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ITokazaHo, 9TO EHOMEHOIIOTHYECKNE COOTHOIECHUS MOAU(PHUIIIPOBAHHON HHIOTOHOB-
ckoii muaamuku (MOND), npeasniokeHHbIE KaK allbTepHATHBA «TEMHOM MaTepuu» U OOBSICHS-
I0II1e 0COOEHHOCTH BpAIICHHS TaJaKTHK, CICAYIOT U3 PACCMOTPEHHMS PE30HAHCHBIX BaKyyM-
HBIX KoJe0aHMH, COOTBETCTBYIOIINX «TeMHOW »Heprum» BceneHHol u macc ramakTtuk. ITomy-
YEHHBIE COOTHOIIEHH crpaBeyuBbl Kak st MOND, Tak 1 py HATUYUU «TEMHOM MaTEpHN»,
a B KOCMOJIOTMH OHH II03BOJIAIOT ONPEAETIUTh BpeMs Hauana yCKOpeHUs pacluupeHus BeeneH-
HOH. DTH pe3yJIbTaThl MOTYT OBITh HCIOJIB30BAaHBI B IMIOCTPOCHUH IIOCIEIOBATEILHON KBAHTO-
BOIl TeopuM TpaBHUTaINM, Tak Kak ypaBHeHus OTO cremyroT u3 ypaBHEHHH I 4-MEepHOIrO
KBaHTOBOI'O TApMOHUYECKOT0 OCLMIUIATOPA, a KPUBU3HA MPOCTPAHCTBA-BPEMEHH — JTO YaCT-
HBIU CJTyyail KBAHTOBOTO KoJicOaHus B pu3nueckoM Bakyyme BceneHHOIM.

Krouesvie cnosa: MOND, rpaBurarysi, o0mmas TeOprst OTHOCHTEIFHOCTH, BaKYyMHBIE
KoJieOaHMs1, BpalllCHUE TaTaKTHK, «TeMHasi SHEPTUs», 4-MEpHbIH rapMOHHYECKUN OCLMILIATOP.

PACS number: 98.80.—k

BBeneHue

Kak u3BeCTHO, KpHUBBIC BpAIlCHHUS TaJIAKTUK MOXKHO OOBSICHUTH JINOO HAJIMYMEM TEMHOW Ma-
TEPUH B KOPOHAX TajlaKTHK, JIM00 Moau(pUKalKeH 3aKOHOB rpaBuTaliui. MoauduiunpoBaHHas HbIOTO-
HoBckass auHamrika (MOND) xopolio onuchiBaeT KpWBBIC BPAIICHWS TUIAKTUK M €IIe LENbId P
HabromaeMeix 3ddexros [4, 6-14]. OaHaKo MOCIEI0BATEILHO TEOPHUH, OOBACHSIONIEH IMITUPUIECKUE
dopmyset MOND, He cymiectByeT. B HacTosiei craThe MbI ITpeJjiaracM HOBBIN MOAX0J K 00bsCHE-
Huto Gopmyn MOND, koTopbie OKa3bIBalOTCS CJACICTBUEM BaKyyMHBIX KOJICOAHUH, MOPOXKIAEMBIX
MaccaMH raJIakKTUK U «TEMHOU SHEPTHM».

1. Kpatkun 0630p MOND

B pamkax MOND pisi rajmakTHK Mpeanojaraercsi COXpaHeHHEe HBIOTOHOBCKOTO 3aKOHA
a=GM /r? nipu a>>a0 ¥ HOBBI 3aKkoH: a°/a, =~ GM/r? npu a<<a0 , e a, 1,210% cm/c? —
HEKOe SMIMPHUYECKH HaiijieHHoe (yHaameHTanbHOe yckopenue [4, 6-14], M — Buaumas, 6apuoH-
Has Macca TalakTUKU. [Ipu 3TOM JUIs TajlakTHK BBITIOJHSIETCS HA0II0aeMoe COOTHOIEeHe Macchl M
ucsetumoctd L: M/L=T, roe ° — koHcTaHTa.

COOTBETCTBEHHO, [UIsi TPABHTALMOHHOrO moTeHrmama 9 mpu ‘vq)‘ > a, Wd)‘:GMga,/rz , a

npu ‘W"«ao az‘w":«/GMaO/r. r)=—GM/r, ¢(r)=/GMa,In r/r, mpu r "1, rme r, —
pacCTOAHUC OT LCHTpPA raJlaKTHKK, COOTBETCTBYIOLICC MEPCXOAY K MHOCTOSIHHOM CKOPOCTH BpallCHUA

FAJIAKTUKH. [, zﬂlrg ‘/2,rme 1, :CZ/aO ~7,510% m.

2. MOND kak dheHOMeHonorus konebaHui KBaHTOBOro Bakyyma

Jlerko 3aMeTHTh, uTO (yHIaMeHTaIbHOE yckopeHue a, 1,2 107° cM/c® 10 HOPSAJKY OueHb

6M3K0 K KOcMoJiormueckomy ¢, —CcH, =6,74°10°° cM/c? (npu 3HaueHHH mapamerpa XabOma

H, ~ 70 km/c-MIIk). ITpu atom H, =V, =c*/(GM,,), rne M, — macca Beenennoii B paanyce Xa6-

0m1a, a mapametp Xab0s1a MOKHO PaccCMaTpUBATh KaK 4acToTy Konebanuii vV, Bakyyma Bcenennoii [3,

H

8]. OT™eTuM TaKxe, 4to I, — 42 R, u

Ne 2,2006 43


mailto:boukalov@gmail.com

Pbhysics of consciousness and life, cosmology and astropbysics

-9y =GM;, _GM, _cH, _ = ¢ EByc%c 1
o 22 (R, D a2 ml 4 h 8Th @
rae €, =h/t, “hH =hV,, — sueprus ksanra, COOTBCTCTBy}OHIaH 4acToTe KojeOaHuil Bakyyma —

napamerpy Xab6ma, R, =ct, u L 0,7 1/\2.
Taxum obpasom, dyHnamenTtanpsHoe yckopenue a8, B MOND — 3to yckopeHue, nopoxiae-

MO€ «TEMHOMW SHEPTUEN».
Torya, BBOast 0Go3Hauenue @ ~ GM /R?, nomyunm

_ [em GM . gU _[em .Gm, . 1
=.Jaa . 2
RZ o V% \/ R RZ 42 @)
_ 1_
= . 3
: Jal R§ 2 \/2 2 @
e a, ~GM, /R’ .

B wactHoMm ciyuae, mpu & ~ g, ,

a, = Jgu s - \/_ =a, 242 =2,854-10"cm/c’. 4)

BBenem yactoty u 3HEprHIo KOJ‘Ie6aHI/II/I BaKyyMa, COOTBETCTBYIOILIUE «TEMHON SHEPTUI».

£, =hY, ~hH,2 = h2—S =81 (5)
oo ’ 2GM, ¢

ha, :(SH jz 1

—o=|H = 6
c 2/ 8, ©)
haOS :LSH jZ

— | 7
I ()

Otcroa MPON3BEICHHE YacTOT, MM SHEpruil KosebaHnid, €, n «reMHoii sHeprun» €, paBHO KBajpa-
Ty BaKyyMHOH 4acTOTBI, peACTaBIAIONIe cOO0H MoNoBHHY Mapamerpa Xab0ma Kak coOCTBEHHOU
4acTOTHI KosiebaHuit BeenenHoii:

o))

PaCCMOTpI/IM TCICPb PaBCHCTBO JIsA paCCTOSAHHA, HA KOTOPOM IMPOUCXOJUT MEPEX0] K IMOCTO-
SIHHOM er'IOBOﬁ CKOPOCTH BpallICHUS Ir'AJIAKTUKHN ro .

_ r _ R
ro—\/rg‘zl—\/rg‘THm/E. 9)

o _C
ITocTaBuM B COOTBETCTBHE PACCTOSHUAM I 4acTOTHI KojeOanuii Bakyyma: ¥ = — . Toraa

T :ng- . '%:\/Vg' e V2 %Y )

v \? \% ) € € g
’ 2 2

. (12)

Takum 06pa30M, JacCTOTa U SHEPrusd KOJ'IC6aHPII>i, COOTBCTCTBYIOIIHUEC PACCTOAHULIO ro , ABJIAIOT-

('] CpeHHeFeOMeTpI/I‘IeCKI/IM 3HAYCHUCM BaKyyMHI)IX qacToT KOHe6aHHf/lI nin 3Hepr1/1171 TAJIAKTUKHU KaK
CAUHOI'O I'PAaBUTHUPYIOLICTO TCJIa (‘lTO BBIPAXXACTCA UCPE3 €C I'PaBUTALIMOHHBIM panyC rg) " SHEPIrun

BaKyyMa, BBIP@KCHHOM 4epe3 SKBHBAJICHTHBIN paguyc I, win dacrory ¥, =~ Hov2 =V, V2 . Vupvu
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CIIOBaMH, KBAJPAT YCKOPEHHsS a° = Qg —%a' ?“ paBeH MPOM3BENEHUIO BaKyyMHBIX YCKOPEHHH,

CO3JaBacMbIX [alakTUKOW W TIPaBUTHUPYIOLIEH «TEMHON SHEpPrue» ¢ HKBUBAJICHTHOM Maccoil

3H?
M, TLL - 3 n(g 'V, , rne V,, — o6bem Beenennoii B pagnyce Xa66aa. Torga
2 = G Mgal . G MH
as T — — | = (13)

R 2 Ri\ 2

ComocraBieHne Kaxaod Macce (3HEPruH) 4acTOThI, OOpPaTHON SKBUBAJIICHTHOMY TpPaBHTAllH-
OHHOMY pajuycy: ¥, ~ C/r, 03Ha4aeT mepexoj K pacCMOTPEHHIO I'DABUTAIMOHHBIX B3aHMOICHCTBUIL

Ha YPOBHE KBaHTOBBIX BaKyyMHBIX B3aUMOJCHUCTBUI WK KojeOaHuil. Takoil 4acTOTHBIN MMOAXOJ 1MO-
Ka3bIBAa€T, YTO I'PABUTALMIOHHOE B3aUMOJACHCTBHE, B TOM 4HCle (DEHOMEHOIOTHYECKH OIHCHIBAEMOE
MOND, M0HO omicaTh KaK B3anMOJEHCTBUE KOJEOaHNH U WX YaCTOT, CO3/IaBa€MBIX B BaKyyMe rpa-
BUTHPYIOIIMM TEJIOM M OJHEpPrueid BaKyyma, MNPEACTaBICHHOW KOCMOJIOTMYECKOW MOCTOSIHHOM:

V2=V 12) (Y, /2). D10 omncanue, 0-BUIIMOMY, MOXKHO IIPEACTABUTH KaK KOJICOaHHE HEKOTOPOTO
o] J

TeJa WM KOMIIOHEHTHI B CBEPXTEKyUeH JKUAKOCTH, IPEACTABICHHON BaKyyMOM.

[TocnenoBaTenbHYI0 aHAJIOTHIO MEX]Ty CBOMCTBAMH BaKyyMa M CBEpXTEKy4eW HIKOCTH HC-
cienyer I'. E. BonoBuk [15]. 3ameTM, 4TO ¢ TOYKH 3pEHHs MPEACTABICHHUS BaKyyMa KaK CBEPXTEKY-
Yell KHUJIKOCTH JIOTUYHO OBbLIO OBl paccMaTpUBaTh OOBIYHOE BEHIECTBO KaK HOPMAIIbHYIO KOMIIOHEHTY,
B3aMMO/ICHCTBYIONIYIO ¢ KOMIIOHEHTOW CBepXTeKydel (BakyyMmHOi). Torma BpamieHre TaJakKTHK MO-
JKeT OBITh PACCMOTPEHO KaK aHaJIOI BUXPS HOPMAJIbHONW KOMIIOHEHTHI B CBEPXTEKy4eH >KUAKOCTH. B
3TOM CIIy4ae JIETKO OOBSICHSAETCA CBSA3b 4aCTOT HOPMAIBHOM M CBEPXTEKy4Yed KOMIIOHEHTHI KaK €aH-
HOIl KOT€pEeHTHOH Cpenbl, B KOTOPOW BpalalOTCs TajlaKTUKH, a NPOU3BEICHUE €€ «TPaBUTALUOHHOU
YacTOThl» Ha TIPAaBUTALMOHHYIO YacTOTy BAaKyyMHOH KOMIIOHEHTBHI IMOPOXIAeT (PEeHOMEHOIOTHIo
MOND.

3aMeTHM TakKe, 9TO JJIs1 Hanbosiee TOYHOTO COOTBETCTBHA HAOIMI0AaeMbIM 3 QeKTam Bparlle-
HUSI TaJakTHK HeoOxoaumo paccMmarpuBath 1 MOND u Hannume TeMHOH MaTepuu, HO B JiBa pasa
MeHbIIIe, 4eM 310 Heooxoaumo 6e3 MOND B pamkax 3akoHoB HeroToHa [14].

Yacrornas untepnperaiuss MOND mopokiaeT HOBbIN BaKyyMHO-KBaHTOBBIN MOJXO0/ K OIIH-
caHuio TpaBuTalmu. B 3ToM ciiydae TpeOyroT cBoel MoauUKaIiU HEe TOJIbKO 3aKOHbI HbI0TOHA, HO U
Teopus TpaBuTanuy A. DWHIITEHHA.

Omnumem Hexotopble ipumeneHus Gopmyn MOND B nx BakyyMHOH HHTEpIIpeTanuy K KOC-
Mousoruu. Tak

4J_R“‘\/H43R R, -

rae fy, — IPaBUTAllMOHHBIN paanyc BUAMMOTro OapuoHHoro Bemiectsa, L] = 0,045 — mioTHOCTH

%&" R, =5°10° ner, (14)

0apHOHHOrO BelleCTBAa. 3HAYEHUE I, COOTBETCTBYET paccTosHUIO HA Z ~ 0,5, npu KOTOpOM, Kak Cuu-
TaeTCsl, HAYaJI0Ch YCKOPEHHE paciupenus BeenenHol, oOHapyskeHHoe 1o cBepxHoBbiM SNIa [13].

Ormerum, yro mpu 1L, 1/ 2 mnorHocts 0apHMOHHOTO BEIIEeCTBA OMHCHIBAETCS MPOCTHIM CO-
OTHOIICHHUEM:

~ H—E'[ ~ 1
H% (27'[)'3/2 \/5(275)3/2 ' (15)

bnuskoe x I, 3Ha4YeHUE I, ONpPENENAETCS BAKYYMHOM KPYroBOM 4aCTOTOM, 3a1aBa€MOK «TeM-
HOM sHepruei». Mcxons uz

(16)
HOJTy4aeM:

(17)
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X
Takum oOpa3om, Kpyrosast 4acTota ® , COOTBETCTBYIOLIAsI PACCTOSHHIO rX’ OT HabronaTens
710 Havajia YCKOpEHUs pacimvpeHns BceleHHOH, paBHA BaKyyMHOH 4acToTe KoJjeOaHWH, 3a/1aBaeMbIX
sueprueii Bakyyma: 1], ~ 0,71/ V2, 1 ato cornacyercs co ctannaptHoii ACDM-monensio B pam-
kax OTO.
BosmoskHO, umeet ¢usmueckuii cmsict u paguyc f; =c¢/V, TR, /\/Lﬁ z«/ERH , HECKOJIBKO
MPeBOCXOIAMHNN paguyc Xab0oma.

3. KpVIBVI3Ha NPOCTpPaHCTBAa-BpeMeHU KaK MakKpoCKonn4yeckue KBaHTOBbI€ Kone6aHus

I/ITaK, MBI MOKEM pacCMaTpUBaTh I'paBUTAIUIO KaK CJICACTBHUEC KBAHTOBBIX KoJIcOaHuii B (1)I/I-
3UYECKOM BaKyyMe€, 3aJaBacMbIX COOCTBEHHBIMH rpaBUTalHOHHBIMU 4YaCTOTaMU Vg ~1/ rg TATOTCHO-

IMX TeJ M TOMeil’. DTO 03HAYAET, YTO yPABHEHHs IPABHTAIMH MOTYT GBITH TPEICTABICHBI B BUIE
YpaBHEHUH AJIs1 COOCTBEHHBIX 4aCTOT, KOTOPBIMH 00J1a1al0T YEpHBIE ABIPHI C MAaCCaMH, PABHBIMU Mac-
caM TATOTEINMNX 00BEKTOB, TAKUX KaK raakTHKY u 1p. Ecou mel pencraBum ypaBaeHust OTO B Bu-
ae
— = QT
uv 'Hgv 8 XTuv

p.v 2 ((,02 +(D§/1atter)guv :O’ (18)
um, uenonssys G, = 1" v&&_wa D,g,. [4],
2
YwD D~k g,=0 (19)
[Tl ¥ Cz nv 1
_ C
e OJZB —(0]21 +wi/latter m; 2 +k5|aner ¢, IpH 3TOM M, — Macca, COOTBETCTBYIOIAas A-ujleHy Kak

2 )
KOHCTAHTC, kMatter C” — MMIYJIbC, COOTBCTCTBYIOIMHU MAaTCPHUH U U3JIyUYCHHUIO.

Jlerko 3ameTHTh, 4T0 ypaBHeHue (19) mo ¢popme oueHb MOX0XKe Ha ypaBHEHHE FAPMOHUYECKO-

ro ocumaTopa Buaa U T @% = 0. Panee, 13 NpuMeHEHHs TEOPUU TAKOTO OCLMILIATOPA K BcenenHoi,
HamM# OBUIO TIOJIyYeHO 3HaueHHe MocTossHHOW Xabbia, XOpoIlo coriacyoomieecs: ¢ 3KCIEPUMEHTATb-
HbiMH JaHHbIMU [2, 3]. [lo3TOMy MOKHO paccMaTpPUBATh OOIIYH) TEOPHI) OTHOCUTEILHOCTH
(OTO) kak 4acTHBIN cJIy4ail TEOPHH YeThHIPEXMEPHOr0o rapMOHHYECKOr0 OCHUIIISATOPA, IBOJIIO-
LHHOHUPYIOLIEro B 4-MepPHOM NPOCTPAaHCTBe-BPpeMEHM, COOCTBEHHbIE KPYroBble 4acTOThbI KOTO-
poro 3aga0Tcsi TeH30poM KpWBU3HBI. IIpM 3TOM MeTpu4Yeckuii TeH30p ( , BBICTYNaeT 1Js Ta-

nv
KOI'0 OCHIJLIATOPAa B POJH TEH30pa aAMIUIMTYAbl OTKJOHCHHUS reOMeTpml MPOCTPAHCTBA-
BpeMeHH OT 3BKJIMAO0BOI. YacTora ocmmistopa coctasiser ©p = (mic 1‘12+k,5|atter c?) Y% [1].
Otcrona 4-MepHYI0 KpHUBHU3HY IPOCTPAHCTBA-BPEMEHU MOKHO paCCManI/IBaTB KaK 4YacTOTHO-

BOJIHOBOH mporiecc, mwin KojeOanus meTpuku. KBaHTOoBaHHMe 3TuX KoyieOanmii mpeBpamaer (19) B

KBAaHTOBOC YpPAaBHCHUC
2

1?1*'D,D, Z ®2 g =0, (20)

[IpeoOpa3oBaHre METPHYECKOTO TEH30pa B TEH30PHBIN TI'PABUTALMOHHBIA IMOTEHIMAN [2]
d,, B, /Gy ,rne Gy — rpaputanuonnas nocrosinas HploToHa, 1aeT ypaBHeHHe

2
hZY“VDHDV_iz—z@ZB B,~0 (21)

nv

! Mnrepecro, 94T0 BO3MOXKHO OMICAHHE FPABUTALIMA KaK B3AMMO/ICHCTBHS MEKLY ABYMS ITy/TbCHPYIOIIMMH qa-
CTHIIaMH, TTOTPYKCHHBIMH B HEC)KUMACMYO JKHIKOCTS [6, 7].
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C peumeHusIMH B BHJC HaOopa KBAaHTOBAHHBIX T'PABUTALMOHHBIX YacTOT, WM OSHEPTHid,
€ =hO,,(nT1/2), oGpaTHBIX rPaBUTALMOHHBIM PaJMyCaM TATOTEIOIMX MacC. DTO OOBACHSET MOy~

YCHHBIC BBIIIC PE3YJIbTATHI 110 YaCTOTHOM HUHTCPIIPECTALIUN MON D, KOTOPBIC OCTAKOTCA B CHUJIC U IIPpU
COOTBCTCTBYIOIICM paClIpCACIICHUN TEMHOM MaTCepuu B KOPOHAX IraJIaKTUK.

Bonee obmrast ¢opma ypaBHEHHS TapMOHHUYECKOTO OCIHULIATOpA BUAA (i +0-oy+oy =g
MPUBOJUT K PA3IMYHBIM PEKUMaM OCHWJUIAIMU MPOCTPAHCTBA-BpeMEHU BceneHHoM, BKirovas ef
9KCIIOHEHIIMANIbHOE paciuupenue [3, 9].

OTMeTHM, YTO MOJTyYEHHBIC PE3yJIbTAaThl HAXOSATCS B COTJIACHH C MJICOJIOTUEH TEOPUH CTPYH,
Kote0aHUsI KOTOPBIX, KaK IpeaIoyiaraeTcsi, 0O0yClaBiInBaOT CYIIECTBOBaHHE HAOIIOMaeMBIX (GopM
MaTepHH U MPOCTPAHCTBA-BPEMCHHU.

Takum 00pa3oM, ypaBHEHUsI TPABUTAIIMN MOTYT OBITh TIPEICTABICHBI B KBAHTOBOM BH/JIE, 00B-
SICHSTIOIIEM HaOJFolaeMble acTPO(GU3NUECKUE 3aKOHOMEPHOCTH B IMHAMUKE TallakKTHK U BceneHHol B
[EJIOM.
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Boukalov A. V.
The physical vacuum quanted oscillations
as an explanation of the relation of Modified Newtonian Dynamics (MOND)

It is shown that the phenomenological relations of Modified Newton Dynamics (MOND),
proposed as a “dark matter” alternative for the galaxies rotation peculiarities explanation, are yielded
from the consideration of the vacuum resonance oscillations, correspondent to the “dark energy” of the
Universe and galaxies masses. The obtained relations are valid for MOND as well as under the “dark
matter” presence, whereas in cosmology they provide to determine the time of the Universe widening
acceleration beginning. These results can be used under the producing of the gravitation successive
guantum theory, because the general relativity equation are yielded from the ones for the 4-dimentions
guantum harmonic oscillator, whereas the space-time curvature is a partial case of the quantum vibra-
tion in the Universe physical vacuum.

Key words: MOND, gravitation, general relativity, vacuum vibrations, galaxies rotation, “dark
energy”’, 4-dimentions harmonic oscillator.
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