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Annotatsiya. Fundamental o'zaro ta'sir nugtali bitta oraliq bozonini fermion tomonidan
nurlanishi va yutilishi bilan amalga oshadi. Standart model ushbu o'zaro ta'sir natijasini
Feynman diagrammasi deb nomlangan maxsus texnikadan foydalanib hisoblash imkonini
beradi.
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Abstract. Fundamental interactions occur during irradiation and absorption of a single
intermediate boson with a fermions. The Standart Model allows the outcome of this interaction
to be calculated using a special technique called the Feynman diagram.
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Feynman diagrammalari - bu elementar zarralar o’zgarishining vaqt o'tishi
bilan rivojlanishini tasvirlashning elementar o'zaro ta'sirlari nugtai nazaridan,
ushbu jarayonlarning ehtimolini hisoblash algoritmi bilan to'ldirilgan universal
grafik usul hisoblanadi.
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Standart modelda hamma fundamental fermionlar bitta jaroyon davomida o'zaro
ta'sir tashuvchilardan fagat bittasini chigarish yoki yutish gobiliyatiga ega. Hagigatdan
ham, gaysidir fundamental fermion oralig bozonni chigaradi va yutadi, shunga ko'ra
kuchli, kuchsiz va elektromagnit ta'sirlar hagida gap boradi. Ushbu jarayonlarni
diagrammalarda tasvirlash uchun ma’lum cho’qqilar kiritiladi, bunda elementar 0'zaro
ta'sir paydo bo'ladi(1-rasm).

Keyinchalik, diagrammalardagi vaqgt o'qi chapdan o'ngga yo'naltirilgan deb
taxmin gilamiz. Shunday gilib, chap tomonda jarayon boshida mavjud bo'lgan barcha
zarralar, o'ng tomonda - cheklangan zarralar to'plami mavjud. Fermionlar uzluksiz
chiziq strelka bilan ko'rsatiladi, uning yo'nalishi zarracha yoki antizarrani ko'rsatadi.
Fermion chizig'i (ogim) uzluksiz bo'lishi kerak.

Bozonlarning emissiya yoki yutilish nugtalari o'zaro ta'sir cho'qqgilariga to'g'ri
keladi. Agar zarrachaga mos keladigan chiziq ikkita cho’qqi o'rtasida joylashgan
bo'lsa, unda biz o'zaro ta'sir tashuvchisi vazifasini bajaradigan virtual zarracha
hagida gapiramiz. Bunday holda, energiya saglanish gonunidan tashqari, tegishli
ta'sir o'tkazish uchun barcha saqlanish qonunlari to’qnashuvlarda bajarilishi bilan
yuz beradi. Agar virtual zarrachaning hosil bo'lishi energiya balansini AE qiymati
bilan buzsa, u holda bu buzishga yo'l go'yiladigan vaqt noaniglik munosabati bilan
belgilanadi:

At = 1/E.

Bozon chiziglari o'tkazilgan o'zaro ta'sir turiga garab belgilanadi. Uchta o'zaro

ta'sir uchun elementar ta’sirlashuvlarning namunalari 1 jadvalda keltirilgan:
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Virtual zarrachani yutish vagtida energiya muvozanati tiklanadi. Virtual
zarrachalar uchun munosabat bajariladi

EZ — p2C2 + mZC4

Agar chizigning bir uchi erkin bo'lsa, demak, biz barcha saglanish gonunlari
bajarilishi kerak bo'lgan haqgigiy zarracha hagida gapiramiz. Maydon nazariyasidagi




o'zaro ta'sirlashuv kuchi ushbu maydon kvantining nurlanishi yoki yutilish ehtimoliga
mos keladigan kvant bilan tavsiflanadi. Ushbu doimiylarning qiymatlari o'zaro
ta'sirlanish yuz beradigan oralig masofa mashtabidan yoki xuddi shu narsa,
jarayonning energiya o'lchoviga bog'ligligi 2 jadvalda keltirilgan.

2-jadval
. O’zaro ta’sirlashuv doimiysi
Energiya, GeV - . -
Kuchli ag Elektromagnit o, Kuchsiz oy,

0.1 1 1/137 1/27

1 0.4 1/133 1/28

100 0.1 1/128 1/30
Spini J = 0 bo'lgan zarralar uchun jarayonning amplitudasi 2-rasm

ko’rsatilgandek quyidagicha ifodalanishi mumkin:
A ~ o?-[targ'ibotchi]a®?.
Targ'ibotchi ~ (m?c? - ¢ -1, bu yerda q> = E? / ¢® - 2 - massa m virtual

zarrachaning 4-impulsining kvadrati.
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2-rasm. Ikkita fermionning o’zaro ta’sirlashuv diagrammasi

Jarayon ehtimoli amplituda moduli kvadrati A*-ga proporsional va bir necha
omillar bilan aniglanadi. Avvalo, bu o'zaro ta'sir doimiyligining giymati, chunki
har bir cho’qqi ~ o —ning ulushini beradi. Ikkinchidan, bu tashuvchi zarrachaning
virtuallik darajasi, ya'ni E* = p’c® + m*c’ munosabatlarning buzilish darajasiga ega
bo’ladi. Reaksiya energiyasi ham muhim rol o'ynaydi va qanchalik energetik
jihatdan qulay reaksiya bo'lsa, uning ehtimoli shuncha yugori bo'ladi.

Fundamental o’zaro ta’sirlarning Feynman diagrammasi orqali tavsiflanishi
har bir tasirlashuv o’ziga xos bo’lgan tasirlashuv oraliq zarrasi (bozoni)ga ega
bo’ladi. Kuchli o’zaro ta’sirlashuvlar gluonlar orqali, elektromagnit o’zaro
tasirlashuvlar fotonlar va kuchsiz o’zaro tasirlashuvlar W= hamda Z-bozonlar orgali



ta’sirlashuvni amalga oshiraladi. Feynman diagrammasi bilan biz jarayon ganday
tasirlashuv  orgali  borayotgaligini ajratib, jarayonlarni chizmalar orgali
tushuntiramiz.

Foydalanilgan adabiyotlar ro’yxati

1. Omamos K., Kyp6anos A., Jlyrnymraes C.JI., OnmumoB X.K., IletpoB B.W.,
FOnnames A.A., I'marones B.B., lllepkynos Y./[. O0pa3oBaHue MHOTOHYKJIOHHBIX
CHCTEM H SIep C MACCOBBIMH YHCIAMHE 6 1 7 B °Op-COyIaPSHISIX MPU HMITYIbCE
3.25 I'B/c na nyknon// Snepuas ¢usuka. — Mocksa, 2009. — 1.72, Ne4. — C. 636-
639

2. Olimov K., Glagolov V.V., Lutpullaev S.L., Kurbanov A., Olimov A.K,,
Petrov V.1. and Yuldashev A.A.. Production of mirror nuclei ‘Li and "Be in *°Op
interactions at a momentum of 3.25 GeV/c per nucleon // Physics of atomic nuclei. -
Pleiades Publishing (USA), 2011. — Vol. 74, N2. — pp. 268-271

3. Omumos K., JIyrnymnaes C.JI., I'ynmsmoB K.I'., Kyp6anos A., OnumoB A K.,
[Terpor B.U., FOnnames A.A., O6pa3oBanue (GpparMeHTOB C MAaCCOBBIMH YHCIIAMU
A<4 BO B3aMMOJICUCTBUSIX fANEpP KUCIOPOJA C MPOTOHAMHU Tpu ummyibce 3.25 A
IB/c /I Joknaaer Akagemun Hayk PY3. — Tamkent, 2011.- Nel. — C. 35-37

4. Onumos K., I'marones B. B., I'ynamos K. I'., Kyp6anos A., Jlyrnynnaes C.
JI., OmumoB A.K., IletpoB B. U., IOngameB A.A., Pa3Ban sgpa xuciopona Ha
Jerkue (pparMeHThl ¢ MaccoBbIMHM unciiaMu A< 4 B 16Op- B3aUMOJECUCTBUAX IIPHU
3.25 A I'B/cll Sinepuas ¢pusuka. — Mocksa, 2012. — 1.75, Ne4. — C. 432-437

5. Onmumos K., I'ynamos K. I'., Kyp6anos A., JIyrnymnaes C. JI., Iletpos B.U.,
IOnnames A.A., Koppemsuusi BbIXOZa JIETKHX 3epKanbHbIX siaep “He u °H u
neifiTpoHOB B °Op-coymapeHmsix mpH mMmyiasce 3.25 A IB/c/ Jloxmans
Axkanemuu Hayk PV3.— Tamkent, 2012.- Nel. — C. 34-36

6. Omumos K., Kypb6anos A., Jlyrnymnaes C. JI., OnumoB A K., [lerpos B.I.,
Onmamer A.A. akag. AH PVY3. IOngameB b.C., OOpa3zoBaHue 3epKajbHBIX
CEMHUHYKIIOHHBIX CHCTEM H siiep B - Op- coyaapenusix mpu 3.25 A I'sB/c// Jloknap
Axanemun Hayk PVY3.— Tamkent, 2013.- Nel. — C. 28-29

7. Khusniddin K Olimov, Kosim Olimov, Kadyr G Gulamov, Sagdulla L
Lutpullaev, Anvar R Kurbanov, Alisher K Olimov, Vladimir | Petrov, Anvar A
Yuldashev, Mahnaz Q Haseeb, Akhtar Igbal, Komil T Turdaliev, Viktor V
Glagolev., About cross-sections of yield of excited °Li*, 'Li*, °B* and °B* nuclei
and their contributions to formation of multinucleon systems involving “He nuclei
in *®0Op collisions at 3.25A GeV/c//International Journal of Modern Physics E T22,
Homep08 Crpannnpi1350057 Jlata myoaukarmu 2013/8/23

8. Onmumos K., Kyp6anos A., JIyrnymnaes C. JI., Onumos A.K., [lerpos B.1.,
Onnames A.A. akan. AH PVY3. HOngame b.C., OO6pa3oBanue 3epKaibHBIX



CEMHUHYKIOHHBIX CHCTeM M sigep B ~Op- coymapenusx mpu 3.25 A IB/c/
Hoxnanel Akanemun Hayk PVY3.— Tamkent, 2013.- Nel. — C. 28-29

9. Omumos K., Kyp6anos A., Jlyrnymnaes C. JI., Onumos A K., [Terpos B.U.,
FOnpames A.A., Koppensiiys BbIXo1a JIETKUX 3€pKAJIbHBIX SIAEP Hu *He n
neiiTpoHoB B °Op-coynapennsx mpu 3.25 A I'sB/c// Slnepuas dusuka. — Mocksa,
2014. —1.77, Ned. — C. 332-337

10. Olimov K., Glagolov V.V., Gulamov K.G., Kurbanov A., Lutpullaev S.L.,
Olimov A.K., Petrov V.I. and Yuldashev A.A., Formation of six-nucleon sistems
and nuclei in *°Op collisions at a momentum of 3.25 GeV/c per nucleon, // Physics
of atomic nuclei. - Pleiades Publishing (USA), 2014. — Vol. 77, Ne3.—pp. 325-329

11. Onumos K., Kyp6anos A., Jlyrnymnaes C.JI., Onumo A.K., [Terpos B.I.,
Onpames A.A., akan. AH PVY3. IOngameB b.C., CpaBHUTENbHBIA aHAIW3
06pa3oBaHIe MHOTOHYKIOHHBIX CHCTEM H SIIEp C yIaCTHeM 3epKaTbHBIX saep He u
*H B °Op-B3anmoneiicTBusx mpu 3.25 A I'3B/c// Jokmans Akagemun Hayk PYs. —
Tamkenr, 2014.- Ne3. — C. 34-37

12. FOnpamer b.C., OmumoB K., Kyp6anos A., Jlyrnymraes C.JI., OnumoB
A K., bazapos 2.X., Toxxumamatos I11.J[., Hekotopsie ocoOeHHOCTH 00pa3oBaHUs
3epKaIbHBIX CEeMUHYKIOHHBIX CHCTEM H siiep B - Op-coyaperusix mpu 3.25 A TaB/c
IlY30ekckuit pusndeckuii sxypHai. — Tamkenrt, 2017. —vol 19, Ne 2, — C.120-123

13. IOnmames b.C., OmumoB K., Toxumamaros III.JZI., TypmueB b.P.,
Mamaconue M.III., ycmypanoB 3.3., Kypoonos A.P., ®aiizues T.b., AOaues
B.I1I., Typrynos A.P., IIpomeccsl obpasoBanus smep 'Be u cucrems (o+°He) B
KaHallax C BBIXOJOM O-YacCTHI] B 16Op-33aHM0aeﬁCTBHﬂx npu 3.25 A I»B/c
/[Y30ekckuit pusndeckuii xyprai. — Tamkent, 2018. —vol 20, Ne 5, — C.283-286

14. Olimov KH.K., Tojimamatov Sh.D., Olimov K., Mardanova Z., Lutpullaev
S.L., Olimov A.K., Bozorov E.X., Sh.Z. Kanokova., Kurbanov A., Gulamov
K.G.,About transversi momentum distributions of negative pions in P*?C and Pi**C
collisions at hich energies //Ukr.J.Pys. 2020. VVol65. N2

15. Bekmirzaev R.N., Tugalov F.Q., Zokirov M., Qurbonov A.R., Saydaev O.,
Mustafoeva., The development of the scientific outlook of students in the study
physics course// ACADEMICIAANnInternationalMultidisciplinar
yResearchJournaVol.10l

16. Olimov K., Olimov KH.K., Gulamov K.G., Olimov A.K., Kurbanov A.R.,
Khudoyberdyev G.U., Bekmirzaev R.N., Aliyev N., Shodmonov M.Z., A°(1232)
production in n*2C-collisions at 4.2 GeV/c//

17. OnumoB X.K., CarrapoB A., KypbanoB A. Kopensuronusie 3QhekTs B
00pa3oBaHMM CTAOWIBHBIX M30TONOB C UHCIOM HYKIOHOB 2-7 B °Op-B3au-
MoaeucTBusX mpu umnyiasce 3.25 [9B/c na nykmon // «Tabuwmit danmapHUHT



noiB3apd MyamMmoJiapuy pecnyOnuka € onuMIIap WIMHA aMaluid  aH)KyMaH!
Matepuaiapu Tymiamu. — Camapkann, 2008 — 6.92-93.

18. Olimov K., Kurbanov A., Lutpullaev S.L., Sattarov A.R., Bekmirzaev
R.N., Olimov A.K., Petrov V.I., Yuldashev A.A., Kratenko M.Yu. Singularities of
mirror nuclei "Li and "Be production in *®Op-interaction at 3.25 4 GeV/c // Book of
abstracts the VII International Conference “Modern problems of nuclear physics”,
22-25 September 2009. - Tashkent, 2009. - p.75-76.

19 Omumos K., JIyrymaes C.J1., Kyp6anos, A. OnmumoB A.K., bekmup3aen
P.H., FOngames A.A. CpaBHHTEIbHbIH aHAIN3 00pa30BaHUe 3ePKATbHBIX suep 'Li
u 'Be B 160p—B3aHMozleI?ICTBI/I;1X npu 3.25 A I»B/c /| «Xo3upru 3aMoH
dbuzukacuHUHr  Jom3ap0d Myammodapu”. V' Pecnybnuka — wiMwuii-Hazapuid
KoH(epeHuusacu matepuasuiapu. — Tepmus, 2010. — 6.49-50

20. Ommmos K., JIyrmymmaeB C.JI., Kyp6anos A., Omumor A K., [Terpos B.
N., IOnpames A.A. Pa3Ban suep %0 ¢ umnyiascoM 3.25 4 I'»B/c Bo B3aumo-
JNEUCTBUSAX C TPOTOHAMU Ha jerkue ¢pparmeHTsl ¢ A=3 u 4 // «OynaameHTanbHbIe U
NpUKIaaHbIe BOIpochl (usukm»: CO.TpynoB KOH(epeHInH, MocBsameHHon 80-
netuto akagemuka M.C. CaunoBa 24-25 nHos6ps, 2010. — Tamxkent, 2010. — C.35-
36.

21. Ismailov T.J, Tagaev X, Kholmatov P.K, Yusupov K.Y, Alkarov K.Kh,
Orishev Zh.B Karimov 0.0. (2020). Cognitive-Psychological Diagram Of
Processes Of Scientific And Technical Creativity Of Students. International
Journal of Advanced Science and Technology, 29(08), 3669-3677.

22. Orishev, Jamshid (2021) "PROJECT FOR TRAINING PROFESSIONAL
SKILLS FOR FUTURE TEACHERS OF TECHNOLOGICAL EDUCATION,"
Mental Enlightenment Scientific-Methodological Journal: Vol. 2021 : Iss. 2
Article 16.



