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B paGore mnpoBeneHO MaTeMaTHYECKOE HCCIEIOBAaHUE CYOBSIEPHBIX YacTUIl (HYKJIOHOB) METOAOM
CUHTYJSIPHOM MaTeMaTU4eCKOW CTPYKTYpBI, MPEJCTABISAIONICH COO0M YHHMKAIbHYI0 COBMECTHUMOCTH IEIBIX
CUHTYJIIPHBIX YHCEI CO CBS3YIOIIMMHU MX (PYHKIMSIMH, JEMOHCTPUPYIOIIUMU COEAMHEHNE TPAHCIICHIEHTHOTO
U LEJIOYUCIEHHOI0, HENPEPHIBHOTO M JUCKPETHOrO. IIpoBEeneHO TECTUPOBAHHUE YETBHIPEXMEPHOIO
IPOCTPAHCTBA-BPEMEHH C HAXOXJACHHEM TepBOOOpa3HOM JEWCTBEHHON eAuHMIBI, KO3(h(ULIHNEHTOB
JOMUHAHTHBIX  YIJIOB W TIJIABHOTO  CHUHTYJsSIpHOro  yucna.  llpencraBieHwe  yacTul — Kak
MIPOCTPAHCTBEHHOBOJIHOBBIX 00BEKTOB (BPAIIAIONIUXCS BOJIH) TTO3BOJIMIIO HAUTH TEOMETPHYSCKOE U YHCIIOBOE
BBIPAKEHHSI UX OTHOCUTENBHBIX MAacC B €IMHUIIAX MACChl 3JIEKTPOHA C TOYHOCTHIO B MpeAesiax MpUHIUIA
HeonpenenéHHoctu. [IpencraBieH K  pacCMOTPEHUIO 3aKOH  JIEMCTBEHHO-BOJHOBBIX  COOTHOLIEHU,
pEerJaMeHTUPYIOIIUNA yCTONYUBOCTh CYOBbsiIepHBIX uacTull. [loka3aHO anmpoKCUMUPOBAHHOE BBIPAKECHUE
OTHONICHHUS MAarHUTHBIX MOMEHTOB HYKJIOHOB B BEKTOPHOW (opMe Ha OCHOBE COOTHOIICHUS (YHKIIHMA
JOMUHAHTHBIX YTJIOB.

1. BBeaenue.

TepMuH TAHPEISITUBU3M BCTPEUYACTCS TOJNBKO B (WIOCOPCKONH ¥ TEOJOrMYECKOW JIUTEpaTypax.
[TanpensiTuBUM o03HauyaeT BceoOmiee cpaBHeHue. (I'ped.zav— BceoObemumtonmmii u Jjar. relativus —
OTHOCHTEINIbHBIN, cpaBHHTENbHBIN). (pan relativism). C Touku 3peHHsS MPAKTHYECKUX COOOpaKCHHIA
YEJIOBEKOM OBUTH TPHHSTHI CAWHHIBI H3MEPEHHST (U3MYCCKUX BEIMYMH, HE HWMEIOIIUX I[PHPOIHOTO
cozepkanus. B abcomroTH3Me coYeTaHHs TAaKUX €AWHUIL BBITJISIAT Kak Heporiaudbl. ABTOPBI 3TOW pabOTHI,
MHHYS TIPUHSTBIC YETOBEYECTBOM CIMHUIIBI, UCIIOIB3Ys TONBKO Oe3pa3MepHbIe OTHOCHTEIILHBIC BETHIHUHBI,
npeuiaraloT nepexoa Kk OykBeHHO-IM(POBOH Hayke, Hayke Oyaymiero. Hampumep, macca HYKIOHOB
u3MepsAeTcs ¢ TOYHOCTBhIO B mpenenax 5,2-107"2 aneKTpoHHOH Macchl. DTO 3aKPHITHIA PEKOPA TOYHOCTH

BBIYHCIICHUM, KOTOPBIA HUKAKUM CIIOCOOOM HE MOXKET OBITh MOOWUT B CHUJTy NMPHUHIIUIA HEOMPEACIEHHOCTH.
HccnenoBanue mpoBOAUIIOCH ITOCPEACTBOM JIEAYKTUBHO-MHAYKTUBHOIO METOJA, KOTJA BBIIBUTAKOTCS
HavyaJbHbIC MOCTYJAThI, COMIACHO KOTOPBIM BEIETCS IMOUCK, MOCIE YEro OLICHUBAETCS NETYKTUBHBIM OTKIUK
Ha TIOMCKOBYIO olepauuio. [I0NOKXHUTENbHBIM OTKIMK MOATBEPXKAAECT BBIABUHYTBIE ITOCTYJAThl M CIIYXKHUT
JI0OKa3aTeJIbCTBOM MX CIIPaBEIJIMBOCTH.

2. Moctynartsl ucciaeT0BaHUA.

1. CYBBAIAEPHBIE YACTHULDBI SABIAIOTCA COJIMTOHHBIMH
OBPA3OBAHUAMU, KAJIMBPYIOIIUMUCSH BOJIHAMU TAKUX KE COJIMTOHOB.

2. TEOMETPUYECKOE HHPOCTPAHCTBO JBJIETCA BECKOHEYHO VIIPYT O
1 BECKOHEYHO JEO®OPMHPYEMOM CPEJIOH, CIIYXXAIMEW ITPOBOAHMKOM
B3AUMOJENCTBUMN.

3. NIPOCTPAHCTBEHHOBOJIHOBBIE OBBEKTbHI (HACTHULIBI) HE HWMEIOT
HHOJIHbIX ABCOJIIOTHBIX PA3SMEPOB, KOTOPLIE BECKOHEYHbBI, KAK U
PA3MEPBI NX CUJIOBBIX ITOJIEN.



4. OTHOCHUTEJIbHBIE MACCBHI YACTHL] WU3SMEPAIOTCA B EJUHUIIAX
OTHOCHUTEJIBHOU [TOBEPXHOCTH.

5. JUCTOPCUA TIPOCTPAHCTBA, BbI3BAHHAS HACTHLUAMM, ABJIIETCA
[TPUYMHOU NUX B3AMMOIENCTBHUA.

B mnocrynare 2 npunsta uaes Maiikina ®apanes (Faraday M.) o mpocTpaHCTBE Kak IPOBOJHHKE
B3aumojieictBuil. Iloctymatet 3 w4 TOpUBOIAT K  AHAIMTHYECKOMY BBIPQXKCHHUIO  MAaCChI
IPOCTPAaHCTBEHHOBOJIHOBOT'O SIMHUYHOTO I-TOTO0 00BEKTA.
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rae [ — eIWHUYHBIA BEKTOP BEKTOPHOTO MOTOKA, HANPABIECHHBIM W3 OECKOHEYHOCTH W MapalIe/IbHbIN
ocu Z B IIWIMHIPUYECKON CHCTEME KOOPIWHAT, ¥ — YTOJ MEXIy OChl0 Z W YIJIOM TpPEJIOMIICHUS B
3aBUCHUMOCTH 0T pyHknuu ® — ¢opmber 00bekTa, dF — nuddepennman mosepxuoctu. [Ipu cOMMKEHUM
YaCTHII, KXKJasi U3 KOTOPBIX MMEET CBOE BEKTOPHOE IOJIE, XapaKTep B3aUMOJCHCTBUS OyIeT Pa3sUTEIILHO
MeHsTbCs. [IpuBe€HHOE BBIPAKCHHE JIMIIL TOCTYJIMPYETCS U HE MOXET CIYXHTh paboueit ¢popmynoi. Ero
3aJa4a 1IaTh AaHATUTUYECKOE TPEICTABICHUE O TIPUPOJIE MACCHI.

3. Bxoaubie popMyJibl.

dopmyrna Komnrona (Compton A.) paccesiust GOTOHOB Ha YacCTHIAX, pa3peIIEHHAs OTHOCHTEILHO
MacChl UX MMOKOSI UMEET BHI:
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rac 0 — 4acTtoTa 1naaarouero (1)0TOHa, O)' — YacCTOoTa paCCCAIHHOI'O (I)OTOHa, #i — nocrosnHag Ilnanka

(Plank M.), ¢ — ckopocTb cBeTa, ® — yros MeX.y MaJlalolluM U PacCeTHHBIM (DOTOHAMH.

[Tonarasi, 4TO Yribl HaJCHUS M OTPAKCHUSI (POTOHOB JJIs HCCICIYEMOro JIEMEHTa U 00bEKTa CpaBHEHHS
paBHBI MEXIYy CO0O#, MbI MOXEM H30aBUTbCS OT COMHOXHTENICH B MPSIMOYTOJBbHBIX CKOOKaxX W 3amucarhb
deThIpe (HOPMYIBI JUISL ONpPEIENCHHs OTHOCHTEIBHBIX MAacC Kak OTHOLICHWH My, /M, C BHYTPCHHHM H

BHCIIHUM MHTCPBaJIaMH HGOHpeI[eJ'IéHHOCTI/I.
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Bce yerbipe ¢yHKIUH, BBIpaXaloUIMe OTHOCHTEILHBIE MAcChl, HE UMEIOT JIOTHYECKUX  TPOTHBOPEYHUH,
UMesl TOJIBKO TIPOTUBOPEYHs MaTeMaTnieckue. MoXHO 1MoKa3arh, 4TO MO MPUYHMHE BOJHOBBIX CBOHCTB YaCTHII
10 BCEM YETHIPEM BBIPAKEHUSIM OTHOCHUTEIBHBIE COOTHOIICHUS MAacC, BBIpakaeMble IENBIMU YUCIAMHU, HE
OyZIyT paBHBIMH BBHUY MpOSIBICHHUS HE3aBEPIIEHHOCTH KOJIeOATENbHBIX HUKIOB. Boipaxkenus (4) u (5)
00pa3yloT BHYTPEHHHI HHTEpBaJ HeonpeaenEHuocty, a (3) u (6) — HemHuit. [Ipu Bcém 3TOM cobumogaercst
3aKOH TIOCTOSTHCTBA MPOU3BE/ICHHUI, COCTABIISAIONIMX KaK BHYTPEHHETO, TaK M BHEIIHEro uHTepBana. M3 storo
UMeeM:
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DTO — 3aKOH MOCTOSIHCTBA KBAaJPaTOB YaCTOT, KOTOPhIA, kak ¥ B ypaBHeHun IlIpéaunrepa
(Schrodingerd.) ana ¥ -pyHKIMM MOXHO TUPUHHMATh KakK IUIOTHOCTh BEPOSTHOCTH TIPH ONPEACICHUH

OTHOCUTEIHOW Macchl. [{J1s1 3TOro I0CTaTOYHO HAWTH €€ CPETHEKBAAPATUYHOE 3HAUCHHUE
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Ho nipu 3TOM TepsieTcsi BO3MOKHOCTD BbIPa)KaTh COOTHOILIEHUS LIETBIMUA YHCIIaMU.

B namem cnydae npuHUUN HEONPENEAEHHOCTH HE HMMEET MPOTUBOPEUUN C «MHCTPYMEHTAIbHBIM
cooTHoIeHrueM Heonpeaenaéunocreir B. I'eiizenbepra (Heizenberg W), rae npuuuHOi HeonmpeaeéHHOCTEH
Ha3bIBACTCS BO3JICHCTBUE UCCIIEIOBATEIEM HA «MHCTPYMEHT)» — YaCTHUIly CpaBHEHUA. Mbl HeonpeaeaéHHOCTh
TPaKTyeM HECKOJIbKO HHaue: HeJIb3sl TOYHO BBIYMCJIUTH OTHOCUTE/bHbIE napamMeTrpbl  00beKTOB
COOTHOIIIEHHEM IeJIbIX YHCeJl.
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4, (I)()pMy.Ha BBIYHCJIEHUS AeiiCTBEHHO-BOJHOBBIX COOTHOIIIEHUH.
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rae Sy — JCHCTBEHHO-BOJNHOBOE COOTHOLICHHE IS i-TOr0 00bekTa; K — BOJHOBOH BEKTOp; ¢ —

CKOPOCTbh CBETA.

BHemnuii uHTErpan mnpeacraBisieT coboil ¢ynkmmio miotHoctd Jlarpamka (Lagrange J.). ITockonbky B
dopmyne (2) kocurnyc ® wmensiercs ot +1 10 -1, TO MbI BIpaBe TOBOPUTH O TOM, YTO OOBEKT HM3IydaeT H
norjouiaer  (OTOHBI HE B MOHOYACTOTE, @ B IIOJIOCE YACTOT: «OT» M «JI0», BCIAEACTBHE YErO 3TU YACTOTHI
ONPENENAI0TCS BOJHOBBIM BEKTOPOM K, Kak M0 MOAYJIIO TaK U [0 HAIIPABJICHUIO.

BHyTpeHHnii MHTETpam CyMMHUpPYeT (YHKIHIO TUIOTHOCTH Jlarpama HO KOBapHaHTHOM KOOpAMHATE B
YeThIPEXMEPHOM IIPOCTpaHCTBe-BpeMeHH. -1; 1; 1; 1 — wiieHbl MeTpHUecKOoro TeH30pa ATOro MPOCTPAHCTBA.

5. TecTupoBaHMe YeTHIPEXMEPHOTO MPOCTPAHCTBA-BPEMEHH.
5.1. Ilepsoobpasnas oeiicmeennasn eOuHuua.

3neck W gajee 3HAYKOM = Mbl OyneM 0003HauaTh MPEUU3MOHHOE NPHOIMKEHHE, Korjga JIeqeKT
BBIYUCIICHHS CTPEMUTCSI K OeckoHeYHO Manon Benuunte. (10)
BribepeMm G yHKIHUIO, TaKyt0, YTOOBI

A C
In E -In B ~1. Haiigsg noxxosmue dToMy ycioBuro uncia 4, B, C u D, 6ynem umeTs:
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[Monaras, 4ro pe3ynbTaThl Havana BbIYHCICHUI BbpakeHus (12) — wuHrerpana, a Bwipaxenus (13) —
HPOU3BOJIHOM, pe3ynbTaT ot (12) pazaenum, a (13) ymHoxum Ha 5! = 120.
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B Tekymem pasnmene Mbl HMeEeM [JelI0 C OOpaTHbIMH JCHCTBUSIMH — HHTETPHPOBAHHUEM H

muddepennpoBanueM. s Toro, yTtoObl HalTHM MEepBOOOpa3HYIO AEHCTBEHHYIO €IUHUILY, MEPEMHONKUM
pe3yibTatel Beipakenuit (14) u (15), mocie vero noxy4um:
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Pesynbrar BhlpakeHus (16) u ectb mepBooOpa3Hasi nelicTBeHHasi equHuua. OTCiona HampanMBaeTcs
BBIBOJI: BepPOSITHOCTH BbIOOpa Ilpuponoit Had/0gaeMOr0 4YeTHLIPEXMEPHOI0 NPOCTPAHCTBA-BPEMEHHU
paBHa eIMHULIE.

[Tpu BO3BeIEHHHM COOTHOIICHHUS JIorapuMOB u3 urcen BeipakeHus (16) B mo0yi0 cTemeHb, KpaTHYO 5
Oyzner HaOMIONATHCS COOTHOIICHHE LENbIX YMCEN, HO C BO3pAacTAIOUIMMHU JAe(eKTaMu BBIYMCIECHUH. XOTs
CYILIIECTBOBaHHE F€OMETPUUECKUX MPOCTPAHCTB C MEPHOCTHIO OOJIbIIE TPEX OTPULIATH HE CIEA0BAJIO OBI.

5.2. I]enouucnennvie KoIhpuyuenmol 00OMUHAGHMHBIX Y2108, 21A6HOE CUHZYIAPHOE YUCTO.

PCSYJ'IBTaTBI OMIIUPHUYCCKOI'O IMTOMCKA MPUBOAAT K BBIPAXKCHUAM:
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Boipaskenus (17) u (18) MokHO j1erko mpeodpa3oBath B (OpMyIIbl TIOrapu(GMUIECKUX CITHPATICH:
In6301 7

666787 =6000-¢ 2= 3 (19)

630111,
28737 =100-e 2~ 17 (20)
rae 666787 u 28737 — panuyc-Bektopsl, 6000 1 100 — nauvanbubie paguychl, 6301 — ko3 durueHt
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pocTa M OHOBPEMEHHO — TJIABHOE CHHTYJISIPHOE YHCIO, — U — — OTHOCHTENbHBIC Yriibl; 7, 13, 11 u 17
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— KO3 UIMEHTHl JOMUHAHTHBIX YIJIOB. A TEHeph HCCIEAYyeM, UMEIOT JIM BOJHOBYIO HPUPOAY SIBICHUS,

BeIpakaeMbie GpyHKImsamu (17) u (18).
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BonHOBYI0 mpHupoy SIBIEHUS MOXHO CUHMTaTh JoKazaHHOW. KoadduumeHTsl JOMUHATHBIX YIIIOB, (MIPOCTHIE
yrcia) HaMm OyyT BCTpEYaThCs U Jallblile.

6. Dj1eMeHThI KBAPKOBOW CTPYKTYpPbI.
6.1. Heumpanvnoauneanas cumeonuxa. (Neutrally linear simboliks).

HeiitpanbHonuHeliHas CUMBOJIMKA OCHOBaHA Ha 3(¢eKTe MOTepu MOMEpPEeYHON YCTOWYMBOCTH CTEp KHEH
IpU CKpydyuMBaHUU. B oTinMuume OT moTepu yCTOMYMBOCTH NMpPH NMPOJOJIBHOM CKaTuH, rae (opma KpUBOM
oTIpesieNiIeTCsl B 3aBUCUMOCTU OT YCJIOBUM 3aKpEIUIeHUs] KOHIIOB CTepXHEU, MPU CKPYYMBAHUU OOpa3yroTCs
netin. [lockonbKy HaM HEM3BECTHBI YCIOBUS 3aKPEIIEHUSI KOHIIOB, ClIETaeM JI0MyLIeHUe, 4To popma KpUBO
npezcTaBisier codoit crpodouny (MmoHocTtodouay). Ilpu cunteze MmoHocTpodoua oOpazyrorcss OucTpodouab!
C TEeTISAMHU, OOpallleHHBIMU B pa3Hble CTOPOHBL. B Ka)KIOM U3 cTep)KHEN pacrionaraeTcsi HeWTpajibHas JTUHUS, B
KOTOPOH OTCYTCTBYIOT HOpMaibHble AehOopMany ¥ HaNpsUKeHUs. OTH JMHUU U SABISIOTCS HPEIMETOM
HAILIEro UCCIIEJOBAHUS.



Puc.1. lepopmanyuu npocTpaHcTBa IPU CKPYYMBAHUH.

Ha puc.l mnpencraBnena acummerpuunas Ouctpodouma. HeoOxomumo oOpaTUTh BHHUMaHHE Ha
negopManuy MPOCTPAHCTBA, CONPOBOXKAAOLIME AedopManuio HEHTpanbHOM JuHMU. BekTopbl moBopoTa
neTelb He oKa3aHbl. be3 nokasa ouep&nHocTy mposeranus BETBEH JIMHUK 3TOro Helb3s caenars. Ho momumo
[IOBOpPOTa IIETENIb CYIIECTBYET KOHTYpHas HMHBEpPCUS NPOCTpaHCTBA. JIeBBI KOHELl JMHHMHM CUYMTAETCA
3akperIEHHbIM. C JIEBOr0 KOHLIA HEUTpaslb IO BCEMY KOHTYPY OOBEJE€HA NMYHKTHPHOM JMHUEH. DTa JTUHUSA
IPU TPOXOXKIECHUU II0 KOHTYPY OKAa3bIBAE€TCA BHYTPM BEPXHEH IETIM W CHApYXM HIDKHEH INETau. JTo
CBUJETEIBCTBYET O TOM, YTO B IPOCTPAHCTBE UMEET MECTO IIOMHUMO IOBOPOTHOM MHBEPCUU M KOHTYpHas

WHBEPCHS, YTO MOKAa3aHO BEKTOpaMu OT TT 10 7T ¥ MOHUMAETCSI KaK MOoMepevyHoe oOparieHue mpocTpaHCTBa.

6.2. Cucnamypovt cmpoghouoHvix KOMNIEKCO8.

CurHatypsl CcTpO(OUAHBIX KOMIUIEKCOB IMOKa3aHbl B Tabmuue 1. Ilom womepamu ot 1 mo 4
paccMaTpuBarOTCS MOHOCTPOOHIBI, a HOMepa OT 5 110 8 3aHuMaroT ouctpodouasl ¢ mokazaressimu R1 > Ro,
rae R1u R2 BbicoThl cTpoodonanbix nerenb (cM. puc 2). s KoHTpoIa YepeaoBaHus MPOXOKICHUS JIMHUN
ouctpodouasl n300paxkeHbl B yTpUPOBAaHHOM Buje. Kpome 3TOro mnpoBeieHa HHACKCAIUS IapaMETPOB
KOMIUIEKCOB. 3HaUKH “ MIU 7 CHMBOJIM3UPYIOT HAlpaBJICHHE BXOJla HEUTpaIbHON TUHUU ClieBa HAmpaBo.
¥YroJ noB. B YMCJI.. T — YIJIbI IOBOPOTA BEPXHEH M HIDKHEH MeTeb (€CIH CMOTPETh CBEPXY), TO YIUIbI Kak
BEpPXHEH, TaK ¥ HIDKHEH MeTeNIb OyIyT MOJIOXKUTEILHBIMH B CITydae 3aKpYIHBAHUS IIPOTHB YaCOBOU CTPEIKH U
OTPUIATENLHBIMHU, €CJIH 110 YaCOBOU CTpETIKe.

Puc.2. PacuéTHblie paguychbl 0ucTpodouasbl.

Ha puc. 2 mokasansl R1 =44 u R2 = 10. UuBep. B uncia. 7T 1O OCH X —— YToJI KOHTYPHOH WHBEPCHH,
NPHUHSTBIN TSI BEpXHEH IMETIM TOJOXKUTEIbHBIM, Kak JiIs Bxoxa 7, Tak ¥ uia . 3apsaa Q B umcia. 7.
[IpoionpHBIN yroJl MOBOPOTA B pACCMATPUBAEMON TEOPHUH U3MEPSETCS B UUCIax T U WIACHTHPUIIUPYETCS KaK



anekTpuueckuii 3apsa. Ilozxke Mbl OKakeM, 4TO 3apsa NpoToHa paBeH 12 7. Tak ompezensieT KBapKoBas

cTpykTypa. OTHOIIEHUE R1/R2 suauutcs kax orpeneneHue BUAa cTpoor] B OTHOMICHHSIX BBICOT BEPXHUX
neTeNb K HIKHUM. B Ouctpodonnax ¢ HomepaMmu oT 5 10 8 BBICOTHI BEPXHHX METENh OOJbIIe, YeM HIDKHUX.
[ToaTomy u paccmoTpeHo Bcero 4 BapruanTta. Ecii ObI BRICOTBI BEpXHUX TETENb Oblila MEHBIIIE HMKHUX BBICOT,
YHUCIIO CUTHATYp ObUTO OBbI OOJbINE BABOC. A Ui BXOJa MPH PA3TUYHBIX COOTHOIICHUSX BHICOT HOOABHIOCH
Ob1 emé 8 curHarypHbIX oTaMYMi. M oOmee uX Koaum4yecTBO JocTturio Owl 16, UepenoB. auHUI
paccMaTpuBaeTcs UX MOJIOKEHUEM C ThUIbHOM CTOPOHBI MPU JIEBOM BXOJE 7. YToJl MEX1y KacaTeJIbHbIMU B

Y3JIOBOM TOYKE pPaBHSIETCA /2, B pe3yJIbTaTe YE€ro CHUrHall, OTIPABJIECHHBIA BJIOJb HEUTPAIBHOW JIMHUU,
BO3BPATUTCS B Y3JI0BOM TOYKE IIOJ IPSIMBIM YIVIOM K IIE€PBOHAYAIBHOMY HAIPABJICHUIO, I'I€ CKOPOCTh CBETA
npuoOpeTaeT HyJeBOE 3HAUYEHHE, B PE3yJbTaTe 4Yero HEWTpalibHas JIMHUS MOXKET COBEpIlaTh BpalleHHe
BOKpPYT Y3JIOBOW TOUKHU (TOUYKH, a HE ocH!).



Ta6auna 1. Curaarypsl cTpoQOHAHBIX KOMILJIEKCOB.
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Hanpumep, uepenoBanue Hymepyercs: kak 1-2-3 (B KOJOHKE HOMEPOB 5-s MO3MIMS) B TaKOM CIy4ae B
THUTHHOW YaCTH TIEPBO 3ajieraeT MOJHUMAIOIIAsICS CeBa BETBh BEpXHEH cTpodoun sl mog HomepoM 1. 3a Hero
CJIEZyeT OIyCKAOIAsCs YacTh ATOM BETBU IMOJ HOMEPOM 2. 3aTeM IMOJAHUMAETCS BETBb MAJIOW METIIH, HO YXKe
o Homepom 3. Tam, rae HoMepa YepeoBaHus B3SThl B CKOOKH, Harpumep, 1-(3;2), o3Hayaer, 4To BETBH 3 U
2 mepecekaloT BeTBb 1 ogHOoBpemeHHO. [lonb3yschk Tabnuieir 1, MOKHO OTKPBITHh HECKOJBKO CIEIYIOIIMX
3aKOHOMEpHOCTeH. Bo-mepBhIX, MpH OAMHAKOBBIX YrjaxX MOBOPOTA IMETENb OTHOCUTENBHBIN Yroj MOBOpOTa
nerenb paBeH 0. Bo-BTOpbIX, ecnu yepepoBaHHe JTUHHHA MPOXOJUT C TEPEUUCICHHEM CMEXKHBIX YHCET,
Harpumep, 1-2-3 uwmm 3-2-1, Guctpodounma npuxoaut K 3apsaay, paBHomy 0. B-TpeTbux, e€ciii BEKTOPHI
IIOBOPOTa BEPXHEW M HWKHEH IETENIb Pa3Hble 10 3HAKY, TO OTHOCUTEJIbHBIM YroJl IOBOPOTA IIETENNb PAaBEH
CyMMe Mojyseld BeKTOpoB (cM. 7 W 8 MNO3UIMH B KOJOHKE MOPAIKOBBIX HOMEpoB). B Takom ciydae
oucrpodouga nmpuHUMaet 3apsia 4a (mosuius 7) 6o -4m (nosunus 8). B 3Tux ke ciiydasx MpPOUCXOAUT
naproe uepemoanue 1-(3;2) u 2-(1;3). CopaBemMBOCTh H3JI0KEHHOTO MOYKHO JIETKO IPOBEPUTH IPH
MIOMOIIM y3KOW IUHBI, 00€ CTOPOHBI KOTOPO OKPAIICHBI B Pa3HbIE I[BETA. YTOJ MPOJOIBHOTO 3aKpyUHUBAHHS
ornpezesnsercs MyTéM MOCIeAYIOUIEro BRITATUBAHUS KOMIUIEKCA B MPSMYIO JIMHUIO C MOCEAYIOICH OICHKOM
Kak pa3Mmepa yria, Tak M ero 3Haka. PaboTa mo oueHke CTpO(QOUIAHBIX KOMIUIEKCOB aBTOPAaMHU H3JI0KEHA He
MOJIHOCTBIO: 3T0 — emé 12 mo3unuil acCUMMETPUYHBIX OUCTpodoua, a Takke 8 MO3UIUI CUMMETPUYHBIX
oucrpodoun, koraa Ri=R2. ABTOpHI HE J1e1al0T 3TOro U3-3a KECTKOrO perijaMmenTa padorsl. Ho moka3aHHOTo
JIOCTATOYHO JJIS OCBOCHHSI AJITOPUTMa Macc. YacTHIIbI SIBISIFOTCSI BUIOU3MEHEHHOM YacThIO T€OMETPUUYECKOTO
IIPOCTPAHCTBA, €0 MPOJOJDKEHUEM, HE UMEIOIMM (PU3MUECKON MOBEPXHOCTH pazjiena ¢ MPOCTPAHCTBOM U
abcomoTHBIX  pa3MepoB. IIpocTpancTBa dacTull  00MagalOT  CBOWCTBOM  B3aUMONPOHUKHOBEHHS,
B3aMMOIIEPECEUEHHS IPYr C JPYyroM, B 4€M U HPOSBISETCS MX CUIOBOE B3auMmojenctBue. Kpome Toro,
YACTHIIBI SIBJIIOTCS TMOTJIOTUTEIIIMU TIOBEPXHOCTH MPOCTPAHCTBa, apeadgaramu. (OT j1aT. area — Iiomaab u
OT rped. Qoyog — Toriomareiab,Ha anria. (0 swallow the area). EctecTBeHHO, YTO MOBEPXHOCTH OyaeT
UCHBITBIBATh CHUJIBI HATSHKEHHUS, HO 3aMETHUM, YTO B JIIOOOM H30THYTOM YIPYTOM Telle, HCHBITHIBAIOIIEM
HaTSDKEHHUE 10 €ro KOHTYpY, 00s3aTeabHO HaWAETCS HEUTpasibHas JIMHUS, B KOTOPOW CyMMa HAINpPSKEHHUM
u3ruba M HaTsHKEHUS paBHA HYNIO. JTa JIMHUA U OyJneT HehTpaibHOU. M31mokeHHOE MO3BOJIMIIO MEPEerTH K
AQHAIUTUYECKUM BBIPAXKEHUSI OTHOCUTENBHBIX Macc.

7. AHAJIMTHYECKHE BBIPAKCHUHA OTHOCUTEC/ILHBIX MaccC.
1.1 Feomemputtecrcue BbIPANCCHUA OMHOCUMETIBHBIX MACC HYK/IOHOG.

B BbickazaHHbIX mocTynaTax (1.4) OTHOCHTEIbHBIE MAacChl M3MEPSIOTCS B €IMHUIAX OTHOCUTEJbHBIX
nosepxHoctelt. Ilonmpobyem nokazaTh, uTO 3TO JeiicTBUTENbHO Tak. Ha puc. 2 mokaszana Ouctpodouna c
pacu€rabpiME paguycamu Ri =44 u R2 = 10. D10 u ecTh pacu€THBIE paanychl Uil HYKIOHOB. OTHOIICHHE
TUTOIIAzIei eTeNb Il CTPO(ON]] OIEHUBACTCS KaK OTHOIIGHHE KBAAPATOB MX BBICOT. CTao OBITh 910 44° n
10, a smaumt, R/ m RJ. Ilnomams ¢ paamycoM R, COAepKHT MOJNOKUTENHbHYIO MacCy, a R, —
OTpUIIATENBHYIO. 3HAYHUT, YTO PA3HOCTH KBAApaToB paauycoB 44° —10° GydeT cocTaBIATH KaKylO-TO 4acTh
OTHOCHUTEJIBHOW Macchl. JTa 4acTh y Hac Ha3BaHa KepHoMm (Krn). OcTanbHYIO YacTh, COEAMHSIONIYIO
HOJIOKHUTEIBHYI0 M OTPULATEIbHYI0 MAaCChl KEPHA M YXOJAAILIYI0O B OECKOHEYHOCTh MBI Ha3BAIM IIeJb(om
(Chf). Ilpu anmpokcuManuu BbIpOKCHHWE HEOOXOJMMO OBUIO MBICICHHO pa30MTh Ha JBa HWHTErpaja,
onpenensitorux Krn u Shf. A Teneps HamumieM HaiiieHHOE BBIpaKeHUE.

m < =sgn[Km + Shf | =
J

u B AU
=sgn (445—1o§)+['”10j R I ¢ )
Ind4) 147,
[ B U
:Sgn 18364‘%
(Ig44)” 147,

Trac: mje- — OTHOCHUTCJIbHAs Macca J HYKJIOHA B €IMHUILIAX 3JICKTPOHHBIX MacC, SQN — CUTHATypa B 3HaKax

«H» WM «-»; 7ZT;; — 77 - SKBUBAIEHT |- 3HAYCHHUS | — HYKIOHA; 147 ; — K03(Q(QHIMEHT JOMUHAHTHOTO YIiIa,

ji
ji» B — koo dunment yriosoit Koppensuum, s IPOToHa paBHblii (7-6) n
st Hetpona — (7-1), (3ameTum, uro 6+1=7); U — uucio kBapkoB U B HyKJIOHE.

PaBHOTO 7, YMHOKEHHOTO Ha 277



7T -9KBUBAJIEHT, PABHBIA 77 ;i TOJNIBKO MPUOIH3HUTEIBLHO PABEH 7 , T.C. T ji ® 7 . MBI CMOXEM €ro MoCcYUTaTh

TOYHEE, KOT1a MepeiEM K YUNCIOBOMY BBIPAXKEHUIO OTHOCUTEIBHBIX Macc. /{151 3TOro Hy»KHO ONpeaeanuThes ¢
SJIEKTPOHHOM enuHuIel Macc. B crnpaBouyHuke [4] MOXXHO HalTH OTHOCHUTEIbHBIE MAacChl HYKJIOHOB 1836,
15152(70) nns mporoHa u 1838,6562 mst mHewtpona. CienoBarenbHO, Macca menbda MPOTOHA COCTABISIET
0,15152(70), a netitpona — 2,.6562.

['maBHOe Mamnoe cuHryisipHoe uuciio, paBHoe 6301 mbl yxe umenu. Haiitu ocTanbHble uucia He
COCTaBIISIO OOJBIIIOTO TPYAa, YTOOBI MPUNUTH K AIEKTPOHHOW eIMHUIIC MacC. BOT BhIpaKeHHE ITOW STUHUIIBL.

1 ~4600801- 6301

+1
le) = (23)
| 900 25303-1273

HuuTo Ham He MelIaeT nepenucaTh BEIPAKEHNE SJIEKTPOHHOM €MHUIIBL:
[ 2 4600801-63017"
© 11800 253903-1273 } '
B paBenctBe (23) HUuero npuMeyaTesbHOTO HeT. Bee cuHrymnsipHble yncia, 3a UcKiIoueHueM 1273, npoctsle.

1273 =19 * 76. OTn yncia, CTOSAIINE B YUCINTENE, 3aKaHUYNBAIOTCA Ha 1, a B 3HaMeHarteae — Ha 3. McnblTaeMm
AJIEKTPOHHYIO €IMHUILY Ha JCHCTBEHHO-BOJIHOBBIE COOTHOIICHHUS.

2-[In(2- 4600801 - 6301)]° =18699509,00000738...

2-[In(2-900-1273- 25303)° =18699508,99987721...

2-4600801- 6301 =57979294202... (24)

2-900-1273- 25303 =57979294200... (25)

OKpyryiuB JBa BEPXHHUX pe3yibTaTa IO LEIbIX YUCE, HaWIEM JIeWCTBEHHO YpPAaBHOBEIICHHOE 3HAYCHUE
AIEKTPOHHOW €IMHHMIIBI.

%In @j =5979294201,87411 (26)

[locnennuil pe3ynbrar CTOUT B MPOMEXKYTKE MEXAY pe3yjbTaTamMu paBeHCTB (24) u (25), ciaenoBaTelbHO,
NIeMCTBEHHOE YPaBHOBEIIEHbE 3JIEKTPOHHOM €JMHULIBI 00eceueHO.

1

EXp exp(

7.2. Yucnoevie GbIPAINCEHUA OMHOCUMETIBHBIX MACC.

Bprunciayum oTHOCUTEIIBHBIE MACChI H_IGJ'IB(I)OB HYKJIOHOB. I[J'IH IIpOTOHA.

= 3'12?)3; =0,151523567687074... (27)

4600801

2 —_—
P¢1200-25303
PesynbTars! oTnuatores Ha 10-m 3HaKe nocie 3ansaToil. [lanee i HeUTpoHa.

Shf

pl

Shf =0,151523567692342. .. (28)

_9000-1273 _, en6933101145646 (29)
4600801
snf, =S2030L_, en6033101237270  (30)
3.25303

W 3nece pesynbrarsl orauvaroTcs Ha 10-M 3Hake mocne 3amstod. M, onare-taku, Ha 11-Toil 3Hauvameit
undpe. Teneps, UCIONIB3Ys 3HAYEHHMS LIeNb(a U3 BeIpakeHus (22) i mpoToHa OyaeM UMeTh:
2'.3 18 31273

(Ig44) 147, (Ig44)’ 147, 4-6301°
OTKyJa
~ _ 18-4.6301 B

" (1g44) -14.3.1273 (31)
=3,1415926773160130955395929408767
= _ 18-1200-25303  _

" (1g44)’ -14-4600801 (32)
=3,1415926772076436260399920428016
7, GyIeT MExKIy STHMH JABYMS YHCIAMH.




3,1415926773160130955395929408767 > T,

> 3,1415926772076436260399920428016
VY HelTpoHa:

i - 23 _ 192 (33)
" (lg44)-14-7, (lg44)-14-7,
~ _ 192:3:25303 _
" (lg44)-14-32-6301 (34)

=3,1415921443145194183706715541385
~ _ 192.4600801  _

"2 (lg44)-14-9600-1273 (35)
= 31415921444228888694880851020382
3,1415921444228888694880851020382 > 7,

> 3,1415921443145194183706715541385

3aMeTUM, 4TO 3HAYCHUE 77 , IOCUMTAHHOE C TOM )K€ TOUYHOCTHIO, COCTABIISCT:

7 = 3,14159265358979323846264 33832795

M1 BUJIUM, YTO Yy HIPOTOHA ;Z:p MMPCBLIMNACT 3HAYCHUC 77 [JIA CBKIIMJAOBA IIPOCTPAHCTBA, a 77n MCHBIIC

CBKJIMAOBA 7. HpI/IpaBHHB 7? K €BKIIMLJAOBY 7, MOXKXHO HaWTH BbIPAKCHUC

1200-6301

=1+1,69-107".
4600801-1g44

MOHO JIerKo IOKa3aTh, YTO ypaBHEHHs, O0Opa30BaHHBIE COOTHOIICHHEM MIeNb()OB MPOTOHA W HEUTPOHA
MHBapUaHTHbBI 110 OTHOIIEHUIO K TOHAJIBHBIM KO3()(HLHMEHTaM, MOCKOJIbKY OMNpEAEIUTENb 3TOW CHCTEMBI

paBeH HYJIIO.

Shf Shf

pl p2

Shf,,  Shf,,

3 1273 1 4600801

4 6301 1200 25303
9600 1273 32 6301
1 4600801 3 25303

(36)

Jlorapudmuueckass GyHKIHUS OTHOCHTCS K KECTKMM (PyHKiusM. EE 3HaueHHEe HE MOMJICKUT KaKUM-THOO
W3MEHEHUsIM, IO3TOMY B HAIleM CIIy4yae MOXHO COCIaThCd Ha BO3MOXHBIE HM3MEHEHHS 4HClia T B

JMCTOPCUPOBAHHOM MpocTpaHcTBe. OTHOCUTENBHBIC MAaCcChl B eMUHUIIAX Macc dekTpoHa elMji st i-HoMepa
or (3) mo (6) u j-o0bekTa, MPOTOHA JMOO HEUTPOHA, BHIPAKAOTCS OOBIKHOBEHHBIMH JPOOSMH TIOCIIE
nob6asienuss kepHa Krn k menpdy Shf [cm. ompenenurens (34)]. Dtu mpodbu oOpasyroT yxe Oonbliive

CUHTYJISIpDHBIE UUCIIA:

55752170401;46278363;30363600(1200 - 25303) u 25204(4-6301) .

55752170401-46278363 _
55752170401 — 46278363
1200-25303-4-6301 _

1200- 253034 - 6301
— 1836,1515235676876642817850292327

46278363

eMpd = () == "ez01 ~
_ 1836,1515235676876686240279320743

eIMp3 =f(AL) =

37)

(38)



55752170401
1200-25303 (39)
= 1836,151523567692895440593342028
eMp6 = (Aw) = 55752179401 — 46278363 _

1200- 25393 - 4-6301 (40)
= 1836,1515235676928997828362448694

Pesynbratel (36) u (37) 00pa3yoT BHYTpEeHHMI MHTEpBal HeompeneiaéHHoct, a (35) u (38) — BHemHui.

eMps5 =f(o) =

Pa3HOCTh pE3yNbTATOB BHYTPEHHEro MHTEpBana cocTaBisieT 5,2268...-1072. PasHOCTh misi BHEIIHEro
uHTepBana 5,2355...-107"2. Teneps 114 HeliTpoHa. Bonbime cunrynspuasie uncna: 8459291436; 139570556
u 75909(3- 25303). Yucao 4600801 ocraérest 6€3 MHOKHUTEIIS.

8459291436 —139570556

ellln6 = f(Aw) = -
(Aw) 4600801 - 3- 25303 (41)
— 1838,656233121144106864871028966
8459291436
emn5:foa = =
(©) 4600801 (42)
—1838,656233121145643986775346293
139570556
eMnd=f(ex)=—"—"——""" =
(@) 3.25303 (43)

=1838,6562331212372709428394525023
8459291436 -139570556 y
8459291436 —139570556
8 4600801 —3-25303 _

4600801-3- 25303
=1838,656233121238808064 7437699072

elln3 =f(AL) =

(44)

8. 3akoH aelcTBEHHO-BOJHOBLIX COOTHOIIICHHUIA.
8.1. Buewnue oeiicmeenno-60aH06ble COOMHOWIECHUS.

HOI[ HeﬁCTBeHHO'BOHHOBLIMH COOTHOMICHUSAMHU CJIICAYCT IMOHUMATL COOTHOIICHHA OT COOCTBEHHBIX
MAaKCUMAJIbHBIX YaCTOT A0 MAKCHUMAJIbHBLIX PACCCAHHBIX YaCTOT B 3aBUCUMOCTU OT 3HAYCHHUU BOJIHOBOTO

BekTOpa K, KOTOPHIA OyaeT MeHsSTh CBOE HampasiieHue. [loatomy, cormacHo opmyne (9) B pemenuun Oyaer
GurypupoBatb cymMmMa JIorapu()MoB 4acToT.

g mpoToHa MakcuMalbHOM wacToToM siBisiercss 55752170401, a mMakcuManbHOW pacCessHHOW 4acToTa
46278363, kak B umcnuTene paBeHcTBa (38). ext — skcTpeManbHbIC, BHELIHHE JCHCTBEHHO-BOIHOBBIC
COOTHOILIEHUS C «OMPOKHUABIBAHUEM» BOJTHOBOTO BEKTOPA.

S(ext)p = i(l N55752170401 + In46278353)° =
120

- % 1136943299,099243... = 6847164’:9995715 -

(45)

~ 6847165/6

A Tenepp, COTIACHO MPUHLUUIY KOA(PQPHUIMEHTa TOMMHAHTHBIX YIJIOB, (0 4éM OyneT cka3zaHO emé MOo3xKe)
PaccMOTPUM «KOCOE» COOTHOIIEHUE!

S(ext)p = —— - (In55752170401 + In 46278363 —
120

(46)
m s , 1358486875

—Incos— ) =
17 1188

YV HeNTpOHa BHEIIHEE COOTHOIIEHHUE BBITJIIUT TaK:



S(ext)n = % -(In8459291436 + In139570556 )° ~

1622064953
1560

8.2. Buympennue oeiicmeennvle COOMHOUEHUA.

Jlnst paccessHHBIX 4acToT (31ech BONHOBOM Bektop K He MeHser cBoero Hampasienus) s mporona
MaKCHMaJbHOH paccesHHOW YacTOTOW SIBISETCS 4YacToTa, oOo3HaucHHas uuciom 46278363 [cm.(38)], a
MUHUMaIbHON — 3-1273 [cm. uncaurens (27)]. int — BHyTpeHHUE ICHCTBEHHO-BOJIHOBBIC COOTHOIICHHS.

s(int), = % -[In46278363 - In(3-1273)] =
1

=~ [In15426121 - In1273]" = (47)
120
97981 | 51992... .10 = 97981
0 160

Henb3st HE cormacuThCsl C T€M, YTO TOCIEAHEE PAaBEHCTBO YHUKAIBHO. A TENepb HCCIEAyeM BHYTPEHHEE
JCHCTBEHHOE COOTHOIICHHE HEWTpoHa. BepxHee 3HaueHue paccesHHOM yactorhl 139570556, [cm.(41)]a
amkHee — 32 - 6301 [unci.(30)]

1 [In139570556 — In(32 - 6301)[ =
120

= % -[In139570556 — In201632] = (48)
_ 7195000 g0 o
72171 T

Kax Buaum, mocnenHee paBEeHCTBO BBIPAKEHO HE TakK ApKO, Kak npensiaymiee (47). A Tenepb BbIUNUCIUM
neiictBeHHo ypaBHoBerieHHbie (is effective counterbalanced) maccobl HykI10HOB 10 (hopmyiie:

eM(eff ), =1836 + 1836

expex 1In 120L -1
5 Y,

rae eM(eff)j — nelicTBeHHO ypaBHOBeNIeHHas Macca j-HYKJIOHA B €MHHIAX MAacChl 2JIeKTpoHa, Y, u Y, —

quclia onpeaenstonei 1poobu, 1836 — kepH HykioHa. J[1s mpoToHa:

eM(eff ), =1836 + 1836

expex 1In[120-97981j -1 (49)
5 160

=1836,1515235676876707560770633136

A Tenepb 00paTMM BHUMAaHHE Ha TO, YTO:
1836,1515235676876686240279320743 < (50)

< 1836,1515235676876707560770633136 < (51)
< 1836,151523567692895440593342028. (52)

DTO 03HAYaeT, YTO 3HAUEHHUE JIEMCTBEHHO YPaBHOBEUIEHHON MacChl HAXOJUTCS B MPEEIax BHYTPEHHETO
VMHTEpBaJIa HEONPEAECIEHHOCTH MaccC.
Hanee s HelTpoHa:

eM(eff ), 1836+ 1836 _

expexp{é : In(lZO : 7195000ﬂ -1 (53)

72171
=1838,6562331222823564441767535467

3aMeTI/IM, qTo HO.]'Iy‘ICHHLIﬁ peE3yabTaT OoJyibllle MaKCUMAaJILHOIO 3HAYEHHS BHEIIHETO HHTEpBAJIa
HCOHpeI[eJ'IéHHOCTI/I., T.C.



1838,6562331222823564441767535467 > (54)
> 1838,6562331212388080647437699072. (55)

Hcxons v3 cpaBHUTENBHOM XapaKTEPUCTHKH, CIACNIAEM IONBITKY (OPMYIHMPOBKH 3aKOHA [eHCTBEHHO-
BoJiHOBBIX cooTHomenui (The law of effective — wave parities).

IIPU3HAKOM YCTOHYHUBOCTH IIPOCTPAHCTBEHHO-BOJIHOBbBIX
OBBEKTOB ABIIAETCA PACIIO/IO’KEHHE ux JEHCTBEHHO
YPABHOBEIIIEHHBIX MACC HA LIKAJIE HEOIIPEJIEJIEHHOCTH. OB bEKTbI
YCTOHYHBBI, ECJIH 3TH 3HAYEHHS HAXOJATCA B IIPEJEJIAX
BHYTPEHHEI'O HHTEPBAJIA.

9. Maccpaaunyc, MaccpaJnycpe30HaHC.
(Mass radius, mass radius a resonance).

B mocrtynatre Noe 4 Mbl [OroBapHBaJIUCh O TOM, YTO OTHOCHTEIBHBIE MAacChl OOBEKTOB H3MEpPSIOT B
€MHUIIAX OTHOCHUTEIBHBIX MOBepXHOCTEH. MBI yxe yOenuiauch B 3TOM Ha MpUMepe KepHOB HYKJIOHOB. Ho,
€CJIM CYHIECTBYET MAacCpPE30HAHC 110 OTHOCUTEIbHON MOBEPXHOCTH, TO JAOJKEH CYIIECTBOBATH U MACCPaANYC,
KOTOpBI Obl OOHApYKHBaJl JIMHEHHBIA pPE30HAHC, T.e. Maccpaauycpe3oHaHc. Bo3pbMEéM OHO M3 3HAYCHHIA
OTHOCHUTEJIbHOM MacChl TPOTOHA, HM3BJIEUEM U3 HETO KBAAPATHBIA KOPEHb U YMHOXHM Ha OJIHO U3
CUHTYIISIPHBIX YHCEI.

\/1836+ 3.1273
4.6301

.6301=269999,983...  (56)

[Tomyuyennsiit pe3ynbtaT okpyrium 10270000 u pazgenum Ha 10000, T.e.
270000

10000

YMHOXEHHE Ha 4YacTOTy SKBUBAIEHTHO JEJIEHUIO HAa JUIMHY BosHbl. B Hamem cinyuae 10000 Oyner u
KOO(QPHUIMEHTOM TOHATBHOCTH, M KOX(PPHUIHEHTOM MOAbI oxHOBpeMeHHO. Emgé mnpumep. Bospmém
BbIpa)keHHE 1LIeb(a MPOTOHA U MPOJIEIaeM HaJl HUM T€ XKe OIepaltu.

3-1213 -4600801 =1790909,09790...  (57)

4.6301
Mpbl BUIUM MEPUOANYECKYIO JIpOOb, KOTOPYIO HYXKHO YMHOXHUTh Ha 110 um pazgenuts Ha 1000000, B
pesynbrare vero moiayuum 197,000000769..., uyto mnpubmusurensHo paBHO 197. Takoe ke sBIeHUE

HaOmoaeTcsl U JUis HEHTpoHa, HO ¢ Oojee 3HAYMTENbHBIMHU Je(heKTaMU BBIUMCIICHUS, CBS3aHHBIMH, IO-
BUJINMOMY, CO CTETICHBIO HEIMHEWHOCTH 101 menbda. Ha 3Tom 10Ka3aTensCcTBO CIIpaBeTMBOCTH MOCTYIaTa
Ne 4 MOKHO cUMTATh 3aKOHYEHHBIM.

10. Ba3ucHbIe YIriibl HYKJIOHOB.

10.1. Bazucnwie y2nvt npomona.

bazucHble yriabl HYKJIOHOB OaszupyroTcss Ha Kod(p@uuueHTax IOMUHAHTHBIX yrioB. IIpum BbeIOOpe
pacyETHBIX YKCEeN CJeAyeT PYKOBOJCTBOBAThCS AaHHBbIMH omnpenenuters (36). [dns mporona 310 OymyT

YHCITUTEN BEPXHEH CTPOKH, a JUIsi HEUTpOHA — 3HAMEHATEIM HUYKHEH CTPOKH.
27

COS—
4600801 4 - 4012,173273273292...
1273 cos 2~
13
B BbIpakeHUU NPUCYTCTBYET ApoOb ¢ meprojoM 732, oTKya:

3330-4600801- cos 2n =

(58)

= 13360537 -1273-cos i—g

Ho u 310 emié He BcéE.



13360537 4526124695

=13591966,05105103...x —— (59)
27 333
cos ——
34
4526124695 C0S 2n _ 1+1,0187...-10"° =1 (60)

4449058821 34
10.2. Ba3ucHuvie yznvt HelimpoHa.

ITouck 6a3uCHBIX YIJ10B HGfITpOHa IMPOU3BOJUTCA aHAJIOTUYIHO ITIOUCKY YIJIOB IIPOTOHA.

2n
4600801 33333300 “®34

25303 6389185109 COSZLE (61)

17

=1-41122...-107"°
[Tone3ysice paBercTBoM (58), MBI MOXeM OTBICKaTh OOOOLIEHHBIC YIUNIBI JUIS MPOTOHA M HEHTpOHA C
IIPUBJIEYEHUEM CUHTYISIpHBIX uncen 1273 u 25303.

2n

25303 6389185109 17

1273 10010-13360537 27 (62)
13

=1+ 88362...-10*

10.3. Xapaxkmepucmuka 6a3ucHuix y2noe.

[TpaBoMepHO Oy/eT MPEANOIOKHTE, YTO OA3MCHBIC YIIIBI HE UTO WHOE, Kak yribl Diiepa (Euler L). Xots
MbI M HE B COCTOSIHUM TOMMEHOBATh KAXKIBIil U3 ATUX YIJIOB, HO MOSBIISICTCS HAIEXKIA, YTO ITO KTO-TO CICIacT
B OyayIieM ¢ J0Ka3aTeIbCTBOM TOTO, YTO HYKJIOHBI, Bpalasich, IPELECCUPYIOT MO JOMHUHAHTHBIMU YTIaMU

11. OTHOMIEHHEe MATHUTHBIX MOMEHTOB HYKJIOHOB B BEKTOPHOI ¢opme.

11.1. Cocmasnawouiue K6apKoeoii cmpyKmypbl.

['maBHBIM mnpensTCTBUEM COBPEMEHHOW (DHM3MUECKON HAyKH SBISETCS OTCYTCTBUE MPEICTABIECHUN O
IIPUPOJIE YACTULL U O IPUPOJIE NIEKTPUIECKOTO 3apsa.

KBapkoBast cTpyKTypa nmoATBEpKIeHa FreoMeTpUUecKoil (popMysnoil OTHOCUTEIbHBIX Macc, Iie B Ka4eCTBE
pacyeTHBIX BEIMYMH NMPUCYTCTBYET U — YMCIO KBAPKOB U B HYKJIOHE. YUEHBIX OECIIOKOUT BOIPOC, OYEMY Y
IEKTPUYECKN HEUTpanbHOro HEMTpoHAa OOHApyXUBaeTcsi MAarHUTHBIH MOMEHT. C MOJHONH YBEpEHHOCTBHIO
MOKHO CKa3aTh, YTO 3apsij YacTHI] OIpeAesseTcsl HaTypaJbHbIM 00pa3oM, U3MEpSSCh B YHCIAaX 7 Kak
HOJHBIA yroJl MpoJOJbHOTrO 3akpyuuBaHus. IlodHbIl 3apsn nportoHa u3mepsercs yuciaoM 127, Keapk u
coliepkuT JBa snemMenTa Ne 7 u3 tabn.1 ¢ obmum 3apsaom 87 . B ABYX TakMX KBapKax COJEPXKHUTCS 3apsij
167 . KBapk d comepskut ouH ameMeHT Ne 8 u3 Toii sxe Tabnuiibl ¢ 3apsiioM -4z . Cymma 3apsiioB COCTABIISET
12 7. V HelTpoHa OJHMH KBapkK U C 3apsgoMm 87 W jaBa kBapka d ¢ oOmum 3apsaom -8z . CienoBaTenbHO,
HEUTPOH 3JIEKTpUYECKH HeWTpasieH. MarHUTHOro MOMeHTa MOrJo Obl U HE ObIThb, €cli Obl OTCYTCTBOBaja
KOHTypHast uHBepcusi. Ho ona mpucyrctByer (5-s1 konoHka B Tabn. 1. u puc 1.) JloruuHo nonmycTutk, 4TO
3apsibl, 00pazyeMble TOBOPOTOM IETEIb, 3aKOJbIIOBBIBAIOTCS OCTAJIbHBIMHU 3JIEMEHTAMHU KBapKOB, KOTOPbIE
HaM ITOKa HEU3BECTHBI, @ BEKTOPbl KOHTYPHOU MHBEPCHUU 00pa3yloT pOTOPHI NMPU BpPAIIEHUH BCETO KOMILIEKCa
KBapKoB. B aToM cityuae oTmasaroT npoTuBopedns ¢ ypapHeHussMu Makcsemta (Maxwell J.).

C kakol yYIJIOBOM CKOpPOCTBIO BpalatOTCs KOMIUIEKCHI, Celdyac cKa3aTh HEBO3MOKHO. MOKHO JIWIIb
IIPEIIOJIOKHUTD, YTO OKPY’KHAsl UX CKOPOCTh HAMHOT'O MEHBIIIE CKOPOCTH CBETA.

B cnyuae, xorma R, =R,, oOpa3yemslii cTpo@ouaHbIii KOMIUIEKC OyJeM CUMTaTh 0eCKepHOBBIM. DTO
BOBCE HE O3HA4YaeT, YTO B 3TOM Cllydae Macca 4acTHUIlbl OyneT paBHa HyNI0. Takoil 0OBbEKT OyAET COCTOSThH
TOJIBKO M3 HIenb(a, obraka OECKOHEUHBIX aOCOJIIOTHBIX Pa3MepoOB ¢ LEHTpoM Mmacc. OH MOXKET HMETh
OTPHUIIATEIbHBIN, TTOJIOKUTEIbHBIN JTMO0 HYJIEBOU 3aps (HEHTPHUHO).

11.2. Annpoxcumauuﬂ OMHOWICHUA MACHUMHBIX MOMEHMO06 HYK/IOHO086.



B [4] MOHO OTBICKAaTh BBIpa)KCHUSI MAarHUTHBIX MOMEHTOB JJIsl IPOTOHA M HEMTPOHA B €AMHUIIAX [l
1, = 2,7928456
un =-191315
OTHOLIIEHHE MOMEHTOB COCTABUT:
Br o 14508152  (63)

un
B3sB k03¢ punmerTs 06000IIEHHBIX YIITIOB, 3aMUIIEM:

. T T
SIN— +C0S—

Hn 17 4 sin-~ —cos (64)
17 17
=-1,4598200603...

[Momyumnace ynoOHast u koporkasi gopmyina. CrpaBeainBa M OHA, MOKAKYT OyIylIue HCCIeIOBAHHS
(U3UKOB-TEOPETUKOB.

B nmanpheiimeM Henp3s HE KOCHYTbcd d(@deKkra ITUHAMHYECKOTO0 pPAaBHOBECHS BPAIIAIOIINXCS
cTpoouaHbIX KOMIUIEKCOB. C OJTHOW CTOPOHBI, HA HUX OYAYT ACWCTBOBATH CHJIBI CXKATHS, TOCKOJBKY ITH
KOMIUTEKCHI SIBIISIIOTCS apeadaramu. IlonmyTHO OHM OyIyT MCHBITHIBATH LEHTPOOCIKHBIE CHIIBI ITPHU BPAILCHHU.
OTH /1Ba CBOWCTBA MOXKHO O0BEMHNUTH, Ha3BaB UX cHIION pacnaga P, . C n1pyroif cropoHbl KOMIUIEKCHI OyyT

VICIIBITBIBATH cUIIbI JlopeHueBa (Lorentz H.) cokpamenus P, . C 3Toil TOYKM 3pEHUS MBI MOKEM IIPEATIOKHTh
00001IaroIH 3aKOH.

12. 3akoH TMHAMHUYECKOT0 PABHOBECHSI.

Cymma cuiu, Oeﬁcmeymmux Ha npocCmMpPAHCMEEHHO-60/IHOBbLE 00beKmbl NOKOA pasra HY1I10.

D R =P, +P, =0(65)

Bce omnepauuu uccienoBaHus B 3TOH paboTe MOCTPOEHbI HAa JUBEPreHLUH SHEPIUU, PABHOW HYIIIO.
Hamprmep, MbI ¢ MOJHON YBEPEHHOCThIO MOXEM CKa3aTh, YTO, CyIs Mo jaeTrepMuHaHTy (36) mMeeT mecto
3aMpeT Ha «(1€PEKAaYKy» dHEPIruu OT OJHOIO HYKJIOHA K APYroMy. OTO BUJHO «HEBOOPYKEHHBIM IT1a30M», T.K.
Jr00BIC JIBE YaCTHBIC MPOU3BOIHBIC [0 KAKOMY-THOO0 M3 CHHTYJISIPHBIX YHCEN TOTo e omnpenenutens (36) He

OyayT paBHBI IPYT APYTY.
13. 3aK0H BOJIHOBBIX COOTHOILIIEHHU .

Bo3bMEM CUHTYISIpHBIC YMCIIa M3 BBIPAXKEHUS AJICKTPOHHOW eIuHHMIBI (23) W MpoHyMepyeM Mo Mepe
Bo3pactanusa umcen: ¢, =1273,g, =6301,¢, =25303, u ¢, =4600801. 3akoH 3amuiercs CIEAYIOIINM

oOpazom. Coomnouwenun n100bIX CUHYIAPHBIX YUCE O 000N MOYKU  UYEembIPEXMEPHO20
nPOCMPAHCMEA-6PEMEHU OCMAIOMCA 6ENUYUHAMU NOCMOAHHBIMU, XAPDAKMEPHBIMU O IMUX YU CEl.

. COhSt(gi v@j) (66)

j
DTOT «HEXWUTPBI» 3aKOH HAaKIAIbIBACT CEPHhE3HBIE OrPAaHMYEHUS Ha  CIMOCOOBI  MCCJIEIOBAHMS

ACTPOHOMHYECKUX OO0BEKTOB. [IOCTOSHCTBO COOTHOLICHHWI BOBCE HE O3HAYaeT MOCTOSHCTBA JUIMH BOJIH,
OTBCHAIOMIUX KaAXAOMY M3 CHHIYISIPHBIX YHCEII IJId Pa3HbIX TOYCK quBIpéXMepHOFO IpOCTPAaHCTBA.
Beipaxenune (66) — 3TO MPOCTO COOTHOIICHHE JOKAIBHOTO Xapaktepa. ECIU MpUHITH BO BHHUMAaHHE
00paTUMOCTh YHEPTHH, TO OHA, TO-BUAUMOMY, MOKET EPEXOIUTh U3 JIyUHCTON SHEPTUU B SHEPTHIO Macc.

B moBceHEeBHOM KU3HH MBI 3aMeYaeM, YTO «yTeuKa» TeIlla MPEeBAIUPYeT HaJl ero MOCTYIUICHUEM H3BHE.
Tenosoe HN3JTYy4YCHUC W JPYIruc BHUIbI I/ISHyLIeHI/Iﬁ MOTYT MNOrjomaTbCsa SHAOTCPMHUUYCCKUMU PCAKIIUAMUA,
4€pHBIMH JIBIpaMH M KOCMHUYeCKO#l mbuibto. Ho, HecMoTpst Ha 3T0, doTomerpuueckuii mapagokc Ombbepca
(Olbers H.) ocraércs 6e3 yoenutenbHoro oowsicHenus. ['modanbHoe «pacimupenne BeeneHHOM» MOsCHIETCS
MEXaHHKO# BobIIoro B3pbiBa, YTO, OJHAKO, MAIOYOCAUTEIBHO, MIOCKOIBKY CIIUIIKOM YK BBICOKH CKOPOCTH
pas6eraHH$[ TaJIaKTHK, C HpH6HI/I)I(eHI/IeM K CBETOBBIM CKOPOCTAM.

Bonee yOeauTenbHBIM MOMKET OBITH CBOWCTBO B3aWMOIPEBPAIICHHN JHEPruM (dHEPrusi Macc — B
JYYUCTYIO U JIyYUCTYI0 — B JHEpruro0 macc). B stom ciydae Hambosnee nanékue Tena BBITISIAT Oolee



,»MOJIONBIMU™ U 0OoJee JNETKUMHU B CPaBHEHHH C ONMKAWIIUMU OOBEKTaMH, MMEKOIIUMU 00Jee KOPOTKHE
JUTMHBI BOJTH.

HanpammBaercst BBIBOJ: IO BEJIWYMHE CIEKTPAJIBLHOIO CMEIICHUS HEJIb3s CYIUTh HH O CKOPOCTH
pasberanusi, HI O PAcCTOSIHMH 0 HCCIeayeMoro oobekta. A moctosHHas Xao6ma (Hubble E.) tpeGyer
nepecMoTpa ¢usndeckoro cmeicna. He cnyuaitno Connile nmeer 11-meTHuil meproj; akTHBHOCTH, BO3MOKHO,
U3-32 MyapOBOW MEPUOJUYHOCTH TMOCTYHAIIUX BOJH. [IOMHUMO 3TOT0, MOYKHO TPEANONIOXKHUTE, YTO KPACHOE
CMEIICHHE SABJISICTCS TOPMO3SAIIMM (DaKTOPOM SHEPTOBBIACIICHISI HEOSCCHBIMU TECIIAMH.

14. BoiBOAbBI 1 MEPCNEKTUBLI PAa3BUTUSA HaHpeJ’[ﬂTI/IBI/ICTCKOﬁ }IHCerTHOﬁ BOJIHOBOII MEXaHUKH.

Crioco6 mo3HaHus OKPY>KaOIIEero MUpa — JIUIIb BapUaHTHASA CIIy4ailHOCTh. B BooOpaskaemMoii HaMH WHOM
MUBUJIM3AI[MN KBAaHTOBAas MEXaHWKa, KOHEYHO ke, ObL1a Obl COBEPIIEHHO WHOM, BIIOJHE BO3MOXHO, Oosee
MPOJIYKTUBHOM, HEXKEIH Hallla, HbIHE TOCIOICTBYIOIIAS.

Brrsicnena nmpuunHa «Bb160pa» [Ipruponoit 4eTbip€éXMepHOro IPOCTPaHCTBA-BPEMEHHU C T0OKA3aTEIbCTBOM,
OoJiee yeM yOeuTeIbHBIM.

OcHoBHOM 3aayeil paccMaTpuBaeMoil paboThl ObTO M30aBICHHE OT MPUHATHIX YETOBEUECTBOM €IMHUIL
U3MEpeHUs. DTO MPUBEIO K CYIIECTBEHHBIM IpEeUMylecTBaM. B paccmaTpruBaeMoil MEXaHUKE OllajacT
HEOOXOJUMOCTh OIEepalli KBaHTOBaHUA. JTa OMepalus OCYIIECTBIsSeTCsS aBTomMaThuecku. [IpemnoxeHo
COBEpULIEHHO HMHOE INPEJICTaBICHUE O T'€OMETPUYECKU BBIPAKEHHOM OTHOIIEHWUM OTHOCHUTEIBHBIX Mace
O00BEKTOB W MPHUPOJE SJICKTPUUECKOro 3apsaa. [lokazaHO, YTO HYKJIOHBI COCTOSIT M3 IOJIOKHUTEIHHOU H
OTpULIATENIPHOM Macc. DTO HaTaJKMBAaeT HA MBICIb, YTO TOCIOJCTBYIOLIErO IpPEICTaBICHUS O MaTepHH,
YacTUIl U aHTUYACTHI], KOTOPBIE IPH B3aUMOJEHCTBIUHM MOTTU Obl aHHUTHIIMPOBATh, IBHO HEJIOCTATOYHO (CM.
tabi. 1). [IpencraBnenue o 6apuoHHON acuMMeTpUH BceeneHHON TOMKHO ONUPaThCs Ha COBEPLIEHHO JIPYTYIO
OCHOBY, HE MIOBOPOTa CTPEJIbl BpEMEHH, a TOBOPOTa 3HaKa MpocTpaHcTBa. OOBEKTHI ¢ OTPULIATEIHHON MaCCO
U TIOJIOKUTEIBHBIM 3apsAoM OyIyT HE B COCTOSHUH TPUOJIM3HTBCS K «HAIIUM» O0BEKTaM, a, TeM OoJee,
AHHUTUIIUPOBATH, [0 MPUYUHE CHJI TPABUTAIMOHHOTO M AJIEKTPUYECKOTO OTTaJKWBaHUA (TEMHas MmaTepusi).
Ko Bcemy, cuibl aHTUTpaBUTALIMKA MOTYT OBITH MPECTaBICHBI KaK «TEMHAsD) YHEPTHSL.

Baxnoil  cocraBnsitomieii  paboThl  SABISETCS  3aKOH  JIGWCTBEHHO-BOJHOBBIX  COOTHOILICHHIA,
pErIaMEeHTUPYIOUIUI PU3HAKK YCTOMUYUBOCTH YaCTHII.

B s10ii paboTe mokazaHo, 4TO HYKJIOHBI IPOTOH M HEHTPOH SBISIOTCS TOMOJOTHYECKHUMH aHTHIIOIAMH.
OHU TOMOJIOTH, MIOTOMY YTO HMX MAaCChl BBIYHMCISAIOTCS MO OAHUM U TE€M K€ PEKYPPEHTHBIM (opmyliiam, a
AHTHUIIOZaMH, TIOTOMY YTO, BO-IIEPBBIX, MbI Ha0JIt01aeM OOpallleHue CUHTYJIAPHBIX uncen [onpeaenutens (36)

rae unciaa 6301 u 4600801 cTosAT Kak B YMCIMTEISX, TAK M B 3HAMEHATEIISIX, a 4uciao 1273 — TOIbKO B
gucauteasx, 25303 — Tosnbko B 3HaMeHaTessIX. Bo-BTOphIX, oOpaTuM BHHUMaHue Ha yucna (31), (32) u (34),
(35), umcria ?cip>n, a T,<m. DTO O3HA4aeT, YTO NPHU PAaBHBIX JUIMHAX Iyl y NPOTOHA HAGIHOJAETCS

paznagbHOE PACHIMPEHUE MPOCTPAaHCTBA U PAJUAIBHOE YIUIOTHEHME — Y HEHUTPOHA, YTO TOBOPUT O
pa3IMYHOM MO 3HaKy KpUBU3HE IpocTpaHcTBa. CyllecTBOBaHUE KBAPKOBOM CTPYKTYpbI HE oTpuliaercs. bonee
TOr0, OHa MOATBepkAacTcs hopmynoit (22). CBoiicTBa KBapKOB, TaKHe KaK LBETOBOE COCTOSHHE, IIAPM H JIp.
3/1eCh HE PacCMaTPHUBAIOTCA, IIOCKOJIBKY aBTOPaMU HE PEIICHA 3a7jadya CUHTE3a CTPO(OHIHBIX KOMILIEKCOB.

Henocratkom »3TOil Teopun sABISETCS HEBO3MOXKHOCTh BBIUMCIIEHUS IapaMeTpoB 0oJiee CIIOKHBIX
00BEKTOB BCIIEACTBUE BO3pAcTaHUs yucell (pa3oBOro MPOCTPAHCTBA, YTO, BUAMMO, NOBICYET HEOOXOAUMOCTD
oOpalieHns K KAHOHWYECKUM aHCAMOJISIM.

Jlns pemieHust TakuxX 3a7ad BO3HUKAeT HEOOXOAMMOCTh IMPHUBJICUEHHUS K pa3pelIeHHI0 3TOH MpoOJieMbl
CIEIMAJINCTOB PA3JIMYHBIX HAIIPABJICHUH 3TOTO pasziena HayKu. PacCMOTpeHHE OKPYKAIOIIEro MUpa € TOJIBKO
MOJIOKUTEIBHBIMU MaCCaMH B TOJIBKO MOJIOXKUTEIHLHOM MTPOCTPAHCTBE SIBJISIETCS OAHOOOKHMM CYy:KIeHueM!

CrpyKTypa caMHX KBAapKOB pacKpblTa HE MOJHOCThIO. KBapk JOKEH coaepxkarh €lEé CUMMETPUYHBIE
KOppEIUPYIOIIKE 3JIEMEHTHI Ul COXPaHEHUsI YIII0B MPOJIOJILHOTO 3aKpyunBaHus. B reomerpuueckoit cymme
HEUTpabHBIX JTUHUHA JIOJDKHO 0053aTelIbHO ObITh T€OMETPUUECKOE MECTO TOUYKH, B KOTOPOH CKOPOCTH CBETa
paBHa HyJI0. YTIJIOBas CKOPOCTb BPAILIEHHS 3JIEMEHTOB CTPO(OMHBIX KOMIUIEKCOB, €CTECTBEHHO, 0OpaTHO
NPONOPLMOHATBHBL  paanycaM (BbIcOTaM TMerenb) He uCKiIodeHo, 4YTO TMeTIM TNpH CHUHTE3€ HYKHO
paccMaTpuBaTh KaK TPEXMEPHBIE Tena.

Bcenennoii ynpasisieT UCKITIOUUTENFHO HAAEKHAST «BBIYUCIUTENbHAS MAIINHA», (QYHKIMOHUPYIOIIAs Ha
MPOTAKCHUN MUJIIMAPIAOB JICT.

ABTOpHI OepyT Ha ceds cMeNoCcThb 3asABUTh cieaytomiee. 1. IIpoToH, HaxoasHiics B COCTOSHUU MOKOs (6e3
BOSHGﬁCTBHSI Ha HETO MOCTOPOHHUX CHJ'I) HUKOI'JJa CIIOHTaHHO HE paCHaJIéTCSI, U 3TOro MOXXHO HE€ OXXUIAaTh. 2.
Muduueckue TpaBUTOHBI HUKOT/Ia U HUKEM He OyayT oOHapykeHbl. 3. BonHoBas Tepamnus, aurorepanus, a



TaKXKe acTpPOoJIOrus HMMEIOT cepbE3Hble OCHOBaHMA. Bo3MoxkHo, B Oymymem moau Haydarcs no JIHK
OTpEeNATh COBOKYHMHOCTh YacTOT, T'YOMTENbHYIO ISl UYYKEPOJHBIX KJIETOK M pak IMepecTaHeT ObITh
Hen3neunMoil 0omne3Hblo. 4. Korya yenoBedecTBO HayuUTCs MIPOU3BOAUTH MATEPUIO C OTPULIATEILHONW Maccoii,
OHO CTaHET CTPOUTH ammaparhl, 001aalolue CBOMCTBOM JIeBUTAIlMU. B Takux anmapartax maccaxupbl CMOTYT
nepeMenaTbes ¢ JII0OBIMU BO3MOKHBIMH CKOPOCTSIMHU M YCKOPEHUSMHU.

['maBHOM umeelt HacToAIIEH pabOTHI SABISETCS OCBOOOXKACHUE OT I€OLIEHTPU3Ma, KOTOPBIA B CBOE BpeMs
OBLIT 37I0ICHCKUM TOPMO30M paccMOTpeHus siBiieHuid B CoTHEUHOU crucTeme. 3eMHbIe (DU3UYECKHE BETHUHNHBI
HE MOT'YT ObITh ONOPHBIMU. OHHU SBIISIOTCSA JIHILb BETMUYNHAMU CPABHEHUS, T.€. PENSATUBUCTCKUMHU.
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I. M. Saharov and G.l. Saharov.
OBJECTIVES OF THE PAN RELATIVITIC DIS-
CRETE WAVE MECHANICS.
Summary.

In this work sub-nuclear particles (nucleons) were investigated by the method of the singular
mathematical structure, which represents unique combination of integer singular numbers with their
binding functions that demonstrate the combination of the transcendental and integer, continuous and
discrete. Four-dimensional space-time was tested along with finding a of the effective unit, the
coefficients of the dominant angels and the main singular number. Representation of the particles as
space-wave objects (rotating waves) allowed finding the geometric and numeric expressions of their
relative masses in units of the electron mass with the accuracy which is within the uncertainty principle.
The law of action-wave relations regulating the stability of sub-nuclear particles was submitted for the
consideration. Approxsimate expression of the ratio of the magnetic moments of the nucleons in the
vector form was shown on the base of the ratio of the dominant angles functions.



