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Annoramusi. Ha 0CHOBE KBAHTOBBIX IIPEIACTABICHUM O CTPYKTYPE BAKYYMA H JAHHBIX O KPACHOM CMCIICHHH
CIICKTPOB H3IyYATCIs YAAICHHBIX TATAKTHK MONYYCHA ONCHKA MHUHAMAIBHOTO 3HAYCHIS MOCTOSHHOM 34Ty XAHH
SHEPrEH (HOTOHA B BakyyMme o o = § - 107 s, TIpeamonoskeHo, YT0 KOCMIYCCKOE MEKPOBOIHOBOEC H3TyUCHIE
YACTHYHO SBIIETCA TEIUIOBBIM H3IyUCHUEM BAKyyMa, HATPETOrO (DOTOHHBIMH HMOTOKAMH OECKOHEUHOM BCCIICH-
HOH. HecMOTpst Ha GECKOHEMHOCTh BCENEHHOM, HEGO TEMHOE HMEHHO H3-3a MOMIOMEHHS SHEPTHH (POTOHOB 1a-
JEKHMX M CBEPXJANCKHX TAJAKTHK B BAKYYME, a HE TOIBKO H3-3a MOTIOMCHHSA CAMHX (JOTOHOB IIPH PA3IHIHBIX
B3AMMOIECHCTBHAX ¢ KOMIOHCHTAMH TA30BBIX U MBUICBBIX MCKTATAKTHYCCKUX CKOIUICHHH. TeM CAMBIM CIICKTP
H3IyYCHHS CBEPXAANCKIX OOBCKTOB TPAHC(OPMHPYETCA B MEKPOBOIHOBOM THANA30H, UTO JOIOJHICT HHTCHCHEB-
HOCTB TEIJIOBOTO H3IYUCHIA B HeM. [10KA3aHA HECOCTOATEIFHOCTD AIBTEPHATHBHEIX OOBACHEHHH KPACHOTO CME-
MIEHHAS; TOTIEPOBCKOTO H(PPERTA B KOCMONOTHHUECKOH MOTEH PACIIHPSFOMENCS BCENEHHOM 1 BOIBIIOTo B3pHIBa,
IPABHTAIIMOHHOTO CMCIICHUS.

KiroueBbie cyioBa: KpacHOE cMeEIIECHHE, (DOTOH, BAKYYM, MHKPOBOJIHOBOE H3/IyYCHUE, TIOCTOSHHAA 3aTyXaHUL.
KondumkTt narepecoB. ABTOPHI 3aBILIFOT 00 OTCYTCTBHH KOH(IMKTA HHTSPECOB.

Jost mutaposanns. Kypaes, A. A. KpacHoe CMCIICHHC W TOCTOSHHAS 3aTYXaHASA SHCPTHH (DOTOHA B BAKYYME /
A. A Kypaces, B. B. Marseerko // Joxkmaaet BI'YHP. 2024. T. 22, Ne 3. C. 101-105. http://dx.doi.org/10.35596/1729-
7648-2024-22-3-101-105.
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Abstract. There obtained an estimate of the minimum value of the photon energy attenuation constant in vacu-
um o o = 8 - 1072 m™ based on quantum concepts of the structure of vacuum and data on the red shift of the emit-
ter spectra of distant galaxies. Presumably, the cosmic microwave radiation is partly the thermal vacuum radiation
heated by the photon fluxes from the infinite universe. Despite the universe infinity, the sky is dark precisely due
to the photon’s energy absorption from distant and ultra-distant galaxies in vacuum, and not only the photon ab-
sorption during various interactions with the gas or dust components of intergalactic clusters. Thus, the emission
spectrum of these ultra-distant objects is transformed into the microwave range, which complements the intensity
of thermal radiation in this range. The inconsistency of alternative explanations for the red shift is shown: the Dop-
pler effect in the cosmological model of the expanding universe and the Big Bang, and the gravitational shift.
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KpacHoe cMeneHre CrieKTPOB U3y YCHHUS BHETATAKTHUCCKUX 00BEKTOB ObII0 0OHapyskeHO B 1914 1
MPH UCCICIOBAHNY TYMAHHOCTCH, KOTOPBIC OKA3AMNCh TaNaKTHKAMH, TOJOOHBIMH HAIMCH, — TATAKTHKES
Mieunsiii [Ty, Cuctemaruueckoe uccneaoBanue 3toro sisiacHus nposena E. P. Habble [1] u ycrano-
BHJT 3aKOH 3aBHCHMOCTH KPACHOTO CMEINCHHS OT PACCTOSHIS IO WCCICAYCMON ralakTHKH, Ha3BaHHON
€TO UMCHEM:

H,r
_ 0
z= b (1)
(&
e z= fo_ff; fy — "acTora AUHUM H3TYyYCHUS (WM MOTTIOMEHUS) B CHCKTPS JANbHCH TaIAKTHKH,

Jf— 1acToTa TOH k€ IMHHU CIIeKTpa Ha 3emie (0Ka3anxoch, UTO A BCEX JIMHHUH z OJUHAKOBA), ¥ — pac-
CTOSIHHC [0 HCCIICAYCMON TATAKTHKH; ¢ — CKOPOCTh CBETA B BAKYYME.
3axoH (1) BEIIONHACTCS, KOTAA Z MAJIO, MPH OOIBINUX Z BOZHHUKAIOT IMONMPABKH MOPSAKA BHICIIUX CTC-

TICHCH (H ot ¢! ) Cpasy mocie myOnukanuu B 1929 r. crateu [ 1] cramu BO3HHUKATh PA3THUHBIC THIIO-

TE3bI O CYIIHOCTH SIBJICHHS KPACHOTO CMEIICHUSI, KOTOPHIC MPOJ0IIKAIOT PA3BUBATHCS U KOHKYPHPOBATH
1o Hamwx gued. OOCyIuM CYIICCTBY FOIMUE THITOTE3bI.

1. 9ddexr Homepa. O6mas teopust otHocuteapHocT A, Oiintnreiina (OTO). Teopus paciupsiro-
mietics BceneHHoi u bonpimoro B3peiBa.

Addexr Homnepa B ciyuae mepeMEICHHUsT UCTOYHUKA H3IYYCHHUS MO0 OTHOUICHHIO K MPHCMHUKY
€O CKOPOCTBIO 1V BBIPAYKACTCA B CABUIE YaCTOTHI [2]:

a) 1Mo BOJHOBOU (hopmyie
-1

1) @)
0) 1O PEIATUBUCTCKOM hopMyie
1
?:y_l(ligj_l, v= 1—2—2 g 3)
Taxum oOpazoMm, momyyaem
z=y(li£)—l. @)

CreaoBarenpHO, KPACHOE CMEIICHHE MOKET OBITh 00bsICHEHO 3ddekrom [Jommepa ( +v). Ho Bo3nu-
KacT ABa CIIOPHBIX MOMCHTA.!

1) xpacHOE CMEIIEHHE 3aBUCHT OT F, T. €. TAIAKTHKH B CJI0€ 7 = cONst JOKHBI C OJHHAKOBOH CKOPO-
CTBIO YAQIATHCA OT HAC,

2) no Toti e hopmyiie (4) ¢ vaetom (1) HEOOx0MUMO, YTOOBI CKOPOCTU YAAICHHS TFATAKTHK BO3Pac-
TAJIHA TAK, IITO6I>I VAOBJICTBOPATH YCIOBUIO

y(liﬁj—lzﬂ. Q)

& C

B 1917 r. A. Diinmrelin BBen B npasyto acTs ypasreHust OTO xocMonornaeckyro nonpasxy — Ag,,,
rae A — KOCMOJIOTHYCCKas IOCTOSHHAS, g, — MCTPHUCCKHIT TCH30p B PuMaHOBOM IpOCTpaHCTBe [3].
Brarozapst 9TOH NOmpaBKe MPH ONPCACICHHBIX MONOXKHUTCIPHBIX 3HAUCHIIAX A 1 BHIOOpE g, OKasa-
JOCHh BO3MO)KHBIM TTOJYIHTh PEIIEHHS, COOTBETCTBYIOINE PACIIUPSAIOMEHCI OTHOPOIHON H U30TPOII-
HOW BCCJICHHOU. DTO HAITPABICHUE PA3BUBAIOCH 0 MOCIEIHETO BPEMEHH Kak Teopurst bompioro B3prisa
U pacIIuPSOMEHCs BeeacHHOH [4]. Ho eme B mpoImioM BEKE BRICKA3BIBATTUCE COMHCHUS B KOCMOJIOTH-
ueckon Teopun, ocHoBanuoi Ha OTO [5, 6]. YkaspiBaioCh HAa TO, YTO MOYYACMBIC PECIICHUS HEO-
HOBHAYHbI U3-33 ONPCICJICHHOTO MPOM3BONA B BRIOOPE A M g, @ TAKKC H3-32 YTparsl QyHIaMCH-
TAJBHBIX 3aKOHOB coxpaHcHM [6]. K ToMy k¢ B TeopuH pacmmpsrOmEics BCCICHHOR B CBI3H C TCM,
YTO MO YCIOBHUIO [4] I HabHAUX TATAKTHK Z >> | ¥ pacTeT HCAUHCHHO TI0 7, TIPHUIIIIOCh BBCCTH HCH3-
BECTHYIO BHC(PHBHUCCKYIO «TEMHYIO SHEPTHIO», CO3AAOMIVIO fomonHuTenpHeie K pemenuto OTO an-
TUTrpaBuTaOHHbIC cHibl. JetictBurensro y ranakruku GN-z11 z= 11,1, y ranaxruku HD1 z = 13,27.
Kak creayer u3 (4), y 3TUX ragakTdk ¥ >> 1, T. €. 3TO VABTPAPEIATHBUCTCKUC CO3IAHMS, YTO MIPCICTAB-
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JSCTCS HEBO3MOKHBIM. KpoMe TOro, moCAeaIHHE OTKPBITHS ¢ MOMOIIBI0 Teneckona «Jlxeiimc Y300y
TAKKE OMPOBEPraroT Teoputo bobiioro B3peiBa (z > 20). Takum oOpasoM, paccMarpuBacMasi BEPCHs
MPOUCXOKACHHUS KPACHOTO CMELICHUS MPESACTABIIACTCS M0 0O0CHOBAHHOH.

2. I'paBUTAIIMOHHOE KPACHOE CMEIIEHHUE.
B cooTBETCTBUH ¢ OCHOBHBIMH MOJIOKCHUSIMHA KBAHTOBOH (husuku sHEeprust potona £ = hv, a mac-
hv

ca m=—, Iae h=6,626196 - 103 JIxk-c — nocrosunas [Tnanka. HpIOTOHOBCKHI MOTEHIHAT Y OHO-
c

G - M
pomHoii cheprueckoii 3Be3ap ® =——, rae G = 6,672 - 107! v>kr !¢ 2 — rpaBUTaMOHHAS TOCTOSH-
r

Has, M — macca 3Be3abl. M3 3aKk0Ha COXPAHCHUS SHCPTHH MOnydacMm [S]

GM
Z="%" (6)
re

[AC ¥y — BHCLIHUEA paanyc Gporocdepsl 3BE3bI.

Haunbiid 3G dekT AeHCTBUTEIEHO HMEET MECTO, HO €TO BEJIMUMHA OTHOCHTENBHO Mana. Tak, nisg Cons-
naz =2 - 10°. Kpome TOro, rpaBUTalMOHHOE Z HE 3aBUCHT OT 7, KaK 3TO HAOMIONAETCs y KPACHOTO CMe-
mieHust. Takum 00pasoM, 3TOT 3 (EKT TPOCTO BHOCUT MOMPABKY B HAOTIOAAEMOE KPACHOS CMEIICHHUE .

3. BzaumonetictBre GOTOHOB C BAKYYMOM.

B ortnmuuue or OTO A. Diinmrelina B 3nekrpomarautaoit Teopun Maxkcsenia—lepua, 8 OTO Jlo-
peHua—MUHKOBCKOTO, B KBAHTOBOW (PH3HKE BAKYYM — HE MYCTOTA, & MaTcpHaIbHas Cpeaa, o0maaaro-
mas HabopoM BCEX TMPUCYIIUX MATepuu cBoHCTB. B Teopun Makceemna—JlopeHia Bakyym obaazaet
JUBNEKTPHYECKOH &) = 8,8542 - 10712 @/m (1. €. cmocoBEH MOMAPH30BATHCS TIOA ACHCTBHEM DIEKTPH-
YECKOTO MOJIs) M MAarHMTHOM Wy = 4w - 1077 TH/M npoHHIIaeMOCTaMH (CHIOCOGEH HAMArHUYHBATHCS
B MarHuTHOM Tmoie). [IpuueM ckopocTe pacnpocTpaHCHHS 3ICKTPOMATHUTHBIX BOJH (CBETA) B BaKy-
yMe ¢ = (goltg) > =2,99793 - 108 m/c.

B xBaHTOBOH (pH3HKE «I10 ONPEACICHHUIO, BAKYYM €CTh COCTOSHHC ¢ HAMHU3IICH IMIIOTHOCTBIO SHEP-
ram» [7]. Y tam xe: «ACTPOHOMUS ... TOBOPHT O TOM, YTO IVIOTHOCTh SHCPTHH BAKYYMa 3aBEIOMO MCHb-
me 10728 T'/(em-c?)». B BakyyMe BO3HHKAIOT BHPTYAIbHBIE APl YACTHI-AHTHYACTHII, CYIIECTBYFOIIUE
HACTOIIBKO Manoc BpeMs Af, UTO CBET HE VCICBACT PACIPOCTPAHHUTHCHA OT TOUKH MX BO3HUKHOBCHHS,
T. €. 3TO TOUCUHOC COOBITHE B MPOCTPAaHCTBE MHUHKOBCKOro. JleHCTBUTENBHO U3 COOTHOLICHHUS HEOMPE-
neneHHocTH [elizenOepra AE Af > s (AE — 3Heprus BUPTYAITBHON YacTULbl; Af — BpeMs €€ CYIIECTBOBA-
uust; i = h/(2w); h — noctosanast [Inanka) cienyer, uro A = A/AL. [lns y-xsanta AL = hf u, cieaosareib-
Ho, At = 1/(2nf) = /o, tne ® — yriosas yactoTa y-kBaHTa. Takum 00pazom, I/1s1 BHPTYAIBHOTO Y-KBAHTA
BpeMs ku3Hu Af ~ 5 - 1072 ¢. CreoBare1bHO, B3aMMOACHCTBUE ¢ HUM — TOYEYHOE B YETHIPEXMEPHOM
MPOCTPAHCTBE COOBITHE. JTO O3HAYACT, YTO BAKYYM HENb3s MPCACTABIATH, KK CYOCTAHLHUIO, HMCIO-
LIVIO HCKOTOPYIO CKOPOCTh MEPEMEIICHHUS: BO BCEX CHCTEMaX OTCYETA (YCKOPCHHBIX MM HHEPLHATb-
HBIX) BaKyyM — HenoABrKHAA cpeaa. [loaTomy B T0OBIX CHCTEMAaX OTCUETA CKOPOCTh PACIIPOCTPAHCHUS
SIEKTPOMATHUTHBIX BOJIH OfIHA M Ta %Ke — ¢ = (ggllo) »°. [Ipm JeHCTBHM HA BAKYYM BBICOKOSHEPTUMHBIX
(hOTOHOB (y-KBAaHTOB) M3 HEIO POKIAACTCS MAPa SNCKTPOH-MO3UTPOH. M3BECTHBI CTATUUCCKUH U JHHA-
Muucckuil keantoBbie 3¢gdexter Kazumupa. B mepBoM oGHapyKHBACTCS BHCIIHEE JABICHHC BaKyyMa
Ha OMHM3KO PACIIONOKECHHBIC 3CPKATBbHBIC METATUTHUCCKUE TNIACTHHBI, BO BTOPOM — H3NYUYCHHE (POTOHOB
npu BUOpaLwu oxHoU n3 maactul [8]. Dddexr Kaszumupa cTaHOBUTCS U3MEPHMBIM CO 3HAYCHHUS pac-

)
chm
CTOSIHMS MEKTY 3epKaiaMu d = 40 HM U BO3pacTacT NpONopIUOHANBHO d *: p = —— Ipud=108m

240d

JasiaeHue p nocruract 1 atv. 3epkana 00pa3yioT pe3oHATOP, OCYIUECTBISIOIINI YaCTOTHYIO CEICKIIHIO
BUPTYAIbHBEIX (DOTOHOB, MOATOMY KX YHCJIO BHYTPH PE30HATOPA MCHBIIEC, UM CHAPYIKH.

Takum 06paszom, B3anMoaCHCTBHE (POTOHOB CO CPEAOH HX PACTIPOCTPAHCHHS — BAKYYMOM — OYCBH/I-
HO. [IpoucxoasT mporeccs NOMIPU3aMi 1 HAMATHUYUBAHHUS BAKYyMa B KJIACCHYCCKOM MOHMMAHHH
Y KBAHTOBBIM OOMEH ¢ TOYKHU 3peHHsI kBaHTOBOU (prsukuy. [Ipu Takux ¢u3ndecku 0ObECKTHBHBIX MPO-
neccax norepu 3uepruu $horoHa nenzdexHs! [8]. A mockoneky sHeprus Gotona £ = kv, kpacHoe cMe-
ieHue OyaeT 00yCI0BICHO NOTepeH 3Heprun (POTOHA HA MYTH PACHPOCTPAHEHUS 7. Takoe OOBSICHEHHUES
HE TPeOYEST NPUBICUCHISI HCU3BECTHON «TEMHOM SHEPrUm» U TCOPUH bob1ioro B3peiBa.

Pacuer nocTosiHHO# 3aryxaHus SHEpruu (HOTOHA B BaKyyME KacacTCs MMECHHO SHEprum (HOTOHA,
a HC CBETOBOTO IOTOKA, B KOTOPOM 4acTh (DOTOHOB MOIIOLIACTCS MPH B3AUMOACHCTBHH C MATCPHAIIb-
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HBIMH YaCTHULIAMH MEXK3BE3IHOTO MpocTpaHcTBa, CUUTacM BaKyyM OJHOPOAHOHN U U30TPOIHOM CPEIOH.
Torga ymeHbieHHE 3HEprud GoToHA F(7) MOYKHO NPEACTABUTEL B BUAC IKCITIOHCHIIHATBHOTO 3aKOHA

—=e ] (7)

rae [/, — mepBOHaYAIbHAS SHEPTHS H3TYyUCHHOTO GoTochepoit 38e3apl (POTOHA; 0L — MOCTOSIHHAS 3aTyXa-
mwr, E(r)=hv; E,=hv,.
Toraa BeaHYHHA KPACHOTO CMEIICHHS Z MOYKET OBITh IIPSACTABICHA KaK
Vo—Vv_E-E_E,
v E E
Paccmotpum cyuali, koraa copaseJInB THHEHHBIH 3akoH Xadona: z << 1, ar << 1. Torma

1= 1. 8)

Z =

Zzl-i-ocr—l:ﬂr,mmoc:—o, ©)
c g
rie Hy =2,4-107% ¢,

Moacrasnss B (9) sHaacnus H u ¢, momygaem o = 8 - 107° m!. D10 3HAaueHHME oL ceayeT cumTarh
MHHHMAJIBHBIM, TOCKONBKY CYIIECTBYIOT APYTHE TPUUUHBI CHIGKECHUS F (JOTOHA, HAIPUMED, YKA3AHHOE
BBIIIE TPABUTAIIMOHHOE KPACHOE CMEMICHHE .

OCTaHOBUMCS HA HEKOTOPBIX CIEACTBHAX MOMTYUYCHHOTO PE3YIbTaTa.

1. B MeTOA€ «CTAaHAAPTHBIX CBEYEH», HCIOAB3YEMOM MPU ONPECICHUN PACCTOSHUM A0 JaTbHHX
raJaKTHK 110 IPKOCTH CBEPXHOBBIX THIA 1A (CYMTAETCS, MX CBETHMOCTh CTaHIAPTHA), CAEAYET YUHTHI-

BaTh L

2

£= o e‘“(r—r())’ (10)
E, r

rac £ — HaOmonaemas sipkocTh ucciaeaveMon 1A; £, — HaOmogaemas spkocth penepa 1A, r — paccros-
Hue 10 HaOmoaaeMon 1A ry — paccrostaue 10 perniepa 1A.

2. N3-3a motepr sHepruu $OTOHA B BAKYYME OH HarpeBacTcs no HabmromacMeix 2,7 K. MmeHHO
C 3THUM CBSI3aHO MHUKPOBOIHOBOE H3IVICHHUE, & HE ¢ Teoprel bompmoro B3priBa.

Caeayer MOMyTHO OTMETUTb, YTO BEChbMA TOUHBIC U3MEPEHHS CYMMEI VIVIOB TPEYTOIBHUKOB B KOC-
MHYECKOM TPOCTPAHCTBE MOKazaau TouHo 180°, T. €. KOCMHYECKOE MPOCTPAHCTBO UMEET EBKIHIOBY
CTPYKTYPY (Kak MpoCTpaHcTBO-BpeMsi MHUHKOBCKOTO), a He pumaHoBy, kKak B OTO. 310 TOxE mpOTUBO-
peunt Teopuu bonpmoro B3priBa.

Taxum 00pazoM, MOKHO CACIATh CICAYIOLIUC BBIBOJEL.

1. IlonyueHHBIE pe3yAbTaTEl HE TIPOTUBOPEYAT IPHPOAC U HE TPEOVIOT NPUBICUCHHS HCH3BECTHBIX
CYLIIHOCTCH U SIBJICHUH (TaKHX KaK TEMHAs MATCPUS, TCMHAS SJHCPTHS).

2. B none3y TOro, 4T0 KpacHOE CMEIIECHHUE Z — CICACTBUC MOTCPH SHCPIHH B BAKYYME, CBHICTCIb-
cTBYIOT uaMepenus z am ranaktuky peauarepa CEERS-93316. [pu nepBoHauansHOM W3MEPCHHUN
z =16, 3aTem "epes mepruo MEHee ToJa y TOH ke BHOBb HAMACHHON rajJakTHKH 0Ka3aiaock z = 5. Takon
(haxT He MOXKCT ObITh OOBSCHCH BHE3AMHBIM H3MCHCHUECM PAIUATBHOH CKOPOCTH FANTAKTHKH — CITUIIKOM
6onpmol ckauok. C TOUKH Ke 3PEHHUS MOTEPH SHEPruU POTOHA — 3TO BHONHE 00BsICHUMO. B mepBom
CIy4Yac CBETOBOH NyY MPOLICT 3Ur3arooOpasHblil MyTh MPH MHOTOKPATHOM TPABHTALIMOHHOM JIMH3H-
POBaHHM, BO BTOPOM — Topaszno 0ojee KOPOTKHUH MyTh, OMM3KHK K mpsMonuaeiHoMy. [losTomy motepu
sHeprun GoToHA (M, COOTBETCTBECHHO, Z) B 3TOM CIVYAC 3HAMUTEIBHO MEHBLIC, YCM B IIEPBOM.

3. MmeeTcs U 4YHCTO MAaTeMaTHUSCKOE JOKA3aTCIBCTBO HEOOXOAUMOCTH CVYINECTBOBAHHS IMOTEPh
SHEPIHH 3IICKTPOMArHUTHBIX BOJIH B BakyyMe. TeopeMy ¢OHHCTBCHHOCTH IJ1 BHYTPCHHECH M BHCII-
HEH 3a7a4 3NCKTPOAMHAMHKH YAACTCS AOKA3aTh TOJABKO B MPCANONOKCHHH, YTO B KAKIOH TOUKE
MPOCTPAHCTBA OTJIMYHBI OT HYJS (XOTS, MOXKET, U BEChMa MaJbl) MOTCPU SHEPTUH IICKTPOMATHUTHOTO
mosst [9] (§10). B mpupoae k¢ ¢AUHCTBEHHOCTh BCErAa UMECT MECTO. Tak, CYLIECTBYIOT TOJIBKO pac-
XOIIIHECS OT UCTOUYHHKA BOTHBI, & CXOSIIUCCS K HCTOYHHKY OTCYTCTBYIOT. 1O €CTh B mpHpOAEC mpe-
JYCMOTPEHBI XOTs OBl Malblc MOTEPH SHEPrUH (POTOHOB B BAKyYME, KaK OXHOM M3 KOHKPETHBIX CPEX
PacIpoCTPaHCHHMS 3JCKTPOMATHUTHEIX BOJTH.
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