Mau 17
THONG TIN VE LUAN AN TIEN Si

1. Ho va tén nghién ctru sinh: B Thu Ha 2.Gio1 tinh: Nir

3. Ngay sinh: 01/05/1986 4. Noi sinh: Hai Duong

5. Quyét dinh cong nhan nghién ciru sinh: 3035/QD-DHKHTN, ngay 22/08/2016 cia Hiéu
trrong truong DH Khoa hoc Tu nhién Ha Noi

6. Cac thay doi trong qué trinh dao tao: Quyét dinh gia han sé 567/QD-DHKHTN, ngay
14/02/2020; quyét dinh gia han s 318/QD-DHKHTN, ngay 01/02/2021.

7. Tén d tai luan an: Gan dung quy dao thang cho céc qua trinh tn xa ning luong cao trong

hap dan luong tir

8. Chuyén nganh: Vat Iy Iy thuyét va Vat ly toan 9. M4 s6: 9440130.01
10. Can bd huéng dan khoa hoc: GS. TSKH.Nguyén Xuin Han
11. Tom tat cac két qua moi ciia luan an:

- Thu dugc tiét dién tan xa cua hat trén hai thé ngoai cu thé 1a thé Gauss va thé Yukawa.

- Thu dugc biéu dién quy dao thang cho bién do6 tan xa cho thé Newton, bao gom dong
gop cua bo chinh twong dbi tinh va bd chinh luong tir tir gian do mot vong trong ly thuyét hap
dan luong tir hiéu dung.

- Thu duoc biéu thirc quy dao thang cho bién d6 tan xa va sé hang bd chinh cua né bang
phuong phéap chuan thé trong biéu dién toa do trong khudn kho ly thuyét hap dan luong tor
tuyén tinh.

- Tinh méi va khac biét cua két qua trén so véi cac nghién ctru trude d6 1a ching toi da
két hop céc hiéu tng tuong ddi tinh va hiéu tng lugng tir trong tan xa hap dan dé lam rd mot
phan caa méi lién hé giira ly thuyét treong luong tir hiéu dung cua thuyét trong dbi rong va co
hoc lugng tir twong dbi tinh. Cu thé:

+ S6 hang b chinh twong déi tinh dugc tinh tir cac dong gop khong giai tich va duoc
giai thich 1a két qua cua dao dong "zitterbewegung" khi khoang cach giita cac hat bi dich
chuyén mét luong bang d6 dai cia mot bude song Compton. Pong gop nay lién quan dén tinh
khong dinh xt cua hat. Néu hat ¢ khéi lwong, khdng thé dinh x& trong mét thé tich c6 kich
thugc tuyén tinh nho hon do dai budc séng Compton cua hat twong tng, n6i cach khéc - khai

ni¢ém toa do cua hat theo nghia thong thuong cua tir nay 1a hoan toan vo nghia.



+ S6 hang bo chinh lugng tir lién quan dén hang sé Planck ciing duoc tim thay. Pay 1a
két qua mai va can duoc xem xét cu thé hon nira & mire ning lwong Planck khi tinh dén céc b

chinh loop bac cao hon.
12. Kha ning tmg dung thuc tién:

Nhitng két qua thu duoc trong luan an, trén co S& gan dung quy dao thang bang hang
loat c4c cach tiép can khac nhau 1a co s& cho viéc tiép tuc nghién ctru bai toan tan xa hap dan
cling nhu théng nhat bon loai twong tac: twong tac dién tir, trong tac yéu, twong tac manh va

tuong tac hap dan.

13. Cac hudng nghién ctru tiép theo: Tuong tc hap din, Théng nhét bon loai twong tac.
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11. Summary of the new findings of the thesis

- Obtain the scattering cross section of the particle on two external potentials, namely
the Gauss potential and the Yukawa potential.

- Obtain a linear trajectory representation for the scattering amplitude for the Newtonian
potential, including the contribution of relativistic correction and quantum correction from the
one-loop diagram in the effective quantum gravity theory.

- Obtain the straight orbital expression for the scattering amplitude and its complement
term using the quasipotential method in coordinate representation within the framework of
linear quantum gravity theory.

- The novelty and difference of the above results compared to previous studies is that
we have combined relativistic effects and quantum effects in gravitational scattering to clarify
part of the relationship between effective quantum field theory of general relativity and
relativistic quantum mechanics. Specifically:

+ The relativistic correction term is calculated from non-analytical contributions and is
explained as the result of "zitterbewegung" vibrations when the distance between particles is
shifted by an amount equal to the length of a Compton wavelength. This contribution is related
to particle nonlocality. If a particle has mass, it cannot be localized in a volume with linear
dimensions less than the Compton wavelength of the corresponding particle, in other words -
the concept of particle coordinates in the usual sense of the word is complete. completely
meaningless.



+ The quantum correction term related to Planck’s constant is also found. This is a new
result and needs to be considered more specifically at the Planck energy level when taking into
account higher order loop corrections.

12. Paratical applicability, if any: The results obtained in the thesis, on the basis of
approximating straight orbits using a series of different approaches, are the basis for continuing
to study the gravitational scattering problem as well as unifying four types of interactions:
electromagnetic interaction, weak interaction, strong interaction and gravitational interaction.

13. Further research directions, if any: Attractive interactions, Unifying the four types of
interactions.
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