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3A KAHJTUJIAT-ZIOKTOPAHTCKHU U3ITUT T10 CITELTUAJTHOCTTA
“®U3HKA HA EJIEMEHTAPHUTE YACTHIY U BACOKUTE EHEPTUN”
2020

1. OcHOBH HA KHHEMAaTHKATA Ha ¢JieMeHTapaHATe YacTAnM. [IpoctpancTeo Ha
Murxkosckn, npeobpazoBanus Ha JlopeHn, penaTHBACTKY B JUHAMHAYHK
HHBapHAHTH, edeKTHBHA Maca. OCHOBHH THIIOBE €KCIIEPUMEHTH, J1abopaTopHa
CHCTEMa, CHCTEMA Ha IICHTHpa Ha MacuTe. [Ipexomu Mexny pazmgaan OTIIPaBHH
CHCTEMH H TpaHC(OpMaIMy Ha Pa3iMYHATE BeIHYAHA. EcTecTBeHa CHOTeMa
MepHH equHumE: h=c = 1.

2. OcHOBHH cBolicTBa Ha ¢JIeMeHTapHHTe YacTHnM. [IpocTpancTBenn u
BBTPCIIHHA KBAHTOBH IHCIIA. JIENTORHY | afpOHA, ME30HH 1 6apuoHH,
dyHnaMeHTATHE HacTuny, noxonenus. Illupana u Bpeme Ha XHBOT Ha
HECTaOHIIHHTE YaCTHIM: CPEIHO BPeMe Ha JKHBOT, PE30HAHCH, pa3lpe/eIcHHE Ha
BpaiiT-Buruep.

3. Matpuven esiemenT 3a npexox. ®azos 00eM, BEepOATHOCT 3a pasnazn u
CCYCHHE 3a B3aUMO/ICHCTBHE.

4. CamerpHn, HHBapHaHTHOCT § 3aKOHH 3a 3anasBaHe. [loHsTHe 3a
npeoOpasyBaHHS Ha CHMeTpHS, IIPOCTPAHCTBEHH H BHIPENIHH CHMETpHH,
rJ06aTHy | JIOKaTHH cametpun. Teopema Ha Hbotep B munamrany HHBapHaHTH.
I'pyna na ITyankape, IIpumepn — ckanapro, BEKTOPHO H CIIMHOPHO I0JIeTA.

S. luckpernn HPOCTPAHCTBEHH cHMeTpHH. [IpocTpancTBeHH OTpaXKeHHs,
obpbmane Ha Bpemero, 3apAJIoBO cnpsraHe. 3anasBamy ce BeinwauHA. CPT-
Teopema. '

6. Ksapk-nmapromen moxes. Jlenron-Hykinonno pasceitBane. Enactuano
pasceiiBane u dopmpakTopn, ABIOOKO-HEENACTHYHO pasceifBane u CTPYKTYpHH
$ysxman. Iapronen moaen, ckeimar,

7. KBapkos mozgeu. SU(3) — xnacuduxamms ga aJpoHuTe, KBapku. Popmyia Ha
I'en-Man — Hammamxama, C,b,t — xBapku, SU(6).



9. 13TOYHHIM HA BHCOKOEHepPreTHYHH YacTHIM. KocMuyecku Ib4m.
Yckopurenu. JIuneinu yckoputend. [{UKI0TpoH, CHHXpOLMKIOTPOHTPOH,
CHHXpO(a30TPOH. Y CKOPHUTENH C HaCpPeIIHH cHOmoBe. CBETHMOCT. Y CKOPHTEITHH
KOMILIEKCH.

10. IIpouecn Ha B3aHMO/JeiicTBHE HA BHCOKO €HEPreTHYHH YaCTHIH ¢
BemecTBOTO. Peructpamus Ha 3ape/IeHH YaCTUIH: HOHU3aIMs U B30y IaHe,
edexT Ha YepeHKOB, IPEeXOTHO H3IbUBaHE.

11. Ipouecn Ha B3aHMO/JeiiCTBHE HA BHCOKO €HEPreTHYHH €JIEKTPOHH,
MO3HTPOHH M raMa-KBaHTH ¢ BemecTBoTo. CIIMpavHO IFYCHAUE U PaXKJaHEe Ha
JBOMKa €JIEKTPOH-MIO3UTPOH. Pauanonsa aAs/pkiHa. EneKkTpoMarHuTHE Kackaau

12. lerekTOpH HA eJleMEeHTAPHH YacTHIH. THIIOBE H OCHOBHH
XapaKTepUCTHKU. TPEeKOBHU IETEKTOPH — MHOTOHHUINKOBA MPONOPIHOHAIHA
Kamepa, Apei(OBH KaMepH, BpeMe-NPOSKIIHOHHM KaMepH, OIYIIPOBOIHHKOBH
JETEKTOPH.

13. CopaTHaanuonHd H YepenkoBckH Oposyn. [Iparosu u
mupepennuaman Yeperkocku Oposun, RICH-TexHONMOrNsa. CHMHTHIAIIMOHHA
Opostun: BHIOBE CIIMHTHJIATOPH, CIIMHTHUIAMOHHH BJIaKHA, MHOTOKaHAJTHH
nerekTopu. PoToneTEKTOPH.

14. U3mepBaHe Ha €HEPrUATA H HMITYJICA HA YacTHIUTEe. ENeKTpOMarHuTHY U
aZipOHHM KasopuMeTpu. Fi3MepBaHe Ha UMITyJica Ha 3ape/IeHH YacTHIH B
MarHMTHO I0JIe.

15. Jerexropan komiiexkcu. [Ipumep 3a koMIuiekc, paboTen Ha HIKOH OT
yckopurenute SPS, Fermilab, RHIC, LHC (o u36op)

16. ®ynnamMeHTAHH B3aHMoAelcTBHSA H YacTHH. OCHOBHY THIIOBE
B3aumoekcTBus. JlokanHa kamuOpoBbYHA HHBAPHAHTHOCT, KAIMOPOBBYHH
6030nu. Enexrpomarautso nosne. HeabGenera xkammOpoBbyHa HHBAPHAHTHOCT.

17. Canno B3anmopneiicreue. SU(3) — loKanHa HHBapHAHTHOCT, TIyOHH.
KBanroBa xpomoaunamuka (KXJ1). barama xkoHCTaHTa Ha B3aUMOJICHCTBHETO,
acuMnrorudecka ceodoza. [leprypbarusaa KX]JI.

18. Cnabo B3aumopeiicTBae. JIeNTOHHN U KBapKOBH TOKOBE. V-A Moze.
ExcnepumenTtaman noteepxxaeHus. GIM mMexanuzsm. CMecBaHe Ha KBapKHTe,
Marpuna Ha Kabu6o - Kobasmmu — Mackasa

19. OGenuHenne Ha €JIEKTPOMATHHTHOTO H c1a00TO0 B3auMoaeicTere. Mozen
Ha YaiHOBspr-I nemoy—Canam. CIOHTaHHO HapyIIEHHE HA CHMETPHSATA.
Mexauu3zsm Ha Xurc. W*- u Z°- 6030HH, XHurc-6030H. Macu Ha YaCTHIIUTE.



20.Hapymasane na CP HHBAPHAHTHOCTTA B ¢;1abH nponecn. CMecpane Ha
HEYTPAJTHH KaOHH H OCLAJIAIMH Ha CTPAaHHOCTTA. Ipsixo u Henpsixo mapymenue
Ha CP WHBapHaHTHOCTTA B pasnajy Ha HEYTPaIHH KaOHH ¥ B-Me30HH. Enextpo-
AUIOJICH MOMEHT Ha HEYTPOHA.

21. B3aamopeiicTBES H MacH Ha HEYTPHHATA. 3ape/ICHH H HEYTPaTHH TOKOBE.
Ocuunamuy Ha BeyTpHHaTa u Ipon3BOHHA npouecH. ExcnepumenTaman
DOTBBPXKIACHHS.

22. Benmko o6exanenne. Bsrama xorcranTa Ha B3auMozeiicTereTo. SU(5)
Mmozen. Jlenro-kBapku. Pasnanane Ha OPOTOHA.

23. Cynepcamerpus. OcHoBH Ha cynepcumerpusTa. OGeMHEeHAE Ha
[POCTPAHCTBEHH H BETPENIHA CHMETpHH. MUHHMaHO CYNIEpCHMETPHYHO
pasmmpenue Ha Crannaprans Mogen.

JlaTepaTypa:

1. D. Perkins, Introduction to High Energy Physics, 4th edition, Cambridge

University Press, 2000. ,

JLB. Oxynw, Jlentous: u kBapk#. — Mocksa: Hayka, 1990.

Fayyazuddin, Riazuddin, A Modern Introduction to Particle Physics, World

Scientific, 2000

4. F. Halzen, A. Martin, Quarks and Leptons: An Introductory Course in
Modern Particle Physics, John Wiley&Sons, 1984 (IIpeBon Ha pyckn: @.
Xensen, A. Mapmun, Ksapku u JICITOHBL, W31 “Mup”, Mocksa, 1987).

5. A. Bettini, Introduction to Elementary Particle Physics, Cambridge University
Press, 2008.

6. E.M. Henley, A. Garcia, Subatomic Physics, 3" edition, Marston Book
Services Ltd., 2007

7. L. Ryder, Elementary Particles and Symmetries, Gordon and Breach Science
Publishers, 1984

8. E. Byckling, K. Kajantie, Particle Kinematics, John Willey&Sons, 1973
(IlpeBox na pycku: E. bioxnunz, K. Kasumu, Kunemarnka 3JIEMEHTapHBIX
JacTil — Mocksa: Mup, 1975).

9. K Kleinknecht, Detectors for Particle Radiation, 2™ ed., Cambridge Univ.
Press, 1999 (TIpesox na PYCKH Ha IbpPBOTO H3anue: K Knatinxnexm,
Herexroper KOpIyCKYJIAPHEIX H3/TydeHuii, u3y, “Mup”, Mocksa, 1990 r.).

10. Data analysis techniques for high-energy physics experiments, 2™ edition,
ed. M. Regler, Cambridge Univ. Press, 2000, (TIpesox na PYCKH Ha I'BpBOTO
H3janne: MeTonsl anami3a faHHEX B busmaeckom SKCIIEPHMEHTE. 7100 peo.
M. Peznepa, — M. Mup, 1993).

11. [ Junes, Yckopurem na 9acTHIH, Akan. w3, “Mapun ApuroB”, Codus,
2006 r.

Wi




12. V. Yunamc, ®u3nka Ha SAPOTO U eJlEMEHTAPHUTE YaCTHIH, YHHB. u3j. “CB.
Kn. Oxpuacku”, 2000 r.

13. JI. Jlumos, 3anucku Ha neknuy no” Ou3KKa Ha eJleMEHTAPHUTE YaCTHIA”,

CV, 2007. http://atomic.phys.uni-sofia.bg/elektronna-

biblioteka/lectures/uchebnik.pdf

14. A. Pich, The Standard model of electroweak interactions, Lectures given at
European School of High-Energy Physics, Sant Feliu de Guixols, Barcelona,
Spain, 30 May - 12 Jun 2005, 47 p., e-Print Archive: hep-ph/0502010

15. A. Pich, Aspects of quantum chromodynamics, Lectures given at ICTP
Summer School in Particle Physics, Trieste, Italy, 7 Jun - 9 Jul 1999, 50 P
Print Archive: hep-ph/0001118

PrkoBozauTen Ha kateapa
»ATOMHA (PU3HKa’’C IPHCHEIUHEHA KaTeipa
»JIIpeHa TeXHUKA U SIpeHa eHepreTHKa™:

/nou. n-p Kp. Mures/



