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§1. np~ on~caH~~ AB~meH~~ 3aP~Aa CPeACTBaM~ KnacC~4eCKOH 
3neKTPOA~HaM~K~ B03H~KaeT 3aAa4a, CB~3aHHa~ C y4eTOM peaK~~~ 
co6cTBeHHoro 3neKTpoMarH~THoro non~ 3aP~Aa. CornacHo ypasHeH~
~M MaKcsenna ~3ny4eH~e ycKopeHHoro 3aP~Aa yHoc~T 3Hepr~~ ~ ~M
nynbc, peaK~~~ ~3ny4eH~~ ~MeeT A~cc~naT~BH~H xapaKTep, 4TO He
o6xoA~Mo np~H~MaTb so BH~MaH~e. CooTBeTCTBY~~ee Knacc~4ecKoe 
pen~T~B~CTCKoe ypasHeH~e AB~meH~~ T04e4Horo 3aP~Aa - ypasHeH~e 

nopeH~a-A~paKa InA! - ~MeeT B~A= 

• i ik ae 2 • 
m0 v .. ej= vk --,-v 

f 

2 2••i ;·k· 
+ '3 e ( v + v v v k ). /1/ 

3AeCb m0 - 3aTpaso4Ha~, ~n~ MexaH~4ecKa~,Macca 3aP~Aa; vi,. dzi 
dr-

4-cKopOCTb 3aP~Aa; HO_PM~POBKa 4-cKOpOCT~ VkVk"' 1 OTBe4aeT MeT- " 
P~Ke /+-- -1; z',.z'(r) - M~posa~ n~H~~ 3aP~Aa; T04Ka 03Ha4a-
eT A~~epeH~~posaH~e no co6cTBeHHOMY speMeH~ r; A~~~epeH~~an 

C06CTBeHHOrO BpeMeH~ B B~6paHHOH t~CTeMe eA~H~~, B KOTOPOH CKo-
poCTb cseTa c = 1, cosnaAaeT c 3neMeHTOM An~Hbl M~posol1 n~H~~ dr 
= ( d:i" d~ ) '4 ; e - 3aP~A; a - 6e3pa3MepH~H MHOm~Tenb nop~AKa 
eA~H~~~; f' - Man~H ~HBap~aHTH~H napaMeTp, CTpeM~~~Hcq K H~n~ 
An~ T04e4Horo 3aP~Aa ~ cosnaAa~~~H no pa3MepHOCT~ c r; j='k = 

i k k . =a A - a A I - TeH30p BHewHero 3neKTPOMarH~THOro non~' KOTOpoe 
C4~TaeTc~ 3aAaHH~M, Au - 4-noTeH~~an sHewHero 3neKTPOMarH~THoro 
non~; ak !'!la/axk. 

YpasHeH~e /1/ cTporo cneAyeT H3 Knacc~4eCKo~ 3neKTPOA~HaM~
K~/V ~ MOmeT 6~Tb nony4eHO, B 4aCTHOCT~, ~3 ypaBHeH~~ AB~meH~~ 
Hb~TOHa c c~noH nopeH~a. 

movi(r) .. e5ik (r)vk(r)+e 5ik (r-f')vk(r), 
self /2/ 

npeAenbH~M nepeXOAOM np~ f'40; TeH30P co6cTBeHHoro 3neKTpoMar
H~THoro non~, 5 ::If ( r -f '), Bbl4~cn~eTc~ ~3 3ana3Ab1Ba~~~x noTeH
~~anos n~eHapa-B~xepTa ~ pa3naraeTC~ B P~A no CTeneH~M C06CTBeH
Horo speMeH~ 3ana3Ab1BaH~~ f '. He~c4e3a~~e s npeAene f '4 0 4neHbl 
3Toro P~Aa ~ COCTaBn~~T peaK~~~ COOCTBeHHOrO 3neKTPOMarH~THOrO 
non~ 3aP~Aa/Tp~ nocneAH~x cnaraeM~X B /1//. 
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Ko3~~~~~eHT ~ Ha3biBaeTc~ co6cTBeHHOH 3neKTpoMarH~THOH Mac-

f, --.- I 

COH T04e4HOrO 3aP~Aa;j9"la 6ecKOHe4Ha, 4To·fien~~TC~ OTpameH~eM 
I 
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CTeneHH HeCOBepweHCTBa KnaCCH4eCKO~ 3neKTPOAHHaMHKH B BOnpoce 
npOHCXOmAeHH~ MaCCbl 3neKTpH4eCKOrO 3aP~Aa, oeCKOHe4HOCTb ycTpa
H~eTC~ nH60 npo~eAYPO~ nepeHOpMHpOBKH MaCCbl IC4HTaeTC~, 4TO Me
XaHH4eCKa~ Macca m0 COAepmHT OTpH~aTenbHY~ 6eCKOHe4HOCTb, TaK 
4TO B cyMMe o6e Mace~ Aa~T Ha6n~AaeMoe aHa4eHHe Mace~ 3neKTpoHa 

2 
m .. m

0 
+ ~ I, Im6o HcnonbaosaHHeM An~ Bbi4HcneHH~ co6cTBeHHoro 

f 

non~ aap~Aa nonypaaHocTH aana3Ab1Ba~~Hx H onepema~~Hx noTeH~Ha-
nos; B 3TOM nocneAHeM cny4ae B ypasHeHHH $HrypHpyeT MexaHH4e
cKa~ Macca m0 , COOTBeTCTBY~~a~ Ha6n~AaeMo~, H ypaBHeHHe nA npH
HHMaeT BHA: 

rge 

mo~i .. eS:ik vk+ffioro(~i+vi~kvk ), 

2 
2 e 

ro "'3 ~-

131 

§2. YpaBHeHHe 131 HMeeT P~A He$H3H4eCKHX peweHH~, cpegH KOTO
p~X HaH6onee npOTHBOpe4HT npegcTaBneHH~ 0 AHCCHnaTHBHOM xapaKTe
pe peaK~HH H3ny4eHH~ caMOYCKOP~~~eec~ peweHHe, KOrAa 3ap~g, Bbi~

A~ H3 BHewHero non~, npogonmael caMonpoHasonbHO HeorpaHH~T~Ho 
yCKOP~TbC~ - 3$$eKT nocneyCKopeHH~. ~MeHHO, nyCTb B /j/ J •U; 
YMHOma~ CKan~pHO o6e CTOpOH~ 131 Ha ~i H Y4HT~Ba~ COOTHOWeHHe 
OpToroHanbHOCTH vkvkx0, ~Bn~~~eec~ cnegCTBHeM HOpMHPOBKH 4-cKo
pOCTH, nony4aeM 

'k' '"k~ m0 r0 d .k. 
m0 v Vk=m 0 r 0 v v.kz-

2
--;r;(v vk)' 141 

oTKYAa 

• k. 2 2 
v vk =--A exp(3m0 rle ); 151 

2 
nocTO~HHa~ HHTerpHposaHH~ A ~0 BBHAY npocTpaHCTBeHHoro nOA06H~ 
4-ycKopeHH~. 0TC~Aa BHAHO, ~TO gn~ HeHyneB~X 1 2 yCKOpeHHe Heor
paHH4eHHO paCTeT. 

§3. 3ToT csoeo6paaHbl~ 113$$eKT M~HxayaeHa'' C4HTaeTc~ ge$eKTOM 
KnaCCH4eCKO~ 3neKTPOAHHaMHKH; OgHaKO He ~Bn~eTC~ nH nocneyCKOpe
HHe npoo6pa30M KBaHTOB~X CBO~CTB peanbH~X MHKP04aCTH~ HnH, BO 
sc~KOM cny4ae, peweHH~ 6onee peanHCTH4H~x ypasHeHH~ lgocTaT04HO 
scnoMHHTb Zitterbewegung WpegHHrepa AHPaKoBcKoro 3neKTpoHal? 
B caMoM gene, nycTb s 151 m0 .. o, Torga KBagpaT 4-ycKopeHH~ TaKo
ro 6eaMaccosoro aap~ga nocTo~HeH. EcnH 6eaMaccosa~ 4aCTH~a ABH-
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raeTC~ CO CKOPOCTb~ CBeTa, TO OTnH4He OT Hyn~ nOCTO~HHOrO KBaA
paTa 4-ycKopeHH~ 03Ha4aeT, 4TO npOCTpaHCTBeHH~~ BeKTOp YCKOpeHH~ 
nepneHAHKyn~peH BeKTopy CKOpOCTH, T.e. 4aCTH~a COBepwaeT, B006~e 
rosop~, cnomHoe ABHmeHHe. 

§4. TaKoe Ha6n~geHHe noason~eT ycTaHOBHTb cs~ab ypasHeHH~ 
nA H Kne~Ha-ropAOHa /Kfl. B Ka4eCTBe nepsoro wara HaAo aaMeTHTb, 
4TO 111 MOmHO 3anHCaTb IBHeWHee none OTCYTCTByeTI B BHge 

• i ae
2 

• i 2 c' 2 2 i · k • m_v (r)z--V (r---)+-e V (r)v (r)vk(r) ··-u c' 3 a 3 

lrge c'->01 HnH nepeo6oaHa4HB H•(213)c'la: 
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HnH BBeg~ H30TpOnH~~ 4-BeKTOp/V: 

k k k 
Rxx-z(r-c), 

k 
R Rk .. 0, 

movi,.._ .!e2vitr-d 
~ R ". 

+1.e2vivk; 
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rge 
k 

lim ( c I R v k ) ,. 1. 
f-+0 

161 

171 

181 

191 

HaoTponHbl~ 4-seKTop Rk HanpasneH H3 aanaagbiBa~e~ T04KH z~r-c) 
Ha MHPOBO~ nHHHH aap~ga B T04KY Ha6n~AeHH~ X , KOTOpa~ OAHOBpe
MeHHa c zk(~. YcnosHe 181 aagaeT co6cTBeHHoe speM~ aanaaA~BaHHR 

KaK $YHK~M~ KOOPAHHaT~ xk T04KM Ha6n~AeHM~ M no3BOn~eT B~pa-
3MTb 4aCTHy~ npOM3BOAHY~ no KOOPAMHaTaM T04KH Ha6n~geHH~ 4epe3 
npOM3BOAHY~ no C06CTBeHHOMY BpeMeHM, 

AH$$epeH~MPY~ /8/ no KOOPAMHaTaM T04KM Ha6n~AeHMR, nerKo Ha~-
TM: 

a k k dl ar 
--.R Rk"" ~ ( o. -- --r), 
axl I dr axl 

r 

OTKyga 

aT r R. 
--.::z l 

ax'~· vk 

rge rrxr-~ TaK 4TO ecnH ¢=-¢(rr) 

/101 

- HeKoTopa~ $YHK~M~ aanaa-
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A~Ba~~ero C06CTBeHHOro BpeMeHH, TO 

. Ri • 
a•¢(r ) - -;r:- ¢. 

r R vk 
/11 I 

An~ Taro, 4To6~ Ha~TH npeACTasneHHe onepaTopa A'AnaM6epa 
B npOH3BOAH~X no 3ana3AbiBa~eMy C06CTBeHHOMY BpeMeHH, onpeAenHM 
cHa4ana 

· k · Ri k 
k. i k-

Ri ~ i · R Ri R vk a• R vk- ( 0~- Vk-n-) v 
R vn 

+ n :s V - --n-- + ---;---- ' 
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n n Rk • n R ¢ a ak¢(r )-a--¢ ,.(ok -"k--)---

r Iflv R ffiy Rmv m 
m m 

n • n. 
R!IJ (v Rk R Rvn 

m 2 k--m-+ k-m-
(R Vm) R V m R V m 
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Tenepb, nonara~ B /13/ n -k 
nerKo nony4HTb: 

k 
H Y4HT~Ba~' 4TO ok"" 4, 

l k • 
0 ¢ (r r ) = a ak ¢(r r)-~ ¢. 

R vk 

Hcnonb3Y~ /14/, MO>KHO nepenHcaTb /9/ B BHAe 

• i mo ro 2 i i ·k • 
m0v (r)-- -

2
-o v (r,)+m0 r 0v (r)v (r)vk(r), 

/12/ 

/13/ 

a TaK>Ke /8/, 

/14/ 

/15/ 

rAe rr-+r. 
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5eCKOHe4Ha~ 3neKTPOMarHHTHa~ Macca 11 cnp~TaHa 11 nOA 3HaK 0 , 

n03TOMY MeXaHH4eCKaR Macca B neBO~ 4aCTH /15/ AOn>KHa 6~Tb OTpH
~aTenbHO~ 6eCKOHe4HOCTb~, TaK 4TO HAeonorHR nepeHopMHPOBKH MaC
e~ B AYXe §1 CTanKHBaeTCR 3AeCb C TPYAHOCTRMH HHTepnpeTa~HH, 
KOTOpble He B03HHKa~T npH HCnanb30BaHHI-1 onepe>KaiOII\ero B03Ae~CTBHR 
B cneAy~eM CMbiCne. YpasHeHHe /8/ HMeeT ABa KOPH~, Anfl aana3Abi
Ba~ero 1-1 onepe>Ka~~ero co6cTBeHHoro speMeHI-1; nerKo BI-1AeTb, 4TO 
ecnH ¢= ¢(r a)•</;( r + ( ), rAe r a ecTb onepe>Ka~~ee co6cTBeHHoe spe
MR, TO 

4 

lim (If I / Rk ( r a) vk ( r 
8 

)) ,. -1 
T -+ T a 

,I} 
; 

• 

lj 

H 

2 "¢Cr a). 
o2¢(r") • Rk(r .. )vk(r") 

/16/ 

BBOA~ no onpeAeneHI-1~ 

2 . 1 2( i i ••i o V1 (r)-- limo V (r) +V (r
8
)).-2v (r), 

2 r,,ra-+r r 

/17/ 

MOlKHO 3anHcaTb CB060AHOe ypaBHeHHe nA /3/ B BHAe 

• i mo ro 2 i i • k • m0 v (r)·-~o v (r)+ffior0 v (r)V (r)vk(r), /18/ 

rAe B neBO~ 4aCTH CTOHT /KOHe4HaR/ MeXaHH4eCKaR Macca 3ap~Aa 
H co6CTBeHHOe BpeM~ RBnReTc~ $YHK~He~ KOOPAHHaT• 

Aanee npeACTOHT npeAenbH~~ nepexoA K Hyneso~ MexaHH4ecKo~ 
Macce aap~Aa• B 3TOM npeAene CKOPOCTb 3aP~Aa 6yAeT paBHa CKOpo
CTH cseTa 1-1 cooTHoweH!-1e /17/ noasonReT HHTepnpeTHposaTb caMo
Ae~cTBHe TaKara 3aPRAa KaK B3aHMOAe~CTBHe C co6CTBeHHWM He3anaa
AWBa~~HM 3neKTPOMarHHTHWM noneM - nonycyMMa s KPYrnbiX cKo6Kax 
npaBO~ 4aCTH /17/ eCTb, 04eBHAHO, MrHOBeHHOe 3Ha4eHHe 4-cKOPOCTH, 

4T06W He HMeTb Aena C 6eCKOHe4H~MH KOMnOHeHTaMH 4-CKOpOCTH 
~C~Maccvcvi"~ ::.::;;:::,1.::, "::.!"'!:.;:vv5t:ig~; ;v :-:~~::~--:-~~ :~ · :eT ... I!"'PxMPf'J..~nMy Rnn

HOBOMY BeKTOPY /cp. c7 13/; ki .dzi/cJ8, KaCaTenbHOMY K MHPOBO~ nH
HHH 3aP~Aa. 3AeCb 9 ecTb HeKOTOP~~ napaMeTp, MeHR~~H~C~ BAOnb 
MHPOBO~ nHHI-11-1, nonara~ m0,.Q, nOACTaBn~~ /5/ B /18/ H BBOA~ BMeC!O 
4-cKOPOCTH 6e3MaCCOBOrO 3apRAa 11nponop~HOHanbHbl~ 11 e~ 4-BeKTOp k

1
, 

MO>KHO nony41-1Tb 

02 k i + 2>.. 2 k i - 0 /19/ 

BMeCTe C AOnOnHHTenbHbiM ycnoBHeM 

kik; -o. /20/ 

Bblpa>Ka~~HM 6e3MaCCOBOCTb 3aPRAa H onpeAen~~~HM k i KaK none 1-130-
TponHoro 4-BeKTOpa, Ka>KAaR KOMnOHeHTa KOTOporo YAOBneTBOp~eT 

ypasHeHH~ Kne~Ha-fopAoHa /19/. 

§5. HTaK, CB060AHOe YPaBHeHHe nopeH~a-AHPaKa B npeAene 6ea
Maccosoro aapRAa H B npeAnono>KeHHI-1, 4TO nocneycKopeHHe HMeeT Mec
To, nepexoAI-1T B cso60AHOe ypasHeH!-1e Kne~Ha-fopAOHa AnR seKTOpHo~ 
BOnHOBO~ $YHK~HH, KOMnOHeHTbl KOTOpO~ CBR3aHW ycnOBHeM /20/. naHCK 
$H3H4eCKI-1 npHeMneM~X peweHH~ CHCTeMbl /19/-/20/ COCTaBHT npeAMeT 
OTAenbHOro paccMoTpeHHR. 
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§6. 3<)><)>eKT nOCJleyCKOpeHHfl, KOTOpbl~ AJlfl MaCCH8HOrO 3apfl.qa 
fi8H~M 06pa30M npOTI-180pe4HT 3.qpa80MY CM~CJly, 8 CJly4ae 6e3Macco-
80ro 3apfl.qa fi8JlfleTcfl mo6onbiTH~M npHMepoM 11 naMfiTH 11 : 3aPfiA co
xpaHfleT K8a.qpaT Ha4aJlbHOro 4-ycKopeHHfl. 3TO fi8JlfleTCfl, CO 8CeMH 
803MO>KHbiMH Or080pKaMH, .qOnOJlHHTeJlbHbiM C8H.qeTeJlbCT80M 8 nOJlb3Y 
rHnOTe3~ 0 TOM, 4TO OTHOWeHHe MHP08biX KOHCTaHT, A 2 - (m 2 /t 2 ). 

6bJJlo 3a<)>HKCHP08aHo 8 MOMeHT oonbworo B3pbl8a: 11 npo111e 11 8cero o.qH
HaK08~e AJlfl 8CeX T04e4H~X 3apfl.q08 Ha4aJlbH~e YCJ1081-1fl MO>KHO co-
3.qaTb, 11 nOMeCTH8 11 HX 8 O.qHy T04Ky! 

JU1TEPATYPA 

1. oa~ep B.H., KaTK08 B.M., <l>a.qHH B.C. H3Jly4eHHe peJlfiTI-181-1CT-
CKHX 3JleKTpoHo8. ATOMH3AaT, M., 1973, c.56. CM. TaK>Ke: 
CoKOJl08 A.A., TepH08 H.M. PenfiTH8HCTCKH~ 3JleKTpoH. 11HayKa 11 , 

M., 1974, c.123. 
2. Ho80>KHJlo8 IO.B., .Rnna IO.A. 3neKTpo.qHHaMHKa. 11HayKa 11 , M., 

1978, c.113. 
3. JlaH.qay 11.,[1., JlH<)>WH~ E.M. TeopHfl nonfl. 11HayKa 11 , M., 1973, 

r.2, c.314. 
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PyKonHCb nocryn1-111a 8 H3.qarenbCKH~ or.qen 
27 .qeKa6pfl 1982 ro.qa. 

.. 

HET nH nPOBEnOB B BAWEA BHBnHOTEKE? 

B~ MOJKeTe no.nyqMTb no noqTe nepeqMc.neHHble HMJKe KHMrM, 

eCJIM OHM He 6biJIM 38K838Hbl paHee. 

A3-11787 TPYAW III H~AYHBPOAHOH wKonw no HeHTpoHHOH ~3MKe. 
AnywTB, 1978. 

A13-11807 TPYAW III H~AYHBpoAHOro COB~BHMA no nponop~MOHanb
HWM M APeH~BwM KBMepBM. AY6HB, 1978. 

tl1,2-12036 

A1,2-12450 

All-80-13 

A4-80-271 

A4-80-385 

n?-A1-CL'1 

TPYAW VI BcecooaHoro coae~BHMA no ycKOPMTenAM 3BPA
*eHHWX ~BCTM~. AY6HB, 1978 /2 TOMB/ 

TPYAW V H~AYHBPOAHoro ceMMHBPB no npo6neMaM ~3MKM 
awcoKMX 3HeprMH. AY6H.B, 1978 

TPYAW XII He*AYHBpoAHOH WKonw MOOOAWX y~eHWX no ~3MKe 
BWCOKMX 3HeprMH. npMMOpCK0 0 HP6, 1978. 

TPYAW VII Bceco~aHoro coae~BHMA no ycKopMTenAM 3BPA
*eHHwx ~BCTM~, AY6HB, 1980 /2 TOMB/ 

TPYAW PB6~ero coae~BHMA no CMCTeMBM M MeTOABM 
BHBnMTM~eCKMX BW~MCneHMH HB 38M M MX npMMeHeHM~ 
a TeopeTM~ecKOH ~3MKe, AY6Ha, 1979 

TPYAW He*AYHBPOAHOH KOH$ePeH~MM no npo6neMaM 
HeCKOnbKMX Ten a AAePHOH ~M3MKe. AY6HB, 1979. 

TPYAW He*AYHaPOAHOH wKonw no CTPYKType AApa. 
AnywTa, 1980. 

'!'~:;~:..: '-'! ~:::::~:,:::.:;:::::;;:::::-:: ::::::.~.:::;;;: 
TOBOH TeOpMM nOnA. AnyWTa, 1981 

A10,11-81-622 TPYAW He*AYHaPOAHOro coae~aHMR no npo6neMaM MaTeMaTM
~ecKoro MOAenMpoaaHMA a AAepHo-~M3M~ecKMX MccneAOBa
HHAx. AY6Ha, 1980 

A1,2-81-728 TPYAW VI He*AYHapOAHOro·ceMHHapa no npo6neMaM ~M3MKH 
awcOKMX 3HeprMH. AY6Ha, 1981. 

A17-81-758 TPYAW I I He*AYHapoAHoro CMMn03MyMa no M36paHHWM 
npo6neMaM CTaTMCTM~ecKOH MexaHMKM. Ay6Ha, 1981. 

A1,2-82-27 TPYAW He*AYHaPOAHOro CHMn03MyMa no nonRpMaa~MOHHWM 
RBneHMRM a ~H3MKe awcoKMX 3HeprMH. Ay6Ha, 1981. 

P18-82-117 TPYAW IV COBe~aHHR no MCnOnb30BaHM~ HOBWX RAepHO
~H3H~eCKHX MeTOAOB AnA peweHHR Hay~HO-TeXHH~eCKHX 
H HaPOAHOX03AHCTBeHHWX aaAa~. AY6Ha, 1981. 

A2-82-568 TPYAW coae~aHMA no MccneAoeaHMRM a o6nacTM 
penRTHBHCTCKOH RAePHOH ~M3HKH. AY6Ha, 1982. 

A9-82-664 TPYAW coae~aHHR no KonneKTMBHWM MeTOAaM 
ycKopeHMA. AY6Ha, 1982. 

A3,4-82-704 TPYAW IV lle*AyHaPOAHOH WKonw no HeHTPOHHOH 
~M3MKe. AY6Ha, 1982. 
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3aKa3~ Ha YITOMAHYTNe KHHrH MOryT O~Tb HarrpasneHbl ITO 8APecy: 
101000 MOCKBa, rnaBrroqTaMT, IT/H 79 

W3A8TenbCKHH OTAen 06beAHHeHHOrO HHCTHTYT8 AAePH~X HCCneAOB8HHH 



'IDIATWIECKHE KA TErOPHH IIYSJIHKAUHA 
OB'bE~HHOrO HHC"1WW'YTA s_nEPHYX 

HCCJI~OBAHHA 

Ha.aeKC TeM8TIIKB 

1. 3KcnepHMeHTanbH8~ ~3HK8 BWCOKHX 3HeprM~ 

2. TeopeTH~CKa~ ~3HKa BWCOKHX 3HeprH~ 

3. 3KcnepHMeHTanbHa~ He~TpoHHa~ ~SHKa 

4. TeopeTH~CKa~ ~3HKa HH3KHX 3HeprM~ 

5. MaTeMaTHKa 

6. RAepHa~ cneKTPOCKOnH~ H paAHOXHMH~ 

7. ~SHKa T~*enwX HOHOB 

8 . . KPHoreHHKa 

9. YcKopHTenH 

10. AaTOMaTHSa~H~ o6pa6oTKH 3KcnepHMeHTanbHWX 
A8HHWX 

11. Bw~cnHTenbHa~ MaTeMaTHKa H TeXHHKa 

12. XHMM~ 

13. TexHHKa ~3H~cKoro 3KcnepHMeHTa 

14. MccneAOBaHH~ TBePAWX Ten H *HAKOCTe~ 
~AepHWMH MeTOA8MH 

15. 3KcnepHMeHTanbH8~ ~SHKa ~AePHWX pea~H~ 
npH HMSKHX 3HeprH~x , 

16. Ao3HMeTPH~ H ~3HKa 3a~TW 

17. TeopH~ KOHAeHCHpoaaHHOrO COCTO~HH~ 

18. McnonbaoaaHHe ~esynbTaToa H MeTOAOB 
~HA8MeHTanbHWX ~3H~eCKHX HCCneAO&aHH~ 
B CMe*HWX o6naCT~X H8YKH H TeXHHKH 

19. 6HOCfii1311Ka 

• 

"' 

CepMRrHH A.B. P2-82-907 
0 caR3H ypaaHeHHH flopeH~a-~HpaKa H KneHHa-ropAoHa 

C~ecTaoaaHHe He~H3H4eCKHX peweHHH KnacCH4ecKoro penRTHBHCTCKoro 
ypaaHeHHR flopeH~a-~HpaKa /fl~/, y4HTwaa~ero peaK~H~ co6cTaeHHoro 3neKTpo
MarHHTHoro nonR 3aPRAa, o6W4HO C4HTaeTCJI ~aKTOM, npOTHBOpe4a~HM 3APaBOMY 
CMWCny. npeAnO*eHO paccMaTpHBaTb napaAOKC nocneycKopeHHJI - CaMOYCKOPR~eeCJI 

peWeHHe ypaaHeHHJI fl~ KaK npoo6pa3 KBaHTOBWX CBOHCTB MHKp04aCTH~, penRTH
BHCTCKOrO APO*aHHJI AHPaKOBCKOrO 3neKTPOHa. 3TO n03BOnReT, HCn0nb3YR npeA
CTaaneHHe onepaTopa A'AnaM6epa a npOH3BOAHWX no 3ana3AWBa~eMy H onepe*a~e 
MY co6CTBeHHOMY apeMeHH Ha MHPOBOH nHHHH 3aPRAa, nony4HTb H3 CBo60AHOrO 6e3 
Maccoaoro ypaaHeHHR n~ ypaaHeHHe KneHHa-roPAOHa AnR aeKTOPHOH aonHo&oH 
~YHK~HH ki C AOnOnHHTenbHWM ycnOBHeM kik;•O. 3aTparHBaeTCJI B03MO*HaR CBJI3b 
nocneyCKOpeHHJI C npo6neMOH YHHBepcanbHOCTH OTHOWeHHJI MHPOBWX KOHCTaHT. 

Pa6oTa awnonHeHa a fla6opaTOPHH HeHTPOHHOH ~H3HKH OHRH. 

C~eHHe 06~eAHHeHHOrO HHCTHTyTa RAePHWX HCCneAOBaHHH. ay6Ha 1982 

Sermyagin A.V. P2-82-907 
On Connection between Lorentz-Dirac and Klein-Gordon Equations 

Existence of unphysical solutions of the classical relativistic Lo
rentz-Dirac (LD) equation allowing for the radiation reaction of proper 
electromagnetic field of charge is considered usually as nonsense. It is 
suggested to treat the paradox of the afteracceleration or runaway solution 
of LD equation as a prototype of some sort quantum properties, namely the 
relativistic Zitterbeweging of Schroedinger. This permits by uti] izing 
the D•Alembertian representation in derivations with respect to retarded 
and advanced proper time to get from the massless free LD equation ~he 
Klein-Gordon equation for vector wave function ti under condition k1 k;•O. 
The possibility of connection between afteracceleration and the problem of 
universal ratio of world constants is also considered. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 
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