THESIS INFORMATION

Thesis title: One loop corrections to the decays of Higgs and charged leptons in
the flipped 3-3-1 model and the 3-3-1 model with abitrary

1. PhD student information.
Full name: HOANG HANH PHUONG
Education schedule: 2016-2020
Specialty: Theoretical Physics and Mathematical Physics.
Code: 944 01 03

2. Training institution: Ha Noi Pedagogical University 2.

3. Research objects and scope of the study: Constructing formulas of branching ratios
(Br), signal strengths of some rare decays with leading contributions from one-loop
levels in the 3-3-1 models, then using them into numerical investigations in order to
compare the results with experiments. The decays mentioned in this thesis are the

standard model-like (SM-like) Higgs and charged leptons decays # = ut,u —>ey in
the flipped 3-3-1 model, and 7 —> Z7,yy inthe 3-3-1 with arbitrary S (331 ).

4. Supervisor information.
Full name: Nguyén Thi Ha Loan.
Institution: Ha Noi Pedagogical University 2.

Academic Title: Assoc Prof.: 2010 , PhD 1997

Specialty: Theoretical Physics and Mathematical Physics.

Full name: Ha Thanh Hung.
Institution: Ha Noi Pedagogical University 2.
Academic Title: Assoc Prof.: 2018, PhD: 2014

Specialty: Theoretical Physics and Mathematical Physics.

5. New results of the thesis.

Studying in details the two decays of the SM-like Higgs in the two versions of the
3-3-1 models, we obtain the following new results:



In the flipped 3-3-1 model, we have constructed all analytic formulas for one-loop

contributions to the branching ratios of the decays # — ut,u — ey . Using these
results for numerical investigations, we have found out the allowed regions of the

parameter space satisfying the experimental cLFV constraints as well as resulting in
the large Br of LFVHD enough to be detected by the upcoming experiments. In

particularly, the Br of LFVHD /4 —tu,7e and 4 — pe can reach orders of
0(103-10%) and O(10°), which are very close to the recent experimental sensitivities.
These results will be used to constrain the parameter space of the model when the
experimental sensitivities are improved in the near future.

In the model 331 B, we have calculated all analytic formulas for all one-loop

contributions to the Br( # —> Zy,yy ), including those ignored previously, for

331
example Fz1,sw . All of the contributions depend weakly on f3 , and they may have

331
the same order with £%14 . For B= \/g , contributions from gauge bosons and Higgs

331
may be large and have the same orders, hence Fz1,svv should not be ignored. The
numerical investigation showed that there exist large contributions from new Higgs

and gauge boson that result in large deviation of the signal strength 5“Zy , and still
satisfy the upcoming experimental constraint from that of the SM-like Higgs decay to

two photons, 5:“;7 <0.04  These large 6“2;/ , is originated from charged Higgs
contributions and large S , but has an upper bound Hzy <M, =0.23 Iy the model
with B = \/g and v; ~3TeV | Hz, may be large in the regions satisfying

u,, =0.99+0.14 Corresponding to the planned sensitivity o, =0.04 , this

model still allows 61u27 =0.1 , but can not reach the planned sensitivity 5.UZy =0.23
for the decay SM-like Higgs to Z and photon.
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