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Research Experience

1. Higgs phenomenology.

We have made global analysis on the Yukawa couplings between higgs and the Fermions. By adopting
the 5fb™! results at 7 TeV, our investigation shows that, the global x2 fit can get its optimal value by
introducing an universal suppression factor 1/2 on the SM Yukawa couplings. On July 4th 2012, both
ATLAS and CMS collaborations at CERN have announced the discovery of a Standard Model(SM)
higgs-like boson near the 125 GeV. The global fits by CMS has convinced our previous results.

After the discovery of the higgs-like particle, the urgent problem is to check whether it is a SM-like
higgs or not, as well as to cross-check whether the new physics models can still survive. We studied the
Next-to-Minimal-Supersymmetric Standard Model(NMSSM), improved the analysis method by taking
a standard x? global fit, instead of the 2-standard deviation cuts on the survive parameters space

regions.
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2. Forward backward Asymmetry Arp phenomenology at hadron colliders.

Forward backward Asymmetry is defined as App = (Ng— Np)/(Nr+ Ng), where Ng/Np is the number
of events in which some particular final-state particle is moving "forward /backward" with respect to
some chosen direction. App indicates the angular distribution information of the final-state particle
which is determined by the nature of the coupling structure. It can be utilized to test the Standard
Model and discover New Physics Beyond the SM. Some experimental and theoretical inconsistency has
been observed in App measurements, such as in channel of ete™ — bb at LEP and pp — tf + X at
Tevatron.

My research work includes:

(a) Calculated higher order correction of top quark App in a Z’ model. A flavor changing
t-channel Z’ have been proposed in previous paper to explain the deviation from SM prediction in
top App measured at Tevatron. However, do/dM;; distribution in this model based on Leading
Order(LO) calculation can not fit well with the experimental observation. We calculated the
higher order corrections and found the differential distribution do/dM;; can be improved while
the top asymmetry is still in agreement with the observed value.

(b) Proposed a new color octet axial-vector boson Zo which locates near the top pair
threshold region to explain the App derivation observed at the Tevatron. we pointed
out that the deviation arises from the top quark pair production threshold region. Moreover we
proposed a new color-octet vector boson Z¢ with mass just above top quark pair threshold, rather
than the O(1 TeV) heavy particle in other theoretical explanations. All experimental observables
can be excellently reproduced in this scenario. The new boson is likely to be a tf bound state
and the Large Hadron Collider(LHC) can make a discovery if it really exists. It is dramatic that
after we finished this paper, the CDF collaboration at the Tevatron presented a new measurement
recently showing that the inconsistency between the experimental and SM predicted App is located
in large M7 region. Whether our proposed new boson scenario can still survive is currently under
studying.

(c) Defined a new observable Aorp to study the forward backward asymmetry at the
LHC. App defined in the left right asymmetric colliders, e.g. eTe™ collider LEP and pp collider
Tevatron is invalid at the left right symmetric pp collider LHC since it does not have preferred
direction. We defined a new experimental observable Aopp to study the forward backward distri-
bution at the LHC. We calculated the SM predictions for leptons, bottom and top quarks under
this definition. At the LHC, experimental measurement of Agrp can be used to crosscheck the
previous App measurements.

3. 7 mass measurement using threshold scan method at BES
BEijing Spectrometer(BES) has unique advantage in 7 mass measurement by studying the production
of eTe™ — 777~ in the immediate vicinity of the threshold. 7 mass measured by BES collaboration
is one of the most accurate values in the world. Based on Monte Carlo simulation, I researched the
tau mass measurement experiment for the new generation high luminosity detector BESIII before its
upgrade.

(a) Refitted the existing data by adopting new high accurate e™e~™ — 777~ theoreti-
cal cross section. The refitted 7 mass agrees with previous results, which shows theoretical
uncertainty is not the dominant error resource.

(b) Simulated the data taking strategy and obtained the optimal scheme for BESIII 7
mass measurement. I studied all possible error resources and estimated the precision of m.
that BESIIT can achieve. Our research shows that beam energy calibration is the dominant error.
This induced the sequential project of installing Compton backscattering equipments to calibrate
the beam energy precisely. Now the BESIII has already obtained the preliminary results on 7
mass. More data will be taken in the coming year.
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Computer Proficiency

Languages: FORTRAN, C.

Software: Mathematica, ROOT, PYTHIA, FEYARTS, FORMCALC, FEYNCALC, LOOPTOOLS,
Madgraph etc.

Conferences and Workshops

20th International Conference on Supersymmetry and Unification of Fundamental Interactions, August
2012. Peking University, Beijing, China

School on Strongly Coupled Physics Beyond the Standard Model, January, 2012, The Abdus Salam
International Center for Theoretical Physics, Trieste, ITALY

International Conference and Summer school on LHC Physics, August, 2010, Tsinghua University, Beijing,
China

Weihai Summer Forum On Frontiers of High Energy Physics-QCD and Hadron Physics, August 2010,
Weihai, China

4th TeV Work Group Conference. August, 2009, Tianjin, China

Weihai Summer Forum On Frontiers of High Energy Physics-LHC Physics, July 2008, Weihai, China
BCSPIN Summer School In Particle Physics And Cosmology, June 2007, Beijing, China

Frontiers of Particle Physics 2006: Beyond the Standard Model, August 7 - 11, 2006, Beijing, China

Topical Seminar on Frontier of Particle Physics 2005: Heavy Flavor Physics, August 13- 17, 2005, Beijing,
China

Foundation

Postdoctoral Science Foundation of China under grant number Y2Y2231B11. 50000RMB.
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