. in collider physics, precision electroweak
2002_06 BSC’ Pekmg U physics, and perturbative QCD, both at
tree level and one-loop level, and he is
very fast to learn and apply new tech-
. niques. He is creative and broadly inter-
2006-11 PhD: Urbana Champalgn ested in physics. He has continued to
branch out into new areas and find im-
portant contributions to make. He is so
thorough and careful that you can trust
2012-14 PD, UCLouvain his results, and he is honest when he
doesn’t understand something (which is
rare). He thinks deeply about physics,
and is not satisfied until he understands

2014-17 PD, Brookhaven things from first principles.

Scott Willenbrock

since 17 Associate prof., IHEP & UCAS
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SMEFTs living on the edge: determining the UV theories from positivity and extremality
Cen Zhang (Beijing, Inst. High Energy Phys. and Beijing, GUCAS and Peking U., CHEP) (Dec 21, 2021)

e-Print: 2112.11665 [hep-ph]

paf S cite D 10citations

Constraining gqtt operators from four-top production: a case for enhanced EFT sensitivity
Cen Zhang (Beijing. Inst. High Energy Phys) (Aug 19, 2017)
Published in: Chin Phys.C 42 (2018) 2,023104 - e-Print: 1708.05928 [hep-ph]

pdf P DOl [3 cite D 40citations
Single Top Production at Next-to-Leading Order in the Standard Model Effective Field Theory #
Cen Zhang (Brookhaven Natl. Lab) (Jan 22. 2016)

Published in: Phys Rev.Lett. 116 (2016) 16, 162002 - e-Print: 160106163 [nep-ph]

Bpst @00l [ cite 2 68 citations
Effective field theory approach to top-quark decay at next-to-leading order in QCD #3
Cen Zhang (Louvain U., CP3) (Apr 4, 2014)

Published in: Phys. Rev.0 90 (2014) 1,014008 - e-Print: 1404.1264 [hep-ph]

Bedt @ oo [ cie D 59 citations
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https://inspirehep.net/authors/1333165
https://inspirehep.net/authors/1273362
https://indico.cern.ch/event/1161919/

A SMEFT pioneer

First paper on top EFT production and decay [Zhang, Willenbrock '10]
(5 days before the Warsaw basis paper)

t
o0
3 + 0q W +
w

First loops were out on the following year [Greiner, Willenbrock, Zhang '11]

t t
W W Zy Zy
\A/\/\(;Q\N\/V\ \M/\é@\mvv\
b t

(also computed h — 4~y in unitary gauge [Marciano, Zhang, Willenbrock '11])

(©

and then fitted to EWPD (8 top ops + S, T) [Greiner, Willenbrock, Zhang '12]
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https://arxiv.org/abs/1008.3869
https://arxiv.org/abs/1104.3122
https://arxiv.org/abs/1109.5304
https://arxiv.org/abs/1201.6670
https://inspirehep.net/authors/1273362
https://indico.cern.ch/event/1161919/

More loops would follow...

Oblique corrections from EW operators

[Mebane, Greiner, Zhang, Willenbrock '13

[Chen, Dawson, Zhang
' ! o O
W W :
|

AA~ANANAAANAAA
Top to Higgs FCNC decay [Zhang, Maltoni
and all top decays (incI 4-fermion, FCNC, etc.) [Zhang

de€+1/ QQ
dQ? dcosf 1672 2

S o (e CS%,,CW,CW,CW,QG) fi(cos )
i=+,0,—

|D( 2 mw . Tw)| 2 x

Gauthier Durieux — HEFT — 17 June 2022

13]
13]

13]

'14]


https://arxiv.org/abs/1306.3380
https://arxiv.org/abs/1304.1789
https://arxiv.org/abs/1311.3107
https://arxiv.org/abs/1305.7386
https://arxiv.org/abs/1404.1264
https://inspirehep.net/authors/1273362
https://indico.cern.ch/event/1161919/

. [Willenbrock, Zhang '14]
and a 30-page review

1 Introduction
2 Operator basis
3 Weak boson pair production

4 Flavor

|

Higgs Hunting 2019, Paris

5 Beyond S and T’

6 Precision Electroweak Measurements During the Xmas vacation 2013-2014, | was
in Barcelona at ICREA. Cen and Scott had
just came out with the paper Effective Field
Theory Beyond the Standard Model and |
remember Alex Pomarol telling me:

7 Constraints at One Loop

8 Higgs boson “Finally, someone who understands what
needs to be done for the EFT!”

9 Final Thoughts Christophe Grojean
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https://arxiv.org/abs/1401.0470
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NLO automation...

- top FCNC production [Degrande, Maltoni, Wang, Zhang
- top pair production with chromo dipole [Buarque Franzosi, Zhang
- single-top production [Zhang
-ttt [Bessidskaia Bylund, Maltoni, Tsinikos, Vryonidou, Zhang
- tth [Maltoni, Vryonidou, Zhang
. th, thq [Degrande, Maltoni, Mimasu, Vryonidou, Zhang
- EW top loops in Higgs processes [Vryonidou, Zhang
- eTe” — ttincl. CPV EW dipoles [Durieux, Perellé, Vos, Zhang
- EW top loops in ete™ — WTW~ [Durieux, Gu, Vryonidou, Zhang
- SMEFT@NLO [Degrande, Durieux, Maltoni, Mimasu, Vryonidou, Zhang
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https://arxiv.org/abs/1412.5594
https://arxiv.org/abs/1503.08841
https://arxiv.org/abs/1601.06163
https://arxiv.org/abs/1601.08193
https://arxiv.org/abs/1607.05330
https://arxiv.org/abs/1804.07773
https://arxiv.org/abs/1804.09766
https://arxiv.org/abs/1807.02121
https://arxiv.org/abs/1809.03520
https://arxiv.org/abs/2008.11743
https://inspirehep.net/authors/1273362
https://indico.cern.ch/event/1161919/

..used in global analyses

. tOp FCNCS [Durieux, Maltoni, Zhang '14]
. tOp sector [Hartland, Maltoni, Nocera, Rojo, Slade, Vryonidou, Zhang '19]
- top sector [Brivio, Bruggisser, Maltoni, Moutafis, Plehn, Vryonidou, Westhoff, Zhang '19]

- top + Higgs + diboson

[Ethier, Magni, Maltoni, Mantani, Nocera, Rojo, Slade, Vryonidou, Zhang '21]

83qq c8qd
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L i ..
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. tOp + tOp IOOpS in EWPD (beyond Ob“que) [Liu, Wang, Zhang, Zhang, Gu '22]
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https://arxiv.org/abs/1412.7166
https://arxiv.org/abs/1901.05965
https://arxiv.org/abs/1910.03606
https://arxiv.org/abs/2105.00006
https://arxiv.org/abs/2205.05655
https://inspirehep.net/authors/1273362
https://indico.cern.ch/event/1161919/

Positivity | T em

| | e
- VBS ' o EZ [Zhang, Zhou '18]
: aQGC ;‘0 ‘ ov [Bi, Zhang, Zhou '19]
- xpT : ‘ : e [Wang, Guo, Zhang, Zhou '20]
- convex geometry 72_131 ’ [Zhang, Zhou '20]
- ete” = efe” [Fuks, Liu, Zhang, Zhou '20]
- extremal positivity in transverse VBS [Yamashita, Zhang, Zhou 20]
- ete” — Yy [Gu, Wang, Zhang '20]
- generalised elastic positivity for massive spin-2 [Wang, Zhang, Zhou '20]
- multifield [Li, Xu, Yang, Zhang, Zhou '21]
- triple crossing [Du, Zhang, Zhou '21]
- "SMEFTs living on the edge" [Zhang '21]

recomposition from PDF file and final editing by
Jiayin Gu, Xu Li, Jiang-Hao Yu, Hao Zhang and Shuang-Yong Zhou

. Dre”—Yan moments [Li, Mimasu, Yamashita, Yang, Zhang, Zhou '22]
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https://arxiv.org/abs/1808.00010
https://arxiv.org/abs/1902.08977
https://arxiv.org/abs/2004.03992
https://arxiv.org/abs/2005.03047
https://arxiv.org/abs/2009.02212
https://arxiv.org/abs/2009.04490
https://arxiv.org/abs/2011.03055
https://arxiv.org/abs/2011.05190
https://arxiv.org/abs/2101.01191
https://arxiv.org/abs/2111.01169
https://arxiv.org/abs/2112.11665
https://arxiv.org/abs/2204.13121
https://inspirehep.net/authors/1273362
https://indico.cern.ch/event/1161919/

A humble, generous, joyful friend,

a meticulous, passionate and insightful colleague,

quietly passed away a year ago.

His legacy lives on.



