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11. Tom tt cac két qua méi cia luan an:

- Luén 4n d3 tinh toan chi tiét cac sb hang khéi luong va tuong tdc mai trong mo hinh
BDW, mét md hinh mé rong ctia md hinh chuan bang cach ting thém cac hat vectorlike va nhom
U(1)y.

- Luén 4n da mé rong mo hinh BDW bang cach xét trudng hop s6 hang tron dong ning
khac khéng, va van dung né dé khao sat bai toan muon g — 2 cung cac phan ri semileptonic ctia
B meson, c¢6 ddi chiéu hai trudng hop c6 va khong ¢ sb hang tron dong nang. Biéu thiic giai tich
cho cac déng gop cuia vat Iy mai déi voi moment tir di thuong ctia muon va cac hé sé Wilson Cg(')
, Cl(g da duoc tinh toan chi tiét. Tir cic rang budc thuc nghiém twong Gmg, ving cho phép trong
khong gian tham sb cia mé hinh di duoc xéac dinh.

- Lu4n an ciing nghién ctru vé tinh unitary ctia ma trdin CKM va phén rd b — sy trong
khuon khd mé hinh BDW. Két hop véi cac dir liéu cép nhat vé muon g — 2, cac phan ra
semileptonic cia B meson, khdi lugng quark, ching t6i thu dugc ving tham sb cho phép ciia mé
hinh mét cach diy da hon trudc.

12. Kha ning tmg dung thuc tién:
- M6 hinh BDW gitip giai thich dugc céc sai léch gitta cac tinh toan 1y thuyét va két

qua do dac thuc nghiém ma mo hinh chuan khéng thé 1y giai duoc.



- Viéc mé rong mo hinh BDW bang cach xét trudng hop s6 hang tron dong ning khac
khong, ciing nhu viéc thu hep khong gian tham sé ctia mé hinh tir cac rang budc thuc nghiém
gitip cho mé hinh trd nén chinh xac hon, ¢ thé dua ra nhiéu tién doan 1y thuyét phu hop véi
thuc nghi¢m hon.

13. Cac huéng nghién ciru tiép theo: Trong thoi gian téi, chung t6i du dinh s& danh gia anh
huong cua hiéu tng tron dong ning ddi véi khong gian tham sb khi két hop thém diéu kién
rang budc tng véi chuyén tiép b — sy. Ngoai ra, mé hinh BDW con c6 thé duoc mé rong
bang cach thém co ché seesaw dé sinh khéi lugng cho neutrino, hodc siéu ddi ximg hoa dé
giai quyét van dé phan bic gauge.
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11. Summary of the new findings of the thesis

- The thesis has described in detail interaction terms in the BDW model, an extension
of the Standard Model with extra vectorlike particles and an additional U(1)y
symmetry. The model’s Lagrangian and important terms involving the new physics
sector have been analytically calculated.

- The thesis has generalized the BDW model by considering the non-vanishing kinetic-
mixing effect, then using it to examine the muon g — 2 problem and B meson
semileptonic decays. Analytical expressions of the new physics contributions to the

muon anomalous magnetic moment and the Wilson coefficient (,'9(') , Cl(g have been
obtained. From relevant experimental constraints, the viable parameter region has been
identified.

- The thesis has also analyzed the b — sy decay and CKM unitarity violation in the
scope of the BDW model. Taking into account the recent data on the muon g — 2,
semileptonic decays of B meson, quark masses, we obtained the allowed parameter region
of the model in a more comprehensive way.

12. Practical applicability, if any:

- The BDW model is capable of explaining some deviations between theoretical
predictions and experimental measurements, which the standard model is not.

- By generalizing the BDW model through taking into account the non-vanishing
kinetic-mixing term and by reducing the parameter space, the model has become more precise
and can produce more accurate predictions that go well with experimental data.



13. Further research directions, if any:

Our research goal in the near future is to investigate the impact of the kinetic-mixing effect
on the parameter space of the BDW model when considering additional constraints on the B
meson radiative decay. Furthermore, this model can be extended by adding the seesaw
mechanism to generate masses for neutrinos, or by integrating supersymmetry to solve the
gauge hierarchy problem.
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