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1. BBE,aEHItl E 

npOCTpaHCTBeHH~e ~ BpeMeHH~e KOOPA~HaT~ cnymaT OCH080~ AnR 
1\' Hawero on~caHHR M~pa. Cne~HanbHaH Teop~H OTHOCHTenbHOCTH YCTa

<, 

I' 

\ 

\ 
/ 

I 

f 
H08~na ~x TeCHYID B3aHMOCBR3b. B 4aCTHOCTH, pa3Mepbl penHTHBHCTC
KH ABH>KY~HXCR r en , onpenenaexae npOCTpaHCTeeHHblMH KOOPAHHaTaM~, 

3aBHCRT OT Toro, B KaKHe MOMeHT~ speMeH~ $~KC~PYIDTCH HX nonome
v 

~ H~H. 
\ 

" 
>\.. 

) " 

" 
f, I' 

,\ 

\ 

"} 

~ B caoe epeMR 6blna Bae,qeHêI on~palO~aHCH Ha paA~OnOKaLt~OHHbll:1 

MeTOA ~3MepeHHH pacCTORH~H KOH~en~~R penRT~B~CTCKOH An~Hb!/l/. 
-: 

no CYTH Aena OHa OCHOB~BaeTCH Ha OTn~4HOM OT 06~enpHHAToro on

" 
peAeneH~~ npoaons HblX paanepo a 6bICTPOABH>KYU\~XCR MaTep~anbHblX 

\" 
06beKTOB, ~JlH ,OTBneKaRCb OT ~X nonepe-u-ux pasaepoa ,An~HbI CTep}I(HA. 
B paMKax 3Toro onpeAeneH~R YKasaHHaA AnHHa xapaKTep~3yeTcR KaK 

I '\ 1 
cpeAHee paCCTORH~e, npo~,qeHHoe CBeTOB~M c~rHan6M B npRMOM ~ 06
paTHOM HanpaaneH~RX, BAonb ~3MepAeMoro CTep>KHA. CneAcTB~eM npeA

'. 1 .•~........l._~__. '\ 

I 
I 

l 
nO>KeHHOH KOH~en~~~ RBnReTCA YBen~4eH~e, a He cOKpa~éHHe ~po

AonbHblX pa3Mepoe /o6beMa/ 6bICTpOAB~>KY~~XCR r en , np~ 3 TOt-1 , 4TO 
oc06eHHO Ba>KHO nOA4epKHYTb c T04K~ 3peH~H Ha6nIOAeH~A penATHBHCT

,1
t 
l,t: 

CKoro H3MeHeH~A AJ1~HbI, ~CKOMYIO BenH4~Hy MO>KHO nonY4~Tb, ecnH 
aocnonsaoaar s ca "3ace4KaMHII /C06~T~AM~/. xoropue "neneorca" 
/npo~cxo,qRT/ OAHospeMeHHO B C~CTeMe nOKOH Tena /CTep>KHR/. 

YKasaHHaA KOHLtenLt~A no CYT~ Aena nerna e oCHoey penATHBHCTC
KOH $OpMyn~poBK~ CTaT~K~, KOBap~aHTHoro onpeAeneH~A 3Hepr~~ 

H HMnynbca 3neKTpOMarH~THoro nonH 3apAAa H AP. Cne,qyeT TaK>Ke 
oTMeT~Tb, 4TO asrr exaouraa ~s Hee II!popMYlla y,qllHHeHHR" Haxo,qt'lTCA 
B npAMoM COOTBeTCTBH~ c npeAJIO)KeHHOH B nocneAHee epeMA $OPMY
nHpOBKOH penAT~BVlCTCKOH TepMo,qHHaM~K'1. 

J
I 

COBceM HeAaBHO 6~n~ npOBe,qeH~ 

MeTo,qOM ~HTep$epeHLt~~ TomAeCTBeHHblX 
3~cnep~MeHTbI no onpe,qeneH~1O 

n~OHOB npOCTpaHCTseHHblx.pa3

I: ~epoa 06J1aCTH B3a~MOAeHCTB~R B npo~eccax MHO>KeCTBeHHoro p0>KAe
HHA 4aCT~Lt B ~a3n~4H~X CHCTeMax OTC4eTa / 2,3/. B 3THX nepBblX 

h 
I 

Ha",60nee npAMblX onar ax , n03eonAIO~~X Henocpe,qCTBeHHO Ha6nlOAaTb 
penRT"'B/.1CTCKOe H3MeHeH~e A11HHbI, nonyuexo YKa3aH~ie Ha YBenH4eHI-1e 
npOAonbHblX pa3MepOB 06naCTH B3aI-1MOAe~CTBI-1R ~ pe3ynbTaTe AB~*e-
H~~. • 

~ 

.._~ ~...".....~ -,-_.' 
' .... 

t 
t 

AanbHeHwee npl-1MeHeH~e npe,qnO>KeHHH KOH~en~I-1H penATI-1B~CTCKOH 

AJlHH~* 6YAeT npeAMeTOM Hawero nocneAYIO~ero paCCMOTpeHI-1~. 
, \1 -, 

'" 
}. 

I © .061>~AHHeH'HLIií HHCTJlTyr 

-I, " 
aaepasrx Hcéne,llOBaHliji' .uy61{~ •. lV 86. 

• I 1 -lt 
Crpor-o r-onopn - npmlBJIeHHe "cPoPMYJIbI YW1HHeHHH". 

r, 
\ ,I 

i 
@~'be}liii1t'UH~ll KHcnrryr ~ 

aa~~BhIK Htc2eaosaUII I. 
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2.	 AnHHA npOAOnbHOrO nnE4A HHTEP$EPOMETPA
 
B OnWTE MARKEnbCQHA - MOpnH
 

06~4HO nplll paccMoTpeHHIII on~Ta Ma~KenbcoHa - Mopnlll ICM., Ha
nplllMep, /4/ /,paCC4I11TbISaeTCR SpeMR npOXomAeHIIIR cseTOM npOAonbHOrO 
nneva Io1HTep<llepOMeTpa til' nplll :.HOM AflR CKOpOCTe~ pacnpoc r paaeuna 
cseTa B HanpaSneHIIIIII ABHmeHIIIR 3eMnlll 11I npOTIIIB Hero IIIMeeM COOT
seTCTBeHHO C - V 11I C + Y / v - CKOpOCTb ABlllmeHIIIR 3eMlll-1/. npIII pac
4eTe SpeMeHIII paCnpOCTpaHeHIIIR caeTa sAonb APyroro /nepneHAIIIKY
nspaor-o/ nneva Y4I11TbISaeTCR, 4TO caer IIIAeT no rlllnoTe~iY3e npRMO
yronbHoro TpeyronbHIIIKa ICM.plllc. lI. OTc~Aa nOllY4a~T, 4TO 

2 2 2
(ctJ.) = e +(vtJ.)	 /1/ 

11I 

e 1 v2t J. = _t (1 _ V2) - Y! lOS --(1 + - -).	 11 ' /c --	 22 c 2 cc

OAHaKO, KaK oco6eHHo R~HO Sl'IAHO 11I3 plllc.l, CKOpOCTb ABlllmeHIIIR 
3eMll\11 v HMeeT npOeK~l'I~ Ha HanpasneHllle pacnpOCTpaHeHIIIR cseTa 
PS, KoTopaR onpeAenReTCR Senl'l4111HO~ 

, vt J.. 
v = v cos (lSPP ) = v • /2/

p s Je 2 + y2 t f 
C Y4eTOM Toro, 4TO CKOpOCTb pacnpOCTpaHeHIIIR cseTa SAonb PS 6YAe, 
paaaa c - BMeCTO /1/ 6YAefl.1 IIIMeTbvp s , 

s 
\I 
\/ \
 

\
/ t \ 
I \ 

\I pU \.. 
PHc.l. llYTb nyqa CBeTa BAonbpt.._Yi~ '_._'~p' nOnepeqHOrO nneqa HHTep~epo
xe-rpa B OIlbITe MOHKeJIbCOHa - Mop~ 

V	 nH. 

2 

v2t 
J. 

-Jf2 + v2 t2J.	 /3/ 

OT.C~Aa c T04HOCTbID AO .4neHOS BToporo nopRAKa no v/c Ha~AeM, 4TO 

1 3 v2 /4/t	 "" - (l + "7'\ -2-)'J.. C ~ C 

C APyrOI1 CTOpOHbl, AnR, tIl' KaK OÓbI4HO, IIIMeeM 

e 2 

til _1_1u +~) /5/
c c 

11I3 ycnosHR paaeHCTsa tJ.· H tu" oise4a~~ero OTplll~aTenbHOMY pe3ynb
TaTY on~Ta Ma~KenbCOHa - Mo pll 1-1 , AnR AllHH~ npoAonbHoro,nne4a HH
Tep~epoMeTpa nonY4HM 

1 v2
 
f ""f(l+-::2)' /6/


11 2 c 

TaKHM o6pa30M, peaynbTaToM noclle~oBaTenbHoro Y4eTa 811HRHHR 
A8HmeHHR 3eMnlll IOTHocHTenbHo 3~Hpa/ Ha CKOpOCTb pacnOCTpaHeHHR 
cseTa R811AeTCR YAnHHeHHe, a He COKpa~eHHe npOAonbHoro nne4a HH
Tep~epoMeTpa. 

3.	 "BH.llHHAA II .Qni-1IiA 3JlEHEHTA llEPHOtlH4HOCTH
 
B OH.QYJ1JHOPE
 

npH paC4eTe OHAYDRTOpHoro H311y4eHHR 4aCTo YAo6HO nOllb30BaTb
CR CHCTeMO~ pTC4eTa K', rAe H3nY4a~~aR 4aCTH~a B cpeAlieM nOKO
MTCR /CM., HanpHMep. 15/1. npH 3TOM Ha oCHoaaHHH ~pMyn~ npe06
pa30BaH~R J1opeH~a AnR ee nepHoAa KOlle6aHMR HMeeM 

A 
T' = ât' "'" _0_ 17/ 

{jcy 

3AeCb Ao - AllHHa 3neMeHTa nepHoAH4HOCTH, ~c - cpeAHRR CKOpOCTb 
2 -~ /4aCTH14 bf • Y CI (l - (3) (lU == À o' L\t:2 À o I3c). OTCIOAB e 11a

60paTopHOH CHCTeMe. KOOPAMH8T Ha OCHOElaHHH <:>Opt<'\ynbl 

ú)' 

cu""' ----	 /U/
y{l- t'I coa6T ' 

onHCblaslOUteH 34llPeKT Aonllepa, npH CI)'.= 2'fT/T' M () ~ O nonyveer H3
eeCTHoe B~pa*eHHe AJ1R 4aCTOTbI oHAYllRTopHoro H3nY4eHHR 

13 
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PHC. 2. Hnrnocrp anaa K <p0pMynaM, onHCbIBaIO~M 3aBHCHMOCTb 

"BHP;HMbIX" passsepoa CTep:lKHH OT nOnO:lKeHHH: 6bICTPOp;BH:lKym;e

rOCH Ha6nIOp;aTenH. 

<LI:: (l+fnl,8ck o .(k o=27T/À O) /91 

nplll 3TOM B co6CTBeHHOVí CIIlCTeMe OTC4eTa 4aCTH4bl AIlIllHa 3JleMeHTa 
neplllOAH4HOCTH B O~YJl~TOpe xapaKTeplll3yeTc~ BeJlIll4I1lHO~ >.o/y 
/ CM., HanplllMep, 16 /' . 

4T06b1 OTBeTIIlTb Ha Bonpoc, KaKo~ pa3Mep Ae~cTBIIlTeIlbHo \IBIIlAIIlT\I 
6b1CTpOABHmy~a~ 4aCT1Il4b1 B OHAYJl~TOpe, Ha4He~ co cJleAy~~ero npoc
Toro npHMepa. 

nYCTb MIIlMO nOKo~~eroc~ CTepmH~ AJlIllHbl f peJl~TIIlBIIlCTCKH ABlIlmeT
C~ Ha6Jl~AaTeJlb /CM.pIllC.2/. B nOJlOmeHlIl1ll A Ha6Jl~AaTeJlb 6YAeT BIIl

.JEo
AeTb c repxeae AIlIllHbl 

tA =f(l +f3)y. /10/ 

B nOJlO>KeHIIlIll B
. t t 2a 

fB =(2 -a)(l-{3)Y+(T+ a)(l+{3)y=(i + T(3)Y. /11/ 

04eBIIlAHO, 4TO nplll-a = ,8f/2 6YAeT Ha6JllOAaTbCR JlOpeH4e BO coxpaue

I:iHe, a B T04 «e C
 

fe = fy. /12/
 

KorAa Ha6IllOAaTehb npOIl,eTIIlT cepeA\t1HY CTep>KH~, TO OH nOCIleAOBa

TeIlbHO 6YAeT 3aHIIlMaTb CIIlMMeTplll4Hble nOJlO>KeHIIl~, HanplllMep, B T04

xax B' 11I A', 'cooTBeTcTBYIO~VlX B 11I A OH aaperucrpapyer
 

f B' = e(l - ~a f3y), / 13/ 

f A' = f,U - f3}.y. 1141 

*T. e. onaoapexeano pe r-ac'rpapoa a'rs CHrHaJIbl, HCnYlll,eHHble B pa3
nsre MóMeHTbl BpeMeHH H~ p aanauaux TOqeK CTep:lKHH • Ilna npOCTOTbl 

MO:lKHO nonoxar-s , qTO h« f. 06lll,HH crryuaü paCCMOTpeH B IlpHno

:lKeHHH. 

4 

+++ +++ --- -.+-±±' 

'V -----~-I-----...~ 

t ~+~
À o 

PHc.3. ~B~eHHe 3apHp;a B 3neKTpHqeCKOM oHAynHTope 

nplIl 3TOM xapaxrepao , 4TO IlcpeAHIIl~1I BVlAHMbl~ pa3Mep CTepmH~ 6y
AeT onpeAeJl~TbCR IIlMeHHO "et>OPMYIlO~ YAIlIt!HeHIIl~" 

- 1 1e = -(lA + iA') = -(iB+f B,) = ..• =f-y. /15/
2 ' 2 

nYCTb r eneps Mbl IIlMeeM ABIIl>KY~H~CR 3ap~A 11I paauoaepao aapaxeu
Hbl~ nOKo~~Vl~C~ c r epaeue • \01 B 3TOM CJlY4ae 3apAA 6YAeT IIBIIlAeTbl1 
/IIlCnblTblBaTb Ae~cTBVle* aapanoa crepxaa/ B nOIlHOM COOTBeTCTBIIlH 
c $OpMYJlaMH /10/ - 115/. 

B03bMeM AaJlee Ha60p TaKIIlX cTepmHe~, Jle>Ka~HX B OAHO~ nJlOCKOCTH, 
11I COCTaBIIlM 1013 HIIlX nnacruuy , 04eBIIlAHO, 4TO YKa3aHHbl~ "cpeAHIIl~11 

npOAOJlbHbl~ peaxep nnaCTIIlHbl 6YAeT no-npemHeMY onpenennreca Q>OP
MYJlO~ /15/. 

PaccMoTPIllM, Tenepb 3JleKTp1ll4ecKIIl~ OHAYIlRTOP /CM.pIllC.3/, KOTO
Pbl~ $aKTIIl4eCKH npeACTaBJlReT nOCJleAOBaTeJlbHbI~ Ha60p TaKIt1X nnaCTHH. 
Ha OCHOBaHHI-1 BblweCKa3aHHoro MO>KHO YTsepmAaTb, 4TO IICpeAHIt1~1I pa3
Mep 3IleMeHTa nepIt10AH4HOCTIt1, I(OTOPbl~ 6YAeT "BHAeTb" lt1aJ1Y4alO~H~ 

aapRA B ero co6cTBeHHo~ C\t1CTeMe onpeAeJl~eTC~ BeIlH4It1HO~ 

À=ÀoY. /16/ 
Bce npeAblAYU\lt1e paCCY>KAeHHR ocreorcs B C~1J1e lt1 AJ1~ MarHI-1THOrO OH;
Ayn~Topa, nOCKOJlbKY B 3TOM CJlY4ae BMeCTo 3IleKTplt14eCKOro Mbl t5YAeM 
It1MeTb aHaIlOrlt14HOe CTaTH4eCK0e neplt10AIt14eCKOe MarHHTHoe none (NS,
SN, NS, •.• ) • 

OTMeT\t1M, 4TO B paMKax KOH4en41t11t1·peJl~THBIt1CTCKO~ AJlHHbI CKOpOCTb 
ABH)I{eH\t1~ CTepmH~ onpeAen~eTCR BeIl\t14It1HO~ 

L L Jh 
v = -[ 1 + (--) ] -. /17/

t ct 
3Aecb L - AllHHa ABH)I{yU\eroc~ cTepmHR, a t - BpeMR nponeTa cTepm
HR M\t1MO HeKOToporo InoKo~~eroc~/ Ha6nlOAaTenfi.' 

*3TO p,eH:CTBHe, OqeBHp;HO pacnpOCTpaHHeTCfl TaK:lKe co CKOPOCTb~ 

CBeTa. TIPH 3TOM npe~nonaraeTcH, qTO BnHHHHe Ha CKOpOCTb AB~e
HHH npo6Horo 3apH~a MaJIO. 

5 



4.	 AJU1HA KOrEPEHTHOCn1 

KorepeHTHaR An~Ha, ~n~ An~Ha $OpM~pOBaH~R, 6~na BBeAeHa np~ 

paccMOTfeH~1'1 r epaoauoro ~3nY4eH~R csepxõucrpax 3neKTpOHOB B Kp~C
Tanne/ 7 *. MO~HO cka3aTb, 4TO 3Ta Ben~4~Ha xapaKTep~3yeT npOAonb
H~17I pa3Mep "06naCT~ B3a~MoAel7lcTB~R'I. Buno OTMe4eHO /7/ , 4TO xore
peHTHaR An~Ha onpeAenReT 4~cno OAHOBpeMeHHO Ael7lcTBY~~X /~HTep

$ep~PY~~x/ RAep Kp~cTann~4ecKol7I peweTK~. 

B~nonHeH~~ nocneAHero ycnoB~R 03Ha4aeT, 4TO B C~CTeMe 3neKT
pOHa npoAonbH~17I pa3Mep 06naCT~ B3a~MoAel7lcTB~R 6YAeT AaBaTbCR 
Ben~4~Hol7I f Kor..y, r .e . onucu aar s ca "$OPMY110171 YA11~HeH~R'I. 3Aecb,. 
OAHaKo,B03H~KaeT Bonpoc, HaCK011bKO rpynna aTOMOB Kp~CTa1111~4ecKol7I 

peweTK~ Ael7lcTB~Te11bHO OAHOBpeMeHHO B3a~MoAel7lcTByeT c Ha11eTa~~M 

311eKTpOHOM. B 3TOI7I CBR3~ YMeCTO CAe11aTb 3aMe4aH~e 06~ero xapaK
Tepa. 

COBpeMeHHble KBàH roaue TeOp~1-1 <PYHAaMeHTanbHblx' B3'a~MoAel7lcTB~17I 

OCHOB~Ba~TCR Ha 06MeHe KBaHTaM~ n011R. rpy60 rOBopR, 3TO B3a~MO
Ael7lcTB~e Tl'1na nOC~11K~ - np~eMa KBaHTOB**~11~ Ha APyroM R3~Ke 
3TO B3a~MoAel7lcTB~e /oc06eHHO 311eKTpOMarH~THoe/ 110Ka4~OHHoro T~

na. TorAa on~paRCb Ha KOHe4HOCTb BpeMeH~ ~ c~MMeTp~4H~17I xapaK
Tep B3a~MoAel7lcTB~R, Hanp~Mep, c aTOMaM~ Ha rpaHI-14ax AIlI-1Hbl Kore
peHTHOCT~,Mbl 6YAeM $aKT~4eCK~ ~MeTb Ae110 c KapT~Hol7I, KOTOpYID Ka
4eCTBeHHO OTpa~aeT onRTb-TaK~ p~c.2. B cooTBeTCTB~H c pe3Y11bTa
TaM~ n.3 Aa~e np~ HeOAHOBpeMeHHOM B3a~MoAel7lcTe~~ c pa311~4H~M~ 

aTOMaM~ 0611aCT~ KorepeHTHOCT~ ee "cpeAH~I7I" npOA011bHbll7l paasep 6y
AeT "Bocnp~H~MaTbCRII 311eKTpOHOM KaK y. C APyrol7l CTOpOHbl,f Kor . 
paCCMaTp~BaeMoe RB11eH~e TOpM03Horo 1-1311Y4eH~R Mbl MemeM TpaKTOBaTb 
npOCTO KaK ~cnYCKaH~e OT Ae11b HblX $OTOHOB 1-13 pa3111-14Hb1X 4acTel7l " 06
11aCTI-1 B3aI-1MOAel7lcTBI-1R 11 EC11~ Aame nOI-1 3TOM cy~ecTByeT CABl-1r BO• 

BpeMeH~ MemAY I-1CnYCKaHl-1eM $OTOHOB, Hanp~Mep, 1-13 I-1CT04HI-1Ka Ha 
rpaHI-14aX 0611aCTI-1 B3a~MoAel7lcTBI-1R, YC110B~e CI-'1MMeTpl-11-1 CHOBa npl-1Be
AeT Hac K II$OpMY11e YA11I-1HeHI-1R" /9/ 

5.	 nOTEP~ 3HEPr~~ 3APRmEHHWM KOflbUOM np~ npOXOmAEH~~
 

U~J1~HAP~4ECI({)rO PE30HATOPA
 

KapT~Ha I-1HTepecy~~ero Hac RBneHI-1R - np011eTa, 3apRmeHHoro 
crYCTKa 4epe3 I-1Aea11bHO npOBOAR~I-1~ pe3HaTOp, - CXeMaTI-14HO 1-1306
pameHa Ha pl-1c.4. 

npemAe Bcero, B Ayxe pe3Y11bTaTOB n.3 cneAyeT OTMeTI-'1Tb, 4TO 
1-'1 B AaHHoM C11Y4ae OTAe11bHble 3apRAbl xons ua 6YAYT "BI-1AeTb" npo
A011bH~e pa3Mep~ pe30HaTopa B~TRHYT~MI-1. 

*	 /8/TIo	 cy~ecTBY 3Ta BenHqHHa paHee Hcnonb30BanaCb H.M.~paHKoM . 

**T.e., Tex .e ~H3HqeCKHX CHrHanOB. 
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PHC. 4. 3aBHcHMoCTb p~HaU:HoHHbIX nOTep~ B peaonarope
 
OT Y rrpH Tpex pa3nHQHWX npep,nono.eHHRx o nOBep,eHHH
 
npozton suux pa ane.pon (h) p,BH)Ky~erocH crYCTKa, r'ne h'

cooTBeTcTBYIO~HH co6CTBeHHblH paanep ,
 

OAHaKO Hl-1me Hac no CYTI-1 Aena 6YAeT I-1HTepeCosaTb APyrol7l BO

10 

I 

L=
 

1

npoc: KaKO~ npoAonbHbl~ paa aep xonsua (h) " BI-1 ,qRT" anexr pouu npo

BOAI-'1MOCTI-1 BHYTpeHHI-'1X CTeHOK pe30HaTopa. nOCKpnbKY $aKTI-14eCKI-1
 
3Hepr~R B036ymAeHI-1R 1-'1111-1 paAl-1a4lt10HH~e nOTepl-1 onpeAenR~TcR I-1MeH


')
 HO B3aHMoAe~cTB~eM 3TI-1X 3neKTpoHoB c 3apR,qaMI-'1 K011b4a*. OnRTb-Ta

*3TO rrpHBOAHT K HaBep,eHHIO aapana n a CTeHKax peaonarop a. I1H
AYU:HpoBaHHbIH a ap sn nepereeutae r-ca BMeCTe c ,o;BH)f(Yl~HMCH crYCTKOM 
H HBflHeTCH rrpH~HHOH H3ny~eHHH. 
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K'" B COOTBeTCTB"'''' c BbIBOAaM'" ri: 3 AJ1R "cpenaero" npOAOJlbHOrO paa
Mepa «onsua 6YAeM "'MeTb h == h'y, rne h' - cooTBe'rcTBYI014"'~ paa
Mep B c06cTBeHHo~ C"'CTeMe p",c4eTa crycTKa. 

TaK KaK paA"'a4HoHH~e nOTep"', CBRaaHH~e c Boa6Y*AeH",eM pe30Ha
Topa, c"'nbHO aaS"'CRT OT noseAeHMR npOAOJlbHblX paaMepOB KOJlbl.\a np", 
YCKopeHl-1l-1 npeACTaBJlReT "'HTepec l-1X oue-uca c l-1CnOJlbaOaaHl-1eM II<!lOp
MYJlbl YAJll-1HeHl-1R 11 

• 

Ilorepa 3Hepr"'l1 ~U aapR*eHHblM crYCTKOM npa npOXO*AeHl-1'" l-1M pe I.aOHaTopa AalOTCR B~pa*eHl-1eM I 

~u = ~ QB == 32Q2 f32' i' I 
Lb 2 s==lp==O 

a2 Jl(J1. sa 2) -~Jl(J1.sal) 
'X [ ·-------------l 

J1.;(a~ - ai)J1 (JLsb) 

(1 + 8 p o ) [ f3 sin(cush/v){ 
1 

x l2 cu h s /18/ 
2 1 - (-ll coe(cus L/v) 

li + [~/(.yL ~s)] 2 }2 

3AeCb b - paAI.1Yc peaouaropa , L - ero AIlI.1Ha; 
HH~ 1.1 BHeWHI.1~ paAl-1Yc~ aapRmeHHoro KOJlbl.\a, h 
AonbHbl~ paanep B HanpaBJleHI.1'" ABl-1*eH"'R/. 8 po 

pa , v == f3c - CKOpOCTb ABl1meHl-1R KOJlb4a., Cós -

Cós = C jJL"2 + (~)2 
S L ' 

rAe ILs onpenenaer ca H3 ypaBHeH"'R 

J o (lL s b) ==0, s:::: 1,2••• "
 

Jo l-1 J 1 - <!lyHK4l-11.1 Beccena.
 

a 1 1.1 a 2 - BHYTpeH
- ero TOJl~HHa /npo
- C"'MBOJl Kponekxe
peaOHaHCHaR 4aCTOTa 

/19/ 

/ZO/ 

Pe3YJlbTaT~ paC4eTOB* npeACTaBneH~ Ha p",c.4. ~peAHRR Kpl-1SaR 
COOTseTcTByeT Hel-13MeHHOCT'" npoÃOJlbH~X pa3MepOB KOJlbl.\a npl-1 YCKO
peH"'l-1. Hl-1*HRR Kpl-1Ban nOJlY4eHa Ha OCHOBaHl-1l-1 II<!lOPMYJlbl YAJl"'HeH"'R 1 1 • 

3AeCb HaHeceHa TaK*e Kpl-1BaR / 10 / , paCC4"'TaHHaR B npeAnono*eHl-1l-1, 
4~0 npOAOJlbH~e pa3Mep~ "'cn~T~BaIOT JlOpeH~eBO COKpa~eHl-1e B pe3ynb
TaTe ABl-1*eH"'R. 

6. 3AKnI04EH~E 

AOnOJlHl-1TeJlbH~~ y4eT anl-1RH"'R 3eMnl-1 Ha CKOpOCTb pacnpOCTpaHe
( 

Hl-1R CBeTa BAonb nonepe4Horo 
TpaKTOBKe OnblTa Ma(;1KeJ1bCOHa 
AIlR npOAonbHoro nJ1e4a. 

nne4a l-1HTep$epOMeTpa B l-13BeCTHO~ 

- Moplll.1 npl-1Ben K "<!lopMYJle YAJll-1HeHl-1R" rI 
f r 

1'( 
I 

* 
BBHAY fmOXOH CXOP;HMOCTH 

smax = 100 H Prnax :::: 99. 

.
ABOHHOH CYMMbJ -Ana rrpOCTOTbJ MbJ nonar-ana 

I 
., 

• 

8 I 
I 

li 
; I 

VlcXOAR 1-13 3aAa4l-1 o BHAl-1M~X paaaepax 6bICTPOABl-1*Y/ltl-1Xç:R TeJl 6blJl 
nOCTaBneH Bonpoc 06 3<!l<!leKTl-1BHbIX pa3Mepax, npORBJlRIO~"'XCR B np0l.\ec
cax B3al-1MOAe~CTBI-1R. B Ka4eCTBe npl-1MepOB 6b1Jll-1 peccxorpeaa AB"')Ke
Hl-1e 3apR*eHHo~ 4aCTl-1l.\bl B oHAYJlRTOpe l-1 sonpoc , KaCalO~l-1~CR AIll-1Hbl 
«or-epearuocru , o«aaaeaerca , 4TO "cpenaee Ae~CTBl-1e" 3JleMeHTa ne
pl-10AI-14HOCTl-1 Ha 3JleKTpOH npo~CXOAl-1T l-1MeHHO B COOTBeTCTBl-1l-1 c pe
JlRTI-1Bl-1CTCKO~ "<!lopMyno~ YAnl-1HeHl-1R". Ilpoaeneuaue c Y4eToM 3TO~ 

<!lOPMYJlbl pacveru YKa3~BaIOT Ha 'npaKT1-14eCKOe l-1C4e3HOBeHl-1e paAl-1a
1.\l-10HH~~ nOTepb 3apR*eHH~M crycTKoM npl-1 npoxo*AeHl-1l-1 pe30HaTopa 
no Mepe 3aMeTHoro B03paCTaHl-1R nOpeHI.\-<!laKTopa. 

Bblpa*alO rny60KYIO õnar-oaaoxocr s C. fi. Py6l-1HY, 06paTl-1BWeMY BHI-1
MaHl-1e aaropa Ha npoõneau , aarpoayrue B n , n , 3 l-1 5, 3a nnOAOTBOp
H~e 06cY*AeHI-1R. B.fi.PaAoMaHoBY aBTOp 06R3aH 3aMe4aHl-1eM o B03
MO*HO!:1 CBR3l-1 penRTl-1Bl-1CTCKO~ AIlI-1Hbl c Anl-1HO~ KorepeHTHOCTl-1. Bbl
pa*alO TaK*e 6naroAapHocTb r.B.E<!lHMoBO~ l-1 li.H.PaXMaHl-1HO~ 3a npo
BeAeHl-1e 4l-1CneHH~X 

JleHl-1l-1 pl-1CYHKOB. 

np~nO}l(EH~E 

AnR cnY4aR a == 

HaA neBblM KOHI.\OM 
clt BeJl"'4l-1HO~ 

paC4eTOB, a li.K.CMl-1pHOBO~ - 3a nOMO~b B O<!loPM

f/2, 4TO COOTBeTcTByeT nOJlo*eHl-11O Ha6JllOAaTeJlR 
CTep*HR, " Bl-1Al-1MaR" Anl-1Ha CTep*HR 6YAeT AaBaTb

-2 h2 2f n .: f[l + / l-y (1- -f3 )]y - hf3. /n1/
22 

B c"'MMeTpl-14HOM CJlY4ae /npl-1 
KOH~OM cTep*HR/ 6YAeM l-1MeTb: 

j h2 
en = e[1 - 1 - y -

2 (1 -'- fj 2 )] y 
- f2 

nonoxe aaa HaõnlOAaTeJlR HaA npaBblM 

+ hf3. /nz/ 
. 

TaKVlM 06pa30M, CpeAHl-1~ Bl-1Al-1M~~ pa3Mep CTep*HR 
- 1e= -(f + e ) 2 n n 
6YAeT, KaK nerKO Bl-1AeTb, onRTb-TaKl-1 onpeAenR.TbCR "<!loPMYJlO!:1 YA
Jll-1HeH"'R 11 

• 

Ha OCHOBaHVI~ /n,/ l-1 /nz/ HeTPYAHO nOJlY4l-1Tb COOTBeTCTBYIO~l-1e 

B~pa*eHHR AIlR npOMe*YT04HbIX nOJlOmeHl-1~ Ha6JlIOAaTeJlR. TaK, nOACTa
BVlB BMeCTo f B /Tll / (e/2 - a), a B /nz/ - (e /2 + a), Ha~AeM 'Be
IlVl4V1HY iB' nOACTaBl-1B B /n 1/ (f/2 + a) , a B /nz/ - (f/2 - a), Ha~
AeM f,. nerKO npOBep~Tb, 4TO l-1 B 3TOM CJlY4ae <!lopMYJla /15/ oc-B . 
TaHeTC.A B CI-1Jle. 
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OBnE~HHEHHOrO HHCTHTYTA ~EPHWX 
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HH~eKc TeMaTHKa 

1. 3KcnepHMeHTanbHS~ $M3HKa B~COKHX 3HeprHR 

2. TeopeTH4ecKaR ¢H3MKa B~COKHX 3HeprHR 

3. 3KcnepHM8HTanbHaR HeATpOHHaR $H3HKa 

4. TeopeTM4ec~aR ¢H3MKa HM3KMX 3HeprMA 

5. MaTeMaTHKa 

6. RAepHaR cneKTpocKonHR 11 paAHOXMMHR 

], ¢M3HKa TR~en~X MOHOB 

8. KpHoreHHKa 

9. Yct<op~>nenH 

10, ABTOMSTH3d!,4~1fl OOP·':i6o·t" KM 3KCiiej:Hi'\eHTiJ.Ilbhi.' I( 
,QdHHbiX 

11. Bb14HCnHTenbHaR MaTeMaTMKa M TeXHMKa 

12. XMMHA 

13. TexHHKa ¢H3H4ec~oro 3t<cnepH~eHTa 

14. Hcc.ne,qoBaHHR TBePAbiX Ten H ~HAKOCTe~ 
~,qepH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ¢H3HKa RAePHbiX peat<~HA 

npH HH3KHX 3HeprHRX 

16. noaHMeTpHR H $H3HKa 3a~HTbl 

17. TeopHA KOH,qeHCHpO&aHHOrO COCTOAHHA 

18. HcnonbSOBaHHe peaynbTaTOB H MeTo,qoa 
¢YHAaMeHT8nbHbiX ¢H3H4eCKHX HCCne,qoeaHH~ 
B CMeMHWX o6naCTRX H8YKH H TeXHHKH 

19. 6H~H3HK8 

CTpenblJ;OB B. H. PZ-86-470 
K aorrpocy o rrpoHBJleHHH "¢opMyJihi yp;nuHeHuH" 

IJoKa3aHO, '!TO ,D;OI10J1HliTeJ1bHbiH yqeT BJlliHHliH ,[\BliJKeHHH 3eMJIH 
Ha CKOpOCTb pacrrpOCTpaHeHI1H CBeTa B,[\OJlb rrorrepet!HOI'O IlJle'la HH-' 
Tep¢epoMeTpa B H3BeCTHOH TpaKTOBKe OflbiTa MaiiKenbcoHa - MopJlu 
npl~BO,L\HT K "¢opMYne YAJ1HHeHHH 11 ,[\nH rrpo,[J;OJlbHoro nneqa, 06cYJK)Jia
IOTCH BOilpOCbi ,[\aJlbHeiiwero 11pOHBJ1eHHH penHTliBliCTCKOH "¢opMyi1bi YA
JlliHeHHH11 11Pli paCCMOTpeHlili B3aliMO,[\eHCTBliH ,[\BlilKYII\liXCH 3apHJKeHHbiX 
qacTH~ B OH,LIYJlHTOpe, KPHCTanne u pegoHaTope. IIocne,[\HHH ¢opMy
na - CJle,[\CTBHe KOH~eiT~lili penHTliBliCTCKOH AJiliHbi, OCHOBaHHOH Ha 
JlOKa~HOHHOM MeTO,[\e li3MepeHHH paCCTOHHliH, 

Pa6oTa Bbii10J1HeHa B ITa6opaTopuu BbiCOKHX 3Hepru:H OIDIH. 

Coo6meHHe 06'bep;HHeHHoro HHCTHTyTa JIAepHbiX HCCne)lOBaHHH . .lly6Ha 1986 

IIepeBOA O.C.BuHorpa,L~oao:H 

Strel'tsov V.N. PZ-86-470 
On Manifestation of "Elongation Formula" 

It is shown that additional consideration of the influence 
of the Earth's motion on the velocity of light propagation 
along the transverse arm.of an interferometer when interpreting 
the known experiment of Michelson - Morley leads to the "elon
gation formula" for longitudinal arm. The problems of further 
manifestation of relativistic "elongation formula" are discus
sed when considering the interaction of moving charged partic
les in an ondulator, crystal and resonator. The latter formula 
is aconsequence of the concept of relativistic length based 
on radar method for measuring distances. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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