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B centabpe—oktabpe 1998 rona ®usuxo-rexuuaeckuii HHCTUTYT uM. A.D. Hoppe PAH
NIPOBONUIT MEKIYHAPOAHYI0 HAy4YHYIO KOH(epeHLHIo rmoj aeBu3oM “PH3NKa Ha mopore
XXl Beka”, nocpsmeHHyto 80-1eTHIO cO IHA OCHOBaHUS HHCTUTYTA.
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Ha ocHoBe anaymmsa CIIEKTPOB KBa3apOB I10JTYYICHBI HauboJiee HaJe)KHBIC OrpaHUYCHUS Ha BO3MOXXHOC M3MCHCHHUEC
TOCTOSTHHOM TOHKOM CTPYKTYpPBbl &x 1 OTHOLICHHUSA MACChl IIPOTOHA K MAaCCE€ JJICKTPOHA [t B XOAC KOCMOJIOTHYECKON
SBOJIIOLMA OT 3II0XH, COOTBCTCTByIOH.[CfI KOCMOJIOTUYECKOMY KpaCHOMY CMCIICHUIO Z =2 2.8 (T. €.~ 1010 JIET Hasaz[),

1o coBpemMenroit amoxu (z=0): |&/a| < 2- 107" yr~ m |i/p| < 2- 107 yr

1. BBepeHune

W3BeCTHO, YTO KOHCTAHTbI, XapaKTCPU3YIOIIUC PasiIid-
HBIC B3aMMOICHCTBUSA, CBSI3aHBI MEXKOY C00Oil M 3aBUCAT
or sHepruu B3ammopnedcteusi [1].  OpmHako sTa 3aBHCH-
MOCTb MPOSIBJISICTCS JIMIIb TIPH OYCHb BBICOKHX SHEPTHSIX
(cotrrn MeV u Bbiue). “TabiuynHpie” 3HAYCHHS KOHCTAHT
OTHOCAITCS JIMIIb K CPABHUTENBHO HI3KAM JHEPTHSAM, HO
TIPA 3TOM OXBATHIBAIOT MONABJISIONIEE GOJIBITMHCTBO TPHPOIT-
HBIX SIBJICHUN M SKCIIEPUMEHTOB. MIMEHHO 9TH HH3KO3HEP-
TeTHYECKAe TPEIeNBl 1 OyIyT paccMaTpHBATHCSA B JAHHON
pabore.

OTMeTuM, 4TO OEHCTBUTENBHO (yHIaMEHTAIbHOE 3Ha-
YeHHe UMEIOT TOJIbKO Oe3pa3MepHble KoMOWHAiwu (u-
3MYCCKMX IOCTOSIHHBIX, HE 3aBHCSIIME OT BEIOOpa eau-
HUI[ W3MepeHns. MBI paccMOTpHM [IBe TakWe KOMOWMHa-
IMM: TIOCTOSIHHYIO TOHKOH CTPYKTYpHl « = €*7C =
= 1/137.03599993 (52) (uucieHHOE 3HAYCHHE COIJIAC-
HO [2]; B cKOOKax yKasaHa IIOIPEIIHOCTb B IOCJICIHHUX
3HAYaNMX MUppax) W OTHOIIEHIE MacC IPOTOHA U JIEKTPO-
Ha [ = Mp/Me = 1836.152701 (37) (T.e. Macca mpoToHa
B CHCTEME COMHHI XapTpH; NPUBEICHO 3HAYCHHE COIJIac-
Ho [3]). 3mech ¢ = 299792458 m - s~! — ckopocTh cBeTa
B BakyyMe (TIPHMHSITast B HACTOSIIEE BPEMs KaK [EPEBOIHON
MHOXHUTEJIb OT CIMHHUI[ BPEMEHH K CIMHHMIAM IMHB [3]),
e = 4.803204251(10) - 1071 esu — 3apsin a7eKTpoHa,
h = 1.05457162(8) - 10?7 erg - s — mocrosiaHas I1nanka,
leneHHas Ha 2w, My = 1.67262162(15) - 10-**¢
Macca mpoToHa u Me = 9.1093821(8) - 10722 g — macca
9JIeKTpOHa (BCce 3HAYCHHMsT JaHbl COIVIacHo [4]).

IMocTostHHAsK ¢v SIBJISIETCST OCHOBHBIM ITapaMeTPOM KBaHTO-
BOM 3JIEKTPOAUHAMUKH, TOIIA KaK (i CBA3aHO C IOCTOAHHON
CHJIBHOTO B3auMopeicTBus. IlapaMeTpsl ov My SIBJISIOTCS
OIPENCISIIOIIMME [UTsI CHEKTPOB aTOMOB W MOJIEKYJI COOT-
BETCTBEHHO.
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VI3 mpuBeeHHBIX YMCIICHHBIX 3HAYCHUH BITHO, 9TO 0OJIb-
MIMHCTBO (YHIAMEHTAJIbHBIX MOCTOSHHBIX M3MEPCHHL C OT-
HOCHTEJTLHOH TorpenHocTsio ~ 1078, BocnponsBoanmocTs
9TUX U3MEPEHUi HCKJII0YaeT 3aMETHYIO BapHalHIo Iapame-
TPOB 32 HEOOJIBIION NMPOMEKYTOK BPEMEHH, HO HE HCKIIIO-
9JaeT MX M3MCHEHHS 32 BpeMsl CyIIecTBOBaHMS BceseHHOM
(~ 15mpn ser). Bosee Toro, 3HavYeHHs1 KOHCTAHT MOLJIH
Obl OBITP MHBIMU B NMPOCTPAHCTBEHHO YNAJICHHBIX O0JIaCTAX
Bcenennoii.

IIpoGsema BO3MOKHOIO W3MEHEHUs (pyHIaMEHTaJIbHBIX
(u3MYeCKUX KOHCTAaHT BIepBbie oOCy)aatack MuHOM [5]
u JlupakoM [6], BBIIBMHYBIINM CBOI 3HAMECHHTYIO ~THIIO-
Te3y Oospmux 4vucen”’. B panpreiimeMm sTa mpobsema
paccMaTpuBasiach MHOTMMHE aBTopamu (Hampumep, [7]; cm.
TaKKe CChUIKH B [8]), HO OCOOEHHO aKTyasbHOI OHAa CTaja
B TIOCJICHEE BpeMs B CBA3U ¢ OYpHBIM pasBUTHEM MOfe-
Jieit ”Benukoro oObeqMHEHNS” CHJIBHBIX U 3JIEKTPOCJIa0bIX
Bsanmopeiicteuii (Great Unification Theories, min GUTs),
a Takke Oosiee OOIMMX TEOPETUYECKUX CXEM, Il K 3THM
B3aUMOJICHCTBHUSIM 00aBIIsieTcsi rpaButaiponHoe [9,10]. U3
YKa3aHHBIX TEOpPHI CJICAyeT, 4To ()yHIaMEHTaJIbHbIC KOH-
CTaHTBI MOIJIM OBl UMETh APyruc 3HAYCHUS B UHBIC KOCMO-
JIOTUYECKUE 3II0XHU, a TaKKe B IPOCTPAHCTBEHHO YIaJI€HHBIX
obactax Bcenennoit. To, 4To 5THM 3HAYEHUS OIMHAKOBBI
B pPasHbIX, B TOM 4HCJIe IPUYMHHO HE CBSI3aHHBIX 00JIa-
CTSIX IIPOCTPAHCTBa—BPEMCHH, HE SIBJIACTCS TPHBHATILHEIM
¢daxroM. OfHaKO pa3yIuvHbIe BapUAHTB TEOPUM IPEICKa3bl-
BAIOT PasHyI0 IMPOCTPAHCTBCHHO-BPEMEHHYIO 3aBHCHMOCTh
(GyHIAMECHTAIBHBIX TOCTOSTHHBIX. OTBETHTh Ha BOIPOC O
TOM, Kakasi U3 TEOPETUUECKUX MOJeJIel IpaBUjIbHA, JODKEH
SKCIICPUMEHT.

B nannoil paboTe mpuBeneHB pe3yabTaThl paboOT IO UC-
CJICIOBAHUIO CIEKTPOB JAJICKHX BHETAJIAKTUYCCKUX OOBEK-
TOB, MO3BOJIUBIINX YCTAHOBUTb HOBBIC, HAUOOJICE HaICKHBIC
Ha CEeroHsl BEpXHHUE MPEIENIBl BOSMOKHOTO IPOCTPAHCTBEH-
HO-BPEMCHHOTO U3MCHCHUS (v U [4.
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2. Cnocob6bl npoBepkKu

OKCIepuMeHTaJIbHbIe TeCThl Ha BO3MOXKHOE HEMOCTOSH-
CTBO (PyHIAMEHTAIBHBIX KOHCTAaHT MOXXHO KJIACCHU(HITIPO-
BaTh 110 OXBATHIBAEMbBIM HMH [IPOCTPAHCTBEHHO-BPEMEHHBIM
obutactaM Beestennoil. I1epBylo rpyminy cocTaBIsoT J1abopa-
TOpHBIE M3MEPEHHsI, OXBaThIBAOIINE He 0oJiee HECKOJbKHX
Jsiet. Bropast rpymma — 9To ”JI0KabHBIE TECTHI”, OTHOCSIIH-
ecs K 3emsie u CoJTHEUHOH cHCTeMe, KOTOPBIe OXBAaTHIBAIOT
no 4.5wnpn ner. HakoHel, TpeTpio TpYIILy COCTaBIISIOT
acTpodu3uueckue METObl IPOBEpKH, Oasupyolmuecss Ha
HOaHHBIX BHETAJIAKTHYECKOH acCTPOHOMHU M OXBAaTbIBAIOIINE
IPaKTUYECKU BeCh NEPUO]] CYLECTBOBaHUsA BceeseHHOI.

JlabopaTopHble TecTHl, Kak IMpPaBWIO, 3aKJIIOYAlOTC B
CpaBHEHMH 3TAJIOHOB YacCTOTHI, OCHOBaHHBIX Ha Pa3HBIX (u-
3WYECKUX SABJICHUAX M, CJICHOBATEIbHO, MO-Pa3sHOMY 3aBU-
CAIMX OT 3HAYCHWH pPa3HBIX (PM3MUECKWX KOHCTaHT. Ecim
Obl KOHCTAaHTHl MEHSJIMCh, TO 9STAJIOHBI, IEPBOHAYATIBHO
COIJIACOBaHHBIE JIPyr € JIPYrOM, PacCOIVIaCOBBIBAIIUCH OB
¢ TeueHHeM BpeMmeHH. Kak mpaBmio, OMHNM W3 CpPaBHU-
BaCMBIX 3TAJIOHOB SIBJIACTCA LE3MEBBI CTaHAAPT YacTOTHL,
KOTOpBII B HACTOsIIIEe BpeMs IPUHAT 3a OCHOBY Ul OIpe-
IeJIeHHsl eIVHHLBI BpeMeHH. B 4acTHOCTH, pasHble TPYIIIbI
uccieioBaTesell CpaBHUBAIM C HUM YacTOTBHl M3JIy4eHHUs
CTaOWJIM3UPOBAHHBIX JIA3€POB U Ma3epoB. TOYHOCTb 3ITHX
9KCTIEPAMEHTOB TTO3BOJISUIA BHISIBUTH OTHOCHTEJIbHBIE M3Me-
HeHHs (pyHIAMEHTAJIbHBIX KOHCTaHT Ha ypoBHE ~ 6 - 10714
B IO, HO CTaTHUCTUYECKH 3HAYMMOro 3¢dexra He ObUIo
obHapyxeHo [11].

”JIokasbHBIE TECTHI” OCHOBAaHBI Ha aHAIN3E TEX H3Me-
HEHUI, KOTOpbIe NPOUCXOOWIN Obl B JBWKCHHM 3eMJI U
Tes1 COJTHEYHO!H CHUCTEMBL, a TaKke B (PU3NUECKUX YCJIOBHUIX
U Ipoleccax Ha HHUX, ecd Obl (pyHIaMeHTasbHble KOH-
CTaHTHI U3MeHsUIMCh. OKa3bIBacTCsA, TAKOM aHAJIU3 CIIOCOOCH
obecrieynTb OoJiee BBICOKYIO TOYHOCTb, YeM JI1abOpaTOpHbIE
U3MEpEeHHsd, IJIaBHBIM 00pa3oM MOTOMY YTO OH IO3BOJISET
MIPOCJICOUTh W3MEHCHUS], TMPONCXONVBIINE HAa MPOTKCHUN
ropasfgo Oosblero BpemeHH. Tak, aHaIM3Upys W30TOMHBIN
COCTaB METEOPUTOB M JIPEBHUX IEOJOTMYECKHX nopoxn 3e-
MJIY, yaeTcsl OLEHUTh XapaKTepHoe BpeMs aibda- u Oeta-
pacrajia HaxXONsAIIMXCA B HUX JOJTOXUBYLIMX PaqlOaKTHB-
HBIX JIEMEHTOB M CPaBHUTb €r0 C IEePUOJIOM IOJIypaciaja,
U3MepeHHbIM B J1abopaTopun. [lepuonsl momypacnaga Takux
3JICMEHTOB BEChbMa UYyBCTBUTEJIbHBI K 3HAYCHHUIO ITOCTOSIH-
HOU TOHKOH CTPYKTypHl <. Ha ocHoBe Takoro anamsa
IMaiicon [7] mokasaii, 9TO OTHOCHTEJILHOE W3MEHEHHE (v HE
MoxeT TpeBocxomuth ~ 1074 B ron. Tloske Ha ocHoBe
YTOUHEHHBIX JaHHBIX 10 OeTa-pacnamy '8'Re 6bi1 momyden
npenen |a/al < 2-107Byr~! [12].

Eme Oonee xectkas orenka ObuUta mosrydeHa Hlasxre-
pom [13]. OH ucnoB30BaNI JaHHBIC 00 U30TOIHOM COCTa-
Be Sm B “0TpaboTaHHOM TOIUIMBE” MPUPOTHOTrO SIIEPHOTO
peakTopa, JeiicTBoBaBilero 1.8 Mjpa JieT Ha3ax Ha MecTe
coBpeMeHHoro ypaHoBoro pynauka OxJio B ['abone. Henasao
Gostee moapobHbIi aHanu3 nposesn Jamyp u Haiicon [14].
ABTOpBI 3aKJIOYMWIU, YTO CKOPOCTb OTHOCHUTEJIBHOTO H3Me-

HCHHsT OCTOSTHHOM TOHKOM CTPYKTYPHI (x/(x COCTaBIISIET HE
6osee 1017 B ron.

CyiabblM MECTOM PACCMOTPEHHBIX JIOKAJIbHBIX TECTOB
SIBJIICTCS VX 3aBHCUMOCTD OT MOJIEJIH U3Y4aeMOrO SIBJICHHSI.
OOBIYHO MOMEJb OCTAaTOYHO CJIOKHA M BKJIIOYAET LIEJIbIi
pan ¢usmdeckux napameTpoB. B wactHocTH, Hamyp u [ait-
COH B CBOEM aHAJIM3€ MPEJIOIArajy, 4To 3JIEKTPOCTATHYC-
ckas (KyJIOHOBCKasi) SHeprusi Bo36yxaertoro sypa >'Sm, B
KOTOpoe MpeBparaetcss saapo 4°Sm mnocre 3axsara HeiiTpo-
Ha MPEBOCXOIHT 3JIEKTPOCTATHUECKYIO IHEPTHIO Aapa >°Sm
B OTCYTCTBUE BO30YKIeHHS. OIHAKO U3 KCIIEPUMEHTOB U3~
BECTHO, YITO TaKasi THIIOTe3a CIPABENIJINBa AJIEKO He BCerya:
CpEHEKBAIPATHYHBIE PafyChl BO3OYKICHHBIX SIIEP MOTYT
OTJIMYAThCsl OT PAINYCOB SIIEP B OCHOBHOM COCTOSTHUU Kak
B GOJIBIIYIO, TAK U B MEHBINYIO cTOpoHy [15,16]. TpuseneH-
HOE OTpaHUYCHHE BHI3BIBACT €Ie OOJIbIINE COMHEHUSI, CCITHI
YYECTh, YTO PasHble PUIMIECKHUE MAPAMETPhl B3AUMHO 3aBU-
CHMBI M MOIJIM 6bl MEHSTHCS CHHXPOHHO B IIPOIECCE KOC-
MoJIorudeckoil aBommonun. Kak mokasano B [17], 310 Moriio
OBl OCTabuTh mpenen Gojiee YeM Ha TopsmoK. Kpome Toro,
6buUT0 3amedeHo [18,9], 4TO mpH HeIMHEHOH 3aBHCUMOCTH
(yHIaMEHTAIbHBIX KOHCTAHT OT BPEMEHH, KOTOpasi JOIyC-
KAaeTCsl COBPEMEHHBIMU TEOPHSIMH, OTPaHUYCHHUS, CIIPABEN-
JIABBIE JIsl OMHOTO BPEMEHHOTO MHTEpPBAIa, He TOMATCS ISl
apyroro. Kak Mbl oT™MeTHH Bbliie, OTHOBPEMEHHO MOIJIA
Obl HaOJIONATbC W MPOCTPAHCTBEHHASI 3aBUCUMOCTH. Ta-
KAM 00pa3oM, OrpaHiIeHHus1, cpaBeiBbie 11t COMHETHON
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Puc. 1. JIyGiieT TOHKOro paciiericHusi pe3oHaHcHo! ymaun SilV
B criektpe kBasapa HS 1946 + 76, cusitoM Ha 6-MeTpoBOM TeJle-
ckorie CAO PAH. Cxema 5HEpreTu4ecKHX ypOBHEH W IEPEXOMIOB,
COOTBETCTBYIOIIMX YKa3aHHBIM JIMHHSIM.

KypHan TexHuueckoli usmku, 1999, Tom 69, Bbin. 9



(DyH,qameHTaanb/e cpmsmqecme KOHCTaHThbI: O4NHaKoOBbI JIN UX 3HA4YeHUA B pa3JinyYHbIX obnacrsx... 3

L4-0
1.0
5 08
<
%06
g
£ 04
0.2
[ RO) R()  P(1) RQ) PQ2) R()
4000 4005 4010 4015

L7-0 and W00

(=]
[><]
T

(=
[=)}
1

o
'
1

Intensity, a.u.

e
[\S]
T

0 0 " ] .Iz(l) 1 .R(Z) 1 1
i 3860 3865 3870 3875
Wavelengh, A

Puc. 2. ®parments criektpa kBasapa PKS 0528 —250, comepika-
HUe JIMHUY noriomenus Hy y1aiiMaHOBCKOI U BEpHEPOBCKOI CepHii.

CHCTEMBbI, HeJIb3sl MPOMU3BOJILHO PACIPOCTPaHATh Ha Ooliee
IaJieKre 00JIaCTh MPOCTPAHCTBA M Ha 0oJiee paHHUE CTaInu
#m3HN BcenenHoit. Tonpko BHerajakTrieckasi aCTpOHOMUS
OTKpBIBAE€T BO3MOKHOCTb ISl HCCJICIOBAHMS STHX 00JIacTei
MPOCTPAHCTBA—BPEMEHH.

C 9T0i eNbIo MOJIE3HO MPOaHAIN3NPOBATD CIIEKTPHI KBa-
3apOB — CaMbIX MOIIHBIX UCTOYHHKOB M3JTyYCHUs], KOTOPbIC
BUIHBI BIUTOTh 0 pacctostHuid 10—15 Mupn cBETOBBHIX JIET.
[To mytn oT HMX CBET mepeceKkas OOJlaKa MEX3BE3THOTO
rasa B paHHHMX TaJIAKTHKaX M YaCTUYHO IIOTJIOMIAJICS WUMH.
[TosTOMy crHekTpasbHbIC JIMHHUHY, ~BIEYaTaBIINECHS B CIEK-
TPHI KBa3apoB, HECYT MH(popManuio 0 GU3MIECKUX YCIIOBH-
X W COCTOSIHMM BEUICCTBA Ha PaHHHUX 3Tarax dSBOJIOLHIHA
BcerneHHOIT B pa3iMYHBIX MPOCTPAHCTBEHHO YIAJICHHBIX €e
001acTsX.

Pacmmpenne BcesieHHO# MPUBOMUT K YBEJIMYCHHUIO JIMH
BOJIH JIMHHUY, HAaOJIIOMAEMbIX B CIEKTpax KBa3apoB (Aops),
[0 CPaBHEHHUIO C WX JIaDOPaTOpPHBIME 3Ha4eHUAMU (Ng) B
TIPOTIOPIA

>\obs - >\0(1 + Z)a

IJie Z— KOCMOJIOTHYECKOe KpacHOe CMeIeHHE.

Ilo BemmumHE Z MOXHO ompemeauT { — “Bo3pact”
Bcenennoii B 3m0xy ¢GopMHpOBaHUS CIIEKTPAIbHON JIMHUH.
Hanpumep, va puc. 1 u 2 npuBeneHsl pparMeHTH CIEKTPOB
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IBYX KBa3apoB M OTMEYEHBI JIMHUH IOTJIOMICHUs ¢ Z == 2.8.
OTH JIMHUU TIOTJIOLICHUsI 00pa3oBaJiiCh, Korna BceneHHas
Obta B 7-8pa3 Mosoxke, yeM Temnepb. [l IMOJTydeHUs
ECTKHUX OLICHOK BapHanuil (yHIaMEHTaIbHBIX IOCTOSTHHBIX
HeoOXOMMO, 4TOOBl U3yYaeMble JIMHUM ObUIM JOCTATOYHO
Y3KUMU H OBUIM CHATBHI C BBICOKUM CIICKTPAJIbHBIM pa3-
pelleHreM U C BBICOKMM OTHOLIEHMEM CHTHAaJIa K IIyMy.
Jluaun ny6nera SilV, nokasanHble Ha puc. 1, 1 MHOrue u3s
JIMHUH MOJICKYJIIPHOTO BOZOPO/A Ha PHC. 2, yIOBICTBOPSIOT
JaHHOMY YCJIOBHIO.

3. WN3meHseTcs nu NocToAHHaA TOHKOW
CTPYKTYpbI?

i Toro 4to0bl BBIACHUTD, HE U3MEHWIJIOCH JIM 3HAUCHHUC
Q¢ 32 KOCMOJIOTHYECKOE BpeMs, 11eJIeco00pa3sHo UCCIIeI0BATh
TOHKOE paciiervieHue qyoseTHex JimHui noHoB SilV, C1V,
MgIl u npyrux, KOTOpble 4acTo HaOJIIOAIOTCS B CIEKTpax
JajieKux KBa3apoB. IIpuMep TakuxX CIEKTpPaJIbHBIX JIMHUM
mokas3aH Ha puc. 1. OTHocuTeNbHas BEIMINHA PaCIIeIVICHUS
3TUX JIMHENA S\ /\ TPONOpIMOHATbHA o’ (C TOYHOCTBIO JI0
OpeHeOpeKMMO MaIbIX MONpPaBok). CIIeIoBaTeNIbHO, €CIIH
3Ha4YeHHE ¢ M3MEHSJIOCh CO BPEMEHEM, TO OTHOCUTEJIbHOE
paciueruieHre A/ A DOJDKHO 3aBHCETh OT BEJIMYMHBI Kpac-
HOTO CMEILCHUS.

Ha nepBoM stamne Hameil paboTbl ObUTH 3aHOBO IIpOaHa-
JIM3UPOBaHbl BCE OMYOJIMKOBAaHHBIC JAHHBIE O MyOJIETHBIX
JIMHUSAX TOHKOT'O PaclieIuIeH)s], HAOIONaBIIUXCS B CIIEKTpax
KBa3apoB, W COCTaBJICH CIHELHAaJIbHBIN KaTaJor IJIMH BOJIH
otux JmHEi [19]. B wurore OBUIO PAacCMOTPEHO OKOJIO
HOJIyTOpa THICSY Hap AyOJIETHBIX JIMHUM C KpacHbIMH CMe-
menuaMu oT 0.2 o 3.7. AHaim3 3TUX AaHHBIX IOKa3all
OTCYTCTBHE CTATHUCTHYECKH 3HAYMMOIO OTKJIOHEHUS! OTHO-
1meHust SA /A OT COBpEMEHHOro 3HaueHusl. borateiit MaTepu-
aJ1 HaOJmofieHuil, cCOOpaHHBI B HallleM KaTajiore, O3BOJIII
MIPOAaHAJIM3UPOBATh TAKKE BO3MOXKHOCTD Pa3jIMiMii B 3HAUE-
HUAX ¢ B IPUYMHHO HE CBSI3aHHBIX MEXIY c000i 00JacTax
Beenennoii [20].  Oxasasioch, 9TO 3aBHCHMOCTD BEJUYHHBI
TOHKOTO TyOJIETHOTO pacuielicHust (a 3HAYUT, M [apaMeTpa
@) OT HampaByieHHsi Ha HeOGecHO# cepe yKIiaibBaeTcs B
pamku norpermHocTd [Aa/a| < 3-1073.

HeobxomuMo OTMETUTb, OJHAKO, YTO B IOJABJISIOIIEM
OOJIBIIMHCTBE CJIy4aeB HaOJIomaTesld HE CTaBUIM Iepen
co00il 1IeJIM TOYHOTO W3MEPEHHs TOHKOTO pacIIenyIeHHs,
MO03TOMY OOJIbIIasi 9acTh 0OpabOTaHHBIX TAHHBIX UMeJIa HE
OYEHb BBICOKYIO TOYHOCTb. [ IpOBeICHHBIII aHAIN3 TTO3BOJIMI
HaM ONTHMM3UPOBATh CTPATETUIO UCCIIENOBAHUS 3aBUCUMO-
ctu «(z). Ha Bropom srtame paboTbl, Ha 6-METPOBOM
teneckone CrermainbHOR acTodusndeckoit obcepBaTopuu
PAH, Obuta peanm3oBaHa Hallla IIPOrpaMma CHEKTPAJIbHBIX
HaOJIONECHHUIT HECKOJIbKUX KBa3apoB, HAIlpaBJICHHAs Ha HO-
CTIDKEHUE MaKCUMaJIbHO BO3MOXHOU TOYHOCTU M3MEPEHHUI
TOHKOTO paclIeIVIeHUs] TpH OOJIBIINX KPAaCHBIX CMEIICHHU-
sx [21]. B pesysbTare OCYIIECTBJICHHSI 9TOM MPOrPamMMBblL,
a TaKXKe MCIIOJIb30BaHUsA [AHHBIX HAO/IIONCHUN Ha APYrux
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Teseckonax [22-24] Obiia oOmpereneHa CpeNHsis BEJIUYH-
Ha BO3MOXXHOI'O OTKJIOHEHUS IIOCTOSTHHOM TOHKOH CTpyK-
Typsel pu Z = 2—4 ot ero 3HaueHus npu z = 0 u

OIIMOKM ee M3MEepeHHs (CTAaTHCTHYeCKash M CHCTeMaTH4e-
ckas) [25]

Aa/a = (—4.2 + 5.4[stat] + 8.0[syst]) - 107>, (1)

CpaBHeHHe TaHHBIX, HOJMYYCHHBIX Ha TEJIECKOIaX, PacIo-
JIOKCHHBIX B CEBEPHOM U I0)KHOM IOJTYIIAPHSIX, TO3BOJIHIIO
YCWJIUTh Hpefiel Ha BO3SMOXHYIO 3aBHCHMOCTD ITOCTOSTHHOM
TOHKOIl CTPYKTYpBl OT HalpaBJieHUs Ha HeOecHoil cdepe
|Aa/a| < 2-107%,

HenaBHo Ha ocHoBe HabimomeHuit Ha 10-MeTpoBOM Tete-
crone Keck I momyden pesysbrat, umeroiuii GopmaibHo 60-
Jiee BHICOKYIO TouHOCTh: Acr/ov = (—1.88+0.53]stat])- 1073
mist Z = 0.6—1.6. Opnako aBTOpHl [26] He yYHTHIBAIIM
CHCTEMaTHYeCKYyI0 IIOIPEHIHOCTh, BO3HHUKAIOILYIO TJIABHBIM
00pa3oM u3-3a HEONPEIEJICHHOCTA B 3HAYCHHUSIX OMOPHBIX
(y1aGopaTOPHBIX ) AJIMH BOJH, @ Ta MOrPEIIHOCTh, KAK BUIHO
u3 (1), siBJIsieTCs] TOMUHHPYIOIICH.

CoorsercrByromii (1) BepxHuii mpemest (Ha YpOBHE 3Ha-
9UMOCTU 20 ) Ha CpedHio 3a ~ 10MIpH JIeT CKOpPOCTb
M3MEHEHHUS (v COCTABJISICT

la/al < 2-10"Hyr !, (2)

DTOT mpenies B ISATh pa3 JKeCTde, YeM MOy ICHHBINH HaMU
panee [19,8], u B 3.5 pasa NPEeBOCXOAUT MO TOYHOCTH
HpeLU3HOHHbIe JTabopaTopHble n3mepenus [11].

4. WN3meHsieTCA NN OTHOLLUEHME Macc
NPOTOHA N 3NIEKTpOoHa?

BespasmepHasi MOCTOSIHHASL (4 = My/Me MPUOTIDKCHHO
paBHa OTHOIICHWIO KOHCTAHT CIUIBHOTO SIICPHOTO B3aMMO-
neiicteust (g?/hC) ~ 14 U 3/1EKTPOMATHUTHOIO B3aHUMOJIEHi-
crBust @ =~ 1/137. 3pmecp g — addexTrBHAS KOHCTaHTA
CBSI3M, KOTOpasl BBIYMCIISAETCS W3 aMIUIMTYAbl pPaccesHus
T-ME30HOB Ha HYKJIOHaX.

I Toro 4to0Bl BHISACHUTD, HE M3MEHMIIOCH JIM 3HAUCHUE
{4 32 KOCMOJIOTHYECKOE BpeMs, MOXHO HCIIOJIb30BATh JIU-
HHM TIOTJIOIIEHHUs MOJIeKy/IsipHoro Bogopona Hy B crexTpax
KBa3apoB. V3McHeHMe p MOXHO OOHapyXKUTb, CpPaBHHUBAs
IUIMHBL BOJIH PasjIMYHBIX JIMHHUII B CIICKTpe KBasapa W B
sabopatopun. CyIecTBEHHO, YTO [JIMHBI BOJH Pa3JINIHBIX
JIMHAH TO-pa3HOMY 3aBHCSIT OT M3y4aeMOro IapaMerpa. 1o
M03BOJISIET OTACIUTh KOCMOJIOTHYECKOE KpacHOE CMEIeHUe
OT cMelIeHHs1, 00YCIIOBIEHHOTO U3MCHCHUEM L.

Haunbonee mnomxonsmas Ui Takoro aHajgu3a cUcCTeMa
MOJICKYJIAPHBIX JIMHUH C OOJIBIIAM KPacHBIM CMEIICHU-
€M — 9TO CUCTeMa JIMHUI TMOIIOmeHHs Mojekyiasl Hj
¢ z = 2.8108, obuapyxennas JleBmakoBeiM U Bapma-
soBudeM [27] B crmekrpe kBasapa PKS 0528-250. Mu
BBIYACIIIIIA KO((HUIMCHTH YyBCTBUTCILHOCTH IUTHH BOJIH
H, mo oTHomeHMIO K BO3MOXXHOMY M3MEHCHHIO IapameTpa
1 [28] 1 npoaHanm3npoBau HabonaTesbHbIC TaHHbIe [29],

HCHOJIBb3yd BbICOKOKadecTBeHHBbI crekTp PKS 0528-250,
cHAThI JlannerToit u ap. Ha 4-MeTpoBoM Tesieckorie CTIO.
®parMeHT 3TOrO CIEKTpa NpuBeNeH Ha puc. 2. Pesymb-
TaTbl M3MepeHuil MH BoyIH 50 JIMHUN MOJIEKYJISIPHOIO
BOJIOpPOJia IIPUBEJIU C YIE€TOM YINOMSHYTBHIX KO3((pUIUEHTOB
qyBCTBUTEJIBHOCTH K CJICAYIONICH OLICHKe OTKJIOHeHUs (A L)
mapaMmeTrpa (4 B 3MOXY, COOTBeTCTBylomyo z = 2.8108, ot
€ro COBPEMEHHOI'O 3HAYCHUSL:

Ap/p = (—11.5+7.6)-107°. (3)

Kpome TOro, ObUT IpoOBEeNEH MYJIbTHBAPUAHTHBIA CTATH-
CTUYECKUI aHaIM3 U3MEPEHHOI0 CIEKTPA, BKIIIOYAIOIIUI CO-
BMECTHYIO ITIOATOHKY OoJtbIero 4nciia simHuil Hy mo mupune
Y MHTEHCUBHOCTH. JTOT aHAJIN3 MIPHUBEN K PE3yJIbTaTy

Ap/p = (8.3555) - 107°. 4)

OGe OICHKM COBMECTHMBI B Ipefieiiax 20 C HYJIEBOH
TUIIOTE30i 00 OTCYTCTBHM M3MeHeHus p. Kakmas u3 HUX
COOTBETCTBYET OrpaHMYeHHio cpenHeidl (3a 10wmupn Jier)
CKOPOCTH OTHOCHTEJIbHOTO M3MCHEHHSI OTHOIICHHSI MacChl
IIPOTOHA K Macce JIEKTPOHA Ha ypOBHE

i/pl < 2-107 4yl (5)

5. BbiBOAbl

AHasnu3 KBa3apHbIX CIIEKTPOB IO3BOJIMII YCTAaHOBUTD KECT-
KUe BEepXHUE Ipefiesibl Ha BO3MOXKHOE U3MEHEHUEe o —
KOHCTAHTHI 2JICKTPOMArHATHOTO B3aWMOJICHCTBUS, a TaKKe
OTHOMLICHHS] Macc IPOTOHA U 3JICKTPOHA ft = My/Me. DTH
BEJIMYMHBI MOTJIM OBl MEHATBHCH, ec/I OBl mpeTepreBasy
W3MEHEHUs] KOHCTAHTBl CHJIBHOTO M 3JIEKTPOCTIadoro B3a-
umoneiicTeuit. OnHako okasajioch, uto 3a 100 jer, mpo-
HIEIMX CO BpPEeMEHH (OPMHPOBAHMS CIIEKTPOB JATIEKUX
KBa3apoB, 3TH KOHCTAHTHl B Mpefesiax CTaTUCTUYECKOU I10-
I'PEIHOCTH He M3MeHsMCch. HalineHHble BepXHUE Mpeestsl
OI'PaHNYMBAIOT CPEIHIOI CKOPOCTh BO3MOKHOTO M3MEHEHHUS
paccMoTpeHHbIX mapamerpoB Ha yposHe 0.02% 3a mepw-
on mopsinka 10mupn Jsret, oxsareBaronmii 80-90% Bpe-
MeHu cymecTBoBaHusi Bceesennoi. Kpome Toro, 3HadeHus
(yHIaMEHTaJIbHON TOCTOSIHHOM (v OKAa3aJIuCh OTUHAKOBBI-
mu (B mpemesiax craructudeckoii norpemnocta 0.02%) B
obsactsix BcesieHHOI, kKoTopble He ObUIM IPUYMHHO CBSI3a-
HBl B TIepHo (OPMUPOBAHUS CIEKTPOB. DTOT (DaKT MOXK-
HO paccMaTpuBaTh KaK apryMEHT, CBHACTEIbCTBYIOUNINN B
M0JIb3y TaK Ha3blBaeMON MH(IIALMOHHON KOCMOJIOTHYECKOMH
MoJleJd, Tpeqroarammneil odmee cBepXOBICTpoe pa3myBa-
Hue BcesieHHOI MO KCIIOHEHIMAIPHOMY 3aKOHY Ha camoi
paHHeil CTaji KOCMOJIOTHYECKON 3BOJIOLMU (CM., HAIPHU-
mep, [30]).

B saxmouenne eme pa3 MOAYEpKHEM TOT (akT, dUTO
MOJTyYeHHblE HAMU OTPaHUYCHHS, OCHOBAHHBIC Ha aHaJIM3e
CIIEKTPOB KBa3apoB, OXBAaThIBAIOT HAMHOI'O OoJiee HMIMPOKHE
00J1aCTH MPOCTPAHCTBA M HMHTEPBAIBl BPEeMEHH (COOTBET-
CTBYIOIIVIE KOCMOJIOTHYECKIM KPACHBIM CMEIICHUSIM BILIOTh
1o z = 3.7), 4eM JIOKaJbHble TecThl (Hanpumep, peHOMeH
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OkJ10, oTHOCsmMiics Jumb K 3noxe Z = 0.09 u kK omHOI
TOYKE MIPOCTPAHCTBA); K TOMY JKE OHH XapaKTepPH3yIOTCs IO-
pasno OoJbIIelt He3aBUCUMOCTBIO OT MOZIEITBHBIX ITPEATIONO-
skeHnit. [ToaToMy MX MOXHO PEeKOMEHIOBaTh Kak Hambosiee
HaJC)KHbIC Ha CeromHAMHNI neHb. OHM ciyxat 3(¢QeKTHs-
HBIMU KPUTEPUSAMH 0TOOPa JOIMYCTUMBIX TEOPETHYECKUX MO-
ZeJiefl 3JIEMEHTAPHBIX B3aWMMOACHCTBUM, MPENICKa3bIBAIOIIUX
MU3MEHEHNs (PU3NIECKNX ITOCTOSTHHBIX Ha KOCMOJIOTHYECKON
IIKajie BpeMEeHH.

PaboTa BbINOJIHEHAa B paMmkax locymapcTBeHHOH HaydHO-
TEXHUIECKOi mporpamMmel “dyHaaMeHTaIbHas METPOJIOTUA”
u ”Acrponomus” u noguepxkana POOU (rpant Ne 96-02-
168492a) u Hay4yHO-y4eOHBIM LIeHTpoM “KocMuoH”.
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