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Ilokaszamo, uTo Macca BerecTsa, paBHasi IPUHATON B HACTOSIIEE BPEMs MacCe HAOTIOIAeMOit YaCTH
Harreit BcesienHoil, nocTuraercss Ipu IJIAHKOBCKOM IJIOTHOCTH B 00beMe, pa3Mep KOTOPOI'O CPABHUM
C pasMepoM HYKJIOHA W OJIM30K K KOMIITOHOBCKOI JIJTMHE BOJIHBI THOHA.

PACS: 98.80.Bp, 98.80.Es, 14.20.Dh, 14.40.Be.

VIK: 524.83, 524.85, 539.12.

KurtoueBble cjioBa: mIaHKOBCKast JJINHa, IIJIaHKOBCKad MacCa, PaCHIupPAIOIadaCca BCeJIeHHaH, KOMIITOHOBCKaA

JJINHA BOJIHBI IIMOHA, 3aPAI0BBII paguyCc IPOTOHA.

BBEJIEHUE

AHajin3 pasMepHOCTH B (PU3UKE YaCTO IPUBOJIUT K 00-
HapPY2KEHUIO TPUHITUITNAIBHO BAXKHBIX 3aKOHOMEDHOCTEIA.
Makcy Ilmamky, HampuMep, nNpu aHaj3e Pa3MEPHOCTH
y/1aJI0Ch BBECTH BEJIMYUHBI, UMEOINEe PAa3MEPHOCTD JJIU-
HBl U BpPEMEHH, TaK Ha3blBaeMble ILIAHKOBCKUE IJIUNHY
u BpeMms [l], upesBbluaiinasg MaJOCTh KOTOPBIX [PHUBE-
Jla K HOHSITUIO JUCKPETHOCTU IIPOCTPAHCTBA U BPEMEHM.
ITnamnkoBckast panHa fp ~ 10733 em OIIpEJIETISIET «KBAHT»
IIPOCTPAHCTBEHHOI'O PACCTOSHMs, a BpeMs Tp ~ 1074 ¢
ompesieNisieT «KBAaHT» BpeMeHu. B pesyibrare u3 aHa-
JIN33 Pa3MEpPHOCTH OBIT CHeJaH BBIBOJ O HEOOXOIUMO-
CTU CO3JIaHKWS KBAHTOBOI TEOpHUM IIOJIS B JUCKPETHOM
npocrpascTee-BpeMenn [2] (cm. Takzke [3] u nuTHpoBaH-
HYIO TaM JIATEPATYDY ).

1. TIIJIAHKOBCKUWE BEJINMYVMHBI
1 PACIIINPAIOIIAACHA BCEJIEHHA

IIpoBesem amHanmm3 pa3MepPHBIX IJIAHKOBCKUX BEJTHIHH
B IIpUMEHEHNN K pacmmpsomneiics Beenennoit. B mata-
Jle pacrmpenust BeesieHHON MaTepus HAXOUIACH B TaK
Ha3bIBAEMOM BaKyyMHOM cocrosinun [4]. IlnorHocTs Be-
mecTBa Obljla Ype3BBIYAHO BEJUKA U TIO/IEPKUBATIACD
[IOCTOSIHHOM. DTy IJIOTHOCTH, HA3BIBAEMY IO IIJIAHKOBCKOIA,
MOKHO BBIPA3UTh Y€pe3 IJIAHKOBCKHE Da3MepHBIE BeJIn-
YUHBIL: TIJIAHKOBCKAs Macca,

h
mp = 50 ~ 218 x 105 (1)
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h hG
lp = =/ =3 > 1.62 x 107* e, (2)
mpc C

h — mocrosinnas [lnanka, G — rpaBuTariOHHAasl TIOCTO-
sHHAsl, ¢ — CKOPOCTb CBEeTa B BakKyyMe (3/IeCb U HUXKe
3HavYeHnsT PUBNIECKUX U aCTPODUINICCKUX TOCTOTHHBIX
B3aTHI U3 [5]).

Marepust B BAKYYMHOM COCTOSTHUH XapaKTEPU30BaIach
PABUTAIMOHHBIM OTTAJKMBAHUEM (OTPUIATELHBIM JIAB-
JIEHUEM), U 9TO ObLIO HPUYMHON MOIIHOIO [1€PBOTOJIY-
KA, TOCJIY>KUBIIEr0 HAYAJOM MPAKTUIECCKH MIHOBEHHOI'O
paCHIMPEHUs BENIECTBA, TaK Ha3biBaeMoil undisimn [4].

B kaxkoit-to momenT Bpemenu pasmep Bcenermoit ObL1
HUYITOXKHO MAJIEHbKUM, OH OIIPEJIEISIICS PA3MEPOM ILITaH-
KOBCKOH sueiikn obbeMoM £ ~ 4.22 x 1079 em?. Ilnor-
HOCTh K€ BEIECTBA BHYTPU ITOH suefiku Obljia IMraHT-
ckoit (em. (1) u (2)):

O T ST (3)

R TR ‘

M 310 HecMOTpPs HA MAJyI0 MacCy BEIEeCTBa BHYTPU
IUIAHKOBCKOTO 00beMa, Beero mopsaaxa 10751, n orrocu-
TEJIBHO MaJjioe YHCJI0 HYKJIOHOB mp/m, ~ 1.30 x 109,
cpasanMoe ¢ gucioM Jlomvmara N, ~ 2.69 x 10 (uuc-
710 MOJTeKyN B 1cM® maeasbHOrO rasa IPH HOPMAJILHLIX
YCJIOBHSX ).

Cunraercs, 9TO IUIAHKOBCKAS IJIOTHOCTH, Pa3JIeJIsio-
masi KBAHTOBOE U KJIACCUYECKOE MTPOCTPAHCTBO-BPEMS I,
OTIPEJIEJISIET COCTOSTHUE BEIECTBA, KOTOPOE YCIOBHO TIPH-
HAMAIOT 33 <«HAYAJI0» WIN «POXKJjeHue» Harreil Beenen-
Hoit [4].

[Ipu pacmupenun BerecTBa 3aHUMAEMBIA UM 00bEM
craHoBUIICsT Bece Oosbie. IIpu 3TOM BO3pacTtasa m Mac-
Cca MaTepUU U3-3a OTPUIATE/IbHOI SHEPIuU I'paBUTAIUN
[IpU TPAKTUYECKU TOCTOSHHON 1toTHOCTH. Tak 1mpostos-
JKAJIOCh JI0 TeX IOp, MTOKa BaKyyMHAasl MATepUsl 9epe3 Hu-
YTOXKHBI MUT' He IPEeBPATU/IACH KBAHTOBBIM 0OPA30M B
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00ObIuHY10 MaTepuio BeestenHoii. 3a 310 KpaTJaiiiiee Bpe-
Ms1 BeesteHHas pa3/iysiach B HSHMOBEPHOE YHCJIO pas3 (CM.,
uanpumep, [4]).

Ornennnm, Kakasi Macca BEIECTBA € IIJIAHKOBCKOIL 1710T-
HOCTBIO MOYKeT OBbITh COCPEJIOTOUEHA B 0ObeMe IIapa, pa-
JIIyC KOTOPOTO PABEH KOMIITOHOBCKOMH JUIMHE BOJIHBI -
Me3oHa Ay = h/(mgc). Kak ussecrHo, sTa BeInduHa
olpejesseT PaJyC JeHCTBUA $EPHBIX CHI M OJHM3Ka
K pa3Mepy HyKJIOHA (CpeJHeKBAPATUUHBII 3apsiI0BbIii
pajuyc nporona 7, ~ 0.88 x 107 cm [5]) u pamuycy
koudaiinMenTa (yaepKanus KBAPKOB U [VIIOOHOB BHYTPH
asporoB) [6]. B ciyuae w0-MesoHa mMeem mEHY M COOT-
BETCTBYIONHI 06beM

Ao~ 1.46 x 10713 cu,

A . .
Vo = %Ajo ~ 3.12 x 10738 ea. (4)

B cayuae 7 -mezona

Ao+ >~ 1.41 x 107 B em,
A | 5 —38 .3
Vi= 5 A% =283 107 onr’. (5)

Macca BemecrBa BHyTpu oObema Vy IpU IJIAHKOBCKOM
IUTIOTHOCTH BelecTsa (3) paBHa

4r Apo )
My = ppVo = —mp (”) ~6.75 x 10°°r.  (6)

3 lp
Anajoruvso,
4 X\
My =ppVy = =5 me (;) ~6.10 x 10°°r.  (7)
P

Maccer (6) u (7) 9KBUBAJIEHTHBI CyMMAapHOH Macce Mpu-
MepHO 4 x 107 nyk0HOB.

[Tonyuenusle 3nauenust macc My u M, oka3bIBarOT-
Csl OJTHOTO TIOPSI/IKA BEJIUYIUHBI C MacCOi HabJII01aeMoit
gactu Hameil Beenennoit My. CoryilacHO COBpEMEHHDBIM
PEJICTABICHUAM

4
My = ?ﬂpc(Cto)?’ ~ 8.84 x 10°° 1, (8)
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e to = 13.69(13) x 10° ter — Bospact Beenennoit, p. =
1.87835(19) x 1072°h2 r-cMm™3 — KpuTHUECKAs IJIOTHOCTD
Bceesennoit, h = 0.72(3) — HOpMHUpOBaHHAs IIOCTOSHHAS
Xab6sa (B COBPEMEHHYIO SIIOXY ).

Cpasrenne macc (6)—(8) mokasplBaeT, 4TO pa3IMINe
MEKJIy HUMU HEBEJIUKO:

Onpenesum Takke 3P deKTUBHBLA pasMep 7'¢ COOTHOIIe-
unem My = (47 /3)pprd, orkyna

1/3
Fe = (3MU> ~ 1.60 x 10~ 3 cm.
4 PP

DToT pasMep MaJo OTINYAETCst OT KOMITOHOBCKOI Jiu-
HbI BostHbI oA (cM. (4) u (5)):

m ~ (.09, ﬂ ~ 0.13.
Ar0 ot
SAKJIIOUEHUE

[IpuBenenmbie JaHHDBIE TO3BOJISIOT IPEIIOIOKUTD, YTO
XapaKTepHBINl aJpOHHDBIN MacmTad U Macca B COOTBET-
CTBYIOIIEM O0beMe IIPU IIJIAHKOBCKOI IJIOTHOCTHU SIBJISI-
IOTCsl XapPAKTEPHBIMU DPA3MEPOM W KPUTHUIECKON Mac-
coit ipu BotbInoM B3pbIBe, AaHAJIOTTIHBIMU ILIAHKOBCKIAM
pasMepy U Macce Ipu 3apoxkieHnn BceeseHHoit.

Takum 0o6pa3om, B paboTe TOKA3aHO, YTO MACCa, «IIJIAH-
KOBCKOTO HYyKJIOHa» (IIapa pajycoM IOPsIKa pa3Me-
pa HYKJIOHA, 3aII0JJHEHHOTO BEMIECTBOM C IIJIAHKOBCKO
IJIOTHOCTBIO) GJIM3Ka K Macce HabJIIOIaeMON YacTH Ha-
meit Beenennoit.

ABTopsl BbIpaxkaior Osarogapuocts npod. A.B.Bo-
PUCOBY 3a HHTepec K paboTe u 00CyK/IeHne pe3yIbTaTOB.
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On a possible relation between the mass of the Universe
and characteristic sizes of elementary particles
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It is shown that the mass of the matter equal to the value accepted at present of the mass of the visible part of our Universe
is reached at the Planck density in the volume which size is comparable with the nucleon size and is close to the pion Compton
wavelength.

PACS: 98.80.Bp, 98.80.Es, 14.20.Dh, 14.40.Be
Keywords: Planck length, Planck mass, expanding Universe, pion Compton wavelength, proton charge radius
Received 28 May 2012

CBenenusi 06 aBTOopax
1. Muckunosa Haranus ApkanpeBHa — KaHZ. HU3.-MaT. Hayk, JOUEHT, npodeccop; resr.: (499) 192-85-03, e-mail:
namisk@yandex.ru.

2. IBunkunr Bopuc HukomaeBua — nokT. du3.-MaT. HayK, CTApIINil HAYYIHBIA COTPYIHUK, BEAYIHI HAyIHBI COTPY/IHUK;

resr.: (495) 939-29-08, e-mail: bshvilkin@yandex.ru.

2012 V30D 120106-3



