12. HEKOTOPBIE BOITPOCBHI 3KCIIEPHMEHTAJIBHBIX OCHOB
TEOPHH OTHOCHTEJBHOCTH (1960—1965 rr.)!

13 dopmyansi

cjaenyer, YTo €CJAM H3JlydaTtesb W MOTJOTHUTENb HAaXOAATCS Ha NPOTH-
BOMOJIOXHBIX KOHLIAX OJIHOTO H TOTO XKe nuamerpa u R;=R,, To, He-
CMOTPSI Ha OTHOCHTEJIBHYIO CKOPOCTb MEXKIy HUMHM, PaBHYIO 20, cMe-
IIleHHe 4acTOThl He NOJ/IKHO Habuonatbcsi. COOTBETCTBYIOIUUHA OMbIT
obl1 moctaBaeH YemnHu u Mynom [116]. Cucrema coctosina u3
CTaJbHOTO UMJMHApPA NJIUHOH 8 cm, yKpemJeHHOro BHYTpPH TpyOua-
TOro cTajbHOro poropa. Ha KoHLlax LMJIMHApPA YKPeJIsIHCh HCTOY-
HUK ¥ norjotutenb. CKopocTb BpallleHusi paBHsiiack 100 wu
600 o6/cex. B npenenax ouMG0K M3MepPEHHH aBTOPHI MPHULIIU K BHI-
Boay 00 orcyrcTBUH 3ddekra,

OnblT Mo NpoBepKe CABUra 4acTOTHl B JIHHEHHO YCKOPEHHOH CH-
creme nposen Bémmenb [117]. VICTOUHMK M MOTJIOTHTENb, PacCroyio-
>KEHHble Ha PacCTOSHMM d JPYr OT APYra, OMHOBPEMEHHO JBMIKYTCS
C yCKopeHHeM b BnoJib OCH, Npoxoaslleli uepes ux ueHTp. Poib
pPa3HOCTH NOTEHUHAJOB Urpaer BeJuuuHa bd, MO3TOMY OTHOCHTE/b-
HBIfl CABUT 4acCTOT JOJKeH OBITb ATV = ‘%d.

Jnsi nonyuenus Habaonaemoro 3ddexra yckopeHne b IOJNKHO
6birb mopsinka 108 cm/cex?, uto npu NpPSMOJUHEHHOM [BUKEHUH
HeocyulecTBUMO. [lo3TOMy HMCTOUHMK M INOIVIOTHTENb 3aKPEIVISIMCh
Ha CHMHXPOHHO KOJIeGJIOLIMXCS Mbe303JeKTPHUUeCKuX BuOpaTopax C
yactotoii 10 Mey. OOGHapy»KEeHHBI!I CABUT UYacCTOT COOTBETCTBOBAJ
3HAUEHUIO, NPENCKA3aHHOMY TeopHel.

HauboJsiee TouHble ONBITHI 3TOTO THIA, OUEBHAHO, NMPUHAJIEKAT
Kionnury [118]. Ucrounnk Co°7, BHeIpeHHBIH B Xeje30, pacrnoJsa-
rajcsi B IEHTPe pOTOpa, MOIJIOTUTENb — XKee30, oOoralleHHOe
Fe%’,—na pacctosiuuu 9,3 cm Ot Hero, CueTUHKU ObIIM HENOABHXK-
ubl. CKkopocTh Bpalienus noxonuna no 35 000 o6/cex, uto no3BoJs-
JIO MOJIYYUTh 1OCTATOYHO GoJiblloe cmelleHue. Jlas Kaxkaoro 3Hauye-
HMsI CKOPOCTH CHMMAJIach MOJHAS JUHUS PE30HAHCHOTO MOTJIOLIEHHUS,
YTO I103BOJIMJIO MOBBICHTb TOYHOCTb U3MepeHuit. PesyabraThl noj-
TBEPKAAIOT HaJMUHE PEeJSITHBUCTCKOTO IMONEPeyHoro ormmiep-3d-
¢dekra ¢ tounoctbio 1,1%.

OnwiThl ¢ Hcnosb3oBaHueM 3ddexkra Meccbayepa M03BOJIMIH
1aTb elle OJHO MHTEPECHOe MOATBEPXKIEHHE CYLIECTBOBAHUsT pelis-
TUBUCTCKOTO KBajapaTHUHOro pnomnmiep-addexra. Bnepsbie Ha 3TO
o6crositesibecTBo 06paTuau BHuMaHue [laynn u Pebka [119] u Ixo-
secon [120]. [Ipu mcnycKaHMM y-KBaHTa SIpPO MeHseT Maccy Ha

! Tnapa nankcana A, M ®peHKoM.
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dm;=E/c?, rne E— sHeprus KBaHTa. B pesysbrate sHeprusi TBep-
noro Tena MeHsercs Ha AH =98 (P2[2m;).

[Tockosnbky &m; Bcerpa OTpULATENbHO, SHEPTHs PELIETKH BO3pa-
CTaer, a CJef0BaTeJbHO, SHEPTUss KBAHTA JO/MKHA YMEHbIUHTHLCS Ha

OE = — AH.
P?
3maunr 9E _ 1 (i , @ NMOCKOJIbKY IOJIHAsi HeprHsi rap-
E mc® \2m;

MOHHYECKOTO OCUHUANAATOPA

2
U,~=2;—”'l, TO 6—E=—__L£.2__—____U_,

i E 2m,c 2c?
rae U — sHeprus pellleTKM Ha eJHHMLY Macchl. Ecau MCTOYHMK H
NOrJIOTHTENb OYAYT HAXOAUTHCA NMPU OAMHAKOBHIX TeMIepaTypax, TO
CABUT OyneT KOMIIEHCHPOBAH; HO HaJaWuWe Jaxe HeOOo/bIUOH pas-
HOCTH TeMnepaTyp NPHMBENET K OTHOCHTENbHOMY CJABUTY, KOTODHIH B
pacuete Ha 1° OyneT paBHATbCA

a(g)_ U S

oT\E) 20T 22

Hns xeneza npu 300°K 3to orHomenue GyneT paBHATbCA
2,2-10715 2pad—!. Takoro mopsiaka BeJHUMHA NOJIXKHA YUYUTHIBATHCS
B NPELU3MOHHBIX ONBITAX MO HM3MEPEHHUIO T'PAaBUTALHOHHOTO CMellle-
HUA. IMeHHO 3TO, He yuTeHHOe BHauaJe BJIHSHHE TeMIepaTtyp, NmpH-
BOJAMJIO K CHJbHOH (JyKTyaluu pe3yJbTaToB B omnbitax [layHma u
Pebxu.

Aty xe GopMyay MOKHO MOTYUYHTb HENOCPENCTBEHHO, paccMar-
puBas sBJeHHE KaK peasiTUBMCTCKMH ponmiep-adpdexrt. [leficTBu-
TeJIBHO,

v’ =v<1—1— Zcosq+ iva/ca).
c 2

[TockosbKy npu XaOTHYECKOM JBHJKEHHH aTOMOB B TBEPJAOM TeJje
YacToTa M3MEHEHMs HampaBJieHHs CKOpocTH Gyaer nopsiaka 1017—
—10'8 cex—!, To 3a Bpems XKHU3HU SIJAEPHOTO YPOBHS B H30TONax, HC-
No/Ib3yeMHX NpH onbitax ¢ bdekrom Meccbayepa, 3T0 u3MeHeHHe
Oy/leT MPOUCXOAUTh TaK MHOTO Pas3, YTO CpelHee 3HAYEHHE U COS @
Gyaer paBHO HYJIO, U JHHEHHBIH 4ieH M3 3TOH (opMyJsl BbINANeT.
Torna

Av  0?
v 2c2’

roe _02—cpe1umﬂ KBaJlpaTHYHasi CKOPOCTb aTOMOB. YUMThIBas, 4TO
mv? 1 Av U d [Av “p

— ==-mU, nonyunM — = — U — | —| =", T. e. TY ke (0| .
2 2 ’ y v 2 0T( v ) 2¢? y e Gopuyay
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I1poBepka sto#t dopmynsi nposomunace Ilaynmom u Pebka (87,
crp, 305—309] ¢ usoromom Fe’” u DBoitnem, Bau6spu, daapcom
u Xonnom [121] ¢ usoronom Sn!!9”. B 060X OmbITax 3KCIEpHMEH-
TaJIbHbI€ M TEOPETHYECKHE Pe3yJbTaThl KOJHYECTBEHHO COIJIACyIOTCSI.
Karan [121] ykasan, uto BblilenpuBe/JeHHble PACYETH CIPaBeAJHBbI
TOJIBKO [I/Is1 M €aJbHOr0 OJHOATOMHOrO KpHcTana. lisi MHOroaToM-
HbIX peIleTOK M MPHMECHbIX sIep TeMIepaTypHas 3aBHCHMOCTb
KpacHoro cmelleHHs1 JuHUH MeccbGayepa or mapaMmeTpoB KpHCTaJ-
Ja Gosee cnoxHasd. MM GblI0 MOKa3aHO, UTO TEMIIEPATYPHBIA CHBHT
JIHHHHU compoBoxkpaercs u ee ymupenueMm. llepsun [123] unrepnpe-
THPOBaJ/Jl pe3yJbTaThl ONBITOB C HCNOJb30BaHHeM 3(dekra Mecc-
fayepa Kak SKCHepHMEHTa/JbHOE HOKa3aTe/JbCTBO I1PaBHJbHOM
TPAKTOBKH B TEODHH OTHOCHTEJbHOCTH MapamoKca 4acos.

OTH ONBITH [0Ka3bIBAIOT, YTO 4eM GOJblUe CpeIHeKBajpaTHUHas
CKOPOCTb YacOB, TeM MeJJIeHHee OHH HUAYT, H UTO 3aMellJIeHHe BpeMe-
HH B IpeJiefiax 3KCIepHMeHTa/lbHOH owmubku nopsinka 10% ompe-
JenseTcss TONbKO CKOPOCTbIO M He 3aBHCHT OT YCKODEHHS.

Kak nokasan Mennep [124], onblTbl, mog0OHBIE NMPOU3BENEHHBIM
Uemnuu U MyHOM, MOXHO HHTEPHPETHPOBATh TaK Xe, KaK aHaJior
oneiToB THna Maifikenbcona — Mopiin 1mo OGHapYkeHHI0 «3(hHPHO-
ro BeTpa». TeopHst OTHOCHTENBHOCTH AAET JJIs1 3TOTO CIydast v=vy, a

uv
KaccHuyeCckass — vV =19, ( 1+ —2-)’ rpe ud — OTHOCHTEJbHasA CKO-
[4

pOCTb MCTOYHHKA M INOIVIOTHTENs, a v — abCoJIOTHAsT CKOPOCTh Ja-
6opartopuH B a¢upe. [TpoBeseHHbIN celMaNbHO C 3TOMH LeIbIO KCIe-
pPHMEHT Haj [Ja BepxHed rpaHHUBl «3QHPHOrOo BeTpa» BeJHUYHHY
(1,6+2,8) m/cex, uto moutu B 300 pas MeHblle, YeM B CaMbiX TOY-
HBIX NIOBTOPEHHAX KJaCCHYECKOro BapHaHTa onbiToB MafikesbcoHa —
Mopau. Kak ormeuyaer Mennep, 3nechb CyLIeCTBEHHO elile TO 06CTOS-
TeJIbCTBO, YTO OTPHIATENbHBIH pe3yJbTaT OnbiTa UeMIHH, BIOJHE
COOTBETCTBYIOILHHA TEODHH OTHOCHTENbHOCTH, HeNb3sl OOBICHUTb
KOHTPaKIMOHHOH THIOTE30H, a c/leJ0BaTeNbHO, OH INPOTHBOPEUHT
Teopun JlopeHna. DTo Ke OTHOCHTCA M K mpensoxennomy Pynep-
(depoM ombiTy mepBOro NMOpsAAKAa, MO TEXHHYECKOMY HCIIOJHEHHIO
HanoMHHawoueMy onelitel Kpsnmoy n Uemnuu. JanbHeiimee ycoBep-
IIEHCTBOBAHHE TEXHHKH H3MEPeHHH MO3BOJsSeT HalesTbCs, 4ro ¢ Io-
moibio addekra Meccbayepa yracrcs LoKasaTb OTCYTCTBHE «3(HP-
HOro BeTpa» ¢ TOYHOCTbIO MO 15 cm/cex, uTO CcocTaBisieT BCero
5-10-6 op6uTaNbHOH CKOPOCTH 3eMJIH.

BbisicHeHHI0O BO3MOXHOCTeH IPOBEPKH CIEeNHaJbHOH TEOpHH
OTHOCHTEJIbHOCTH IOCBsilleHa pa6oTa benHeBuna, orpuuamoLiero
MpaBOMEPHOCTb TPAKTOBKH pe3yJbTaTOB Kp3HIIOy KakK HOATBEpXK-
JleHHe MPHUHLUNA 5KBHBAJIEHTHOCTH.

Jpyrue HOBble TEXHHYECKHE BO3MOXKHOCTH NOBBIIIEHHS TOYHOCTH
onbiToB THna MafikenbcoHa — Mopau nosiBUNHCh GJarogapsi BbICO-
KOM CTaGHJIbHOCTH 4acTOThl KBAaHTOBBIX reHepaTopoB. Mesep Brep-
Bble 06paTH/l BHHMaHHEe Ha BO3MOXKHOCTb HCNOJIb30BAHHS Ma3epoB,
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paboTalmuX Ha NMyykKe MOJIEKYyJ amMMHaxka. I1ycTh ABa TaKux reneé-
patopa pacnosioXeHbl Ha Bpaulawoulefics pefike Takum 00pasom,
4TOOBI HX PE30HATOPbI ObIJIM TOPHU3OHTAJbHBI, a BO3GYKISHHBIE MO-
JIeKyJibl aMMMaKa JBHTaJiiCb HaBCTpedy APYT APYTy C TEMJIOBBIMU
CKOPOCTSIMH.

YacToThl H3JyYeHHs] ¢ YYETOM HOMIIEPOBCKOTO CMEIIEHHss MOTYT
ObITb BHIPAXKEKbI 110 TEOPHH HENOJBHIKHOrO adupa dopmyJoi

vy, 14 % OR

c2

rlie e — eIHHHUYHLIH BEKTOpP B HaNpaBJeHUH W3JNyueHHs; # — CKO-
pOCTb MOJIEKYJ; U-— CKOPOCTb YCTAaHOBKH B 3(Hpe; v, — uacToTa
npu v=0. OMHOoCUTeNbIIOE CMelIeHHe YacTOThl OBGOHX reHepaTopOB
Oyner

Av  2ovu

v c?

ITpu nioBopore Bceit ycraHoBku Ha 180° addext yaBauBaeTcs.
Haa u=0,6 km/cek v=2,4-10"° u v=30 xm/cex, Av/v=8-10-1°, a
cMmellenre yactotel Av=20 ey.

B onbitax TayHca u ero cOTpyZHHKOB NepBOHAYasbHAsi pa3HU-
I1a B 4acTOTax reHepaTtopoB (uactota OueHHil) Oblia ycTaHOBJIEHA
B HECKOJIbKO [NeCSTKOB repll, MPHYEM OCH Ma3epoB OblIH OPKEHTH-
poBaHbl B HampaBleHUH 3amaj— BOCTOK. Ilocie OXHOH MHHYTHI
HEenpepbiBHBIX M3MEPEeHHH YCTaHOBKa NoBopauuBajach Ha 180° u B
HOBOM TMOJIOXKEHMHM YacTtoTa OHEHUH BHOBb pPerucTpUpOBAIaCh.
B teuenne 20 mun npoBopusioch 16 nMomoOGHBIX H3MEpeHHH; Takas
npolefypa NOBTOPsJ/ach eXedacHO Ha mpoTsaXeHHH 12 4ac, 3a Ko-
Tophle cama 3emJis noBopauyuBasnach Ha 180°. [lepBas cepust onbIToB,
BHINIOJIHEHHBIX B OyIHHMH HeHb, fajJa H3MeHEHHe H3MepsieMoro 3¢-
dekra 0KOMO /9 2y 3a cyTku. Bropas, BbimosHeHHast B cy66ory,
IPH HE3HAUHTEJNbHBIX MECTHBIX moMexax — !/so 2y, TpuueM OHH
HHKaK He OblLJIH CBSI3aHbl C OpPHEHTAILMed YCTaHOBKH. TOYHOCTb H3-
MepeHHHl COOTBETCTBOBA/Ja OTHOCHUTENbHOH CTAaOH/IBbHOCTH TeHeparo-
poB 102 3a MuHyTYy.

Takum ob6pasom, apdekr okasancs B 1000 pa3 MeHbllle HCKOMO-
ro, T. €. CKOPCCTb «3(HUPHOrO BeTpa» He NpeBHIUaeT /3y Km/cex.
BaxXHO OTMeTUTb, YTO IKCIIEepUMEHTBl YKa3aHHOrO THIA C MOJEKY-
JIIDHBIMH TreHepaTOpaMH — IEePBOr0 INOPsIAKAa OTHOCHTENbHO U/cC,
xotsi B (opMysy Bxomut 1/c?, a u3nyyaemass yactoTa He3aBHCHMaA
OT JIJIMHBI pe3oHaropa.

[IpaBoMepHOCTh TAaKOH HHTEpPNpPETALHH pe3yJbTAaTOB ONLITOB
OTBeprasach Ha TOM OCHOBAaHMH, YTO HcKOMBIE 3¢ddekT Bcerna 6y-
JIeT CKOMIEHCHPOBAH, a MO3TOMY OTPHLIATENbHBLIH Pe3y/abTaTr TpPH-
BuaJeH. DTO BO3pa)KeHHe BBI3BAJO HEOOXOZMMOCTb OoJiee TLIATENb-
Horo o6ocHoBauuss Teopud. IIpu 3TOM BBIABHJIAch NPaBHJIbHOCTb
HCNOJb30BaHHBIX TayHcoM pacyeTos.
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Tayncom 6wl Tpeasoxen eme oguH aHajtor omsita Maiikesb-
coHa — Mopau ¢ ucrnoab3oBaHHeM Ja3epoB. OmbiT GblI OCYLIECTB-
JIeH TIOJ ero PyKOBOACTBOM rpymmoii ¢usukoB Maccauy3eTCKoro
TEXHOJOIHYeCKOr0 MHCTUTYTA.

Yacrora H3/1yueHHs Jasepa onpepenasercd (HopMyJoH

vam + VL‘QL‘
V=T e
rfie v, — 4acTora Mepexojia; v.— Pe30HaHCHAs 4YacTOTa PEe30HAaTo-
pa; Qum=vn/2Avi; Q.=v./2Av.; Av,, — nONylWHpUHA JIMHHM H3JY-
Y4I0ILlero BellecTBa MPH MOJOBHHHOH MOIIHOCTH; Av.— MOJYLIHpHHA
JIVMHHH pe30oHaTopa NpH Tex xe ycaoBusx. Ecan Qm > Q. 10 uyacro-
Ta v Oymer OmpemesisiTbCsi B OCHOBHOM YacCTOTOH mMepexofa Vm,
ecid Qn>Q.,— vacTotoil pesoHaTopa v.. B mnocienHeM ciayuae
va v 2L; 3nech n— uenoe 4HCA0; L — paccrosiHHe MexXAy MJa-
cTHHKaMu pe3oHartopa. I[Ipu ocu pe3oHaTopa Jasepa, napaJJebHOM

r__ne 2).
cxopocTH 3dupa, yacrora Jasepa Ve = QL—(I — B%); npu mepHeHIHUKY-

” 1
nspHON — vy, — 26 (1 —B%) /. oTHOCHTe/NIbHAsT PA3HOCTH YACTOT GyHeT
2L

” ’

Ve—V: 49
_ZB,

Ve

[Tpu moBopoTe Bceit ycraHoBKH Ha 90° pasHocTb yABauBaercs
u 6yner cocraBasathb B2 Ilpu v=30 xm/cex u v.=3-10'* 2y Av Gyner
nopsinka 3-108 2y, uro serko HaGmogaTh. Ila TOuHOCTH 3KcrepH-
MeHTa 6yJeT BJIMUATH CHBHUI YacTOT H3-3a CIIOHTAHHOTO HU3JYUYEHHS H
u3MeHenne L wu3-3a rtemsnoBrix GJykryauud. BaxHo wusonupoBaThb
YCTAHOBKY OT BCEX BO3MOXKHBIX MeXaHHYeCKHX BHODPauUMH.

DKcrnepuMeHTaNbHAS YCTAHOBKA COCTOs/Ia U3 JBYX ra3oBbIX Jiase-
poB (He — Ne), ycraHoB/ieHHBIX nmeprneHauKyaspHo. [lomynocepe6-
peHHas pasenuTesbHas MJIACTHHKA HampasJsila oba jayuya Ha (HoTO-
YMHOXHUTENb, MOCJTe Yero GHeHUsT pPeruCTPUPOBAJIUCh HENpPephIBHO.
Bausinne mexaHWuyecKMx BHOpAaUMH yCTPaHSJIOCH CJI0KHOH CHCTeMOH
noxBecku obopynoBanus. Best niatdopma ¢ o60opynoBaHreM NOABe-
LIMBaNach YeTHIpbMsI DPE3HHOBBIMH KaHAaTaMH K MeTaJlJINYecKoH
MJacTHHKE, KOTOpasi B CBOIO OYepefb BHCesNa Ha OepUJIIHEBO-MeITHOM
MPOBOJIOKE, MPHKPENJIEHHO! K 6aNKe. DTUM JOCTHraszacb MOYTH MOJ-
Has M30JISIIUS YCTAHOBKU OT 3[@HHS, M BO3LYIUHble aKycTHYecKHe
BOJIHBI YK€ CKasblBaJHChb CHJIbHEe,

Bcesi ycraHOBKA Bpalajach MATKHM Pe3HHOBBIM MpHBOAOM Ha 90°
npuMepHO 3a 20 cex. BiusHHe MeCTHbIX MoMex (HanmphMep, MarHuTo-
CTPHKIMH) HCKII0YaJ0Ch MPOBEJlCHHEeM ONBLITOB B Pa3HOe BpeMs CY-
TOK. 3amyuCH MPOBOLUJINCH HECKOJIbKO MHHYT Uepe3 KarKIple rosyaca
B MponoJKeHHH oKosio 6 uac. Tlocie TuiatenbHOH 06paboOTKH BCeX
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flaHHbIX OKasaJjoch, UTO NOJyHdeHHOe CMellleHHE YacTOT COCTaBJsierT
3-10% ey, T. e. TONBKO /1000 CMEILEHHUSI, COOTBETCTBYIOLIETO CKOPOCTH
«3(pHupHOro BeTpa» NpHU OpOUTANIBHOM [[BHKEHHH 3eMJIH.

B 3akJ/ioueHye aBTOpPBH OTMEYAIOT, YTO MOCKOJBKY B JAaHHOM OIbI-
Te YaCTOTa B OCHOBHOM ONpejeJ/isieTcs NJIUHOH pe3oHaTopa, 3TO aHa-
Jor onbiTa Maiikenbcona — Mopan, torna kak onbiT Tayuca u Cu-
lepxo/ama, Tle 4acTora onpelelisiercd 4acTOTOH Mepexona, siBJseTCs
anHajoroM ckopee onbitoB AiiBca — Crunysnna. KomGuHauuu nByx
nap KBaHTOBBIX I'eHEPATOPOB, AJS OXHOM M3 KOTOPHIX Qc<Qm, a
A5t BTOpo#l Q.>Qm, MOXKeT cTaTb OCHOBOH /sl ombita THma Ken-
Hefn — TopHaafika, a cjlefOBaTeNbHO, [/ MOJYYEHHS MOJHON CH-
CTEMbl 3KCNEPHMEHTAJbHOTO MOATBEPIKIEHHS CIENHaNbHON TEOpPHH
OTHOCHTEJbHOCTH.

Hcrnonb3oBaHue J1a3epoB MO3BOJIHJIO NPOBECTH CO 3HAYUTENBHO
6oJsibIliel TOYHOCTbIO W BpallaTtenabHble onblThl THNa CaHbska, Xap-
pecca u Maiikeabcona — efisil. YcTaHOBKA COCTOsiIa M3 TeJHEBO-
HEOHOBOT'O Ja3epa C YeThIPbMS Pe30HATOpaMH, 0OpPAa3YIOIIUMHU CTO-
POHBI KBajJpaTa, B yIJax KOTOPOro pacroJarajich MJ0OCKHe 3epKaJa.
Uepes 0HO U3 3epKaJ H3/JyuyeHHe HAMpaBJ/sjoch B Pe30HATODHI IO
4acoBOH CTpeJKe M MPOTHB yYacoBoi cTpesaku. O6a H3JgyyeHUs noc-
Jile TIPOXOXJEHHS yepe3 TPYOKH momajzaiu Ha Kartol (hOTOYMHOXKH-
tess. [lpu BpalleHHH Bcell yCTaHOBKH HabJmoganuch OHeHUs: oT |
no 40 xey, B 3aBUCHUMOCTH OT YIVIOBOH CKOpPOCTH.

Tax Kak pasHHIA ONTHYECKUX NyTed B OMBITAX OIHCHIBAEMOTO
THNA

AP — %8

c

rue S—H.HOI.L[a,I[b KBajJapaTta, TO OTHOCHTEJbHOE CMEUIEHHE 4HaCTOT

OTKyZa

OnbiTHl MOKAa3asu, YTo Yacrora GHeHHE NEHCTBUTENBHO MPONOp-
IHOHAJbHA YIJIOBOH CKOPOCTH, MpUYeM B Mpelenax OHUIM60K H3Me-
peHH#l 3KCIepHMeHTaJ/bHble [aHHble XOpPOLIO COrJacyloTcs C Teope-
THuecKUMHU. [IOCKOJNBbKY Ja3epbl MO3BOJSIOT H3MEPATb OTHOCHTEINb-
Hyl0 pa3HocTb uactoT mopsinka 107!%2, TOyHOCTb H3MepeHHi Ha
HECKOJIbKO MOpsiKop Bhiuie, uem B onbitax Canbaka u Maiikesbco-
Ha — [efing.

CoxpaHsisi Tpu TPYOGKM 3aMOJHEHHBIMH AKTHBHOH CpeloH H 3a-
NoJIHA yeTBepTylo ABUkylleiics cpenoit (ksapu, CCly, Bo3ayx), as-
TOpBI HCIOJB30BAJNH 3Ty K€ YCTAHOBKY /IS M3MepeHHs: (peHeseB-
ckoro KoadduunueHra yBiedeHus. PesyabraThl TaKXKe XOPOILO CO-
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rnacyloTcsl ¢ teopuedl. BesycnoBHO, KaK u B KJacCHYecKOM Clyuae,
3TH ONBITBHl HE MOTYT PELIUTh BONPOCA O CHPABEIJIMBOCTH TEOPHH
OTHOCHTEJIBHOCTH, MOCKOJIBKY T€ K€ pe3yJbTaThl MpelCcKa3blBaOTCs
TeOpHell HemoABHKHOTO 3¢upa. Ho OHU CBHEETENbCTBYIOT NPOTHB
MOJIHOCTBIO yBJIeKaeMoro adHpa.

B paGote [157] nasep Obl1 MCMOAb30BaH NJS TMPOBEPKH HEOXKH-
JaHHBIX pe3y/abraroB onbita Kanropa. IlosoBuHa JazepHOro syda
MponycKasjach uepe3 IBHKYIIEECS CAIOJSHOE OKOIIEUKO, TOJOBHHA—
yepe3 HemciBHKHOe. M3MepeHuss MpOBOAMJUCH B BO3AYyXe, BaKy-
yMme. Hccienonanach BO3MOXKHOCTb BJIMSIHHSI CKOPOCTH OKOLIeuKa,
HalpaBJeHUss MABHXKEHUS OKOIIeYKa OTHOCHTEJbHO HanpaBJIeHUs
pacmpocTpaHeHUsi CBeTa, OKpy:Katoulell cpensl. l13meHeHue ckopo-
cTH Ha6awomanock ¢ nomoubio uutepdepomerpa Xamena. Ilpu cko-
pPOCTH IBHKeHHs okolleuka 62,8 m/cex, mo rumorese Kanrtopa, cme-
IeHHe JOJKHO COCTaBJsATh !/3 mosockl. OmbIT faj cMellleHHe MeHb-
we !/g0 mosmochl. IloaToMy, ecau 3amucaTh 3aBHCHMOCTb CKOPOCTH
CBeTa OT CKOPOCTH MCTOYHMKa B BHOe ¢'=c-+av, 10 a=0=%x!/7, uto
NOATBep:KJaeT OMHOOYHOCTb BHIBOAOB KaHTOpa M crnpaBelJHBOCTb
BTOPOr0o MOCTYy/1aTa DHHIUTEAHA.

' M. CrpaxoBCcKUil NMpemJIOXKUJ CXEMY YCTAaHOBKH AJsi 0OHapy-
KeHUs «3(pHPHOro BeTpa» ¢ MoMolubio ga3epoB. OcHOBHAsA Hies Co-
CTOHUT B M3MEPeHHH pa3HOCTH (a3 KojeGaHHil ABYX HECHHXDOHM3H-
POBaHHBIX MOJIEKYJNSIPDHBIX I'€HEepaTOpOB, yAaJIeHHBIX Ha PaCCTOSIHHU
L. nopsinka HeckoJbKHX MeTpoB. PasHocte a3 reHepatopos

L o o
¢ =2 0 .Ilpu mosopote Bceil ycraHoBkH Ha 180° 3tra pasHocTh

(a3, 1o Teopuy OTHOCHTEJIBHOCTH He JOJXKHA MEHSATbCsI, a MO KJaaccuye-
ckoit — Ag/e=2f. ITpu A=1,25 cm L=12,5 x, p=10"% Ap=0,4.
[Ipu crabuabHocTH wuwactothl 10-!'2 W BpeMeHH MOBOPOTa OKOJIO
10 cex apdext BrosHe Haba0naeM. DTO ONLIT NEPBOro NOpPSAKa OT-
HOCHUTEJIbHO v/c, MpUYeM B 3HaMeHaTeJe CKOPOCTb cBeTa (UTrypH-
pyer B mepBOH CTeNmeHW. AHAJOTMYHBIA ONBIT, HO C HCIOJNb30BAHHEM
ra3oBLIX J1a3epoBs, mpensioxen g 1962 r, [125].

3a mocaenHue TOABl ObLIM MpeNJOXKEeHbl HOBbHIE BapHAHTHI HC-
[I0JIb30BAHMsI JIa3€POB B OMBITAX MEPBOTO U BTOPOTo NMOpsiiKa OTHO-
catenbHo v/c [126—128], npuuem yacTp M3 HHUX BCTPETH/IH BO3pa-
x)enus [129—130].

Bo3M0XHOCTb NMpHUMEHEeHHs] KBAaHTOBBIX T€HepaTopB IJIs Hccie-
IoBaHus 3(¢deKToB 06Ilell TEOPHH OTHOCHUTEJBHOCTH MOLPO6GHO 06-
cyxpnaerca B pa6ore H. I'. Bacora u mp.

Hapsany c Temu siBJIeHHSMH, KOTOPble OBLIM BHOBb OTKPBITHI 3a
IocjeqHHe TOAbl, Gaarofapsi yCOBEPIIEHCTBOBAHHIO TEXHHKH 3KcCIie-
prMeHTa, HOBBIe [aHHbIe B MOJb3y CIELHAJbHON TEOPHH OTHOCH-
TeJIbHOCTH MPOLOJIKAET MOCTaBJAATh sifepHas ¢usuka. CoBeplIeHHO
€CTECTBEHHO, YTO MMEHHO B MHpE 3JEeMEHTapHBbIX YacTHI, Ile CKO-
pocti mpHOJIHKAIOTCA K CKODOCTH CBETa, PEeNSATHBUCTCKHe 3(PGheKThl
nopsiika v/c u v?/c? [131] 06HapyXKHBAIOTCA 3HAYUTENbHO TOUHee.
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Onbitel Kaydmana, nposeeHHbie elile 3a HECKOJbKO JeT A0 MOSiB-
JIEHHUs] TEODHH OTHOCHTEJbHOCTH, MOJIOXKHJIH HAYaJo LeJIOMy psmLy '
ONHITOB, I'ie 6GOJblIasi CKOPOCTb 3JEKTPOHOB HCIIO/Ib30Bajach MJIsi
M3yYEHHs] 3aBHCHMOCTH Macchl OT cKopoctH. llenb cocrosinia B mosy-
YEHHH 3KCMEePUMEHTAJ/IbHBIX NaHHBIX /IS BEIOOpa MeXIy Gopmysamu
AGparama u JiHwteiina — Jlopenua. Ciofa OTHOCATCA ONBITH MO
NpSIMOMY OINpefesieHHI0 3aBUCUMOCTH Macchl OT CKOPOCTH JJisi
3JIEKTPOHOB, MoJyuyaemblx NpH f-pacnane, byxepepa (1908—1909),
Hefimana (1914), Tpuxkepa (1925), BeimosHeHHbix mo Mmerony Ka-
nunbl, Crinca u Llana (1938), Pomxepcos u Peitnonbna (1940).
B onnitax Tpukkepa npu v/c, pocturatouiem eenunuunsl 0,8, oTkI0-
HEHHE OT HNAHHBIX, BBIUHCJEHHBIX MO PENSiTUBUCTCKON dopMyne, He
npesbiaior 2%, y Llana u Crnuca npu v/c=0,745—1,5%, y Poxn-
)kepcoB u Peitnonbma — 0,99%.

Bropyto rpynny cocraBasitor oneitel ['ynku (1910), T'rou, Pat-
HoBcKoro u Jlepaumu (1921), rae uccienoBaHHUIO MOJBeprauch HC-
KYCCTBEHHO YCKOpsieMble 3JIEKTPOHbl B KaTOJHBIX Jiyuax. XOTs 37€Ch
v/c pocrurano Julb BeauunHsl 0,5, mocjenHHe aBTOPHl CYUMTAJH, YTO
HX pe3yJabTaThl B 56 pa3 Giuxe K JaHHbM JlopeHna — DiHmTelHa,
uem AGparama. IlepBble ONBITHI ¢ MPOTOHAMH, YCKOPEHHBIMH Ha CHH-
XPOLHUKJIOTpOHE, Obin mnpoBeneHbl I'poyBom M Dokcom [133]. Oum
ONpeneuId pPaBHOBECHYIO OPGHUTY MpPOTOHOB ¢ 3Hepruel 385 Mas u
H3MepsiiM yactoty Ha 3to# opbute. Ilo ux HAaHHBIM, pe3y/abTaThl
COBMAfalOT C BHIYUCJAEHHBIMU M3 TEOPUH OTHOCHTEJBHOCTH ¢ TOU-
soctbio 0,1%, HO 1aTh X TOUHYIO OLEHKY TPYAHO M3-3a CJI0KHOCTH
OpOUTHl MPOTOHOB BHYTPH YCKOPUTEJS.

K Tperweli rpynne npHHaLJIe€XaT ONbITH MO H3YYEHHIO TOHKOMH
CTPYKTYpPH CITeKTPaJbHbIX JIMHHH BOLOPOJA, NedTepus u renus. M3
3TOi rpymnmbl ormerum onblThl [outimiepa (1917), a u3 Gousee coBpe-
MeHHbIX — faHHble [{iomonna u Kosna (1953) [134], y korophix pac-
x0xaeHue ¢ rteopuell He Gosee 0,24%. Haxounen, Uamnuon (1932)
MPOBEPUJ BhHITEKAIOLlee M3 PENSTHBUCTCKON (OPMYJBl IJs Macchl
CJIEICTBYE, UTO NMPH yNPYroM COyAapeHHH IBYX YACTHL OLUHAKOBOM
Macchl yroJ pasjera JoJikKeH oTandathes ot 90°, U MOMYUHI De3yiib-
1aTBhl, coryiacyioliHecst ¢ Tecpueli B npenenax 2Y%.

HHreprnperalius Bcex YNOMHHAEMBIX 371€Chb OIBITOB Oblaa Mpel-
METOM MHOTOJIETHEll TUCKYCCHH, BO3OOHOBJEHHOH CPAaBHUTENbHO He-
nasHo (1957) Sluown u Paparo. TurarenbHo paccMOTpes HCTOPHIO
BBLITOJTHEHUST BCEX OINBITOB, B KOTOPBIX H3yyajach 3aBHCHMOCTb \ac-
Cbl OT CKOPOCTH, OHU MPHUXOLAT K BHIBOAY, UTO COBOKYIHOCTb HMel)-
LIMXCst 30eCh 1aHHBIX, XOTS ¥ He IIPOTHBOPEUHT TEOPHUH OTHOTHTEb-
HOCTH, He MO03BOJISIET JeaTh HOCTAaTOYHO TOYHOro BbIGOpa MeX1y
PEeIATUBUCTCKOA U HEPeJSTHBUCTCKON (HOPMysaMHU, MOCKOJbKY OLIHG-
KM H3MepeHHui OJU3KU K pasHulle MeX/y pe3y/JbTaTaMH, BbIUHC/IEH-
HBIMH [0 3TUM (OpMyJIaM.

! bu6auorpadus npuseneHa B Rev. Mod. Phys., 1953, 25, 691.
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XoTs HeKoTOpble W3 Ha3BaHHBIX PaboOT MPSIMO MPOTHBOPEUAT Ta-
KOMY YTBEPXKIEHHIO — 00 3TOM TOBOPSIT W CaMH aBTOPbI,— ONbITHI
npofomxanuch. 3penos, Tsankud u Paparo [135] usmepsann maccy
[IPOTOHOB, YCKODEHHbIX HA CHHXPOLHKJIOTPOHE N0 JHEPTHH NOPSAKa
660 Mas. CpaBHuBasach macca mi=p/v, onpeneneHHas Mo H3MepeH-
HbIM HMITYJbCY U CKOPOCTH, C MacCOH My, BHIYUCJAEHHON 110 PeJsTH-
BHCTCKO# (opmysie. DKcnepuMenTsl manu p= (1296,5+2,33) Mas/c
npu v/c=0,8112+0,0005, orkyna m;=(1598,2+3) Mas/c2. ]Jlaa
9THX 3HaueHHH ckopoctu m;= (1604,3+1,9) Mas/c?, tak uto Am=
=6,1(1%0,6) u Am/m=0,004(1%0,6).

['pynna meefinapckux ¢usukos [136] nposepsiia pensiTUBHCTCKOE

COOTHOLIEHHE MEeXLy Maccou H UMITy/bCOM IJIsd 3JIEKTPOHOB CO CKO-
R 2

poctamu B=0,987+0,990. Tak kak m/my=\/ 1} —
m:.c

0

—, TO OTHOIIe-

m/m
*‘“e(ﬂw = 1. CpeiHee 3HaueHNEe MOJYYEHHBIX Pe3yJbTaTOB OT-
auuaetrcs ot exuuunbl Ha 0,000037 £0,000036.

®usuka fnpa U JeMeHTapHBIX YacTHIl Jajna coBepIieHHO Heobo-
3pHUMOe YHCJIO MOATBEpKAEHHH NMPaBUIbHOCTH PEJSITHBHCTCKOTO (CO-
OTHOILUIEHHS] MeXIy maccoil u sHeprueit E=mc? TlockosbKy cyue-
CTBYIOT HE3aBHCHMbIE OT 3TOI'0 COOTHOLUEHHSI CNOCcOObl oNpereeHust
Maccel (HampuMep, Macc-ClieKTporpaduyecKuil) U 3HEpPruH (HanpH-
Mep, Mo AJHHe npobera) 4acTHL, MOMKHO COCTABUTh IHEPreTHUYECKUH
6asaHc sepHBIX peakUHil U NoJyYeHHble [ aHHble CPaBHUTD ¢ BBIUUC-
JIeHHBIMHU N0 fedeKTy macchl. [TepBrie H3MepeHHs TAKOro pofa GblIH
BeimosHeHbl Kcokpodtom u YoarodHom (1931). BomGapmupys Gbl-
CTPbIMH NPOTOHAMEK H30TON JHUTHS 3Li7, OHM OCYLIECTBU/IH peaKIHiC

sLi” +1p' — ,Bef —'2,Het.

M3veHeHnue cymMmapHO#l Macchl MOKOSI IPH 3TOH peakUHH paBHO
0,01854 a. e. m., uTo cooTBeTCTBYET 3Hepruu B 17,25 Mas. M3mepen-
Has mo AJMHe npobera KWHeTHYecKas SHEPTHs q-UYacCTHIl PaBHsJach
8,6 Mas, 3naunt 175 obeux yactui —17,2 M3s, B nMoaHOM COTJIacUU
C BblUMC/IeHUSAMH, B mocsenymomiie rofbl 3THX LAHHBIX CTaHOBHJIOCH
Bce OGoablle. [IpuBemeM HekoTopwsle mpuMepb. B  peakuuu
1D?(d, p) H?® coorercrBylouie naunsie 3,98+0,02 u 3,98; B peak-
unu 3Li%(p, a)He?—3,72+0,08 u 3,76; B peakuuu ;Li¢(d, a),He* —
22,07+0,07 u 22,17. TouHOCTL 3THX MNAHHHIX OBlIA CTOJb BBICOKA,
uTo Ha HX ocHoBe DpaynGek (1937) cuen BO3MOXHLIM BHIYHCAATH
CKOpOCTh CBETA.

Xota obcyxpaemas ¢Gopmyna CJAyXKHT 1Jsi pacuera siepHO-
9HepreTUYeCcKHX YCTAHOBOK, NOC/AeAHHe He AAIOT LOCTATOYHO TOUHBIX
JAHHBIX J7151 KONHYECTBEHHBIX COMOCTABJIEHHH TEOPHH M SKCNEPHMEH-
Ta. Bonpiylo TOYHOCTH NAIOT AfepHBlE peakunu cuHTe3a (10-4).
B nocaennye rogs mo sHepreTHueckomy OajaHcy siepHBIX peaKIHi
lpH BLICOKMX 3HEPrusiX Y/1ajoChb OYeHb TOYHO U3MEPUTH IHEPTHIO

249



hokos HecTabuabHbX yactui: Ad-runepona —1115,4 Mas ¢ morpeiu-
Hocteto 0,01%, mt+-mesona —139,6 Mss ¢ norpewrsoctoio 0,04%,
K+-mesona —493,8 Mas c¢ norpewnoctsio 0,04%, o-pe3oHaHca —
782,8 Mas c norpelrsoctoio 0,06%.

Co6cTBeHHO cefiuac peyb yXKe UAET He O MPOBepKe 3aKOHOB peJisi-
THBHCTCKOH NUHAMHUKH, a MOCKOJBLKY B UX TOYHOCTH yOexXIeHH, 06
UX IUHPOKOM HCMOJIb30BAHHMHM [JiSl U3MePeHHUs] TaKHX BeJHYHH, KOTO-
pBle IDYPHMH MeTOJaMH ONpEeNeNUTh Heslb3d,

OG6rlyHO B KauecTBe OMHOrO U3 Haubojee TOYHHIX MOATBEpKJe-
HUH CMenuanbHOH TEOPHH OTHOCHTEJNBHOCTH MPUBOLATCA OMBITHL 10
H3MepeHHI0 BpeMeHH XKH3HH Me30HOB. [elicTBHTe/BbHO, peTpocmek-
THBHO ONMBITH Baskerra, Poccu ¢ compynnukamu, Paserrn u ap., no-

JIYUUBLUUX [JI BPeMeHH KHU3HU u-Me30HOB B mosiete v=30-10-6 cex
1
pH ¥ = 7——0—2 =15, a B mokoe to=(2,15+0,07) - 108 cex, xopo-
1—=
c2

ILIO COTJIACYIOTCS C PeJSITUBUCTCKOH opMynoit Ana BpeMenu. Ho past
caMmux uccaenosateneit B te rogsl (1937—1942) Bonpoc crossn HHa-
ye: XOpolllee COrJacHe 3JKCHepUMEHTAaJbHBIX JAaHHBIX ¢ YKa3aHHOH
(hOopMyJI0H CAYXKHIO ONpaBiaHHeM MPUHATOH MeTONUKHU H3MepeHHMH
1 OBUIETEJbCTBOBAJNO O MPABHJIABHOCTH OCHOBHBEIX BBIBOJOB OTHOCH-
TeJIbHO XapakTtepa pacrmaga Me3onos [137]. Tak uro yxe Torma He
sinepHas ¢u3NKa paborasa Ha TEOPHUIO OTHOCHTENBHOCTH, a TeOpHs
OTHOCHTEJNILHOCTH CJyXKHJa pblYaroM JJisi sIIePHBIX HCCjael0BaHHM.

Cuna TeopUH OTHOCHTENBHOCTH CKa3a/Jachp M B HCCIE€OBAHUH Ile-
JIOTO psifia APYTHX SIBJIeHUH MHKPOMUPA, U3 KOTOPHIX OTMETHM TOJb-
Ko Hekotopeie C TouHocThlo 10~3 Guisia ycraHOBJeHa JHHeHHasi 3a-
BHCUMOCTh MeXJy SHepruefi U UMMysabcoM KBAHTOB NMPH KOMITOHOB-
CKOM paccesilHMH M NpoBepeH H3MepeHHeM HOHHU3ALHOHHBIX MOTEPH
peasiTUBUCTCKUE 3((eKT BO3pacTaHHs HANpPSXKEHHOCTH 3JeKTpHue-
CKOTro MOJisl B HampaBJeHWH, MeprneHJUKYNIPHOM IBHXKEHHIO 3apsi-
JKeHHBIX YaCTHII MPH yBeJHYeHUH UX cKopocTH. TouHocrs 105 Gwlnia
NOCTHTHYTA AJS T01Y4aeMOro M3 PeJSTHBHCTCKOI'O BOJHOBOrO ypas-
HeHds1 Jlupaka COOTHOIUEHHsI MeXAYy CITMHOBHIM H MAarHUTHHIM MO-
meHTOoM. Ilo pesynbraTam H3MepeHHsi 15MOOBCKOTo CHBHra TOHKOM
CTPYKTYphl ypOBHeHl aTOMOB BOZOPOAA H JeATepHsi MOXKHO IpoBe-
puth KoathdHuueHT 3/s B pensATABHUCTCKON GopMyJse /s KHHeTHYe-
CKOH SHepTHH:

T=m0c2(1+12g2+-:-g4)

¢ ToyHocTthio 108,

MeToaH sitepHO# GU3HKKM MO3BOJIMN MPOBECTH PSIfI OUBITOB M MO
NpoBepKe BTOPOTO MOCTyJaTa ClelluaNbHOH TeOPHH OTHOCHTEbHO-
CTH — HE3aBHCUMOCTH CKOPOCTH CBeTa OT CKOPOCTH HCTOYHHKA.
HMMeHHO 3TOT MOCTYJaT BHI3BIBAJ HA MPOTS2KEHHH MHOTHX JIET 0Xe-
cToueHHble Hanazgkd. CoOGCTBEHHO, cpeiy aHTHPEJSTHBHCTOB o6pa-
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30BaJ/oCh JBa TedyeHHUs. CTOPOHHUKM COXPaHeHHS 3JeKTPOAMHAMUKH
JlopeHua, a oHM cocTaBasid GOJBLUIHHCTBO, He BO3paxaJju NPOTHB
3TOTO MOCTYJIAaTa, NOCKOABLKY OH BHITEKaJ H U3 THUNOTE3H HeNOlIBHXK-
HOTO 3(pupd, W He CUHUTAAH HEOOXOAHMBIM €ro NMPOBEPHTHL SKCIEPH-
MeHTa/bHO. AlenTel BTOPOro TeUeHHsi Bcaesd 3a Purtuem Tpe6GoBanu
NpUMeHeHHs K CBeTy rajiijieeBCKOr0o 3aKOHA CJOXEeHHsi CKOpocTei,
oTBeprasi Bce [OBOABI, MPHBOAMMBIE NMPOTHB Pa3JHUYHHIX BAPHAHTOB
GasIMCTHYECKOH THMOTe3H, B TOM uMcjie paccyXnenus ae Currepa
O IBOHHBIX 3Be3fax M omeiThl ToMmalleka (mMOBTOpeHHe ombiTa Maf:
KenbcoHa — Mopau ¢ BHe3eMHHIM HCTOUHMKOM). Dokc mneiTancs
060CHOBATh HeJO0Ka3aTeJbHOCTh BOEX 3THUX Pe3yJbTaTOB CCHIJIKOH Ha
BIMSIHAE HeMOILBUKHOM Cpenbl, OKpYKalolleil BCe NBHXKYIIHECS HC-
TOYHHUKH H siBJAsIIOLLeficsi 0BoeoOpasHbIM peTpaHcastopoM csera. [To-
CKOJIbKY 3Ta CpeJa HEMOJBHXKHA, CBeT K HaGJ/I0aTe/l0 Bcerja uiet
OT 'HEMOJBHKHBIX BTOPHYHBIX HCTOYHHKOB M HHUKAKHe ONBITH He MO-
T'YT CAYXHTb ONMPaBAAHUEM BTOPOro Mmocrysaara. Beixon MoXeT OBITH
HalijgeH 1ubo NpoBeJeHHEM ONMBITA B BaKyyMe, JUOO HCMOJAb30BAHNEM
1260 MmorJyiollaeMblx XKecTKuX y-ayded.

BriepBele ONBIT ¢ Y-KBAHTAMH TOPMO3HOTO H3Jy4YeHHs! Obli BHI-
nosnHeH ellle B 1952 r., HO TaM H3Mepsaace JHILbL CKOPOCTh KBAHTOB
i 'He CTaBUJach 3aJjlaua MPOBEPKHU BTOPOTO MMOCTY/aTa, MO3TOMY BO-
POC 0 CKOPOCTH HCTOYHHMKA He BBILEJSICS W MHTEpNpeTalysi OMbITa
He COBCEeM OJlHO3HayHa (MpH CKOPOCTH 3JeKTPOHA, GJH3KOH K ¢, CKO-
poCTb y-KBaHTa okasaJjach 2,97 - 1010 cujcex+1%).

B onwlTax rpynnsl LIBeACKHX (PH3UKOB M3MepslOCh pasjuude B
CKOPOCTSIX y-KBAHTOB, HCHYCKAEMBIX ABHXYIIHMHCSA U MTOKOSIIIMMHUCS
anpamMu. BoaGyxnennsie siapa Cl2, mosyuaeMble B pesyJibTaTe He-
ynpyroro paccesigusi a-yactun B peakuunn C'?(a,a’)*C!2, Ha yposHe
4,43 Mss obaanaioT BpeMeHeM Xu3HH 6,510~ cex u ycnesaior #c-
MycKaTh y-KBaHT A0 ocTaHOBKH. Slapa O!6, mosnyuaemsie B momo6HOM
peakuuun O'®(q,a’)*O'¢, Ha yposHe 6,13 Mas oGaanawoT BpeMeHeM
xkusuu 1,2-10~1! cex, a MO3TOMy OCTAaHABJMBAIOTCSI MO HCIYCKAHHS
y-KBaHTa. V3MepeHHs! JONMJIEPOBCKUX CMeIleHHil MOATBEPAHIH, UTO
cpennsst ckopocth agpa *C!2 pasna (1,8+0,2) -10-2 ¢, a*O!6 B cpen-
HeM paBHa HYJIO.

HMnynbcsl @-4acTHI M3 LHUKIOTPOHA HANpas/siiuCh Ha MHUIIEHH,
OJiHa M3 KOTophix comepxana C!2, propasg — O'6. Mumenu pacnosna-
ranuch Ha paccTosiHUd 30 ¢x W UX MOXHO OBLJIO MEHSITb MECTamy;
NPHEMHHK HaxoAu/acs B 5 m or MmumieHed. Ecam v(— npomexyTok
BpeMeHH MeXAYy MOMEHTaMH MOCTYIJIEHUSI UMIYJIbCOB OT 00euX MH-
meHel NpM OJHOM WX PacClNONOXEHHH U Te— NPU OOpaTHOM, TO
At=0, ecqu CKOPOCTb KBAHTOB He 3aBHCHUT OT CKOPOCTH HCTOUHHMKA,
u At=0,5-10—9 cex, ecau cKopocTH ckaaabBaloTcs, ONBT gan
At=(0,2%0,2) - 10-° cek, T. e. B npexenax omn60K HU3MepPEHUIH BTO-
POl mocTyJsaT NOATBEPKIAETC.

Cane no/ib30Bascs y-KBAHTAMM, MOJNyYEeHHBIMU NIPH aHHUTHISILHH
NO3HTPOHA M 3JeKTpoHA. B cHcTeMe IleHTpa Mace 0GeHX YacTHL
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IOJIyueHHble NPH aHHUTMJSALUM Ba KBaHTa pas/eTaloTcs moj yrjioM
180° co ckopocTsiMH, paBHBIMH CKOPOCTH cBeTa, B naGopatopHOH CH-
cTeMe 3TOT YnoJ MeHbllle W 3aBHCHT OT 3Hepruu nosutpora. Ilpu
KJacCHYeCKOM 3aKOHe CJIOXKEeHUs CKOpPOCTeil IJsi OJHOro KBaHTa
u>c, a aasa Broporo v<c. Mcnonb3yemasi ycTaHOBKa NO3BoJsAA C
MOMOIIBIO CHUHHTHIISIIMOHHBIX CYETYHKOB OMNPENessATh Pa3HOCTb Bpe-
menu meHblie, yem 0,25-10-9 cex. C TouHocThio *+=10% moamBepau-
Juch NpejicKa3aHus TeopuM oTHocutedbHocTH. OOpaGoTKa HaHHBIX
B 3TOM OIBITE BbI3Baja BO3paxKeHUS.

HOana nonyuenust Goabmux ckopocreil ucrounuka Poccep [138]
NpPeJI0XKHUJ BOCIOJNb30BATHCSI y-KBAHTAMU, [OJy4aeMbBIMH IpPH pac-
nage m-mesona. OnbiT 6bl1 ocyuiecTsiaer B 1964 r. Ha »KeHEBCKOM
NPOTOHHOM CHHXPOTPOHe: m’-Me30HBI ¢ 3Heprued nopsjaka 6 I'sg no-
Jdydanucp npu 6om6apAupoBKe OepHiMeBCH MHIIEHW MPOTOHAMH C
uMnyabcom okousio 19 I'sg/c. Ecnu npuHATH HEKOTOPOE BJMSIHHE CKO-
POCTH MCTOUHHKA HA CKOPOCTb Yy-KBAHTOB, TO MOXKHO HamucaTh
¢’=c+kv, rie ¢'— CKOPOCTb y-KBAHTOB; € — CKOPOCTb CBeTa OT He-
NMOABMIKHOI'O UCTOYHUKA; U — CKOPOCTh MCTOUHMKA. M3amepeHHs AanH
¢’=(2,9977+0,0004) - 10'° cm/cek, uTo orpaHHuHBaET KO3(PDHIHEHT &,
PaBHBI Hy/I0 1O BTOPOMY MOCTysaTy, BeanunHoi (—3=13)-10-5.

B onbiTe n%-Me30Hbl co ckopoctbio mopsinka 0,2 ¢ nosmyuasnuchk
TOPMOXKEHHEM INyYKa OTPULATENbHBIX JT-ME30HOB B XKUJIKOM BOJOPO-
Je npu peakuuu s+ p—n’-+n. XoTss 3TH ONBITH MeHee TOYHH, OHH
nanu jgas k npegen 0,5 ¢ tounoctoio 99,9% u 0,4 ¢ tounoctrio 90%.
B npenenax omu6G0K M3MepeHHsI 3TH ONBITH MOJHOCTbIO OTBEPraioT
K/JaCCHUECKUI 3aKOH C/OXKeHUsi ckopocTeil. B psine pa6or [139—142]
pa3paboTaHbl NPEANONXKEHUSI MO0 HCIIONb30BAHMIO pacnajga Me3OHOB
17151 IPOBEPKA 4acoB. DTH JaHHble TOBOPST O TOM, UTO B 06/1aCTH XO-
POLUO U3BeCTHBIX SIBJEHUH He MMeeT 0coO0ro CMbicsa CTaBUTb HOBLIE
OMBITHl, TOYHOCTh KOTOPBIX He npeBbluasa 6ul 1074 O1Hako noc.e
1962 r. nosiBMJIach HOBAast IMPOKAast BOJIHA OTMBITOB. DTO ObIJIO BbHI3BA-
HO CTpeMJieHHeM CTpoxe 060CHOBATh 'HEKOTOPHIE OCHOBHblE YTBEpK-
TEeHUsl CleliHanbHON TEeOPUY OTHOCUTEJBHOCTH KaK BeAYIIEero CTepk-
HSl COBPEMEHHOr0 ecTeCTBO3HaHUsI (Hampumep, HE3aBUCUMOCTL CKO-
POCTH CBeTa OT CKOPOCTH HMCTOYHHMKA) U MOSIBJEHHEM HOBBIX TEXHHU-
YeCKHX BO3MOXKHOCTEH IMOBBIIIEHUSI TOUHOCTH IKCIIEPHMEHTA

HekoTopyto posb B yBeqHYeHHHU uMcaa paGoT 3TOTO HANpPaBJaEHUs
chirpaio u onyosukoBanue Kantopom [143] pesysbTaToB OmbITOB,
K00l MpoTHBOpeualiux obmenpuusitoi Teopud. CyTh onbita Kah-
TOpa cocTosiia B ciaeAyioiiem. Ha Bpamaomemcs JUCKe, B TPOTHBN-
110JI0XKHBIX KOHIIAX 1MaMeTpa, YCTAaHOBJEHbl JBe TOHKHE MPO3payHble
NJIaCTUHKY, NepneHAUKYJIspHble NI0CKOCTH Aucka. C NOMOIIbIO Mpo-
3payHOll MJACTHHKH M 3epKas Ny4yoK O6esoro cBeTa pacllenJisieTcst
Ha JBa KOTEPEHTHbIX MYYKa, KOTOpble 3aTeM INPONYCKaJUCh depes
npo3payHble MIACTHHKH TaK, YTO OJHH IPOXOJUJ Uepe3 HUX B 'Ha-
FpaBJieHUU JBUKEHUS], a BTOPOH — B IPOTUBONOI0XKHOM, HacTh Kax-
Joro nyyka NMPOXOAMIA HAX MJIAaCTHHKaMH, NO3TOMY B HHTep(depo-
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MeTpe MOoJiyyasuch JBe MHTep(epeHIHOHHble KaPTHHBI: OJHa COOT-
BETCTBOBAJia MCXOMHOMY HENOJABHAKHOMY HCTOUHHMKY, BTOpasi — IJja-
CTUHKAM, paccMaTpPHBaeMbIM B KauecTBe ABHXKYIUMXCS MCTOUHHUKOB.
Ecau cKOpOCTb cBeTa He3aBHCHMA OT CKOPOCTH MCTOYHHKA, TO MeEx-
Ay 06eMMM KapTHHAMU HUKAKOro CMeLIeHHsl M0J0C He JOJIXKHO ObITD.
Ecnu xe ¢’=c + pv, To npu p=1 cABUr noJoc KOJKeH PaBHATHCS
0,74. Kaurop, cuuTtasi, uTo yBJeueHHEM CBeTa JJaCTHHKaMH MOXHO
npene6peub, noayuua 0,5, orkyia p=2/3. [lo Kanropy, 3ToT pesy.nb-
TaT, ‘BO BCAKOM CJyYae KaueCTBEHHO, IPOTHBOPEUUT BTOPOMY IOCTY-
J1aTy TEOPUH OTHOCUTEJIbHOCTH.

[anpHeliniasi UICTOPUSI 3THX ONBITOB BecbMa MOy4YUTeJbLHa, HOO B
OCHOBHOM TOBTOpsieT ucropuio [144] namymesmux B 20-x rogax ceH-
CaIlMOHHBIX ONbITOB Muiepa, ssKoGbl 00HAPYXKUBILETO NOJ0KHUTE/b-
HBI{l pe3yJabTaT NpH NoBTOpeHHHU onbita Malikenbcona — Mopau. ITu
ONBITHI BHI3BAJIM TOLJA OXKHUBJIEHHYIO UCKYCCHIO, IPUYEM BCe BBICKA-
3aHHBle MHEHHsI MOXHO OBblIO OTHecTH K Tpem rpynnam. OTkpoBeH-
Hble TPOTUBHUKH TEOPUM OTHOCHTEJNBHOCTM COYJIM MX pellalolium
AOBOLOM INPOTUB Teopuu JitHmTeliHa. [lpyrue, nosepuBlIiMe B KOp-
PEeKTHOCTb OonbITOB Mu/sepa, NbITANUCh COrIacoBaTh UX Pe3yabTaTbl
C TeopueH OTHOCHUTENbHOCTH.

HauGonee tpessble skcnepumentatopbl (Kennemu u TopHuaiik,
IMuxkap u Crasnb, Unaunrsopt, Hooc), BBeast pas3jiMuHBE YyCOBep-
IIeHCTBOBAHUSI B TEXHUKY SKCIEPUMEHTA, MOBTOPUJIM ONBITH, MOKa-
3aB MOJHOe COOTBETCTBHE Pe3ysbTAaTOB BBIBOAM TEOPUH OTHOCHTEJIb-
HOCTH. COOCTBEHHO, TOJbBKO B 3TOM 3aKJIOUaeTcCsi MOJOXKHTEJbHOE
s3HaueHue pa6or Muasepa. B 1955 r. geranbHbiii ananus [145] Bhisic-
HUJ, u4TO B onbiTax Mwunaznepa ckasajncsi TemmnepaTypHbil 3ddekT,
06yCJIOBJNIEHHBIH CHUJBHBIM yBeJUueHHeM JJMH MJjey HHTepdepo-
MeTpa.

C onbiTamu KaHTopa npousomsa aHasoruusasi ucropusi. Cro-
POHHHUKHM BO3BpaTa K JOPEeJSTHBUCTCKUM MPEACTABJEHHSIM JHGO
npsiMo [146], nu6o kocBeHHO [147—149] counu HX onpoBepKeHueM
TEOPUY OTHOCHTENbHOCTH. HekoTopble mblTasuch UCMPABUTh pacueThl
KaHTopa Tak, 4ToOBI COrJaacoBaTh X Pe3YyJabTaThl CO CHEIHaJbHON
[150—152] unn obmeit [153—154] teopueit otHocuTenbHocTH, Hako-
Hel, Obl1 NPeANpPHHSIT PSJ HOBBIX OMBITOB, CTABMBHIMX LEJNbIO IIPO-
BepKy naHHbix KaHntopa. MiMeHHO 3TH paGoTHl mpejncTaBJsSIOT HAH-
6osblIMil HHTEpEC.

ITxxemc 1 Crepubepr [155] ocylecTBUIH OpPUPHHANBHBIH OMBIT.
Ecau, kak npennonaran Kaurop, ¢’=c+pov u npo3paunsle Teaa ne-
penaloT YacTb CBOeH CKOPOCTH IIPOXOASIIEMY Yepe3 HHX CBETY, TO
pasJiMYHble TOUKH (DPOHTA CBETOBOH BOJIHBI, MPOXO/sillel uepe3 Bpa-
mawIuiics: IHCK, NOJKHBI 00J1anath pasiuuHoOM cKopocThbio. Benen-
CTBHE 3TOTO (DPOHT BOJHBI J0JIKEH MOBEPHYTbCSI HA HEKOTOPBI yroJ

wx
9='pT—, rpe o — yrjoBasi CKOPOCTb AHUCKA, x—paccmmme TeJe-
¢koma HabJsoaaTtens oT Aucka, B yciosuax oneita npu p =1, 0°=20
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IYTOBbIX cek, npu p=2/3 (uucjo, nonyuenHoe Kautopom) 0°=
=13,3 cex. B npenenax omwuboK u3MepeHUs HE OblIo OOHADPYXKEHO
HHKAKOTO II0BOPOTA; 3TO 03HAYaeT, C YUeTOM OIUGOK H3MepeHHSs, UTO
BO BCsIKoM cayuae p<<0,025.

Poru [156] BBOAMM IBHKYIUIYIOCSI pABHOMEPHO CTEKJISIHHHYIO mJjia-
CTMHKY Ha IYTH OJHOrO M3 TpexX KOTepPeHTHBIX Jydeil B HHTepdepo-
merpe IlepHuke. Xorsi TouHOCTb TipuGOpa MO3BOJsIA OMPENETUTh
cMmentenye noJoc nopsiaka 0,005, HUKaKoTo BIHSIHUS JABUMKEHHS CTCK-
Jla Ha CKopocTb cBeTa oOHapyxeHo He 6b1o. Onbir Kantopa Gbia
MOBTOPEH U ¢ JasepHbIM Jydom [157; 158, ctp. 147—151]; pesynbra-
THl 3THX ONBITOB He MOATBEPAMJH NEpPBOHAYAbHBIE NaHHBIE.

Hakonern, Ba6kok u Beprman [158, crp. 147—151] npeanpunsiiu
TOYHOe NMOBTOpEHHe ONLITOB no cxeMme Kanropa. ITpu aTom onm BBe-
JIi PAJT YCOBEPIIEHCTBOBAHHMH, MOT'YIIHX YBEJIHUUTh UCKOMBIH 3 deKT
(yBennueHne mied uHTepdepoMeTpa, NPUMEHEHHE DPeBEPCHOHHOIO
IBHTATeNs1), YCTPAHUTH BO3MOXKHbIE BO3DaXKEHHUs, CBSI3aHHEIE C BJIH-
siHMeM Bo3nyxa (ycTaHOBKa Obla MoMelleHa B BaKyyM), YJYUIIHTb
paspelaiolyio CHOCOGHOCTb ¥ YCTPAHUTb HEKOTOPble HCTOYHHKH
omn6ok. Ilpu p=1 cmelreHne mosoc ROMKHO PaBHATbCS 2,9; mpu
p=2/3—1,9. OnbitT nan cmemenue 0,0120+0,006. 1o o3Hauaer, 4To
p <0,006.

YcranoBka babkoka u Beprmana momemanach B Bakyyme, Toraa
kak KaHTop mpoBOAMJ ONMBIT B Bo3ayxe. MOXHO OBIIO AyMaThb, YTO
pasnnHude B pe3yJbTaTax O0OOHX OMBITOB KaK-TO OOYCJIOBJIEHO BJHSI-
HHEeM BO3JyXa Ha BeJHUYHHY CMEIEHUs MOJOC. DTO BJHSHHE TIPOBe-
panock [158a] B ycraHOBKe cO crielHa bHO MPUCTIOCOONEHHBIM HHTED-
tdepomerpom Pasies;, naBaBIINM BO3MOXHOCTb HA6II00aTh CMEIHEHHSI
nosnoc nopsinka 0,1, XoTs1 mo K/jaccuuecKoil TEOPHH CMell[eHHE B yc-
JIOBHSIX ONbITA NOJIKHO Oblio ObiThb 0,44, Hu BU3yasbHblE, HH (DOTO-
rpaduueckre HaGJIOIEHHST HE BBISIBUIM HUKAKOro cMelleHus. Ma-
Jelfillie TEUGHHS TEMJIOrO BO3[AyXa B KOMHATe cpasy e BBI3BIBAJHU
CHJIbHBIE BO3MYILEHHS, YTO M MPHUBEJO K BBIBOMY, UTO ITOJIOXKHTEJb-
Hble pe3yabpTaThl KaHTopa o00yc/oBJleHB TeMmepaTypHbIMH 3¢ dek-
TaMH.

Ecnu Ko Bcemy sTomy n06aBHTh, 4TO pe3yabTaThl KaHTopa mpo-
THBOpeYaT naxe Kiaccuueckum onbitam ®Puso u 3eemaHa mo yBie-
YEHHIO CBETA ABMKYWIHMHCs Tenamu [159], To craHoButcsi coBep-
ILIEHHO SICHO, YTO BTOPOH MOCTYJIAT CleNHaJbHOll TEOPUH OTHOCHTE/Nb-
OCTH HHCKOJIBKO He OBbLT MOKOJNe6JeH; ero 3KCHepHMEHTalbHOoe
060CHOBaHHE He MeHee HaJIeXHO, UeM JPYTHX MOJIOXKEHHH 3ToH Teo-
puu. Kcratu, 31ecb MOXHO YNOMSIHYTb, uTo emte B 1956 r. Gblin
ony6aukoBaHbl [160] BmO/HE COOTBETCTBYIONME TEOPUH OTHOCHTEJb-
HOCTH JaHHBIE MO MPSIMOH NPOBEpKe 3TOr0 MOCTyJaTa HJsi CBETa,
unyutero ot kpaes Connua, Xots cnoco6 o6paGoTKU NaHHBIX BbI3BaJ
Bo3paxeHust [161], aBTOp NpPHXOAUT K BBIBOLY, UTO HE3aBICHMOCTb
CKOPOCTH CBeTa OT CKOPOCTH HCcTOUHHKA B 10%5 Gosee BeposTHa, uem
6annucTuyeckass rumnoresa.,
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K sromy xe kpyry ugett npumbikaet patdora Hukkenca n Manu-
Ha [161a], mpITaBIINXCST HAHTH 5aBUCHMOCTb CKODOCTH CBeTa OT CKO-
POCTH MCTOYHHMKA 110 METORy, npemjoxenHomy duuraepom. OH co-
CTOMT B CpPaBHEHHH NOCTOSHHOH abeppauuu Ajs ObicTpo pasberalo-
IMXCA BHEraJakKTHUYeCKHX TyMaHHOCTeHd u OJM3KHUX 3Be3J, pajualib-
Hag CKOpPOCTb KOTOPbBIX oOrTHOcuTelbHO CoJHIA  HHYTOXKHA.
HabnoneHusi npoBoguIKCh ONHOBpPEeMEHHO ¢ 26-110iiMOBbHIM pedpak-
TOpOM 0oO6cepBaTOpuH XepCTMOHCO U 74-1I0HMOBBIM pedJeKTopoM B
ITperopun. B ob6oux cayuasx pasHuua B abGeppauuu He NMpeBbilIaja
omrnGOK M3MEpeHHs, OTKyJda aBTOPHl 3aKJIIOUHJH, YTO eC]IU KPacHoe
CMelleHHe NeACTBUTeNBHO obycsoBieHo s¢dekrom [onnaepa (a
3HAYUT, CKOPOCTb pa3beraHusi TymanHocreil mopsinka 20 000 xkm/cex),
TO MX HaOJIIOEHHs] OTPULIAIOT 3aBHCUMOCTb CKOPOCTH CBeTa OT CKO-
POCTH HCTOYHHKA.

M3 neontuueckux paboT MOCHETHUX JIET CeyeT OTMETHTDb OMBITHI
Beprosu [1616], mpoBepsiBiero 5aBHCHMOCTb CKOPOCTH 3JIEKTPOHOB
OT UX KHHETHUYECKOH Hepruu ¥ Haluuue BepXHeil TpPaHHIbl IJs 3TOH
ckopocru. Ilyuok sjiekTpoHOB u3 rerepatopa Bau ne-I'paada wna-
NpaBJsijicsl B JIUHEHHBIH ycKopuTenb (MaccauyceTcKoro TeXHOJOTH-
YeCKOT0 HHCTUTYTA); BBIXOASIIIME 3JIEKTPOHBl 00/amajd KHHeTHye-
cKoi#l sHeprueil B uHTepBane 0,5—15 Mas. TlockosbKy IpOBepsiioch
OTHO U3 OCHOBHBIX COOTHOLIEHWH pessITUBU3Ma, BCE BEJHUHHBI GIipe-
JeNISITUCh 110 BO3MOXKHOCTH NPsiMbIMH MeTogamu. CKOpPOCTb ofpeje-
JISIAch HETOCPEICTBEHHO MO0 BPEMEHH MPOXOXKIEHHST 3JTeKTPOHOM 3a-
IaHHOTO DAaCCTOSIHUSL, a KHHETHYecKasi SHeprusi — KaJopHUMeTpuue-
CKHM MyTeM, [0 HarpeBaHUIO aJIOMHHHEBOrO NHMCKAa, B KOTOPOM TOD-

v \2
MO3HUJIUCh 3JEKTPOHHI. CTpO\HJIHCb KpuBble 3aBUCHMOCTH (?) oT
Ek

(Er — KMHeTHYeCKasi 3Heprus, mMo— COOCTBEHHAs] Macca 3JekK-

myc?
TpoHa). Knaccuueckast MexaHuKa gaet
\2
<"_ —9 B,
c Myc?

T. €., ﬂHHeﬁHYIO 3aBHCHUMOCTDb, @ PeJATUBUCTCKAS

(%>=1—(Tk“')—a'

DKcnepuMeHTANbHBIE TaHHble XOPOIIO HAK/IaAbiBa/JUCh HA DeJsi-
THBUCTCKYIO KDHBYIO, H XOTSl TOUHOCTb JKCIEPHMEHTa HE OUeHb Be-
auka (109%), oH OZHO3HAUHO ONpefessieT CYLIECTBOBAHHE BEPXHEro
npejesaa sl CKOPOCTH 3JIEKTPOHOB.

Vck/ounTenpHasi COrJIacOBAHIOCTb Pe3yJbTAaTOB COBOKYIHOCTH
KJIaCCMUYECKHX W COBPEMEHHBIX OMNBITOB, MMOATBEPXKAAMOIIHX KaK OC-
HOBBI, TaK U CJIeJCTBHUS CNEIHaNbHO# TEOPHH OTHOCHTEJNbHOCTH, (aK-
THYECKH TNIpeJomnpeessieT pe3ynbTaThl Mo6bix [162—166] HOBBHIX OmNbI-
10B, He NPEeBHILUAIONINX N[O TOYHOCTH YyXKe H3BECTHHE, WJIH He HC-
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NOb3YIOLIMX NPHHIUIHATLHO HOBbIX 06JacTeil (pU3HUECKHX SIBJIEHHH.
[poweawas: B 1961 r. ¢ yuacTHeM BHAHBIX yueHBIX KOH(EepEHIHsI,
CO3BaHHasl HALHOHAJbHbIM yIpaBJeHHeM a3POHABTHKH H KOCMOHAaB-
tuku CHIA, npuuiia K BHBOAY, YTO MCIOJAb30BaHHe MCKYCCTBEHHBIX
CMyTHUKOB 3eMJIH AJIsl OCTAHOBKH ONBITOB MO CHELHaJbHON TEOpHH
OTHOCHTEJIBHOCTH JIMLIeHO cMbicia [167],

M Tem He MeHee MHTepeCc K paccmMaTpHBaeMOMYy BOIPOCYy cefiuac
HeoOblYalHO BeJIMK, O UeM CBH/ETEJbCTBYET €0 XHBOE O6CYXKAeHHE
Ha CosnbBeeBckoM KoHrpecce 1961 r. Ho aToT unTepec o6ycnoBiieH,
KOHEUHO, He apXaMYHBbIMH IOMBITKAMH BePHYTb MHP K MNPOCTPAHCTBY
Helotrona u Bpemenu JlopeHla, a cTpeMJeHHEM ONpelAeNUTb Ty
rpatnb, 3a KOTOPOH 3aKOHBl TEOPUH OTHOCHTENbHOCTH HAPYLIAIOTCA U
HayuHaeTcd AeHCTBHUE ellle He MO3HAHHBIX 3aKOHOB HEKOero «yJbTpa-
PeNSITUBUCTCKOIO» MHPA, U3 KOTOPBIX COBPEMEHHAst TEOPHS MOJIXKHA
6yvaeT BbiTeKaThb KakK MpelesbHBIE ciayuyaf,

To#t o6sacTbio, KOTOpasi MOXKET NMPUBECTH K OTKPHITHIO MPHHIH-
NHaNbHO HOBBIX SIBJAEHUH, AJSI KOTOPHIX MPOSIBUTCSI HELOCTATOUHOCTD
HAllHUX COBPEMEHHBIX IIPeACTaBJIeHUH, HAaLlero CerojHsIIHEro Hayy-
HOTO fI3bIKa, SIBJISIETCS TEOPHS 3JeMEHTapHBIX YacTHL, PH3UKa BBICO-
KUX 3Heprufl, T. e. KaKk pas Ta oTpac/ib (H3UKH, KOTOpast Ha MPOTS-
JKEHHH TOCJeJHUX IeCATHJIETHH BHecsia HaHOOJBUIMH BKJAaja B TOp-
JKECTBO TeopHH OTHOocHTesnbHOCTH [168—170]. Cefiuac oueHb TPyaHO,
NOUTH HEBO3MOXKHO IpeacKa3aTh UTo-1HM60 O Tex pe3ynabTaTax, Ko-
TOpble MOTYT ObITb 3/ieCh MoJyueHsl. JlHana3oH 3Heprui, nocrasJsie-
MBIX KCIIepUMeHTaTOpaM paboTAIOIUMHE YCKOPHUTEISMH, HEJOCTATO-
YeH JJIs1 IPOHUKHOBEHHSI 3a 6apbep, CKPHIBAIOLIHH T1y6OKYIO CTPYK-
Typy MaTepuu. Pacuiupus 3TOT 1uanas3oH, Mbl BTOPIHEMCSI B COBep-
LIEHHO HOBYIO 06/1aCTh MO3HAHHUSI, B KOTOPOH, KaK MOKa3biBaeT HUCTO-
pusi GU3UKH, TOHAA00SITCS, OYEBHAHO, NPeNCTABAEHHS U MOHATHS, KO-
peHHbIM 06pa3oM OTJHUalollHecs: OT NPHHATHIX cefiuac. Takas Touka
3peHHsT LIHPOKO pacrnpocTpaHeHa, HO OTHIOAb He obs3aTesbHa. Mo-
KeT GhiTh, NpejrnosaraeMele U3MeHeHus] He OyAyT CTONb pajHKasb-
HBIMH H OKaXeTCsi BO3MOXKHBIM BeCTH OOBIYHOE OmUcaHue COOBITAM
BIJIOTh [0 CKOJib YrOAHO MAaJblX NPOCTPAHCTBEHHBIX H BPEMEHHBIX
MHTEPBAJIOB Ha OCHOBE CYLIECTBYIOLIHX (DH3HUECKHX OOBLEKTOB?

JUTEPATYPA

1. H. Konepuunk C6opuuk crareft k 400-netnio co nus ero omeprd. M.—JI.,
1947, crp. 208.

. Kepler. Gesammelte Werke, Bd 1—7, 13—17. Miinchen, 1937—1955.

A Dinwrein Worann Kennep.— B ku. «®Dusnka u peanbHocTb». M., u3n-

Bo «Hayka», 1965, c1p 106.

J.Kepler-Max Caspar. Neue Astronomie. Miinchen, 1929, p. 26.

A . MMaunexyk Hcropus acrponomun. Ilep ¢ aura. H. M. Hesckoit. M., naz-

Bo «Hayka», 1966, crp. 283.

[. Taauaei Usbpauusie Tpyas, T. I. M, usn-Bo «Hayka», 1964, crp. 294.

A DdinuwrTeil H Mexanuka HbloToHa M ee BiusiHHe Ha (GopMHPOBaHHE Teope-

THuecKOil ¢hu3uku — B kH. «Pusnka u peanbHocTb». M, u3n-Bo «kHayka», 1965,

ctp 14.

SERS

No

256



SO

1.

13.
14.

15.

17.
18.

19.

20.
21.

22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

39.

H. A Jlw6umos Ucropus c¢usuku, v III. CI16, 1896, cTp. 494—495.

.JI.Po3sendennpn HbloTOH n 3aKOH TArOTEHUs (B mevyatH).
. 1. HrioTron MaremaTnueckue Hauaja HaTypaiabHOH duiocodun — Cobpanue

tpyaoB akaA. A H. Kpeuiosa. M.— JI., 1956, ctp. 80.
J. Borelli. Theoreia Mediceorum planetarum ex causis. physicis deducta,
1666; cm. @. Po3en6e prep. Hcropus ¢dusuky, u. 2, M.—JI,, 1933, crp. 174.

. M. G. Evans. Newton and the cause of gravity.— Amer. J. Phys., 1958, 26,

N 9, 619—624.

®. Posen6Geprep. Hcropus dusuku, u. II. M.— JI., OHTH, 11937, crp. 174.
F'yk Po6epr (Hooke, 1635—1703). Lectiones Cutleriane, 1697; Posthu-
mous works, 1705.

damyun Faanneit (Halley, Papers to commemorate the tercentenary of
his birth.— J. Geophys. Rescarch, 61, 1956, N 2); cM. A. B. Muxafinos.
Buiparomuiicss anrauitckuit acrpouom u reodusuk. K 300-yetHio co JHsA pOX-
nenust damynaa Iannes.— [Ipupona, 1956, Ne 11.

. A. K. Knepo. Teopus ¢urypst 3emin, OCHOBaHHas Ha Hayajax THAPOCTATHKIL.

M.— L, 1947.

JI. D i nep. OcHoBbl AuHaMuku Touku. [ocrexmusnar, 1938, crp. 409.

. T. Jopodmau dusuueckue 3033peHusi Jleonapna Jitnepa.— B c6. «Jleo-
Hapa dfinep». M., 1958, crp. 389.

L. Lesage. Lucréce Newtonien.— Nouveaux Mém. Acad. roy. sci., 1782,
Berlin; Traite de physique... (1818).

C. R. Leray. 1869, 69, 615.

H. Schramm. Die allgemeine Bewegung der Materials Grundursache der
Erscheinungen. Wien, 1872; Anziehungskraft als Wirkung der Bewegung.
Graz, 1873.

U3eunkpare HayuHoe o6o3penue, 1894, Ne 5.

S. Oppenheim—Jahresber. kais. kgl. akad. Gymn. Wien, 1894—1895,
S.3—28; F. Tisserand.— Méc. cél., 1896, 4, chap. 28; P. Drude.— Ana.
Phys. Chem., 1897, 62; Lehmann-Filhes.— Astron. Nachr.,, 1885, 110,
208; J. Hepperger.— Wiener Ber.,, 1888, 97, 337—362.

C. Seegers. Diss. Gottingen, 1864;— Z. Math. Phys., 1870, 69—91; F. Tis-
serand, G. Holzmuller.—C. r., 1872, 75, 760.

F. Tisserand.—C. r,, 1890, 110, 313.

A . d#inmrTeitn. Co6paHne HayyHBIX TPYHOB, T. 1. M, u3an-Bo «Hayka», 1965.
. JI. UBaneuxko. OcHoBHble HAeH OOGIIEHl TEOPHH OTHOCHTENbHOCTH.—
B 6. «Ouepkn pa3sBuTHS OCHOBHHIX (usuueckux upei». M., Msx-so AH CCCP,
1959, crp. 303.

A diHwTeitH. CobpaHHe HayuHBIX TPyJoB, T. 2. M., H3x-Bo «Haykav,
1966, crp. 99.

3. M a x. Mexauuka. CII6. ,1909, ctp. 191.

B.J.Friedlander. 1896. Absolute und relative Bewegung.

I'' Xenasb. K ucropuy npuHnuna Maxa. Cm. DfiHwTe#HOBCKUN cGOpHUK
1968 r. (B meuatn).

J.Lense, H. Thirring.— Phys. Z, 1918, 19, 156—163.

C. Brans.— Phys. Rev., 1962, 125, 2194.

P. lukKke. MHoroaukuit Max.— B ¢6. «['paBuTamusi u OTHOCHTENBHOCTHY.
M,, u3n-so «Mup», 1965, ctp. 223—224.

A D#tHwreitH. Pusnka u peanpHocT. COOPHHK cTaTell. M., usn-so «Hay-
Ka», 1965, ctp. 141—142.

k. Yuanep. IlpuHuun Maxa Kak rpaHuyHoe ycJoBHEe IJs ypaBHeHHH JiiH-
wreiina.— B ¢6. «['paBUTaNusf U OTHOCHTEJNbHOCTb». M., H3L-Bo «Mup», 1965.
G. Cocconi, E. Salpeter. A research for anisotropy.— Nuovo cimento,
1958, 10, N 4, 646—651.

B. JI. Tun36ypr. DKcnepuMeHTaJbHasi NpoBepka oOGIIei#l TEOPHH OTHOCH-
TenbHOCTH.— C6. «DHHWTEHH u pa3BUTHE (GU3HKO-MAaTEMATHYECKOA MBICJH».
M, 1962, crp. 130.

V. Beltran-Lopez, H G. Robinson. Microwave Zeeman spectrum
of atomic chlorine.— Phys. Rev., 1961, 123, N 1, 161—166.

9 V. U. dpauxdypr 257



40
41.
42.
43.

44.
45.

16.

47.

49.
50.

51.
52.

53.
54.
55.
56.
57.

258

J M. S Harvey, R A Kamper, K. R Lca Paramagnetic resonance
absorbtion in bromine and chlorine.— Proc. Phys., 1960, 76, N 6, 979—934.
P. gl)(usch, V. W. Hughes. Handbuch der Physik, Bd. 37, T. 1. Berlin,
1959.

H. E. Radford, V. W. Hughes. Microvawe Zeeman spectrum of atomic
hydrogen.— Phys. Rev., 1959, 114, N 5, 1274—1279.

L.Essen,J. V.L. Parry, J. McSteele. Frequency variations of quarty
oscillators and the earth’s rotation in terms of the N. P. L. caesium stan-
dard.— Proc. IEE, 1960, 107, N 33, 229—232.

G. Cocconi, E. Salpeter. Upper limit for the anisotropy of inertia froni
the Mdossbauer effect.— Phys. Rev. Lett., 1960, 4, N 4, 176—177.

C. W. Sherwin, H. Franenfelder, E. L. Garvin, E. Lusker,
S.Margulis, R.N. Peacock. Leach for the anisotropy of inertia using
the Mossbauer effect.-—— Phys. Rev. Lett., 1960.

V. W. Hughes, H G. Robinson, V. Beltran-Lopez Upper linit
for the anisotropy of inertial mass from nuclear resonance experiinents.—
Phys. Rev. Lett.,, 1960, 4, N 7, 342—344; Bull. Amer. Phys. Soc., 1961, 6, 424.
R. W. A. Drewer. Search for anisotropy ol inertial mass using a free pre-
cession technique.— Philos. Mag., 1961, 6, N 6, 683—687.

. JIx. Be6ep. O6uas TeopHs OTHOCHTENILHOCTH H I'PaBUTAUHOHHBIE BOJHBL M.,

1962, crp. 197.

R. H. Dicke Experimental test of Mach’s principle.— Phys. Rev. Lett.,
1961, 7, N 9, 359—360.

S. T. Epstein. On the anisotropy of inertia.— Nuovo cimento, 1960, 16,
N 3, 587—588.

I1. JT anxeBen HMabpauuee Tpyar. M3x-so0 AH CCCP, 1960, crp. 451—475.
J. Becquerel. Débats sur la relativite.— Bull. sci. etudiants. Paris, mars
1922, N 1, 18—29.

H. Bergson. Durée et simultanéité. A propos de la théorie de Einstein.
Paris, 1t éd., 1922.

Ch. Nordmann. Einstein expose et discutes a théorie.— Rev. deux mon-
des, 1922, 9, 129—166.

A. Metz. La temps d’Einstein et la philosophie.— Rev. philos., janv.-fevr.
1924, 56—88.

E. Le Roy. Les paradoxes de la relativité sur le temps.— Rev. philos.,
janv.-fevr., 1937, 123, 10—47:, april, 195—245.

Moeller. On homogeneous gravitational field in the general theory of
relativity and the clock paradox.— Kgl. danske vid. selskab. Mat. fys. medd.,
1943, 20, N 19, 3—25.

. G. Thomson. The foreseeable future. Cambridge, 1955, p. 89.
.H.Dingle, W. M. McCrea. Relativity and space travel.— Nature, 1956,

177, N 4513, 782—785.

. G. Builder. The resolution of the clock paradox.— Austral. J. Phys., 1957,

10, N 2, 246—262.

. H. Dingle. The resolution of the clock paradox.— Austral. J. Phys., 1957,

10, N 3, 418—423.

. G. Builder. The clock-retardation problems.— Austral. J. Phys. 1957, 10,

424—428.
R. M. Frey, V. M. Brigham. Paradox of the twins.— Amer. J. Phys,
1957, 25, N 8, 553—555.

. E. M. McMillan. The «clock-paradox» and space travel.— Science, 126,

N 3270, 381—384.

.F. S. Crawiord. Experimental verification of the clock-paradox of rela-

tivity — Nature, 1957, 179, N 4549, 35—36.

. Rossi, Hilberry, Hoag.— Phys. Rev., 1940, 57, 461.

. BlackettP. M.— Proc. Roy. Soc., 1937, A159, 1.

. Rasetti F.— Phys. Rev.,, 1941, 60, 198.

. S. Singer. Relativity and space travel.— Nature, 1957, 179, N 4567, 977.
. W. Cochran. A suggested experiment on the clock paradox.— Nature,

1957, 179, N 4567, 977—978.



71.
72.
73.
74.
75.
76.
7.
78.
79.

80.

81.
82.

96.
97.
98.
99.

W. Cochran. A suggested experiment on the clock paradox.— Proc. Cam-
bridge Philos. Soc., 1957, 53, N 3, 646—650.

R. H. Romer. Twin paradox in special relativity.— Amer. J. Phys., 1959,
27, N 3, 131—135.

HO. B. Cko6eanbub s Ilapagokc G6JH3HELOB B TEOPHH OTHOCHTENBIIOCTH.
M., n3g-Bo «Hayka», 1966, crp. 47.

C.B. Leifert, T. M. Donahue. Clock paradox and the physics of dis-
continuous gravitational fields.— Amer. J. Phys., 1958, 26, N 8, 515—523.
;)\176 F.31(£I)am pbell The clock paradox.— Canad. Aeronaut. J., 1958, 4, N 9,
A. Schild. The clock paradox in relativity theory.— Amer. Math. Monthly,
1959, 66, N 1, 1—8.

I A. He6oTapes. Ananutuueckne w yuc/eHHble MeTolbl HeGecCHOH Mexa-
HuKkH. M.— JI., u3a-so «Hayka», 1965, ctp. 85.

y. MélgmapT. He6ecnasi mexanuka. Ilep. ¢ anra. M., uszia-so «Mup», 1965,
(CTp. .

J. Tharrats. Relativity advances of the perigee of artificial earth sateli-
tes.— X-th Internat. Astronaut. Congr. London, 1959. Wien, 1960, 2, 722—
777, PMA, 1961, 2A, 551.

J. J. Gilvarry. Relativity advances of the perihelia of minor planets.—
Publs. Astron. Soc. Pacif., 1953, 65, N 385, 173—178; Phys. Rev., 1953, 89,
1046; PMA, 1954, 2, 8388; D. Hofflit. Icarus and relativity.— Sky and
Telescope, 1953, 12, N 9, 237.

B. JI. Tuu36ypr. JKonepuMeHTanbHasi TpoBepka obuiefi TeOpPHH OTHOCH-
TenbHocTH.— Y®H, 1956, 59, Buim. 1.

C. 1. BaBunoB. JKoNepUMEHTaJbHBIE OCHOBAHUSI TEOPHH OTHOCHTEJBLHO-
cry, 1928. Co6panue cou., T. IV, M., U3a-0 AH CCCP, 1956, ctp. 84.

.F.Dyson, R. Wooley. Eclipses of the Sun and Monn. Oxford, 1937.
84.

85.
86.

87.
. B. D. Josephson. Temperature-dependent shift of Y-rays emitted by a

89.
90.

91.
. Xeit u ap. B c6. «Dddekr Mecc6ayepas, M., 1962, ctp. 415—417.
93.
94.
95.

A. A, Muxaiinos. O nabmoaenun s>ddekra Ditnuitelina.— ACTPOHOM. KYyPp-
HaJs, 1956, 33, Ne 6, ¢Tp. 914,

M. Subotowicz. Test of the general theory of relativity.— Nature, 1962,
196, N 4855, 628—630; P)K®, 1963, 7B79.

B. JI. Tmus6ypr. HcnonbaoBanne HCKYCCTBEHHBIX CIYTHHKOB 3eMJH JJs
npoBepkH ofuieil Teopuu otHocutenbHocTu.— YOH, 1957, 63, Ne 1, 119—122.
2 ekt Mcccbayepa. C6opuuk, M., 1962.

solid.— Phys. Rev. Lett., 1960, 4, N 7, 341.

P. B. [Tayun O mece doronoB.— YPH, 1960, 72, Ne 4, 673—683.

T. E. Cranshow, J. P. Schiffer.—Proc. Phys. Soc., 1964, 84, N 2,
245—256.

B.JI.Tuus6ypr—YOH, 1963, 81, Ne 4, 739—743.

H. J. H ay. Mgssbauer effect. N. Y., 1962, p. 225—228.

B. ITay au. Teopus oTHocuteabHoctd. M.— JI., OTHU3, 1947.

Ix. Auaepcoi. T[IpHHIMOB OTHOCHTEJNBHOCTH H pOJb KOOpJAHHAT B du-
3uKe.— B ¢6. «['paBuranusi u oTHocuTeabHocTb». M., H3n-Bo «Mup», 1965,
crp. 309.

B. A. ®oxk. O nuBUkEHHH KOHEUHBIX MacC B OOlIeHl TEOPHH OTHOCHTEJBHO-
ctu.— JKIAT®, 1939, 9, Bruimn. 4.

B. A. ® ok. CucreMa Konepuuka u cucrema I[ltonomest B cBete obuieli Teopuu
oTHocHTeabHOCTH.— B ¢6. «Hukonait Komepuuk». Hsg-so AH CCCP, 1947.
B. A. ®o k. YpasueHHS [BHXKEHHs] CHCTEMBI TSKEJHIX Macc C Y4eTOM HX
BHYTPeHHeH CTPYKTypbl U BpauleHusa.— YOH, 1956, 59, Ne 1, 67—69.

®. U. ®pankab Hekotopbie npunnunuaibHble 3aMedyanus K obuiefi Teopiu
oTHocHTeabHOCcTH.— YMH, 1954, 9, Brin. 4.

100. B. A. ® ok. O pa6ore ®. H. Opankns «HeKoToprle NpHHUMNHAILHLIE 3aMe-

yaHUS K obuiell TeopuH OTHOCHTeNbHOCTH».— YMH, 1954, 9, Boin. 4.

101. B. A. ®ok. CoBpeMeHHass TeOpHsi MPOCTPAaHCTBA W BpeMeHu.— [lpuposa,

1953, Ne 12,
9* 259



102.

103.
104.

105. J1
106.

107. J
108.
109.
110.
111
112.
113.
114.
115.
116.

117.

118.
119.
120.
121.

122.
123.

124.

125.
126.

M. ®. llupoxoB. O6uwast TeopHsI OTHOCHTENbHOCTH HVIH TEOpUS THATrOTe-
Hust.— JKIT®, 1956, 30, Ne 1, cTp. 182.
Bonpocut q)mlocmbnu 1966, Ne 8, crp. 15—22.
X. 3w, B. Topdman B c6. «[paBuTauusi u OTHOCHTENBHOCTb». M.
I/Is,u -Bo «Mup», 1965, ctp. 19.

.. Jlanpay, E. M. Juobwun. Teopus nons. M., ®duamarrus, 1960,
C'rp 323.
Trautman. On the conservation theorems and co-ordinate systems in
general relativity.— Bull. Acad. polon. sci., 1957, 5, Ne 7, 721—727 (Amura.,
pes pycck). ClL ITI, PJK ®usuka, 1958, Ne ll 24424,

N. Goldberg Conservation laws in general relativity.— Phys. Rev.,
1958 111, Ne 1, 315—320.
N. Mlel]ertSCh Zu den Iwarianzeigenschaften der Lagrange-Funk-
tionen der Felder.— Ann. Physik, 1958, 1, Ne 6—8, 319—333.
P. G. Bergmann. Conservation laws in general relativity as the gene-
rators of coordinate {ransformations.— Phys. Rev., 1958, 112, Ne 1, 287—289.
A. Komar. Covariant conservation laws in general relativity.— Phys.
Rev., 1959, Ne 3, 934—936.
J. 1. UBanenko, H . B. MuukeBuu. O6G yyeTe rpaBUTalHOHHOH 3HEp-
run.— JKIT®, 1959, 37, Ne 3, 868—869.
B. A. ®ok. Teopuss NpocTpaHCTBa, BpeMeHy W TAroTeHus. M., dusmartrus,
1961, crp. 444.
C. Mo !ler. Further remarks on the localization of the energy in the ge-
neral theory of relativity.— Ann. Phys. (USA), 1961, 12, Ne 1, 118—133.
M. ©. llupoxkoB. O6 sHepruu y UMNYJbce TPaBHTALHOHHOTO moJas— B cf.
«[Tpo6aembl rpaButanuu». TGuancw, 1965, ctp. 18.
C. Pallegrini. The total energy- -momentum vector of a closed system
in general relativity.— Nuovo cimento, 1961, 22, Ne 2, 427—428.
D.C.Champeney, P. B. Moon. Absence of Doppler shift for gamma-
rays source and detector on circular orbit.— Proc. Phys. Soc., 1961, 77,
Ne 2, 350—352. Ilep. B c6. «dddekT Mecc6ayepa». M., 1962, crp. 436—440.
H. E. Bo6mmel. Measurement of the frequency shift of gamma rays in
accelerated systems using the Mossbauer effect.— «Mossbauer effects. N. Y.,
1962, p. 229—232.
W. Kiindig. Measurement of the transverse Doppler-effect in an acce-
lerated system.— Phys. Rev., 1963, 129, Ne 6, 2371—2375.
R. V. Pound, G. Rebka. B c6. «S(pcpex'r MeccGayepa», M., 1962,
crp. 305—309.
:133. D. Josephson. B c6. «ddbdekr Mecc6ayepa», M., 1962, crp. 310—
12.
A J Boyle, D. S. Bunbury, C. Edwards, H E. Hall. A ther-
mal red shift of the recoiless-emission of Sn 119m.— Proc. Phys. Soc., 1960,
76, N 487, 165—166.
I0. K. Koran. K TeopHH TeMIepaTypHOrO KPacHOro CMeUIEHHSI W YUIH-
penust aunuu MeccGayepa.— JKITD, 1964, 47, Ne 1, 366—377.
C. W. Sh'erwin. Some recent experimental tests of the «clock para-
dox».— Phys. Rev., 1960, 120, N 1, 17—21. Ilep. B c6. «3¢ddekt Mecc6aye-
pa». M., 1962, ctp. 423—435.
C. Moller. New experimental tests of the special principle of relativi-
ty.— Proc. Roy. Soc., 1962, A270, N 1342, 306—314.
Proc IRE, 1962, 50, N 9, 1967.
C. D. Cristescuy, G1urgea M. Lasers and ether drift.— Phys. Lett.,

1963, 5, N 2, 128.

127. R. Gerhartz Detection of the transverse Doppler-effect with laser light.—

128.
129.

260

Proc. IEEE, 1964, 62, N 2, 818.

A Szdke. New ether drift experiment using lasers.— Phys. Lelt., 1965,
18, N 3, 267—268.

A. Metz Une projet d’experience pour la verification de la theorie de la
relativite— CR, 1966, AB262, N 1, A 104—105.



130

.D Censor. Comment on the paper: «Detection of the transverse Dopp-
ler-effect with laser light> by R. Gerhartz.— Proc. IEEE, 1964, 52, N 8,
897.

131. J. Shamis. Comment on: «Lasers and ether drifts by Cristescu G. D.—
Phys. Lett., 1965, 18, N 3, 272—278.

132. Phys. Lett., 1963, 5, N 2, 128; Proc. IEEE, 1964, 62, N 2, 818; Phys. Lett,
1965, 18, N 3, 267—268; C. r., 1966, AB262, N 1, 104—105.

133. D. J. Drove, J. C. Fox.— Phys. Rev., 1953, 90, 378.

134. W. M. Dumond, E. R. Cohen. Least-squares adiustment of the ato-
mic constants, 1952.— Rev. Mod. Phys., 1953, 25, N 3, 691—713.

135. B.I1. 3penos, A, A Tankun, [1. C. ®aparo. Mamepenne macce npo-
TOHOB TPH SHepruu 660 Mas.— JKIT®, 1958, 34, Bem. 3, 555—558.

136. V. Meyer, W. Reichart, H H. Stub, H  Winkler, F. Zambo-
ni, Zych W. Experimentelle Untersuchung des Massen-Impulsrelation
des Elektrons.— Helv. phys. acta, 1963, 36, N 7, 981—982.

137. E. JI. ®efiH Ge pr. Pacnag me3odoB.— B c6. «Me3oHn», noa pea. H. E. Tam-
ma M.— JI,, 1947, ctp. 80—113.

138. W. G. V. Rosser. Velocity of light by a moving source.— Nature, 1961,
190, N 4772, 294.

139. E. Martinelti. W. K. H. Panofsky. The possibility of using accele-
rated-prodused mesons to verify the «clock-paradox» prediction.— Phys.
Rev., 1950, 77, 467.

140. F. S. Crawford. Experimental verification of the «clock-paradox» of re-
lativity.— Nature, 1957, 179, N 4549, 35—36.

141. W. Cochran A suggested experiment of the «clock-paradox».— Nature,
1957, 179, N 4567, 977—978.

142. J. H. Fremlin. An alternative deduction from the Michelson-Morley
experiment.— Proc. Phys. Soc., 1962, 80, N 6, 1384—1385.

143. W. Kantor. Direct first order experiment on the propagation of light
from the moving source.— JOSA, 1962, 52, N 9, 978.

144. Y. U. ®paukdypTt, AL M. ®penk. Ouepku pa3BHTUS ONTHKH ABHXKY-
muxcs Tel— Tpyan uH-Ta ecTecTBo3HaHuws w TexHuku AH CCCP, 1. 43,
Hcropus ¢usuko-MaTemMaTHuecKux Hayk, Bbim. 10. M., 1961, crp. 3—49.

145. R. S. Shankland, S. W. McCuskey, F.C. Leone, G. Kurti. New
analysis of the interferometer observation of Dayton C. Miller.— Rev. Mod.
Phys., 1955, 7, N 2, 167—178.

146. J. Palacios. Optica de les cuerpes en movimento. Comentarios al ex-
perimento de Kantor.— Rev. Real. acad. cienc. exact., fis. y natur., 1963,
57, N 2, 237—291.

147. E. Herrera. La vitesse de la lumiere par rapport aux corps en mouve-
ment.— Génié civil, 1963, 140, N 12, 262—264.

148. P. Beckmann. The velocity of electromagnetic radiation in the light
gf Kantor’s experiment.— Prace ustavu radiotechn. a elektron., 1963, N 28,

7. -

149. P. Beckmann. A reexamenation of the experiments on the velocity of

II\i]ggt gvith moving sources.— Prace ustavu radiotechn. a elektron, 1963,
0, 27.

150. D. Burcev. On Kantor's experiment.— Phys. Lett., 1962, 5, N 1, 44;
Z. L. Budrikis. On Burcev’s explanation of Kantor’s experiment.— Phys.
Lett., 1963, 6, N 3, 258—259.

151. D. R. White, R. A. Alpher. Comments on an experiment concerning
Einstin’s light velocity.— JOSA, 1963, 53, N 6, 760.

152. A, Bierman, C. H . Kenschitsky, D. Pandres. Remark on the pa-
per «Direct first order experiment on the propagation of light from a mo-
ving saurce» by Kantor.— JOSA, 1963, 53, N 8, 1008.

153. V. Vysin. The possibility of an interpretation of Kantor’s direct first order

experiment on the propagation of light from a moving source.— Phys. Lett,
1964, 8, N 1, 36—37.

201



154. J. M. Mrasek. Kantorova pokusu s teorii relativ.— Slaboproudy obzor,
1964, 25, 166—167.

155. J. F. James, R. S. Sternberg. Change in velocity of light emitted by
a moving source.— Nature, 1963, 197, N 4873, 1192.

156. F. Rotz. New test of the velocity of light postulate.— Phys. Lett., 1963,
7, N 4, 252254,

157. R. O. Waddoups, W. F. Edwards, J. J. Merill. Experimental in-
vestigation of the second postulate of special relativity.— JOSA, 1965, 55,
N 2, 142—143.

158. G. C. Babcock, T. G. Bergman. Determination of the constancy of
the speed of light.— JOSA, 1964, 54, N 2, 147—151.

158a. J. Zahejsky, V. Kolesnikov. Optical Experiments to verify the
second Postulate of the Special Theory of Relativity.— Nature, 1966, 212,
N 5067, 1227.

159. W. R. Haseltine. Seconde postulate of special relativity.— Amer. J.
Sci., 1964, 32, N 2, 173.

160. A, M. BoHu-bBpyeBuu. DxcnepuMeHTajlbHass NpPoBepKa HE3aBHCHMOCTH
CKOPOCTH CBeTa OT CKOPOCTH ABUMKEHHS HCTOYHMKA H3JyueHHS OTHOCHTEJIBHO
Habmoparens.— JJAH, 1956, 109, Ne 3, 481—484; A. M. Boruu-BpyeBuuy,
B. AL MoauyaHoB. HoBuifi onTHueckHil pensiTHBHCTCKHI onbiT.— OnTHKa H
cnektp., 1956, 1, Ne 2, 113—124; A. M. boru-b pyeBuu. K Bonpocy 06
06paboTKe pe3yabTAaTOB IPAMOrO ONLITA MO NMPOBEPKE HE3aBHOUMOCTH CKOpPO-
CTH OBeTa OT CKOPOCTH HCTOYHHKA Hu3mTydeHus.— OnTtHka u cmextp., 1957, 2,
Ne 1, 141—142; A . M Bouru-BpyeBuu O npsaMoM sKCnepMMeHTaJbHOM
MOJATBEPKIEHHH BTOPOro MOCTYJATa ClelMaJbHOH TEOPHH OTHOCHTEJIbHOCTH.——
Onruka u cnekrp., 1960, 9, Ne 1, 134.

161. A, T. BapaHoB. Meroa 3KCNepHMEHTaJbHON TPOBEPKH HE3aBHCHMOCTH
CKOPOCTH CBeTa OT cKopocTH Hcrounuka.— )KITO, 1961, 40, Ne 3, 860—862.

16la. R. J. Dickens, S. R. C. Malin. A Test of the Ritz Theory of Light
Propagation.— The Observatory, 1965, 85, N 949, 260-—262.

161b. W. Bertozzi. Speed and Kinetik Energy of Relativistic Electron$.—
Amer. J. Phys., 1964, 32, N 7, 551—555.

162. N. Engel. Vorschlag fur einem verbessertem Michelson — Versuch.— Ra-
dex Rundschau, 1958, N 5, 212—223.

163. H. Dingle. A possible experimental test of Einstein’s second postulate.—
Nature, 1959, 183, N 4677, 1761.

164. P. Rapier. A proposed test for the existence of a Lorentzinvariant
aether.— Proc. IRE, 1962, 50, N 2, 229—230.

165. A. C. Schroeder. The measurement of the velocity of light.— Proc. IRE,
1962, 50, N 10, 2112—2113.

166. E. F. Florm an. Proposed use of earth satellite signals to measure pro-
pagation velocity of electromagnetic waves.— Appl. Phys. Lett., 1963, 3,
N 11, 193—195.

167. L. Schiff. A report on the NASA conference on experimental tests of
theoric of relativity.— Phys. Today, 1961, 14, N 11, 42, 44, 46, 48.

168. Nature of Matter. Purposes of High Energy Physics. Brookhaven Nat.,
Lab., 1965. ITepeBon Bcero cGopuuka cMm. YOH, 1965, 86, Buin. 4, 591—719.

169. Teopuss OTHOCHTENBLHOCTH M (DH3HKA BLICOKMX 3HeprHil. Becearl mo akTyanb-
HbiM Bompocam Hayku., HoBoe B Hayke, xusnH, TexHuke. Cepus IX, Ne 12,
1966.

170. 0. U. BaoxuHues. O60CHOBAHHOCTh TEODUH OTHOCHTEJIBHOCTH OMNBITAMH
6 o6GnactH (U3HKH BbicOKHX suepruit.— Y®H, 1966, 89, Bem. 2, 185—199.



