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3BOJIIOLIMS BO3MYILIEHUI
IVIOTHOCTH BAPUOHHON MATEPUM
BO BPAIIAIOIIENCS BCEJIEHHOI

Annoranmusa. B padore maHo 0600meHne ypapHeHne J[KHHCA HA CAyYAH PACIIHPAIOIMCHCA W BPAIMAFOIICHCS
Bcenennoii. [Toay4ueHsr 0000MCHHBIC YaCTOTHI BO3MYIICHHH KOICOAHHH OApHOHHOTO CyOCTpaTa BO BPAIIAIOMICHCS
Bcenennoit. PaccMoTpeHBI 1Ba Ciiydas, KOTJa OOOOIICHHBIN BOJHOBOH BCKTOP & MOXKCT COBIAAATH C BOJTHOBBIM
BEKTOpOM JKHHCA Ky, M KOTJA OH CTPEMHTICA K HyJIO. JlaHa KOCMOJOrHYeCKas HHTCpIpETalus IMOJyUYCHHBIM
3HAYCHHAM YIJIOBBIX CKOPOCTEH.
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Brepeeie 3amauy 06 yCTOHUHBOCTH OXHOPOAHOTO PACHPEIE/ICHHS BEHIECTBA MATEMATHUCCKU II0-
CTaBHJI U PCLIMI B paMKax TeopHH Maibix Bo3MyweHud xunc. OH yunTeiBan nsa (akropa: TArOTCHUS,
CTATUBAOLIEE BELUIECTBO B OTACIBHBIC CTYCTKH, U AABJICHHUS, BBIPOBHSIIOIIECE HEOAHOPOIHOCTH.

HamomuuM ypaBHEHHS TMAPOJHHAMHUKA U TATOTCHHS B HBIOTOHOBCKOM TPUOIIDKCHHH IS HACAIb-
HOTO rasa:
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5+(u grad)u+—gradP+grad(/):O, (1)
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A =div grad ¢ = 42Gp.

31ech p — IUIOTHOCTh, U — CKOPOCTB, (p — TPABUTALMOHHBIA NOTCHUHMAN. [Ipeamonoxium, 4T0 HEBO3MY-
LICHHBIM COCTOSIHHEM SBILICTCA TOKoSIuMcs razoM (x = (), paBHOMEPHO PacHpeIelCHHBIM B IPO-

crpaHcTse (0 = p, = const ). JlaBneHue ero Be3ae moctosHHO (P = P(po) = const ). CornacHo JIxuHCY
CHJTBI TATOTCHUS B OC3rPAaHUYHOM PABHOMEPHO PacIpeIeICHHOM rase ucuesaror, T.¢. grad ¢ =0.

Jnst moayuCHUS PSIICHUS /IS BO3MYIICHUM, KAK U3BECTHO, OOBIYHO MPUMCHSIIOT METO/ PA3JIOKCHUS
IMPOU3BOIBHOTO BO3MYIICHUS MO OMPCACICHHON CHUCTEME OPTOTOHAJBPHBIX (YHKIHA W 3aTCM HIIYT
Pa3BUTHE BO BPEMCHHU OTACIBHBIX COCTABISIOIIUX BO3MYIICHUSI.

Caenyst [1], BO3MYILICHHOE PEIICHUE UINEM B BUAC TUIOCKOM BOJIHBI ¢ BOJTHOBBIM BEKTOPOM k

plx.1)= py 1+ 5(0)e™]

ulx,t)=0+v(x,1) = w(t)e™, 2)

oP 1.
P=Pp, +§(p—po)=1’o +b° p, e,

e up = 0, b — agunabaruyueckas CKOPOCTh 3BYKA.
HO,Z[CTaBI/IM OTU BBIPAXKCHUA B YPABHCHUA THAPOJUHAMUKU U 6y,Z[CM YUUTBIBATL TOJIBKO YJICHBI,
JUHENHBIE IO O, @, f, 0 . B pe3ybTare moy4aeM CHCTEMY THHEHHBIX OJTHOPOIHBIX YPABHEHHUIH
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ﬁJrl'ka) ={),
dt

Z—fnkf +ikb>S =0, 3)

k> f=-47Gp,6.

B monorpaguu [1], Ha KoTOPYIO B AanpHEHIEM MBI OYAEM IIHPOKO ONMUPATHCA, MOKA3aHO, UTO CHC-
Tema ypasHeHuu (3), o0oOImeHHas Ha cayuail pacumupsomeiicss Beenennoli, ceoautcs k guddepeH-
OHATFHOMY YPaBHCHHUIO BTOPOTO MOPSIKa

5+2H S+ (vzk2 —47szb)5 =0. 4)

3aece P, — MIOTHOCTh GAPHOHHOH MATEpUH, V — CKOPOCTH 3BYKa OApPHOHHON MaTepHH, K — BOTHOBOI

BeKTOp, H — nocrosauaas Xa0bmna.
IIpu H =0 u p, k, b = const ypaBaeHHE (4) IEPEXOANT B KIIACCHICCKOE ypaBHeHue [[xuHca

5—4nGp,0 +b’k’5 =0, (3)

Llensro Hameii paboThl SIBASCTCS AadbHEHIICe 0000ImeHNe ypaBHeHus (4) HAa Cydadl BpaINaroiiehics

Bcenennoii. s sToro HeoOX0AMMO 3HATH, KaK BpalcHue BeeaeHHON BIHAET HA «TIOCTOSHHY 0 Xabbma.

ITOT BOIPOC OBIT PACCMOTPEH B HAIICH padoTte [2], rae mokazaHo, 4To TeMil paciuupeHus BeeaeHHOM

B MCPICHIUKYIPHOM OCH BPAIICHHS HANPABICHUH CTAHOBHUTCS OONBINE, YEM B MApalICIbHOM HAIPaB-

neHud. [losToMy 3HauCHHE «IOCTOSHHOW» XaO0na B HANPABICHHUH, NEPICHANKYISIPHOM OCH BPAIICHUS,
OVICT CBSI3aHO C OOBIMHON BETUYHHOUN H CIEAYIOIUM COOTHOIICHUEM

QZ
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B Beipaxkenuu (6) QQ npeacrasisieT coO0H YIIOBYH CKOPOCTh BpalneHUs BCeneHHOM, KOTOpas B pam-
Kax ee BakyyMmHOi mogemu umeet Bug [3] Q, ~ /Gp, . Coepmas B (4) sameny H —> H | u yuuteiBas

(6), nonyuaem ypasaenue Jlxumca, kotopoe o0o0imaet (4) Ha cayuai pacIIupSIFOIISHCS U BPAIAROIICHCS
Bcemennoit
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st @ — YacToTa Kosebanuii GapuonHoro cyocrpara. [lockomsky ypasuenue (7) ¢ yuerom (8) mpeacras-
JaseT co00H OOBIKHOBCHHOC IUGCPCHINANTEHOS YPAaBHCHHE BTOPOTO TMOPIAKA € MOCTOSHHBIMH KO3(-

(ULCHTaMU, TO, COTJIACHO OOIIUM MPABUIAM, €T0 O0IIEE PEIICHHUE TAKOBO
O, (t) =0, expw,, 1, )
B KOTOPOM @ MPEACTABIACT COOOH OOODIICHHYIO YacTOTy KoieOaHun OApHOHHOrO CyOcTpaTa BO Bpa-
matometics Beenennoii. Ee saBHbIM Bua qaetcs ciaeayomen Gopmyion
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KOTOpoe mo3BonsieT ympoctuth BhipakeHue (10). Takum oGpazom, 0OOOIICHHBIC YaCTOThI BO3MYIICHHI
KoJ1Ie0aHui GapuOHHOTO CyOCTpara BO Bpalaroieics BeeneHHoM Oy Ay T UMETh B

o’ Vvk® —4nGp,

wl,Z(Z):H 1+F —lil—my (12)

N3 (12) BuaHO, 4TO MEpBBIN KOPEHb PABEH
1
w, :—E(\}Zk2 —472'pr) (13)

OT1crona HaxX0AUM OOBIMHOE KPUTHUYCCKOS 3HAUCHHUE BOJTHOBOTO BEKTOPA, T.€. BeKTOp JlxuHca

1

Bropoti kopens (12) ypaBHeHHS paBeH
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H

O0cyauM Temeph BOMPOC O BEIMYHHE 0000ImeHHOM miuHbl JxuHca, onupasice Ha (15). [ns storo,
corynacHo [1], HeOOX0AMMO TpUpPABHUBATE HYIIO YacTOTy KoieOaHuii OapuonHoro cyOctpara. Toraa m3

(15) ¢ yuerom (14) nonyuaem
[H2+%QZJ
k=k, -\l ———=

e G p,

Ipoananuzupyem Beipaskenue (16). M3 Hero BUmHO, 4T0 OOOOIICHHBIH BOJHOBOW BEKTOP K MOXKET Kak
COBIIAJATh C BOJTHOBBIM BEKTOPOM JIKUHCA kjp, B CTPEMHTCS K HYJIIO.

Paccmorpum mepBbiii  ciay4vaii, koraa OOOOIICHHBIH BOJHOBOH BEKTOP COBMAJACT C BOJHOBBIM
BexTopoM Jlxunca k = k.. Y13 (16) MbI vMeem

[H2+%QZJ
-~ /.

G p,

OTcrona ¢ y4eTOM BEIMUYHHBI MOCTOSIHHON Xa00na [4] HaxoauMm YrioBYIO CKOPOCTh BpaineHus Bee-

JCHHOM €2
Q:21/72'G(pb +4p,). (18)

Tenepr paccMoTpuM Ciiydai, KOraa OOOOIICHHBINH BOJIHOBOM BEKTOP CTPEMHTCS K HYJIIO, YTO TAKKES
COOTBETCTBYET OTCYTCTBHIO BOJIH BO3MYIICHUS TIOTHOCTH OAPHUOHHON MaTCpHid

[HZ +lQZJ
N2 )

G p,

Otcroaa HaXo0JUM COOTBETCTBYIOLICE 3HAUCHUE YITIOBOH CKOPOCTH BpaweHus BeeneHHoit 02

Q, ~ \/E.‘/ﬂGipb -8p, ) (20)

M3 cka3aHHOTO BHIMIC MOKHO CACIATH CICAYIOIIHUC BHIBOIHI.
1. B pamkax moxaenu bosmbinoro B3peiBa, kak u3BecTHO, HA craanu WHQISMH BCCICHHOM, BBINOI-

(16)

(17)

1- — 0. (19)

HACTCS BaXKHEHIIEEe yenoBue p = oy, a pp = 0. Cnegosarensno, Bpamenue BeeneHnoi nenukom oGec-

MCYUBACTCS HATUIUEM KOCMHUCCKOTO BaKyyMa, YTO U OBLIO OTMEUCHO B HaleH cratee [3].
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2. B cayuae npeHEOPEKEHH KOCMUYECCKMM BakyyMoM ( p;, — () €€ yIrioBas CKOPOCTb ¢ TOUHOCTBIO

10 kod(hduimenTa 2 COBIAJAET ¢ paHee MOMyUEHHBIMHE pe3ymbTatamu [3]. Bmecte ¢ Tem, st momy-
YCHHSI PA3MEPOB (hParMEHTOB MPOTOTANAKTUYICCKOTO 00Iaka, paBHbix AnuHe JkuHca, kak BUIHO u3 (18),
BAXKCH VICT ¢¢ BPAIICHUS, IPH KOTOPOM OIPEICISIOIIYIO POTIb MOKET UTPATh KOCMHUYCCKUH BAKYVYM.

Heno 3akmovacTcss B TOM, COOTHOLICHHE MIOTHOCTH OapHOHHON MATEPUH M KOCMHUYECKOrO BaKyyMa
pa3IMYHO HA Pa3HBIX CTagusAX dBomonnH Bceemennol. B mepmon ot Hauama poxaeHus Bcemennol mo
MPUMEPHO CEMU MUJUTHAPIOB JIET, KaK HU3BECTHO [6], MOMHHHpYET MIOTHOCTh OApHOHHOH MaTepuH,
obecrieunBas 00Imee KOCMOJIOTHICCKOE 3aMeIJICHHE paciuupeHus BeeneHHOH. A B meproJ OT ceMH MHI-
JAMapIOB JIET A0 HACTOSIIETO BPEMECHU BO BceneHHON TOMUHHpYET BakyyM, 00CCIICUHBAIOIININ €€ YCKO-
+peHHoe paciupenue. [103ToMy cOBpeMEHHBIE NPEACTABICHUS O IICPBUYHBIX Pa3Mepax MPOTOTANAKTHK U
ckopocTH BpaieHus BceneHHOH, AEHCTBUTEIBHO MOTYT ONPEACTATBCH KaK IUIOTHOCTBIO OApHOHHOM
MAaTEPHH, TaK U IFIOTHOCTBIO KOCMUYECKOTO BAKYYMa.

3. Bpamenue BeeneHHOH, Kak 3T0 SICHO M3 00IUX (U3HYeCKUX COOOpaKeHHH, MpeacTaBisIeT coboit
BHEINHHUH (akTop, KOTOPBIH MOXKET MOPOJAUTh BO3HHKHOBCHHE B MPOTOTANAKTHUCCKOM CyOCTpare BOJH
IIOTHOCTH BOoaMmyIucHui. Onnako, uzmucckuii cmbica BoipaxkeHust (20), 3aKIHOYACTCS B TOM, YTO B
HEKOTOPHIX CITYYaIX A2XKE HATUYNC BPALICHHUS HE MMPUBOAUT K BOZHUKHOBCHHIO TAKHX BOJIH.

HeticTBureibHO, 0000IIECHHAS ATHHA BOJTHB! JIPKHHCA BRITEKACT U3 YCIOBHS PABCHCTBA HYJIIO YaCTOTHI
Kojie0aHuii GapuoHHOTO cybOcTpara, a cama yriosas CKopocTs (20) monydeHa MPU JOTOIHHUTSIHBHOM
VCIIOBUH PAaBCHCTBA HYMIO BOIHOBOIO BEKTOpa. Tak UTO MONYYCHHOC HAMH BBIPAKCHHE TMPEACTABISCT
co00¥ Takyio (KPUTHYCCKYIO) YIVIOBYIO CKOPOCTh BpaiicHus BCEACHHOH, MPU KOTOPOUM BO3MYINCHUS
IUTOTHOCTHU OapHOHHOTrO cyOcTpara orcyTcTBYIOT. [IpH 5TOM OHa BO3HHKAECT B MEPHOA AOMHHHUPOBAHHS BO

Bceenennoit ¢e GapuonHOro kommoneHta. B camom aene, yemosue €2 > 0 mMeeT MECTO IPH COOTHO-

HICHUU Pp > Py , T.€. B IEPHOJ OT HaYaIa POKACHUA BCEICHHON 10 CeMH MUTHAPIOB JIET.

Aemoprt svipascarom 6nazooaprocmes AO «HayuoHansHbiil YeHmp KOCMUYECKUX UCCTeO08AHUTE U MEXHOTO2UT»
3a NOOOEPIHCKY OaHHO20 UCCHe008aHUsL 8 pamKax brooxicemnoti npozpammel 055, noonpozpamma 101 «I panmosoe
QuHaHCUPOBaHUE HAYYHBIX UCCTIEO0BAHUTLY.
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AMHAJIMAJIBI SJIEMJIETT BAPUOHJIBIK MATEPHS ThIFbI3IbIF BIHBIH AVBITKY SBOIOLHACEI

Kymeicta [xuHC TCHACYIHIH YIFAHFaH jKOHC aHANATHIH OICMIC APHAIFAH >KAMMBUIAHFAH TCHACY1 OCPLITCH.
Atiranvansr OneMzeri OapHOHIBIK CyOCTPATThIH TEPOCIIC ayBITKYBIHBIH JKAINBIIAHFAH KUUTIKTEpl ambHAbl Exi
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JKaFJad KapacThIPBUIABL: OIPIHINIC] — JKaNNbIIIAHFAH TOJIKBIH BEKTOPHI k& JUKUHCTBIH TOJKBIH BEKTOPBIHA Ky COHMKEC
KEJITCHAC JKOHC CKIHMN JKAaFdail — HEeJre YMTBUFAH Ke3i. ATBIHFAH OYPBINTHIK XKBUIAAMIBIKTAPABIH MOHICPIHE
COIKEC KOCMOJIOTHSIIBIK TAJIay >Kacamabl.

Tipek co3aep: 00IMAIIBI AYBITKY Tap TCOPHACHL, OAPHOHABIK CYOCTPAT, YABTPA a3 TepoeIicTep.
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EVOLUTION OF THE BARYONIC MATTER’S DENSITY PERTURBATIONS
IN THE ROTATING UNIVERSE

In article the generalization of Jeans equation in expanding and rotating Universe is given. We found the
generalized frequency of baryonic substrate oscillations in the rotating Universe. In doing this two cases were
considered: the generalized wave vector may coincide with the Jeans wave vector, and the generalized wave vector
tends to zero.

As the result we made the following conclusions.

1. In the framework of Big Bang model the inflationary stage of the Universe evolution was performed by
condition p= p, and pp =0. Consequently, rotation of the Universeas whole is determined by the presence of the
cosmic vacuum also.

2. In the case of cosmic vacuum ( o, — 0) neglecting its angular velocity coincides with the factor V2 accu-
racy with previous Liapunov result. However, to obtain sizes of protogalactic cloud fragments, equal to Jeans length,
it is important to consider its rotation when cosmic vacuum can plays a main role.

3. Rotation of the Universe, as is clear from general physical considerations, is an external factor that can
produce in protogalactic substrate’s density wave disturbances. However, in some cases the presence of rotation
gives rise to no such waves.

Really, we obtained expression is a (critical) angular velocity of the Universe in which the baryon density
perturbations substrate available. It occurs in the period of baryonic component dominance. In fact, the condition
Q. >0 occurs when a ratio p; > p,, . i.e. in the period from the beginning of Universe birth billions of years to
seven.

Keywords: theory of small perturbations, baryonic substrate, ultra-small vibrations.
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