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Cy~ecTBo 3TOrO BOnpOCa 3aKn~4aeTCR B penRT~B~CTCKOM' ~3MeHe

H~~ npO~OnbH~X pa3MepOB MaTep~anbH~X 06beKTOB B pe3ynbTaTe ~X 

AB~meH~Ro 

..... 

? 

.1. Ho n ueriuun pen nmue ucmc xoic onu nu //-{,PJfj/lI OCHOBbl
BaeTCR Ha OTn~4HOM OT TpaA~4~OHHoro onpeAeneH~~ nOHRT~R pa3
MepOB 6bICTpoAB~my~~xcR 06beKToB, B 4aCTHOCT~, ~x npononsusx 
pa3MepOB. np~ 3TOM ~3Mep~TenbHaR np04eAypa 6a3~pyeTcR Ha ~3
BeCTHOM nOKa4~OHHOM MeTOAe ~3MepeH~R paccToRH~~. CneAcTB~eM 
KP,il RBnReTCR penRT~B~CTCKaR "oopayna YAn~HeH~R'I. B ee paaxax , 
Hanp~Mep, An~Ha 6~CTpoAB~my~erocR BA6nb CBoero MaKC~ManbHO
ro pa3Mepa CTepmHR onpeAenReTCR cpeAH~M paCCTORH~eM, npo~AeH

H~M CBeTOB~M c~rHanOM B npRMOM ~ 06paTHoM HanpaBneH~RX no 
CTepmH~, T.e" OT OAHoro ero KOH4a AO APyroro ~ 06paTHo/ 16 / • 

nYCT b npu 3TOM c r epxeus ABlIlmeTCR B S -C~CTeMe co CKOpOCTblO ·v 
cnesa HanpaBO BAonb oc~ x, a Ha6nlOAaTenb Ha4~HaeT ~3MepeH~e 

nocne nponeTa CTepmHR, T.e. CHa4ana nocnaHH~~ OT neBoro KOH4a 
c.~rHan 6YAeT IIAoroHR.Tb" npaBbl~ xoueu , n03TOMY npo~AeHH~e ~M 

paCCTORH~e COCTaB~T 
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rAe eo - ~n~Ha AaHHoro CTepmHR B nOKoe 
y = (l-v )-1/2. B 06paTHOM HanpaBneH~~ 
4y neBOMy KOH4Y, n03TOMY 

I So-c~cTeMa/, c =1, 
CBeT 6YAeT ~AT~ HaBCTpe

€n = fo(l ' v)y. 1161 

OTCIOAa AnR penRT~B~cTtKO~ An~H~ Ha~AeM 

e r = (€ + f )/2.. n n = f y
0 1"<t>opMyna YAn~HeH~R"1. 121 
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XOTR paCCMOTpeHHaR ~3Mep~TenbHaR npouenypa "MblcneHHaRII, B 
OTn~4~e OT TpaA~4~oHHO~, cBR3aHHo~ C 3ace4KaM~ OAHOBpeMeHHpro 
nonomeH~R KOH40B ~ nocneAYIO~~M np~KnaA~BaH~eM 3TanOHHoro Mac
wTa6a, OHa <t>aKT~4eCK~ OTpamaeT peanbHYIO <t>~3~4eCKYIO C~TYd4~1O. 

,ileno B TOM, 4TO OCHOBHaR 06naCTb np~MeH~MOCT~ Teop~~ OTHOC~

TenbHocT~ - 3TO RBneH~R M~KpOM~pa. np~ 3TOM no COBpeMeHH~M 

npeACTaBneH~RM B3a~~O~f~~~R M~Kpo06beKTOB, H, B 4aCTHOCTH, 
Otn' . " 

@ 



3neMeHTapH~X 4aCTH4, npOHCXoART C nOMO~b~ 06MeHa KBaHTaMH nOnR. 
rpy60 rOBOpR, 3TH BSaHMOAe~CTBHR - THna nOCWnKH-npHeMa KBaH* .TOB HnH, Ha APyroM RS~Ke, MOmHO CKaSaTb, 4TO 3TO - BSaHMOAe~

CTBHR /OC06eHHO 3neKTpOMarHHTHOe/ nOKa4HOHHOrO THna. Konb CKO
pO 3TO TaK, TO 04eBHAHO, 4TO XapaKTepHSY~~He BSaHMOAe~CTBHR 

3¢¢eKTHBH~e npOCTpaHCTBeHHb~ paSMep~, KOTOp~e MOmHo HaSBaTb 
IIAHHaMH4eCKHMHII **, AOnmHbl onpenenar scs HMeHHO penRTHBHCTCKO~ 
AnHHO~ 12 I. 

'CneAyeT TaKme OTMeTHTb, 4TO Ha RS~Ke 4eT~peXMepHOro npeA
CTaBneHHR penaTHBHCTcKaR AnHHa onpeAenReTcR npOCTpaHCTBeHHO~ 

4aCTb~ nonypasHocTH AByX 4-aeKTOpOB, OnHC~8a~~Hx np04eCC~ pac
npOCTpaHeHHR caeTa B npRMOM H 06paTHOM HanpaBneHHRX. B paCCMOT
peHHOM B~we cny4ae AnR COOTBeTCTBy~~ero 4-aeKTopa t~ (i=O,l, 
2,3) B S- H So-c~cTeMax 6YAeM HMeTb 

i ' i r r (v e0 y, £oy, 0, 0) , er 0 ( 0, eo' 0, 0 ). /3a , 6/ 

3AeCb, MomeT 6~Tb, TaKme cneAyeT nOA4epKHYTb, 4TO TonbKO B 
paMKax KP~ $aKTH4ecKH paspewaeTcR np06neMa, CBRsaHHaR C cy~ecT
BOBaHHeM ¢YHAaMeHTanbHo~ /HnH 3rreMeHTapHo~/ An~Hb;/3/, KOTopaR, 
KaK nonara~T, AonmHa HrpaTb 60nbwy~ ponb B ¢HSHKe 3neMeHTapH~X 

4aCTH4. ~e~CTBH.TenbHO, aaeneuae £f npOTHBOpe.4HT 06~enp&-1HRTbJM 
npeACTaBneHHRM 0 COKpa~eHHH penRTHBHCTCKH ABHmY~HXCR MacwTa
60B / 41 • nO-BHAHMOMY, HMeHHO 3TO HMen B BHAY Ilayna 151 B c aoex 
saMe4aHHH 0 TOM, 4TO yHHBepcanbHaR HaHMeHbwaR AnHHa, HaBepHoe, 
He MomeT cy~ecTBoBaTb Ha OCHOBaHHH penRTHBHCTCKO~ HHBapHaHTHO
CTH o 

2 0 BuoUMme pa3Mepm 6~cmpoo8uxY~UXCR o6veKmo8.~MeH

HO npH ~SY4eHHH 3TO~ npo6neM~ H 6~no, nO-BHAHMOMY, BnepB~e no
CTaBneHo nOA COMHeHHe yKopeHHBweeCR npeAcTaBneHHe, 4TO penRTH

l 6 /•BHCTCKH ABH>t<Y~HeCR o6beKTbl AonmHbl BcerAa cmHMaTbcR KaK, B
 
4acTHocTH, H 6blITO YCTaHoBIteHo / 7 ,81 , T04e4Hbl~ Ha6n~AaTenb', -ra

XOAR~~~CR B6nH3H nyTH ABHmeHHR cTepmHR, 6YAeT B COOTBeTCTBHH
 
C ¢opMynaMH /la/ H /16/ BHAeTb YAnHHeHH~~ B (1+v)y pas npH

6nHma~~H~cR CTepmeHb H cOKpa~eHH~~ B (1-v)y pa3 nponeTeBw~~
 

c r epxe-n, H T.A. npH 3TOM IIcpeAHHIIIII BHAHMbl~ paaaep /c Y4eTOM
 
npOMe>t<YT04HbIX nonomeHH~/ 6YAeT onpenenar s cn l1MeHHO lI<t>opMyno~
 

YAnHHeHHR It /2/ 0 MomeT 6blTb, ocofio ro aHHMaHHR sacnymHBav.n HC

cneAOBaHHR nOBeAeHHR aHAHMo~ ¢OPMbl penRTHBHCTCKH ABHmy~e~cR
 

c¢epbl / 91 •
 

* ,T.e. Tex ~e ~H3H~ecKHX CHrHanOB. 
~ 

Oco6eHHo~ ecnH yqecTh, ~TO B MHKpOMHpe BnHHHweM rrpo~ecca 

H3MepeHHR /B3aHMo~eHcTBHR/ ~e npeHe6pe~h Henh~R. 

2 

,~J 

Ho canoe cyuiecr BeHHoe BO BceM 3TOM TO, 4TO 06b14Hbl~ " npo
u,ecc BHAeHHR II RBnReTCR CBcero pOAa MOAH¢HKa4He~ paCCMOTpeHHoro 
B~we nOKa4HOHHoro MeTOAa HSMepeHHR, H cBRsaH co BsaHMOAe~CTBH
eM HsnY4eHH~X CBeTOB~X CHrHanOB /B KOHe4HOM C4eTe - ¢OTOHOB/ 
C Ha6n~AaTeneM HnH perHCTpHpY~~HM npH6opOM. n03TOMY BHAHM~e 

paSMep~ AonmH~ OTpamaTb caM xapaKTep BsaHMoAelllcTBHR /B AaHHOM 
cnY4ae 3neKTpoMarH~THoro/. Bo06~e me MomHo cKasaTb, 4TO no coa
peMeHH~M npeACTaBneHHRM B oCHOBe MexaHHSMa 3neKTpoMarHHTH~x, 

TaK me KaK H cHnbH~~ BsaHMoAelllcTBHIII, nemHT ¢aKTH4ecKH nOKa4HR 
/Hnllt IIBHAeHHell/ C nOMO~b~ ¢OTOHOB H rn~OHOB cooTBeTCTBeHHo. 
TaKHM o6pasoM, 3TOT, KasanOCb 6~, o6~AeHH~~ Bonpoc 0 BHAHM~X 

paSMepax 6~cTpoAaHmY~HxcR 06beKToB, Ha caMoM Aene TeCHO CBR
saH C caM~MH rny6HHHwMH npo4eccaMH MHKpOMHpao 

R __ ~ ~ 

-.. ~- i-fJ-oT~~---

npeACTaBneHH~~ pHCyHOK KaK pas Hnn~cTpHpyeT TO, KaKHM npo
ToH-MHweHb/T/ IIBHAHTII penRTHBIlfCTCKH ABHmY~H~CR (y ~ 10) npo 
TOH/P/. lIBHAHT11 - 3TO sHa4HT, 4TO oH oAHoBpeMeHHo ¢HKcHPyeT 
ClIlrHanbl /¢OTOHbl/, xoropue 6blITH HcnyqeHbl B pasuue MOMeHTbl ape
MeHH, cKameM, HS T04eK P1 npH 3TOM napaMeTp YAapa b~ 00H P2• 
B ·AaHHOM cny-rae Hnpo4ecc BHAeHHR11 RBnReTCR nonpoc r y cocTaBHoIII 
4aCTb~ KynoHoBcKoro B3aHMoAe~cTBHR, a penRTHBHcTcKaR AflHHa 6y
AeT xapaKTepHsoBaTb co6o~ HeKoTopwIII 3¢¢eKTHBH~~ /ycpeAHeHH~~ 
no BpeMeHH BsaHMoAe~cTBHR/ npoAonbH~1II pasMep HaneTa~~ero npo
ToHa. 

3. "Ilapa ooicc" C 3.fleKmpOCmamU1.leCKOU 37-t,ep2Ueu KOHOert
camopal101 pOAcTBeH HSBecTHo~ npofinene 4/3 /CM. ,HanpHMep,/l1l/.
 
HanOMHHM ero rnaBH~e 4epT~ •. nnocKonapannenbHwIII BakYYMH~1II 3a

p~meHH~~ KOHAeHcaTOp pacnonomeH HopManbHO KOCH Xo' nno~aAH
 

ero nnaCTHH A, sasop MemAY HHMH £0' npH 3TOM nnOTHOCTb 3HeprllfH
 
anexr pauecxor'o nona (Ex) oriperieriae r c a BenH4HHo~ Po = Ex/2. non

HaR anexr poc r ar auecxaa 3HeprHRtiJo nonyvaer c a YMHomeHHeM. Po Ha
 
BenH4HHY npoc-r paucr seuaor-o 06beMa V(o) = A roo PaccMoTpHM r eneps ,
 
4eMy paBHa 3neKTpOCTaTH4eCKaR 3HeprHR KOHAeHcaTopa C T04KH spe

HHR S-CHCTeM~, r~e OH ABHmeTCR co CKOPOCTb~ v. nOCKonbKY Ex
 
He npeo6pasyeTcR npH nepexoAe K S-CHCTeMe, nnOTHOCTb 3HeprHH
 

3 
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P OCTaHeTCR He~3MeHHO~ (p = po). nno~aA~ nnaCT~H TaKme He ~3
MeHRTCR, HO 3a30p MemAY H~M~, cornaCHO $OpMyne COKpa~eH~R, 

AOn}f{eH YMeHbW~TbCR AO e / Y' CneAOBaTenbHO, auepr ua .~ r axxeo
YMeHbW~TCH Ha Ben~4~HY Y, TorAa KaK, no BceM KaHOHaM, B pe
3ynbTaTe AB~meH~R OHa AonmHa B03paCTaTb B y pa3. B 3TO~ 3aKn~

4aeTCR cyr s napanoxc a P~HAnepa-LleH'ypa/l0/ 0 

nerKO B~AeTb, 4TO B paMKax KPLl H~KaKoro napaAOKca He B03
H~KaeT, nOCKonbKY, cornacuo II$opMyne YAn~HeH~R" /2/, y ABi-1my
~erOCR KOHAeHcaTopa 3a30p YBen~4~BaeTCR B y pa3. CneAoBaTenb
HO, 3neKTpOCTaT~4eCKaR 3Hepr~R TaKme B03paCTeT B nonHOM co 'J 
OTBeTCTB~~ C 06~e~3BecTHbIM 3aKOHOM 113Hepr~R = y x 3Hepr~R no
KOR " 0 

Bnp04eM, CTporo rOBopR, np~ B~4~cneH~~ 3~epr~~ cneAyeT on~
paTbCR Ha KOBap~aHTHoe B~pameH~e AnR pi(~,~), KOTopoe B AaH
HOM cnY4ae MomeT 6~Tb 3an~caHO B npOCTOM B~Ae 

p'i	 = r t ik d V = t ik V /4/. k k • 

ik ~ trAe - TeH30p 3neKTpoMarH~THoro nonR, V
k

- KOBap~aHTH~~ 

4-BeKTOp o6beMa. np~ 3TOM B COOTBeTcrB~~ C /3/ ~MeeM 
;\ 

V	 (V Y, y V Y, 0, 0), V ( ) (V( ) ,0, 0, °), /5a,61 

" 

k	 (0) (0) k 0 0 . 

rne Yeo) = eoA. B pe ayns r a r e AnR 3neKTpOCTaT~4eCKO~ 3Hepr~~ 

AB~my~erocR	 nonY4~MKOHAeHcaTopa 

~ = pO = t oOVo + to 1 VI'	 /61 

C Y4eTOM $OpMyn npe06pa30BaH~~ AnR KOMnOHeHT t ik 

tOO	 _ y2 ( tOO + Y2 t 11 ) to 1 = y Y(ttoo) + t l;) ). 171- (0) (0)' 

t11 = 2(t 11 y2 t oo)	 t
Y (0) + (0)' 

~ cy~ecTBy~~e~ CBR3~ Me mAY nnOTHOCTb~ 3Hepr~~ ~ AaBneH~eM 

tl;) =-t(~) ne rxo Ha~AeM, 4TO . 

t 0 1 t ll=t 1 1 
p tOO = teo = p , ::= 0, (0) •	 17 / I

(0) 0 

TaK~M 06pa30M, BTOPO~ 4neH B 161 06pa~aeTCR B Hynb, ~ M~ 

Ae~CTB~TenbHO ITenep~ yme cTporol np~XOA~M K Tpe6yeMOMY B~

pameH~~ ~ =&'0 y. . 
BMeCTe C TeM cneAyeT OTMeT~Tb, 4TO $OpManbHO Aame np~ Tpa

A~~~OHHOM nOAxoAe H~KaKoro napaAOKca He B03H~KaeT. Lleno B TOM, 
4TO B 3TOM cny~ae BMeCTO 151 ~MeeM 

~ 
~ 

J PYKon~Cb nocTyn~na B ~3AaTenbcK~~ 

7 AeKa6pR 1988 rOAa. 
oTAen 

4 -.. 5 

VE(V(O) y-1,O,O,O), V~) (V(O) .-vV(O) ,0,0),	 18a,61 

a n03TOMY, cornaCHO /4/, y nOKOR~erOCR KOHAeHcaTopa ~Mnynbc 
p10) ~O /1/, TorAa KaK y AB~my~erocR HanpOT~B p1= 0 Ill. OA
HaKO 04eB~AHO, 4TO nocneAH~~ pe3ynbTaT $~3~4eCK~ 6eCCM~cneH.1	 . 
Mbl C He06xOA~MOCTb~ AOn>i<Hbl no noxar s p(o) = O. 3TO ycnoaue
 
/C Y4eTOM t~~) ~ 0/ 0AH03Ha4HO BeAeT K Tpe60BaH~~ Vl~O) = 0
 
/cp. C /56//. TaK~M 06pa30M, BBeAeH~e KPLl $aKT~4ecK~ npeAon

peAenReTCR $~3~4eCK~M~ Tpe60BaH~RM~.
 

ABTop B~pamaeT 6naroAapHocTb K.Ll.ToncToBY 3a ~HTepec K 
np06neMe ~ nOAAepmKy. 
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