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Ilepmckuii cocyoapcmeennblil mexnuweckuil yuusepcumem, b®, bepesnuxu

NHepunoHHBINA ropu3oHT MeTarajakTHKH MOPHAIKA 10> em, BpeM1 €ro CyiecrBo-
Banusi npuvepro 10%° ¢. JKBHBAICHTHOCTH I'PABHTALMOHHOI H HMHEPTHOI Mace HeT
KaK B MHKPOMHpeE, TaK U B HeJApax 3Be3d. MarHuTHbIC MOHOIIOJIN HEIOABUKHBI B
JII000W MHEPUHUAIBHON cHCTeMe 0TcYeTa. AHTPONOIreHHAas] BCeJIeHHAs — pe3yJabTar

¢aykryauuu MupoBoro 3¢upa.

2.2. KBABUTAMMWIIbBTOHOBA MEXAHUKA
OTO — TOX€ YacCTHBIN ciy4yail moCTraMUIBTOHO-
BOM MexaHUKHU. IIpumem ycioBUs, NpHUBEICHHBIE
BbIllIe, U 0OpaTHbie Mo oTHommeHuo “«’ B (*). Cuc-
tema (3) B [3] npruobpeter BU:

T=M+C,

dr/dt = grad,H —u* grad T,

H/t = —nf AT,

dp/dt = —grad H — (m'u)°grad, T, (7)

rae C = C(X, Y, Z, Px Py, P) — KOHCTAHTa UHTET-
pUpOBaHHMs 10 t MEPBOr0 HEPEIATHBUCTCKOTO YpaB-
Henus cuctemsl (4) B [3]. Wnu B pasBepHyTo#t Bop-
me mipu H = p%2m, — a/r + bT, H = — (h#2m,)D -
alr+bT:

dr/dt = p/m, —u* grad C + bgrad, C,

bV=—-nf (M + C)[ - a/r + b(M + C)] +
nf(h?/2m,)DC,

dp/dt = — ar/r — (m'u)’grad, C — bgrad C,(8)

rae yuciio V= 6 — nokasartesib HeOOPaTUMOCTH
npoBpeMeHn 1 OTHOCHTENBHO OTpaxeHus t® — t.
Tak kak, mo ycinoButo, C SIBHO HE 3aBUCHUT OT i, TO
yeTBepToe ypaBHeHue B (8) mpuobperaer Bux: bV =
nfC(bC — a/r) + nf(hz/2m,)DC.

Ecnu C cocTouT U3 JIMHEHHBIX W/UITH TapMOHU-
YECKHX KOMIIOHEHT T0 KOOpIHHATaM X, Y, Z, TO U3
yetBepToro ypaHeHus B (8) momyuum: C » a(l

+\/1-B) / 2rb, e b = 4M?p? / a’nf > 0 — Tomono-
TUYECKUN apryMeHT, ONpPEACSIOIUNA YPOBEHb OC-
wusimii mons U = — a/r. Torma H » p?/2m, — a(1
+./1-B) / 2r + bM. Ecru b(ksT) ~ 5.766810° JI/c,

YTO COOTBETCTBYET «COBPEMEHHOMY>» COCTOSHHUIO
Meraranaktuke, T0 Hy » p¥2m, — alr + b\t, H, »
p?/2m, + b\. TlepBoe perienne OTBEYAET HCXOIHO-
MY, «U3BECTHOMY» cocTosiHMIO COJIHEUHOH cHCTe-
Mbl. BTOpoe pelieHre O3HaYaer, 4To €CTh COCTOS-
HHE, WCKIIOYAMONIee «TPABUTAIIMOHHOE IOJIE.
ViMeHHO T03TOMY OpOMTHI IUIAHET CYTh MEIJICHHO
PaCKpPyUMBAOLIMECS CIUPAIN, YTO BIUCHIBACTCS B
KOHIICTIIIUIO COBPEMEHHOTO PACIIMPEHUS IPOCTPaH-
CTBa BBHY II€PMAHEHTHOTO POXKICHHS aAHTPOIO-
TeHHON MaTepUU BO BCEX 00acTaX MerarajlakTHKH.

IToactaBuB H, B OCTaJbHBIE YPABHEHUSI CHUCTEMBI
(8), monmyunm B TOM ke TPUOTHKEHIH:

dr/dt =p/m,, dp/dt=0 9

PoxneHnne maTepnun nepeBoguT Maccy B ABa CO-
crostHus: H; u Hy, OMHO U3 KOTOPBIX HENOCPEICT-
BEHHO MOPOXKIAET «JJaHHOE B OLIYIICHHUSX>» TATOTeE-
HHUE, a JPyroe ero ycrpaHseT Omaromapsi Bo3neicT-
BHIO NMPOBpPEMEHU T; 3TH COCTOSHUS ABJISIOTCS Cle-
CTBHEM BCeOOIIEH aBTOCOIUTOHHON CTPYKTYphl Me-
TaralakTHKH ¥, B YaCTHOCTH, AaBTOCOJIUTOHHOM
CTPYKTYPBI I'PaBUTALUH POXKAAIOLICHCS U3 3pUpHO-
ro Mupa Tak Ha3bIBAEMOW aHTPOIIOI€HHOW MaTEPUH;
WHEpTHAsg Macca, Kak cyOCcTpaT, HeceT MaMsTh «IIpo-
SIBIIGHHOW MAaTepuu» O TpoIecce TEeHepalud U3
a¢pupHOTO coctosiHusi BceeneHHol, U moOATOMY OHa
NPUTATHBACTCS K 00JaCTH CBOETO POXKACHHS (SIBIIS-
eTCs1 MACCUBHOM IPaBUTAIIMOHHO).

IIpomeccel, crosmme 3a cocrossHueM H, , 00y-
CJIOBJIMBAIOT <«3allyCK» MEXaHW3Ma IpaBUTALUM, HO
COOTBETCTBYIOLINE PEIICHUS HY)KHO WCKaTh B PaM-
KaxX TMOJHOW CHUCTeMBl ypaBHEHHH, 1100 B OMOKTET-
HOU MEXaHHKe, JTU00 C y4EeTOM OOIIEro CMEIINBaHUS
IpaBUTAIIH.

Ilepexon maTepuu U3 cocTtossiHUs H; B COCTOSA-
Hue H, u oOpaTHO BeleT K MHTErpajJbHOMY Ocial-
JICHUIO TATOTEHHs (BOJIHBI TPAaBUTALMH C yOBIBaO-
meil k mepudepun MeraramakTUKA aMILTUTYION
paccMmarpuBaikch B [2]; MpereneHT Me30HHBIX OC-
mumsaii B2« Bu K%« K, a raxke ocrmmns-
WA BYX COPTOB HEUTPHUHO, @ UMEHHO N, U Ny, BO3-
HUK B TOY); mpu rapMOHMYECKUX OCIMIUISIUSIX
POXKIEHUA MaTepuu cocTosiHus Hy u H, MeHSIoTCs
10 TAPMOHHYECKOMY 3aKOHY; H3MEHEHHE yIila MexX-
Jly COCTOSIHMSIMU I'paBUTaluu 1, u H, O3BOJIUT OC-
a0UTh WIHM YCTPAHUTD CHITY IPUTSDKEHHUS.

dopmyia po = const (u3 cuctemsr (9)) o3Haya-
€T, YTO T'€Hepalys U BBIOPOC MATEPUU MPOUCXOIST
o OoJNbIed YacTH «B ONHOW IUIOCKOCTH»; OTCIOAA
pacnionoxkenue miuaHeT COJIHEYHOW CHCTEMBI Ipak-
TUYECKH B OJHOW IJIOCKOCTH M MapajuIeIbHOCTh UX
OpOUTATEHBIX MOMEHTOB HMITYJIbCA.

l'apMOHMYHOCTP MeXaHuU3Ma POXKJIEHUS Mare-
pUH BMECTE C OKCIIOHEHIMAIBHBIM paCIIHPEHHEM
MPOCTPAHCTBA SBJISAIOTCA MNPUYMHONW BO3pacTaHuUs
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14 OU3NKO-MATEMATHUYECKHUE HAVKH

«pazycoB» TOYTH KPYroBbIX opouT muaHeT Coi-
HEYHON CHCTEMBI 10 3aKOHY, OJM3KOMY K apudme-
THYECKOU ITPOTPECCUM.

B KBaHTOBOM MEXaHUKE «HEJOCTYIIHOCTb» CH-
JIOBOTO LIEHTPa CBA3BIBAETCSI C OPOUTAIBbHBIM KBaH-
TOBBIM 4HcIIOM L; B (u3uke 3Be31: Kparep u, COOT-
BETCTBCHHO, MEpPBbI OpycTBep (BKJIIOYAsi TMOCIe-
JyIOIHe OpYCTBEPHI-CYOIUIAHETBI) TaKXKe HMEIOT
MOMEHTBI KOJIMYeCTBAa JABWXKEeHUs (K TOMYy IKe,
OTPHIIATENILHYIO MacCy BHYTPH KpaTepa).

IlepcneKTUBEI 3KCTEHCUBHOTO Pa3BUTUS TEOPUI
(7), (8): 1) Vuer Bxnaga HH/mu" B Bapuaryu T 2)
peleHne KpaeBod 3a1adu Uil YETBEPTOro ypaBHeE-
uust cuctemsl (8) — ypasuenus Buga DC = f(C, r).

2.3. KBABUT'AMUJIbTOHOBO M-
ITPUBJINKEHUE
Iycte T = M. Toraa cucrema (7) ¢ ycnoBusiMu
C =0, DC = 0 npuobpeTaet BUI;
dr/dt = grad, H,

H/Mt=—nf AT,

dp/dt=—grad H (10)
3 yeTBepTOro ypaBHEHUS MTOIY4YAEM:

H = Ho+ anf\Wt?/2r — bnf\VtY/ 3 (10)

rae Ho = Ho(X, Y, Z, P Py, P;) — KOHCTaHTa UH-
TerpupoBanusi mo . BeiOupas ecrectBeHHoe: Hp =
p2/2m, —a/r, mpuaem K cucteMe:

2
dr/dt = p/m,, dp/dt=-—-r(1 —“_Zg ) (11
r

rZie B MOCIIEIHUX TPEX ypPaBHEHMSAX CHpaBa —
3¢ PeKTUBHOE 3HAUEHHE CUIIbI TPUTSDKEHHS, YOBI-
Balolleld co BpeMeHeM. JTa Cujla CTAaHOBUTCS paB-
Hoit mymo mpu t~ 10" ¢, a namee macrymaer spa
«IHCTOTO» OTTAJKUBAaHUs. POCT dHEpruu u reHepa-
Ml MacChl mpekpaTsTcs depes t¥, - o » 3a/2bv
~3.9036'10% c, ucxons u3 «COBPEMEHHBIX» OIEHOK
pamuyca ONTHYECKOTO TOPH30HTa M TPaBUTAIMOH-
HBIX Macc M0J] HUM, IIPH ONpeIeSICHHOM BbILIe D.

HelicTBUTENBHO, TeHepauusi MaTepuud U Ipo-
CTpaHCTBa Mpekpartutcs npu ycnosuun H — Hy = 0,
410 JaeT ypaBHeHue: a/2r = bM/3, oTkyma Haxo UM
t (BpemMsl CylIecTBOBaHHMSI ONTHYECKOTO TOPH30H-
Ta). Yepes Bpems t = 1Y%, - o MeTaranakTHKa HaYHET
OCTHIBATH.

Hwxuee 3Hadenne t » 2br / anf ~ 2.1692.10%°
c. C aToro MoMeHTa JIOKaJbHbIE 00macTu Merara-
JAKTUKA HAYMHAIOT HArpeBaThCs 3a CYET CIIOHTAH-
HOTO POXKICHHSI MaTepPHH, SHEPTHH, MacChl M, COOT-
BETCTBEHHO, JIOKAJILHOTO t 1T

Ho omenka paamyca ONTHYECKOrO TOPHU30HTA
JaHa W3 91eKMPOMASHUMHbBIX CO0OPAdiCeHUll O KO-
HEYHOCTH BCEX CKOpOCTEil: V £ C. DKCTparmoaupys
pacmpeHre MeTaranakTUKd 3a  <«ONTHYECKUE»
npeiensr: ty~ 3.784310" ¢ u ry ~ 1.135310°° m, BHI-
YHUCIIUM 3HA4YeHHE [, COOTBETCTBYIONICE BpPeMeHH

o0pa30BaHMs ONTHYECKOTO TOPU30HTA, ONpeersie-
MOMY COTJIACHO «COBPEMEHHBIM IPEJICTABICHHSM.

HersroTerommii ypoBeHb Matepuu 00pa3oBaH
«JacTUIIAMU» C TpaBUTAMOHHOW Maccoit m; = O
(morokamu co3znmaronux 3PQeKT TArOTeHUS Taxuo-
HOB ¢ uHepTHOU Maccoit M,y 1 0). C Touku 3peHus
HernoABwKHOro Habmrogatenst cormacHo CTO atm
TAXMOHBI MMEIOT 3Hepruio € » m,c/u. C mpyroit
CTOPOHEI, ITPH JIOKAJIbHOM TCIIJIOBOM pPaBHOBECHUU [SY
» kgT, rne T — temneparypa 'amoBa. [Toatomy U »
m”,tc3/kBT. Tak Kak UMITYJIbC TAaXUOHA [& » M, ;C, TO
B MHUKPOMHPE UMEET MECTO COOTHOUIEHHE Heolpe-
nenennocreit ['eiizenbepra: m,cDr ~sh/2p, roe s —
«CIIMH» TaXHOHA. B MHKpoOMHpe AEHCTBUE KIIACCHU-
4eCKOW TEOpUH TATOTEHHS 3aKaHUYMBAETCS Ha pac-
CTOSIHUSX TIOPSIIKA pajinyca MepBOi OOPOBCKOH Op-
outel Dr ~ r; (Tam pocTO He paboTaeT y3KUit MPUH-
IIUIT SKBHBAJICHTHOCTH, MO3BOJISIOMMNA 3aMEHSTh
TPaBUTALMOHHOE YCKOPEHHE, C KaKMM MajaeT W3-
BECTHBIN JIUQT, YCKOPEHHEM UHEPTHO# macchl). OT-
croma m,; ~ 1.167110 *kr, uro npumepHo B 73 pasa
MEHBIIIE MacChl NEKTpoHa Me. Takum obpazom, Iy »
tu ~ 310% M. CkopoCTb CO3IaHMS U PACIPOCTPaHE-
HUSI FPABUTAIINH JIGXKUT B npejenax: 7.111310"™ m/c
£ U £ 9.481810"™ m/C, a COOTBETCTBYIONIHE OLCHKH
BEJIMYMHBI <CITUHA» 2pasUmMayuoHHo20 maxuoua t,
cytb 32 £ s £ 2. Tlpu 3T0M Benmuuune S = %2 co0T-
BETCTBYET CKOpocTh U » 2.370410" m/c, Guskas K
BbIYMCIIEHHOH JIamtacom.

I'paBuTaliMOHHBINA TOPHU30HT, CO3AABAEMBIN 3a
BpeMs 00pa30BaHMs ONTHYECKOTO TOPU30HTA, CyIIe-
CTBYET MpPOJO/DKHTEIbHOE Bpems: t » t%%, - o ~
3.903610% c.

OTa OIeHKa CKOPOCTH U — HE3aBUCHUMA OT BHI-
Boja [9].

C rtouxu 3perms CTO mpocTpaHCcTBO BOIM3H
OIITHYECKOTO TOPU3OHTA MPEACTABISACTCS CKATBIM H
YPE3BBIYAIHO TIOTHBIM («CKPBITBIE» MACChI), & CHT-
HaJll 32 ONTHYECKUM TOPH30HTOM — TaXMOHHBIH H,
TakuM 00pa3oM, sHeprus E; » M,c/u, rae M, — mac-
ca BCEX TAXUOHOB t > ¢ 0] IPaBUTALIMOHHBIM IOpU-
30HTOM B npoctpanctBe Vi |V oGbeMoM mopsiika
10'% v,

Hukakoro «rpaBUTAallMOHHOTO KOJIIANica» B
IIPUPOAE HE CYILIECTBYET, T.K. NPUTHKEHUE OCYILE-
CTBJISIECT CBs3b, IIaMAThb «HpOﬂBJ’ICHHOﬁ MaTcpumn» C
00JIaCcTBIO CBOETO POXKACHUS, /I MPOIECC TeHepa-
IIMM MacChl He PEKPAIIAeTCs 3a 6cé apems dpupHOn
¢nyxTyaunu Mupa.

Ecnu cocTostHre MHEPIMHA Te MOIePKUBACTCS
HEKON cyOcraHnmed V, «KBaHTBD» KOTOpOH He
obnamaroT MHEPTHOMN Maccou (6ompras
MeraraiaktTuka B ULE€JIOM HE HMMEET WHEPTHOMH
Macchl: B kpatepax M, < 0, B «mpocTpaHcTe» M, >
0), u Bce OMHOTHUIHBIE YacTHIBI B V o0magaroT
OJIMHAKOBOM JIOKAJIBHOM MAacCoOW, TO CKOpPOCTb V
TeHepaTopoB HMHEPTHOM MAacChl YacTHIl MOKHO
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CBl YaCTHIl MOXKHO OIICHUTH IO SHEPTUH KOCMHYe-
ckux nyueit E. Makcumym E ~ 10% | 10" I'3B. Or-
cioma vV ~ 10® | 10* m/c (cm. [5]). UnepuuonHbIe
TaxXUOHBI {, C TAKOH CKOPOCTBIO B dHEp2emuiecKom
npedcmasnenuu: M.,V ~ m,,(cc)?, cornacuo CTO,
<JIBHXKYTCSI» CO CPEJHEH CKOPOCTBIO V., » CC ~ 10
M/C B n000# MHEpIHATBHON cucTeMe oTcuera. To
€CTh OHHU MPAKTHUYECKH CTOSAT HA MECTe, He 00Jaias
MHEPTHOM Maccoil M nmes «(}hazoByr0» CKOPOCTh V
» ¢?v ~ 107 | 107® m/C (aBmssCH «ITyYHOCTBIO®,
WM 9epesion «y3JI0B-IyYHOCTEH» HEKOH royiorpam-
Mbl WA).

Ha mkane cnekTpa Macc 3JIeMEHTapHBIX Yac-
THII, COTJIACHO «PEIATUBHCTCKOI» TEXHOJIOTHHU Olle-
HOK, TaxWOHbI t, HAXOIATCS «MEXKAy» 0030HAMHU
copra Wu 6030Hamu rpymmst X, Y, ... , T.€. TIpH T1e-
pexoze kammbposounsix Teopuit SU(2) A U(1) b
SU(5) «mpomyckaercsi» BeChb MHpP T€Hepaluu
nHepTHOU Macchl. Eciu 6030HEI X, Y, ... «IexkaT» y
ropora TeHepaluu HHEPTHOM MAacChl, TO CMBICI
Macchl MarHMUTHOTO MOHOMOJIS [3] HY)KHO HCKaTh B
OMOKTETHOW (M3KKE, XOTS B OKTETHOW 3JICKTPOIH-
HAMHUKE BBIBOJI O CYHIECTBOBAHUM MAarHUTHOTO MO-
HOTIONSI SIBJIIETCSL CIIEJICTBHEM TEOpeMBI 00 0000-
MIEHHBIX JIEKTPOMArHUTHBIX MOTEHIHaTax [3].

Ecnu ckopocTh MarHUTHBIX MOHONOJIEH t m B Ka-
JTHOPOBOYHBIX TEOPHSX OLCHUBAETCs (U3 dHepeemu-
YecKUX cooopaxdcenull) Kaxk Uy~ 107 ¢, TO 3TO JAeT
ero TaxmoHHy[0 ckopocTs U ~ 10" m/c. Ho Tak kak
addexTuBHAT Macca €ro My, ~10" | 10" B, 1o
JIAHHOE PACXOKICHHE MOXXET UMETh MECTO B JBYX
(mepecekaromuxcs) ciy4asx: 1) MOHOIIOJb SIBIISICTCS
pabovnM TeIOM TEIIO00OMEHHHKA «KpaTepbl — pe-
JMKTOBOE M3iyueHue (“mpocTpancTBO”)»; 2) MOTOKH
MOHOTIOJIEH MOSBIIAIOTCS TOPSIYMMHU BOJIM3H JIOKAJb-
Horo Bpemenn t < 2.1692.10% ¢ (npu BEIGpOCE U3
Kparepa), a 3aTeM OBICTPO OCTHIBAIOT, MPUOOpETast
CKOpPOCTb Vi » U.

CMBICIT BBIpaXEHUs «HETIOABI)XKHBIE B JHOOON
MHEPLHUATBHON CUCTEME OTCUeTa SHEPTrUuHbIe 00pa-
30BaHUs 0€3 MHEPTHOW MAacChI» MOXET COCTOSTH B
crenytomeM. TaxuoHsl ty, oOpaszyror B Meraraiak-
THKE MyYHOCTH (depeiy y3/I0B-IIyIHOCTEN), U [THHA
UX KorepeHTHOCTH | ~ rg 310 romorpamma W, 0T-
HOCHTEJIFHO KOTOPOH CIIeAyeT paccMaTpUBATh T'eHe-
parop uHepiuu — rojorpammy WA; mpu 3TOM Ha-
NpaBJICHUE JABMKECHHS TaXUOHOB TepsieT cMbIca. O-
HaKO AaHAJIOTHsI C BOJHOBOM MexaHUKOH XX B. HE
umeeT mecta (cM. taroke [12], rae nporenypa KBaH-
TOBaHMs U CIHEAYIOIUE 33 JUCKPETU3aLUeHd AECUCT-
BUSL BOJHOBAas M CTaTUCTHYECKas WHTEPIpETAIHN
OTHECEHBI K OCOOCHHOCTSM MBIIUICHUS! BEPYIOLIHX
MO3UTHBHUCTOB).

ITockonbky MHEPTHBIE CBOWCTBA YacTHL IMOSIB-
JITIOTCS TIOCie BhIxoaa u3 kparepa (M, =0® m, >
0) wepes t ~ 2.1692.10% ¢, To pasMepsl WIydHO-

creit» (caBuro Ha | /4 Mexay «y3maMu» U «ITy4HO-
cTsiMm») ¢ Toukw 3perns CTO: a. = tc ~ 6.4817:10°%
MHu 3, = tu~ 1733210 M — ¢ Toukn 3peHHUS JIaH-
HOTO TMPHOJIMKEHUS; «JACTHUIIBI» CO CKOPOCTAMH V
JEHCTBYIOT HA PacCTOSHIUAX ay ~ 1.0586'10° M (<si-
Tasp» cuaa? «n-n» cuna?). I1o 3TUM OIeHKaM Kiiac-
cHYecKasi MHEpTHash Macca McYe3aeT «BHYTPHU» 00-
nacTu I < 8. B TaxMOHHOM BapuaHTe POXKICHUS Ma-
TEepUU MHEPTHAsI Macca TeHepHpYeTCst B 00acTu I <
a, BozzeiicteueM rojorpammbl WA, (cp.: «Ddup —
3TO MaTepuanbHBId (yHAaMEHT BceX (U3NYECKUX
moctpoenuii» [11]) .

OcThIBasi, TaXHMOHHBIH MHpP TepsieT DHEPTHIO,
CKOPOCTH YBEIMYUBAIOTCS, TPaBUTAMOHHBIE 3(-
¢exrer THa U = — a/r ocimabasirorest, a mpupocT M,
majgaeT 1o dKCIoHeHTe. «Camasi CKphITas» dHePrusi-
Macca 3a BpeMsi 00pa3oBaHUS ONTHYECKOTO TOpHU-
30HTa BIUSET HA JIOKAJIBHBIE IPOIECCH C PACCTOS-
HUH Iy <tV ~ 1.846710™ m. JlmuTes 3To BO3JICHCT-
Bue t » tY,- o ~ 3.903610% c. [Ipag okazayics Max.

3BE3/IHbII [IIAP

Paccmotpum cuctemy [3], mpeobpa3oBaB ee K
CUMMETPHYHOMY TI0 yIjlaM | , (] BUAYy U C/ENaB 3a-
meny dr/dt = u:

udT/dr = V+ (U + bLT)H/nfc* — h°D;, H/2m’c’,

= — cdT/dr +dH/dr / dp/dr + h°D, rp/2m’c® —
(U + bLT)p/n?c?,

udH/dr = c’dp/dr —nf(U + bLT)T + nth’D, T/2m
—m?c? (dp/dr),

udp/dr = —dH/dr + nf(U + bLT)r/c? —
m?c’dT/dr / (dp/dr), (13)

rae T — mpospemsi, U = dr/dt, r — koopauHara
chepuyuecKoil cucTeMbl KoopauHar, V= 2 — mokasa-
Teb HEOOPaTUMOCTH MpPOIECCOB, CM. Bbime; U —
paguajibHasA q)yHKHI/Iﬂ, MoJiydy€HHad J1d JIBUIKCHUA B
[EHTPAIbHO-CUMMETpHYHOM T10s1e — GMm/r + Qqg/r,
b — uncnoBoit ko3ddunuent, L — obmas ceetu-
MOCTh s1pa, h — mocrostauas [Tnanka (mpu Moaenu-
POBaHUU MAaKpPOCKOITUYECKOTO JIBUKECHHS 3aMEHse-
Mast Ha BeJIMIHUHY rum), H — sHeprus, M— macca, ¢ —
nocrosiHaasi JI06a4eBCKOro, p — paaraibHbIi HM-
nynbc, D, — panguanbHas gacth onepartopa Jlamaca,
M= m/m, M — NOCTOSHHAs OKTETHON (HU3MKH (ECITH
m = 1, sTo 03HaYaeT: mMacca Bceraa BOCCO3JACTCS
LEJTUKOM U BCS Cpasy).

Pemast 2 u 4 ypaBHeHus: oTHOcHTenbHO dp/dr,
MOJIy9HUM anreOpandeckoe ypaBHEHHE 3-i CTETEHH.
IMpu nepexoge h® 0, c® ¥ mpuaeM K paBeHCTBY

dp/dr =+ m (14)

YTO O3HAYAET: JJIEMEHT MATePUH MOXKET He
TOJIBKO MOSABUTBHCA, HO U UCUYC3HYTh. CI/IHa, C KOTO-
poii mpoucxoaut aBmwxkenue ftora’, T.e. TBopeHue
Matepuu, F = udp/dr = + mu. TToacraBuB 310 3Ha-
yenue dp/dr B ypaBHeHHE 2, B TOM e MPUOJIIKE-
HUHN HOHy‘II/IM:
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+m =Wi\/W2 - 2m3czrcli—|:/3h2

roe W = (u + c?dT/dr)mic?r / 3h°. U36amsisich
OT BTOpOro 3Haka * mpu h ~ rcm, B ciyqae 7 = 0
HPUJIEM K JIBYM YPABHCHUSIM:

m =+ muw/2r, dH/dr = mu®/4r (16)

U3 = m = W dpukcupoBaHHOIi Maccoii, paBHOM
Macce BJEKTPOHA, M €ro KOMITOHOBCKOM JJIMHOMN
BOJIHBI CJIE/TyeT:

u =+ 3h®m'/ rm’c?= + 7.99042910" cm/c  (17)

YTO HAaXOJIUTCS B COTJIACHM C pe3ynbTaTtamu Jla-
iaca, €CliM MPUHATh BO BHUMAaHHE MOMPABKY —
dT/dr. Dro maer omenky: dT/dr ~ 10, Orciona
ClielyeT: Bapualud MPOBPEMEHH CTAHOBSTCS 3a-
METHBIMHU Y€ BOJIM3U 0CO00r0 CHEepUYECKOro Cios
panuycoB Iy/2 U Iy. 3HaKk "—"' 03HAaYaeT, 4To OTPHULA-
TenbHas ckopocTh mpu M < 0 u p > 0 BenmeT K
"cTpaHHOMY" TIOBEACHHIO HEKHUX JIIEMEHTapHBIX
4acTull, KOTOPOE TEOPETHKH OKpecTHIn "HHppa-
KkpacHbIM pabctBoM”. To ecThb B OKTETHOW (u3MKe
JTaHHOE COCTOSHHE pean3yeTcsi He TOJIBKO B HeJpax
HYKJIOHA, HO OHO — HENpEMEHHBIH aTpuOyT Mmare-
pHn.

Hpyroe BoIpakeHUe I "TpeAenbHONU CKOpPO-
cri: |u] = 3hmi/en? (3meck yke Helb3s HepeiiTd K
mpeneny ¢ ® ¥, T.K. CKOpOCTh ¢ — He "Tpeneib-
Has"'). Ecim xapakTepHblil mpeesbHbId pa3mep yc-
toiiumBoit DU — omektpona I = €/mu’ =
3.96673210% cmM, To mpyras "mpenenbHas' CKO-
pocth V = 4.88746310% cwm/c. Ecnun m' monarats
paBHoii 3.75189510°° r/c, T.e. MaTepus BOCCO3aaeT-
CsI JINIIb YaCTHYHO, TI0 MAJIBIM JI0JIM, TO U = C. Ho
3TOT BapUaHT — MPEIBAPUTENBHBII: OIEHKH M IS
O00BEKTOB MOpPSAJIKA MacChl MeTarajakTUKH TPHBO-
1T K BennunHe, Ha 10 | 12 mopsaKoB MEeHbBLIEH.

W3 BTOpOTO YpaBHEHHS NOTY4aeM:

(15

dr
H=§ gnuz —+C (18)
r

wn H =+ m ¢udr /2 + C. Tlpu mu?/4 » const

oyner r = Rexp[+ 2(H — H,) / Rum], wiu r = Rexp(x
Xt), rme t =mm, X = 2(H — Hy)/h, h — nexuii
MEKTAIAKTUYECKUH MOMEHT UMITyJibca. TO ecTh Mo-
JydaeM aHajor 3aKoHa Xa00ma, Ho B 00€ CTOPOHHI.
Jlnist 3Be3/1b1 HA BHEIIHEM CKJIOHE (DYHKIMH IJIOTHO-
CTH — 3HaK "MUHYC", Ha BHyTpeHHEeM — "Titoc”.

B nepBom ypaBuenuu (16) mpucyrctByeT mpo-
usBoanas dr/dt = u. Cornacys oba ypasuenus (16),
HaMjaeM, 4To

m'= Jm(H - Hg)/(t- to)Ru (19)

Tak kak Bpemsi BO3pacTaeT OT MOMeHTa o, a
SHEpTHUsl ¢ TeHepaue mMaccel — oT H,, To HeoOxo-
nuMo, 9To0bl 66u10 M < 0. DTOT (haKT HAMPIMYIO
yKa3blBaeT Ha HapyIeHHE MPHHIWIA 3KBUBAJICHT-
HOCTH B HeJpax 3Be3l. 3aMeTUM, 4YTO MpaBOMeEp-
HOocTh CTO mpm yBenWUYEHUH CKOPOCTH CHUCTEMBI

OTCcUeTa Mcye3aeT 3aJ0Jro /0 MocTosHHOH c. Cy-
IIECTBYET JiBe Bo3MokHOCTH: 1) mpu U < O mpamacca
3aJiep)KUBAeTCsl B JIOHE CBETWJIA Ha CPOKH, ONpeje-
nsiemble (pusukoit Mertaramaktuku; 2) npu U > 0
mpamacca MOXET HaXOAUTHCA B COCTOSHUH PEe30-
HAaHCa B XapaKTEPHBIX HEOTHOPOIHOCTSAX 3BE3IHBIX
HeJp, B MEPBYIO OYepenb — B ee Kparepe, BHYTPH
KOTOporo "KumMUT' TpOBpeMs, Impamacca MOMXKET
MPOCAYMBATECS HApYKy — MO Mepe MOJIHUTKH Tap-
MOHHUECKO# 3Hepruei. "Hapyxy" — 310 B aTMOChe-
PY 3Be3/Ibl, HAUMHAIOIIYIOCS HaJl €€ SAPOM, WIIH BO-
obmie B Kocmoc.

[Hanee, mocne Bcex 3TUX YNPOILLUECHUH, MTOIYYUB
ypaBHEHHUE AJISl COMPSKEHHBIX KBAJIPAaTUUHBIX (GOPM
HemsBectHeix dT/dr uw dH/dr, mpugem x cucreme
YpaBHEHUH TSI HOBOH, BOOOIIE TOBOPS, /- POPMBI
MaTepHUH:
dp/dr = #m, DT = (U + bLT)T, DH = 2m,c* + (U +
bLT)H, (20

rie D= h?D / 2m, D — paauanbHas 4acTh
oneparopa Jlamraca, m, — uHepTHas Macca, ¢ Gop-
MYJIOH U1l CKOPOCTH:

u=mci1+1+J31/2(rm —p) (21)

rae J = 4rm — p)[c®dT/dr — dH/drm' + p(U +
bLT) / m2c? / m,c’ Cy6cranmms, onmceiBaeMast
cuctemamu (20) w/wmu (13), oTaMyHA OT TBEPJIOH,
XKHUJIKOH, Ta30BOH, TIIa3MEHHOM, JMOKCOHHONW n US-
OpanHOI (hOpM MaTepUU, XOTA C MOCISAHEH U3 HUX
MMEeT POJICTBEHHBIE CBSA3U — OKTETHYIO aKCHOMATH-
Ky. O cBOWCTBax HOBOH CyOCTaHIIMM MOYHO IMOIY-
YUTh MIEPBBIC MPECTABICHUS Y)Ke 110 perieHusM [3].
B wacTHOCTH, HOBOE COCTOSIHHE MaTepuy 00Jagaer
HECTAHJAPTHOW MaMSTBhIO, OTJIMYHOH OT NaMSTH
MapkoBckoro tuna. [losToMy B mpuHIHIIE BO3MOX-
HBI 3(()EKTHI, KOT/Ia IPOCTPAHCTBO XPAHUT CTATHKY
U JMHAMUKY COOBITHI, MPOMCXOIUBIINX B HEM pa-
Hee. B okTeTHOM MUpe HE HUCKIIOUeHa TakXKe W OT-
punateibHad MNaMiATb — BJIWAHUC HE TOJBLKO IIPO-
IIJJOT0 Ha HacTosmee M Oyayiiee, HO W BIHSHHE
Oyayliero Ha COOBITHSI B HACTOSIIEM. JTOr0 HE 3a-
MpelaoT TaXMOHHAast KapThHa cOOBITHH, pucyeMas B
pamkax CTO, a Taxxe cuHepreTHka, HO B Teopun
THIIEPCHMMETPUH BO3MOKHOCTH IIIHPE.

punumast M, < 0 (£ < 0) 1 OrpaHUYUBIINCH
MEPBBIMH TPEMsI KOMIIOHEHTAMH paiaibHON (QyHK-
K Ry mpu IBMKEHUH B 1OJI€ KYJIOHOBCKOTO THIIA,
u3 yenosuit Ul=rg = — GM/ry + Q/rg, dU/dr|=rq =
GMZ/I‘g2 - QZ/rg2 MOJMyYMM  SIBHBIA  BHJ
U = 12p°exp(-ar)A, tae a = 1/8ry, A= 2exp(-ar) —
.29ar + .71 — B3saT BTOpOW KOpeHb. MuHUMyM U
nocturaercst mpu .93ry (BeposiTHee BCero, 31ech U
MaKCHMYM IUIOTHOCTH), HO aaxe mpu E < O roso-
PUTH O IUCKPETHBIX COCTOSAHUAX BHYTPHU spa MOXK-
HO TTOKa TOJBKO B (YMIOCOPCKOM CMBICIIE. MaTepus
COCTOMT W3 YAaCTHIL, C PacUIMPEHHEM DSTOTO Ipe.-
CTaBJICHUA HAa TApMOHNYCCKHUE OCHUIIJIAINHN.
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Pemennst (20) maroT criemyroniue CBEICHHS:
cKopocTh U Mensetcs ot 3.2910* em/c npu r = /20
10 9.06'10% cm/c npu I = y; M= .56; enanaer or .92
1o .88; mpospemst T pactet ot 2.62 mpu I = r4/20 1o
286mpur =ry2-0unor255mpur =ry2 + 0 no
2.61 ycn.ex. npu I =g SHEPreTUYECKUi QYHKIHO-
Hain H pacrer ot 1.67 mpu r =ry/20 1o 1.82 npu r =
rd2—0mnor 1.62mpur =rq+ 0 go 1.66 ycn.exn. npu
I = rg. Kpome Toro, Trononoruyeckue HroaHchl B da-
30BOM IIPOCTPAHCTBE BO3HUKAIOT B IIEHTPE sapa 10 I
» r4/10. OGHapyXeHbl HaHO- M MHKPOCEKYHIHBIC
KoJeOaHus siipa THITUYHOM ra3oBoi 3Be3bl. He wc-
KIIFOYCHBbI TMHUKOCCKYHIHBIC KOHC63HI/I$I B INCHTpax
3BE3/I.

W3 perrennii (20) MOKHO C/1eNaTh BBIBOJ, YTO B
¢u3uKe 3Be3]] BakHa 00IaCTh, OmpenenseMas Kiiac-
CHYECKUM I'PaBUTALIMOHHBIM PAJUYCOM [ = rg/2, aHe
KPUTHYECKUM paguycoM [y, nomaydaeMbiM B OTO.
Perrennst cucrembl (13) mpuBOIAT K TOMY, 4TO
Kllaccudeckasi (M3uKa, BKIIOYas KBaHTOBYIO MeXa-
HuKy, OTO u Teopuio sIIepHBIX UCTOYHHKOB JHEP-
THH, B sAApax 3Be3]] HEIPUMEHUMA. 3BE3/Ibl TaK Ke
TBOPAT MaTEePHIO, KaK M M3NIy4aloT ee. «PennKkToBoe
W3Ty4YeHUE» CO3/acTcs 3Be3[laMd M B HACTOSIIEe
BpeMsI.

XoTs HacTpoiika 3Be3/ — JEN0 JTOBOJBHO TOH-
KO¢€, OC06CHHO npru COMHHUTCIIBHOCTU NPUMCEHCHUA
3akoHa Ctedana — bonprnimana B actpodusuke, 00-
HAapYXUTh pajuajbHBIC ITyJIbCAIlMU TOPEJOK THIIA
ConHna Bce xe ynmaercs. Ha pasHpix riyOmHax —
CBOM YaCTOThI. XapaKTepeH IITyOOKHId CJIOH TOJIIIH-
ubl R/10 ¢ nmepuonom 43 rompa. Cremyromuii HHTEp-
BaJl BPEMEHH OTBEYaeT PUTMY C mepuoaoMm 18 ner.
Tpetbto crpouky 3aHumaeT 1l-metHuit nwmki. Ilo-
BHIUMOMY, Ha JNaHHOW TIyOWHE BBUAY OOIBIIOTO
TpaJfieHTa IUIOTHOCTH MPOHCXOIAT CHIBHBIE paju-
AJIBHBIC MTYJIbCAIIUU IJICKTPOMArHUTHBIX HOHCI‘/'I, CKa-
3pIBAIOIIMECS HA MOBEPXHOCTH. 3aMETHBI OC-
munsinmu ¢ nepuoaamu 3 + 300 ¢, mosryyacoBsie, 2-
yacoBble U Oosiee. HeGonbine Bapuaruu 3apsja u
€ro TUIOTHOCTH Pe3KO MEHSIOT Habop XapakTepHBIX
BpeMeH 3Be3/bI — OT cekyHa 1o 600 u Gonee neT.

Heckonbko 3al0B B TPaH3HCTOPHBIX 3Be3JaX.
BHyTpHu KoJOKONIa — pE30HATOPBI BOKPYT siApa M
MEK/Ty HUM U ITOBEPXHOCTBIO; CEHCMUUECKHE BOJIHBI
— Ha rpaHdnax paszena ¢porocdepbl # KOHBEKTHBHO-
ro cinos, Gotochepbl U KOCMHUYECKOTO MPOCTPAHCT-
Ba, B NpoTyOepaHmax. PaananbpHble ITyabcaluy C
nepuogamu 3 + 300 c, oOHapyXEeHBI TIPH aCTPOHO-
muueckux HaOmonenusx CoHia.

B oxTeTHoIi (huznke, mpoBpeMst KOTOPOIl UMeeT
CIIOXKHYIO CTPYKTYPY, COAEPIKALIYIO TIEPHOTTIECKIE
KOMITOHEHTBI, HeT 1pooseMsl ('HempocTaronmx") uc-
TOYHUKOB SHCPTIUU U3TYUYCHUA KO3SBIPCBCKUX U UHBIX
3Be3[. [elicTBUTELHO, Macca 3BE3/Ibl, Kak M JTr00as
Macca, OTHIOJIb HE KOHCTAaHTa, HO, KaK XHBOE SIBIIE-
HUE, CO3IaHHOE OKPY)KAIOIIeH MPHUPOJOH, MOCTOSH-

Ho MmenseTcs: AM(T)/dt = IM/YT dT/dt. B knaccuue-
ckoit usuke dT/dt = O, T.k. HET camoro mpoBpeme-
HU T, ¥ HaJl0 UCKATh UCTOYHUKH BHYTpU cBeTHIa. B
okTeTHOU (pusmke, pemas cucremy Tuma (3) B [3],
HaxomuMm 3aBucumocts M(7). Muoxutens dT/dt,
OTIpeAeTAIONIN Koebanust 7' BIOJb IMHEHHOTO ma-
paMeTpuyeckoro BpeMeHH {, JaeT OCHMILIALUH
dM/dt B6musu |M/T] > 0. DTo Tak Ha3bIBaeMbIe
"HyneBpie" KoNMebaHns "Bakyyma". TH OCHHIUIALIAN
MAacCChbl OTHIOZIb HE UCKIIIOYAIOT HAJINYNUE APYTUX HC-
TOYHUKOB. OHU MOTYT JIaTh OLIEHKY YpPOBHS "HyJe-
BOH" 3Hepruum "Bakyyma', KOTOPBIH aHTUTPABUTUPY-
eT.

Crnenyromiee 3amMedaHHe OTHOCHTCS K KaMHIO
MPETKHOBEHUH TEOpEeTHKOB: 0coboii Touke I = 0 mo-
TEHIUAIBbHBIX (QyHKIUNA. YUTO KacaeTcs TATOTEHUS,
TO Hazpeia HEOOXOJMMOCTh MEPEeCMOTPETh CTaTyC
morenmnmaia U = —a/r mo asym npuunHam: 1) kmac-
cuueckas popMa MoTeHIMa a — CIMIIKOM a0CTpaKT-
Hasi U HE COOTBECTCTBYECT Z[eﬁCTBPITCJ'H:HOCTH npu r»
0; 2) cymiecTByeT "1Be OOJBIIHE PA3HUIBI" MEKIY
VHEPTHOM M TpaBUTALIMOHHON MaccaMu. B Heapax
3BE3]] ATa pa3HUIIA Jaxe eule OoJblie, yeM "00ib-

mias .
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POST'ETHER HYPERSYMMETRY OF UNIVERSE

Vereschagin I. A.
We formulate several theorems and conjectures concerning the structure and general properties
of the integrable nonhamiltonian systems of fortical hydrodynamic type. The universe issue (erupt)
from ether. The monopoles are unmoved in every inertial system of counter.

YCIIEXW COBPEMEHHOI'O ECTECTBO3HAHHUA Ne 11 2003



