MexkdpakyabTeTCKUH y4eOHbI Kypc

«HeBuaumas snemMeHTapHas 4acTHIAa HEHTPUHO: YHUKAJIbHbIE CBOMCTBA U POJIb B CTAHOBJICHUU
COBPEMEHHBIX MPE/ICTABICHUI 0 MaTepUn»
(kpaTkoe Ha3BaHME Kypca: «Y IUBUTEIbHOE HEUTPUHO»)

«Invisible elementary particle neutrino: unique properties and its role in studies of fundamentals
of matter» (a short title of the course: «An exciting neutrino»)

Jlextop - nmpodeccop Ctynenukun Anekcanap MBanosuy

AHHOTaANUA

Kypc nocssmien HeHTprUHO, KOTOPOE 3aHMMAET 0c000€ MECTO CPEeAM MHOTUX JECSITKOB JPYTUX
U3BECTHBIX B HACTOAILLEE BPEMs 3JIEMEHTAPHBIX 4YacThll. Eciau B3MIAHYTH B NPOLUIOE U HA
Hacrosee BeeneHHoi, To Mbl yoexxaaeMces, YT Jake B CyMMe KOJTMUYECTBO OOBIYHBIX YaCTHUIL, U3
KOTOPBIX COCTOUT OOBIYHOE BELIECTBO — 3JEKTPOHOB, MPOTOHOB U HEUTPOHOB — 3HAUYUTEIHHO
MEHBIIIE, YEM KOJIMYECTBO HEUTPUHO. HEUTPUHO UrpaeT BaXKHEHIIYIO POJIb BO MHOTUX SIBJIICHUSX,

MPOUCXOSAIINX B OKPYKaroIlleM Hac Mupe. be3 HeHTpuHO HEBO3MOXKHO O0OBSCHUTH:!

e TIPOLECCH HA PAaHHEW CTaauu ABOJIOIUU BeeneHHo;

e OCTBLIBAaHHE 3BE3I;

e BO3HHMKHOBEHHWE U Pa3HOOOpa3ne XUMHUUYECKUX AJIIEMEHTOB, U3 KOTOPBIX COCTOUT BCE
BEIIECTBO;

e Kkak paboraer ComHIle, Aarolee HaM DHEPTUIO W JIeJaoIiee BO3MOXHBIM CaMO HaIle

CyIlIECTBOBaHUE Ha 3eMJIe.

[Ipu sTOM, Kak S3TO HHU Ka)XeTcs NapaJoKCAIbHbIM, HEHTPUHO KpaiiHe cinabo U pPeaKo
B3aUMOJICHCTBYeT ¢ ApyruMH yacTuuamu. [loaToMy HEUTpHUHO MOTYyT OecHpensiTCTBEHHO
pactpoCcTpaHsAThCSI Ha TPOMAJHbBIE PACCTOSIHUA, MPUHOCA ¢ cO00M MH(OpMAIUIO Kak U3 Henup

3BE€3]1, TAK Y U3 paHEe HEJOCTYIHBIX U 3araJJOYHbIX YrOJKOB Hamelh BeeneHHou.

Lenpio Kypca, KOTOPBIM aApEcCOBaH BCEM CTYACHTAM BHE 3aBUCHUMOCTH OT (haKyJbTeTa,
SABIISICTCS 00CYKICHNE YHUKAIBHBIX CBOMCTB HEUTPUHO. ByJieT mpoieMoHCTprupoBaHa KiltoueBast
pOJIb U3Y4EHHUsI OTON YACTULIBI B CTAHOBIICHUN HA IIPOTSKEHUHU ITOCIIEAHMUX CTa JIET COBPEMEHHBIX
NPECTaBICHUN O CTPYKTYypEe MaTepuH, a TakxKe Ul JOCTIKEHHs B Oynyimiem Oosee riy0oKoro

MOHMMAaHHUS YCTPOMCTBA MHUpA.

®dusnka HEUTPUHO SBIBIETCS B HACTOSIIIEE BPEMS OJTHUM M3 CaMbIX aKTyaJbHBIX U OBICTPO
Pa3BUBAIOIIMXCS pa3iesioB GyHIaMEHTATBLHON HAyKH. Y OeIUTEIbHBIM CBUIETEIHLCTBOM JAHHOTO
dakTta sBUIOCH IpUCy)aeHne HobeneBckoit npemun no ¢usuke B 2015 roxy ¢ hopmyanpoBKoi
«3a OTKPBITHE OCHWUISIUUA HEHUTPUHON. OcumuiaIMyu  HEUTPUHO  SIBISAIOTCA HOBBIM

YIUBUTEILHBIM SIBJICHHEM, KOTOPOE TAaKKe MOAPOOHO 00CYKTaeTCsl B JaHHOM Kypce.



IIporpamma kypca

1. [IpensicTopust COBpEeMEHHON (HM3MKH — AJIEKTPOMArHUTHBIC BOJHBI W ypaBHECHUS
Makcgemna (1865 ron).
2. [TepBbie anemenTapusbie yactuilbl — potoH (B. [Taymm, 1990 rog n A.3#umreitH, 1905 roxn)

u anekTpoH (Jx./x. Tomrcon, 1997 rox). CranoBIeHNE KBAHTOBOM MEXaHUKH (TIepBasi YETBEPTh
XX Beka).

3. [Tpobnema paguoakTUBHOTO pacrnaaa siaep U npeackasanue B. Ilaynu cymectBoBaHus
HertpuHo (1930 rox).

4, OTtkpoiTHe HeliTpoHa (K. Yeasuk, 1932 roa).

S5. Teopus cnalbix B3aumopeicTBuil 3. @epmu (Oeta-pacnag HEMTPOHA) U POJIb HEHTPUHO
(1933 ron).

6. OxnaxxaeHue HEHUTPOHHBIX 3Be3 — «ypka-mporeccel» ['amoBa-lllénbepra u poib
HertpuHo (1940 rox).

7. [ToToKM HEUTPUHO OT 3€MHBIX M ACTPOPU3MUECKUX UCTOUHUKOB.

8. PenukToBBIe HEWTPUHO B Moienu Topsiueit Beenennoit (Jx. 'amos, 1940 roxn).

9. IIpenckazanue b.M. ITonTexkopso 0 IIPUHIUIINATIBHON BO3MOXKHOCTHU

IKCIIEPUMEHTAIILHOTO HAOIIOACHHS «HEYJIOBHUMBIX» HEHTpHHO 0T COJIHIIA H SIEPHBIX PEaKTOPOB
(1946 ron).

10. DKCnepuMeHTaIbHOE OTKpBITHE cymecTBoBaHue HelTpuHO (D. Paiinec u K. Koyan, 1956
rom).
11. DKCIEePUMEHTATBLHOE OTKPHITHE HECOXPAHCHHS MPOCTPAHCTBEHHOW YETHOCTH B CIIa0BIX

B3aumoeiictBusax (ombIiThl L.-C. By, 1957 ron) u pons neittpuno (teopus JI.J1. Jlannay u Jlu-
Sura-Canama, 1957 ron).

12. [Ipenckazanue CMEMIMBAHUS U OCIMIUIIMNA HEUTPUHO KaK 3((EeKT HEHYJIeBOW MacChl
gactuiisl (b.M. [Tontekopso, 1957 ron).

13. DkcnepuMeHTaIbHOE OTKPHITHE HEHTPUHO BTOPOTO M TPETHEro TUIA - MIOOHHOTO U Tay-
nertpuno (JI. Jlenepman, M. IlIsapm u JIx. CretinOeprep, 1962 u 2000 romasr).

14. Teopuss cnabbix B3aumoneiicTBuil @eiitnmana-I'emn-Manna u Mapmaka-Cynapiiana
(1958 rom) u postb HEUTPUHO.

15. Cospemennas CrannapTHas MojeIb B3auMo ieiicTBuii yactul (Baitn6er-Canam-I nemoy,
1965 rox) 1 poab HEUTPHUHO.

16.  OrtkpeiTue 6030Ha Xurrca Ha bonbiiom anponHom komtaiaepe B LIEPHe (2013 rox) —
Tpuymdp CTaHIapTHON MOJIETN B3aMMOICHCTBHS YaCTHII.

17. CrangaptHas conneuyHass mojenb (/k. bakan) m mopaBieHue MOTOKa HEUTPUHO OT
Comnna («rrpobnema costHeuHbIX HeTpuHo»)  (P. [IaBuc, 1965 roxn).

18.  IlomaBneHue MOTOKA HEHTPUHO OT BEPXHUX CIIOEB aTMOCHEpHI («podiemMa aTMOCHEpHBIX
HEUTPUHOY).

19. OcuMuiAnry ¥ CMEIIMBaHUE HEUTPUHO pa3IMYHBIX THUIIOB — Mpe/icKa3aHue (QU3MKU 3a
npenenamu CTaHIapTHOM MOJIETH.

20. Pemenne mpoOiaeMbl COMHEYHBIX M aTMOC(HEpHBIX HEHTPUHO HAa OCHOBE HEUTPUHHBIX
OCIHMJUIALINHA.

21.  IlpuHuunsl JETEKTUPOBAHHS HEUTPHUHO OT pa3IMYHBIX HMCTOYHUKOB (COJIHEUHBIE,
atMocdepHbIe, PEaKTOpPHBIC, YCKOPUTEIbHbIE U acTpOPU3NUECKHE TOTOKHM HEHUTPUHO) U
BOKHEUIINE HEUTPUHHBIC DKCIIEPUMEHTAJIbHBIE YCTAHOBKH.

22. Hcnonp30BaHre COBPEMEHHBIX MPOMBIIIICHHBIX ATOMHBIX PEAKTOPOB JJS HU3YUYCHHS
(byHIaMEHTATBHBIX CBOICTB HEUTPUHO.

23. HetiTpuno u 6€30MacHOCTh aTOMHOM SHEPTETUKU U OyIyIIHe HEUTPUHHBIC TEXHOJIOTHH.
24. CoBpeMenHas (hr3MKa HEHTPUHO KaK «OKHO B HOBYIO (DU3UKYY.

25. HobGeneBckas nmpemus no ¢pusuke 2015 roga «3a OTKpHITHE OCHIILISALANA HEUTPHUHON.

26. 60 ner npeackazanuio b.M.IlonTexkopBo cymecTBoBaHUS 3(¢eKTa CMEUIMBAHUA U

OCHMJUISIIUN HEUTPHUHO.



Bomnpocsl Kk 3a4eTy o Kypcy
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Uto Takoe HEUTPUHO?

Hcropus oTkpsITUA HEUTpUHO, runoresa B. [Taynu.

SAnepHelii 6eTa-pacnaj U Teopus cIadbIX B3auMoaecTBril depmu.

OcHOBHBIE CBOWCTBA HEUTPUHO.

CylecTBOBaHHE PA3JIUYHBIX TUIIOB HEUTPUHO U UX B3aMMOJCHCTBUS C JPYTUMH
YaCTULIAMH.

UT0 U3BECTHO O BEIMYMHE MACCHI HEUTPUHO?

DKCIIepUMEHTAIbHOE OTKPBITUE CYIIECTBOBAHUA HEUTPUHO (PKCIEPUMEHTHI P.
JlaBuCa).

HecoxpaneHnue mpocTpaHCTBEHHOM Y€THOCTHU B CJIA0BIX B3aUMOICHCTBHUSX.
CranpmapTHas MOJEINb B3aUMOACHCTBUS 3JIEMEHTAPHBIX YACTHII.

HelTpuHHBIN MEXaHU3M OCTBIBaHUS 3BE3I.

HeitTprHo B KOCMOJIOTHH, PEIUKTOBBIE HEUTPUHO.

HelTpuHO OT CBEpXHOBBIX.

Mexanu3m renepanuu HeWTpuHo B COJHIE, CTaHAApTHAs COJHEYHAs MOJENb,
«IpobJieMa COTHEUHBIX HEUTPHHOM.

«IIpobiiema atMoc(hepHBIX HEUTPUHOY.

CMemmBaHue U OCIWIISALUN HEUTPUHO.

[IpuHIMIBI perucTpany HEHUTPUHHBIX MOTOKOB (COJHEUYHble, aTMoc(hepHBbIE,
pEaKTOpPHBIE U YCKOPUTEIIbHBIE HEUTPUHO).

Baxneriiye 3KCrepuMEHTHI IO PETUCTPALIMU HEUTPHUHO.

Heiitppuno u 0e30macHOCT, aTOMHOM JHEPreTHKH, Oynyle HEeWTpHUHHbIC
TEXHOJIOTHH.

CaolicTBa HEUTPUHO U BBIXOJ 3a Iipeaenbl CTaHAapTHONW MOJIENH B3aUMOEHCTBUS
3JIEMEHTAPHBIX YACTHII.

Omnpenensitomasgs ponb b.M. IloHTeKOpBO B pa3BUTHUM MCCIENOBAHUN CBOMCTB
HEUTPHUHO.



