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11. Tom tit cac két qua mdi cia luan an:
1/ Xem xét sy anh hudng cua u-hat trong tan xa e'e":

do, /dcosO

bién thién tr 31% dén
cSBorm—l—QED /d COSG

1a/ Trong gan dung Born QED, ty s6

0% dbi véi cos@ =-0.9 dén 0.9999 tai d, =1.6. Véi d, =1.7; d, =1.8 va d, =1.9, ty
s6 nay bién thién lan luot tir 14% dén 0%, 9% dén 0%, va 10% dén 0%.

do, /dcos6

1b/ Trong gan dung Born +1- loop QED, ty s
cyBorn+1—IoopQED /d COSG

bién thién tir 42% dén 0% ddi véi cos@=-0.9 dén 0.9999 tai d, =1.6. Véi d, =1.7;
d, =1.8 va d, =1.9, ty s6 nay bién thién lan luot tir 20% dén 0%, 12% dén 0%, va 13%
dén 0%.

1c/ Tiét dién tan xa toan phan trong tan xa €*e” khi c6 anh huéng cua u-hat vao
khoang 0.04 pb - 4.24 pb va Ion hon tiét dién trong tan xa photon - photon mot bac do
I6n; 16n hon cac qua trinh pp — 4yva pp — 2y tir 2 dén 5 bac do lon.

2/ Xem xét sy anh huong caa photon téi trong tan xa e*e”: tiét dién tan xa nén

trong khoang 0.006 - 0.007 fb. Két qua nay rat hap dan vi cd thé két ndi véi photon toi.



3/ Kiém tra anh huong caa u-hat 1én qua trinh e*e™ — % Vva so sanh véi qué trinh
khong c6 sy tham gia cua u-hat va kha ning tim kiém vat chat ti: tiét dién tan xa khi c6
su tham gia cua u-hat 16n gip 10 dén 10" 1an so véi tiét dién tan xa khi khdng cé su
tham gia cua u-hat. Tir két qua tinh sb c6 thé thay rang anh huong caa u-hat 1én qua trinh
t4n xa €*e” 14 rat manh. Néu phép do dugc thyuc hien véi /S = 100 GeV — 1000 GeV thi
c6 thé phat hién duoc sy anh hudong cia u-hat 1én qua trinh e*e” — y . Két qua nay Ia
quan trong véi viéc tim kiém vat chat toi fermion va u-hat trong twong lai.

4/ Khao sat anh huong cua u-hat 1én qua trinh sinh hat tya axion trong va cham
e"e: tiét dién tan xa toan phan 16n gap 10" dén 10% lan so véi khi khong co sy tham
gia cua u-hat. Pidu nay chang to néu cac phép do dac duoc thyc hién & ning luong
JS =500 GeV — 2000 GeV, tiét dién tan xa cua qua trinh e*e” —ya c6 thé do dugc.
Nhitng két qua nay c6 ¥ nghia quan trong trong viéc tim kiém hat twa axion trong céc
may va cham tuong lai va c6 thé duoc mé rong cho nhitng qua trinh khac nhu e'e” — yu
hoac yy >e'e .

12. Kha ning tmg dung thuc tién:

Két qua cua luan an gilp nang cao hiéu biét vé vat ly hat co ban, dic biét 1a vé
cac hat mai duoc tién doan tir cac mod hinh chuan mé rong. Cac két qua caa luan an ma ra
hy vong tim kiém dugc cac hat tua axion, u-hat va cac hat ciu thanh nén vat chat toi
thong qua cac qua trinh tan xa kinh dién do dong gop cua cac hat nay vao tiét dién tan xa
vi phan va tiét dién tan xa toan phan 1a 16n, tham chi rat Ion. Céc két qua ciing gbp phan
quan trong trong viéc tim kiém cac hat méi & ving niang luong cao trong twong lai.

13. Cac hudng nghién ctru tiép theo:
- Su sinh Vat chat tdi tir va cham ctia vat chét thong thudng.
- Su méat mat nhiét d6 & cac vu nd trong vii tru.
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11. Summary of key findings of the study

1/ The influence of unparticles in scattering of ee™:

do, /dcosé

1a/ In Born QED, the ratio of
/dcosé

varies from 31% to 0% with

O Born+1-QED

cosd=-0.9 to 0.9999 at d, =1.6. With d, =1.7; d, =1.8 and d, =1.9, the ratio will

vary from 14% to 0%, 9% to 0%, and 10% to 0%, respectively.

do, /dcosé
/dcosé

varies from 42% to

1b/ In Born +1- loop QED, the ratio of

O-Borm-l—loopQED

0% with cos®=-0.9 to 0.9999 at d, =1.6. With d, =1.7; d, =1.8 and d, =1.9, the
ratio varies from 20% to 0%, 12% to 0%, and 13% to 0%, respectively.

1c/ In addition, the total scattering cross section in the scattering of e’e” when
having the unparticles influence is about 0.04 pb - 4.24 pb and one magnitude order
greater than the scattering cross section of photon - photon; two to five magnitude orders

greater than processes of pp — 4y and pp — 2y.

2/ The influence of dark photons in the scattering of e"e : the scattering cross
section should be within 0.006 - 0.007 fb. This result is very interesting because it shows

that it is possible to connect to the dark photons.



3/ The influence of the unparticles on the process of e'e” — y and comparing

with the process without the participation of unparticles and the ability to search for dark

matter: the data analysis shows that scattering cross section with participation of

unparticles is about 10" to 10" times greater than the scattering cross section without

participation of u-particles. From the numerical results, it is shown that the influence of
the unparticles on the scattering of e’e” is very strong. If the measurement is
implemented with \/§: 100 GeV — 1000 GeV, it is possible to detect the influence of

the unparticles on the process of e'e” — yx . This result is very important for finding

dark matters of fermion and unparticles in the future.

4/ The influence of unparticles on axion-like particles production during collision

of e*e™: scattering cross section with participation of unparticles is about 10** to 10%
times greater than the scattering cross section without participation of u-particles. This
proves if the measurements are carried out at the energy of /S =500 GeV — 2000 GeV,
the scattering cross section of the process of e'e” — ya can be detected. These results
are very important in finding the axion-like particles in colliders in the future and can be
extended to other processes such as e'e” — yu (U is unparticles vector) or yy —>e'e".
12. Practical applicability, if any
The findings of the study contributes to new knowledge of particle physics, especially of
the newly predicted particles from the Beyond Standard Model. Study results indicate the
possibility of finding out u-particles, axion-like particles and particles making up the dark
matter through the classical scattering process because the contribution of these particles
to the differential scattering cross section and the total scattering cross section is
significant. The results also contribute to the searching for new particles in the high
energy levels in the future.
13. Further research directions, if any

- The creation of dark matters via the collision of conventional mass

- The loss of heat in the explosions in the space
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