Hownagm Aragmemuun nayr CCCP
1975. Tom 225, Ne 5

YK 537.523.5 DH3UKA

T. A. JIOBIMOB
O MEXAHN3ME YCKOPEHIIAI KATOJAHBIX CTPYII ITAPA

(Ipedcragaerno akademuron J. H. Cedosvin 11 VII 1975)

Wapecrmo (oM., Hanpnmep, 0030psl B ('~°) ), 910 KaTOHOE MATHO BARYYMHOMH
AyTH ABIsfeTCS MCTOYHNKOM CTPYH Iapa Marepuana diextpoga. Pacxop mapa
B 9TOHl cTpye Olpefesser 2Po3ul0 3IeKTPoia B mapopoil gpase. Mamepenus cro-
POCTH KAaTOMHBIX CTPYil NOKA3aIM, 9T0 BIAJII 0T KATOZHOrO OATHA (HA paccTos-
Huax Goapmmx 1 cM) CKOpPOCTH B CTpye CBEDX3BYKOBEIC U BeChMa BEIUKHA
(10°—10° cri/cex) 1o abecomorTrol Beamumne (“~°).

Jas o6bAcHCHUSA OOHAPY/KEHHBIX DKCIEPUMEHTAIBHO BHICOKHX CKOpOCTEi
H COOTBETCTBEHHO BRICOKUX CpeHHX dHepruil (mOpAmKa MecsiTKOB HIEKTPOH-
BOJBT) UYACTII B CTPYAX, KOTOPHE OKA3HIBAIUCH CPABHUMEBEIMM U Jarke (0/b-
nimmu sEepran el (U — manpsskenuie Ha gyre), BRIABHHYTO MHOIO Pasidd-
Hex (pmsmveckux runotes. Hputugeckuil 0030p CyImMecTBYOIUX B 8TOi 061a-
CTH THIOTE3 MOsKHO Haiith 8 (%, %), aBTOPHI KOTOPHIX MPHEXOAAT K BEIBOAY O TOM,
qT0 HU OJHA M3 CYIeCTBYOIINX TUIOTC3 He MOKET CYMTATHCA YOOBIETBODPH-
TeqbHOII ¢ TOUKM 3peHHA ONMCAHWA BCel COBOKYIHOCTH ONBITHHIX NAHHLIX |
HEMPOTHBOPEINBOCTH (PU3HUECKUX IPEHON0MKeHUIL.

Tlocnepune paborhi B aToM Hampasienuu (%, °) onmpaloTcs mpu TpakToBKE
SKCOePUMEHTANLHRX JAHEBIX HA TPEIMoToKeHAe O CYIIecTBOBAHUHN ropba mo-
TeHNHAMa BOIU3N HoBepXHOCTH Karoga. Cauraercsd, 9T0 MAKCHMYM MOTEHIIHAIA
B 3TOM Tople MOJHeT IIPeBOCXOMUTH PA3HOCTH MOTEHIHMANOB Ha AYTe W JOIReH
COOTBETCTBOBATH CpejiHeil SHeprin YacTUX IIas3Mbl CTPYH; BOSHAKHOBEHIE qac-
THI BRICOKOHA DIEPIHH CBA3LIBACTCA MIPH 3TOM ¢ HOHU3aIuell HeiiTpaios B obia-
CTH BLICOKOTO HOTEHINAIA.

Houmennms «ropfa MOTEHIHANA» 110 CYIECTBY ONpEeMeiser HEeKOTOPLIR
MBICJIMMBIA HCTOYHAK DHEPIHi, AOCTATOYHBIN A OOBACHEHWA HabIIOTaeMbIX
B OLBITE DIOEPrHil cTpym. LIpu 51oM Bompoc 00 YCIOBHAX peaii3aiun IPUHIATO-
T0 pacIpee/Nenns NoTeHNnana B pealbHblX QU3HIeCKAX YCIOBEAX 1e 00CyM-
naerecs ¥,

B ¢BsA3u ¢ B3NOMKEHHEM BBIINE TIPENCTARIACT HHTCPEC BHOBL PACCMOTPETDH
BOIPOC 0 GWHAMHUKE RATONHBIX CTPYil Mapa W BC3MOMHOM O00hACHEeHWH Halmio-
laeMbiX B OObITax aKToB.

B mactosamiee BpeMs MOKHO CIHTATh YCTAHOBICHHBIM, 9T0 BONN3H IOBEPX-
HOCTH 27eKTPoga B 06;1acTH KATOMHOTO MATHAE WMeeT MeCTO BLICOKAd KOHIEH-
Tpanusa napos Marepuama saerrpoga (*). Ilo pasmmaupiM onenkamM RoHIen-
Tpanus gacTun B 910l o6aactu uMeer nopsmor 10°*—10% cm~? Ilpm ropenunu
AYTH B BAKYYMe OTCYTCTBYIOT CHJIBL, CIIOCOOHEIE yHepaTh 00JaKO Iapa BHICO-
HOTO JIABJIEHUS BOMU3M TIOBEPXHOCTH JIEKTPOAA, W MOITOMY NAp HCTEKaeT W3
aToll ofsacTu B BHAE CTPYH. Pacxoy rasa B KATOHOU CTPye ONpefeseTcs 3po-
31eil SREKTPOA B maposeit dase.

Baarogaps BLICOREM JABIEHUAM B ¢Tpye BOJAM3U NATHA, JBWREHIe raza B
Hell Ha HAYaJIbiloM y4acTKe pasiera GymeT rasofHHAMHTecKnM. Ilocae mocrta-
TOYHOTO PACIINPEHUS CTOJNKHOBEHHS UACTUIl r'a3a B CTpye OYyAYT OTCYTCTBOBATD
U gacTHNEL OyAyT ambo ABUTaThCA 10 HuHepumu (HeHTpassl), Amb60 YCKOPATHCA

* WmrepecHo, 970 B mocaefuell pabote B mamnov mampasiennmnm (%) (mamueckme mpo-
L{ecChl, CBA3AHHBIC ¢ MCTOFHHKOM 5HEPrHN, Boolme He OOCYMREAITCA, a HPOCTO HPEIo-
Jaraercd, 4TO TAKOH MCTOUHHE HeoOXOAUMOIl MHTEHCHUBHOCTH BONM3H NATHA CYIECTBYET.
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(MeKTPOHEL), MW 3aMEIATHCA (MOHLI) B CIA00M DIEKTPHIECKOM IIOJIe, Cy-
ImMecTBYIOImeM B AYTe BAAIN OT KATOMHOH 00JacTH.

BocIiorp30BaBImuUCh 3TAM OGCTOATENLCTBOM, 3aHHHIEM Ta30HHAMHAYECKIIT
MHTerpaibHBI 3aKOH COXPAHEHNsI dHEPIHH, BHIGDAB B Ka4ecTBE KOHTPOJBIEIX
CeueHWH ILIOCKOCTh, PACHIONOKEHHYI0 1A TPAHHIe IIasMBl ¢ 00IaCTBI0 0GBeM-
Horo sapsafa (cevenme 1) ™ MJIOCKOCTB, PACHOIOKEHHEYI0 B ofnacTm, Ife
CTONKHOBEHNA OTCYTCTBYIOT (ceuenme 2)

» G[u22/2—u12/2+i2—i1]=—(QZ+Q1)+Q+8+S*§ (1)

37ech U, P, P, i-— COOTBETCTREHHO CKOPOCTH, IIOTHOCTD, JABICHNE W TEIIOCO-
JepsRamme Tasa B cTpye, G — cyMMapHBIA pacxoj MaTepmaia aiekrpoga (apo-
3WA B HapoBoit (ase), ¢ — MOTepH Telna depe3 KOHTPOILHEE CEUICHHS 33 CUeT
TeILIOOPOBOXHOCTH, (), & — BHIXOJ HYHEPIUU ¢ W3Iy4eHNeM N IPUTOK DHEPrun
OT DJIEKTPHYECKOTO MO MEKAY KOHTPOILHBIMEA CEUEHHAMHE, & — IIOTOK WM-
LyJIbCca I SHEePIUH Yepes HadadbHOe CedeHre Heras3ofuHaMUIecROTO TPOMCX 0K~
nenna (HAIIpEMeD, HepPTUA MY9KA SMATHPOBAHIBIX W YCKOPEHHEIX B KATOJXHOM
OaJeHON 5JIeKTPOHOB, a TakKe MOHOB, MOKUTAIMIEX PACCMAaTPHBAEMEIH 00BeM
U COCTABIAOINNX MOHHHI TOK Ha KaToJ, HadaJdbHAf DHCPILUA IPH B3PLIBHOM
MeXxamHaMe 06pazoBanud IsATHA U T. A.). [Ipw monygenunn (1) mpepgmomaraeres,
4T0 pacmpefelcHIe MapaMeTpoB B KOHTPOIBHBIX CEYEHHAX B 00IACTH IATEH
OFAHOPOIHO. ‘

Coorromernne (1) mpegcrasaser co0oil o6l 3aKOI COXPAHCHNA YHEPTHH,
3AIHCAHHEBIN JIA CTAIMOHAPHOrO ciaydad. J{as HecTanwmoHApHLIX TATEH 3TO
ypaBHeHHE GyHeT UMEThL TOT ke BHJ, €CI: BPeMs Paspsaja MHOTO $OJBINe Bpe-
MeHH JKE3HH IIATHA, IpUUeM Ioj BeJWYUHAMHE, BXogamuMn B (1), B oToM cay-
yae Hajflo TOEEMATL cpefiime II0 BpeMeHH paspana smadenus. Pazmuame uzm-
YeCKHX HPOIECCOB, B YaCTHOCTH, IPUBOAAINAX K 00PA30BAHMIO Mapa, B ISATHAX
PasHOro THHA NPUBOAAT K PA3AUIHOMY OIPEJeIeHHI0 OTAeJbHBIX WIEHOB B
ypasuernn (1).

DByneM HCXOJHThH M3 TOTO, YTO BO BCeX ONBITAX [0 W3MEPEHWI0 CKOpOCTei
CTPYH Hapa, MeTeKAIMen n3 001acTn KATOJHOTO MATHA, 3aQHKCEPOBAHBL CKO-
POCTH HAMHOTO OOJBIIE TemIoBHIX. Ilo-BHAMMOMY, 5TOT (PAKT MOMKRHO CIHTATE
He 3aBHCAIIAM OT THIIa IATHA (KOTOpOe, KCTATH CKA3aTh, HA B OJHOM OMBITE
He mabmoganock). Ilpu otom u,>u,, u,*/2>>i,, HCHONB3ys Takmke yciuosme p.=0
m mpereGperas MOTepsAME Ha TEIJIONPOBONHOCTh W HanydeHHe, w3 (1) momywmm

Gu/2=e+e' —G(ew), e=IU,, (2)
L

Tie €, ; — H3MeHeHAe BHYTPeHHeN YHeprum ra3a Memay cedenumsmu 1 u 2, css-
3aHHOE ¢ M3MeHeHmeM cTeleHN HoHH3anuu U Bo3bympenneMm, U, — magenne mo-
TeHNUaIa B CTPye BHE CI0H O0BeMHOrO 3apsaja. KM IATHO MMEeT TelIoBOR
xapakrep (HampmMmep, TPYHNOBOE MATHO), TO MOCIeTHAE ABA wieHa B (2) ypas-
HOBEIINBAKITCH ¢ TOYHOCTHIO 0 orGpomennrrx dnenor (*°). llpm atom ypasme-
HEe DHCPIHA NPUHEAMAET IPOCTON BIJ

Gu2/2=I1U,=I1(U-U.), (3)

rge U — mamenme morennuana mo mgyre, U, — KaTopHoe mapenwe, peasnsylo-
meecs B ciroe 00BEMHOTO 3apfia MesRAy MOBePXHOCTHI0 DIEKTPoda M CeIenH-
em 1. Vpasmenne (2) mossosser cgeraTh HEKOTOPEIE 00IOAE BEIBOIEL

JHePrEd BHEHIHET0 HCTOYHMKA DHEPrHU, 00eCHedNBAIOIero TOpeHme pas-
pAma, paBHA MpPOM3BEIeHNIO TOKA Ha Lagenue morennuana ma gyre IU. MHosro-
My Beera G u,’/2<<IU. Orcloma Ais KIHETHIECKON DHEPIHH, PacCUNTANHON Ha
OJHY TAMEIYIO YacTHILY, HoIyYuM m u,”/2<IU,/G.

CaenoBaTesbuo, KHHETHIECKAS JHEPIHUA YACTHL, BEIPAIKEHHAS B DIIEKTPOHO-
BOJIbTAX, MOKET OBITH Gosbine amepruu el/, ecan

’=Im/ (eG)>1. (4)

IToT (PaKT He cBA3AH ¢ HANZAUUEM B OONACTH PAa3pAfa IMOTEHIMAJIOB, IpeBpa-
MAKnOMX OaeHne NOTeHNNAaNa Ha gyre. YRameM LIA HpUMepa, 4To mapaMerp
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a? (4) mopapgra 10 gas yexosmii skcmepmmentos (%),
mopsangka 40 — mas yexosmit (), mopsmra 200 — s UJ

yeaopuit (®) m T. 1. Onsmueckn MEXaHU3M YCKODeHHA 4 - AL
B JAHHOM CJIydae CBA3aH He ¢ IPOJETHBIM Il aMOu- y
nongpasiM (®) yckopermem mOHOB, a Hepejavedl mM-
IyNbca W BHEPTHH OT HIeKTPOHOB K THMKEIbIM dac-
THaM 3a cuer croaxuosenuil. Ilpm sToM ecTecTBEHHO,
4T0 MEeXaHH3M TAKOro yCKOopeHua TeM 6oxee adpder- . *nn

THBEH, 9eM G0JIbIie OTHONIEHNE IIOTOKA JJIEKTPOHOB K t

HOTOKY TSKENBIX 9acTHi, BBIpajKaeMoe IapaMeT- g IS B S
pom (4). 2 4 o

B rarogmpIx cTpysxX TEINIOBHEIX MATEH, A TaKKe
CTPYAX NMIOOBIX IATCH, B KOTOPHIX LIPHTOK DHEPIAH Pac. 1
Yepes HAYANBHOE CEYOHWE He IPEeBOCXOAHT LOTeph HA HEYOpYTHe NPOIECCH B.
o0beMe ¢TpyH, YCKOpEHHE mapa MPOECXOJHT 3a ¢4eT 06beMHOr0 HpHTOKA DHEep-
THHE 9JIeKTPUYECKOTO IOJH, IPUYEeM ypaBHEeHHe DHEPIUH B 3THX CIYyIaaX HMe-
er Bux (3).

Cootnomenue (3) MOMKHO MCHONBICBATEH IS 00palOTKI DHCICPUMEHTAIb~
HHX JAHHBIX [0 W3MEHEHHI0 CKOpPOCTeH B KaTOMHEIX cIpysax. H comamenuio,
B paoTax, MOCBALIEHHBIX DTOMY BOLIPOCY, 9aCTO OTCYTCIBYIOT HEOOXONUMEIE
s TaKoil o6paborkm mammbie. IlosToMy, HampuMep, HEeBO3MOMKHO o6padorTarh
obumpHLIE MaTepHas, cogepaamuiicss B ().

Hanbomee monmas sKemepuMeHTAIbHAA WHYOPMAIA, CBABAHAAA ¢ KATOM~
HBIMH CTPYAME, comepsrnutes B (%), 3mech I MIMPOKOTO Kpyra MeTallIOB mMe-
0TCA H3MEPeHHA pacXofa MaTephmaia KaTofa B MapoBod ¢ase, majeHHs HA
ayre u cropocreil (MagTHUKOBEIM MeTomoM). Jlmm o6paGoTHH 9TUX NAHHBIX
BOCHONB3YeMcs cooTHoIenmeM (3); [uId BTOTO MpeACTABHM ero B BUe

1/ 2eU U. ml
V=1, 1— = |/ —=a. (5)
m U eG

Orciona caexyer, uTo Ge3pasMepHAs CKOPOCTH U, ONpejeleHHAA COOTHOINEHM~
eMm (5), mommma OeITh paBHa mapamerpy o (4) (cooTBercTByIONam npsaMas
npepcrasnena Ha puc. 1). Jna toro wrofsr 06paGorarh SKCHEPAMEHTAILHEIES
panase (%) B mepeMeHEBIX U, &, HeOOXOIUMO 3a7aThCA BEIWINHON KATOZHOTO
HmayeHns.

TaGauma 1
MeTama Ue, B U:, B U:*, B %2\4}2;{ uzc,;/l(:%;:’
Mg 11,6—13,0 12,3 12,3 15,0 14
Al 17,2--18,6 18,0 17,7 17,0 15
Ni 16,3—~17,3 16,8 17,4 9,0 11
Cu 14,7-15,4 15,0 17,4 9,7 13
Ag 12,1-13,6 12,9 152 8.4 11
7n 98-111 10,0 11,7 2.9 5
Cd 8,6~10,2 9,4 10,6 1,8 3

HanBonee moiaHBe W, HO-BUAEMOMY, HAJGMKOLIC NAaHHLIE IO H3MEPEHUAM
KaTOHLIX HajeHmii HA PasiMYHBIX MeTamrax comepskarcs B (*). Omm moxy-
9eHBl METOJIOM M3MEPEeHUS MOTeHIHANA HA KOPOTKOH [Ayre IpPH DPa3MBIKAHUH
ROHTaKToB B pumamaszome Tonos /<30 a. Ilpm sTOM Ratommoe namenme oKaza-
JI0Ch BABUCAIMEM OT TOKa Myru (COOTBETCTBYIOIIME AMANA3OHBI 3HAYETNN IR
MHTepecyIMAX HAC MAaTepHANoB mpusefeHsi B radamme). Onbrter (%) mo m3-
MepeHHI cKopocTell orHocaTes K Goabmmm Toram (170 m 300 a). Coorsercr-
BYIOIOHE AaHHHE 110 KATOMHOMY TAJeHMI0 DU STUX TOKAX HAM HEH3BEeCTHEL
ITpm o6paborre mammbix (°) 6ymem moab30BAaTHCH CpefEUME 3HaweHmamu U™
raronEnx mageEmit ('?) (cm. taba. 1). PesymnraTel cooTBeTcTBYIOIMIeR ofpa-
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6oTKE OOBITHEIX AaHHBIX (°) B GespasMepHBIX MEepPEeMEHHBIX U, 0 MpeficTaBIeHE
Ha pumc. 1. Kpome ToT0, B Tabuume mpusefern msMepemmsie U, W BRIYMCIEn-
meie Uy mo dopmyme (3) mo pacxoy W majeHdI0 HAPAMKEHHS Ha Iyre 3HA-
YeHHSA CKOPOCTEMH.

Puc. 1 noxasetBaer, 4ro cooTHomeHne (D) KA4ECTBEHHO COOTBETCTBYET
OUBITHBHIM [JAHHBIM, 4 3HAYEHUS, NPUBEICHEBIE B Tab/IHIe, YKA3EIBAIOT TaK/Ke
Ha HEI/I0X0e KOJIYeCTBEHHOE COOTBETCTBUE M3MEDEHHBIX W BHIUMCICHHLIX Be-
JIAYUH CKOPOCTH.

Ilpusenenunas oGpafoTKa CymeCTBeHHO omnmpaerca Ha smHagemma U, (1?),
U3MepeHHBIe B APYTUX YCJIOBUAX. B CBA3W ¢ DTUM HHTEPECHO PACCYNTATL Ka-
TOJEbIC HATeHMs, IPA KOTOPHIX W3MEePEeHHEIe 3HAYeHHA CKOPOCTeH & B TOYHO-
CTH YAOBJIETBOPAIOT ypaBHeHHIO (5). Pesyaprarsi Takoro pacuera Takme IIpH-
Befensl B Tabmune. CpaBHeHWE COOTBETCTBYIOINMX CTOJOIOB 3TOH TabiIHIBI
I0Ka3bIBAET, UTO BHIYHCJIEHHOE KATONHOE MajieHme BechbMa GIH3KO K M3MepeH-
nomy B (**).

B paborax (% °, %), KpoMe 3HA4YEHHMI CKOPOCTE#l B CTpye, MpHBEJeHLI JAH-
Hple 06 HPO3KUU BIEKTPOIA, HO OTCYTCTBYIOT CBEJE€HHA O MAJeHHH TOTeHIHaIa
Ha Ayre. JTo He I03BOJAET LpousBecTd 00pabOTKY, aHANOTHUHYI IIpHBEACH-
Holi BHIIE 71 pesyabratos (°). Tem ve menee npescrasiger uHTepec OLEHATH
HeoOxomuMble g obecredenns HAGNIOMAGMEIX CKOPOCTEH IafeHms HOTeHIHa-
aa B crpye. Taras omenxa mo cootnomeruio (3) maer: mia MeEHOro DIEKIPO-
za (*) U,~18 mpn I=20a u U,~28 npu [=30a, gma pTyTHOTO 3iIeKTpoAa
(®) Un~15—98 1upr [=30a  (Gompmoit pasbpoc COOTBETCTBYeT
fonpmoMy pasfpocy B HW3MepeHHOH CKOPOCTH); JUIA DPTYTHOTO KAaTofa
(*) U.~0,66 8 upn I=>50 a. ITpusemennble qudpsl CBUAETEILCTBYIOT O TOM,
qT0 majieHme Ha Oyre B DTHX JKCICDHMEHTAaX MOIMKHO HEe3HAYUTENLHO OTIH-
TaThCHd OT KATOMHOTO MAJEHHA, 9T0 COOTBETCTBYET CYINECTBYIOLIUM [aHHBIM
TUTSL MeJHBIX W PTYTHBIX ZYT IPH MAJBIX TOKAX.

Taxnum o6pasom, npuBejeHHbe TAHHBIE MOKASHIBAIT, YTO HAGIIOLaeMBbIe
B SKCHEPHMENTAX BLICOKAE CKOPOCTH (9HEPruM MOPAMKA HECATKOB BIEKTPOHO-
BOJBT) TMApa B KATONHBIX CTPYAX MOTYT OBITHh JOCTHTHYTHI 32 CYeT IPHTOKA K
CTpye HEpPrufd OT HIeKTPOMATHHTHOIO II0JIA, MPUIEM NpH GOIBNIAX 3HAYEHMAX
mapamerpa o (4), peaTmsoBAHHBIX B W3BECTHBIX DKCIEPUMEHTAX, [ 2TOTO He-
00XORUMEI TAleHNS MOTEHIWAIA B CTPYe HOPANKA HECKOJILKHX BOabT. Mexa-
HU3M YCKOPEHHS [apa IIPH 9TOM AHAJIOTHYEeH ILIa3MEHHBIM ycrcopmemw 7)
foapmMM mapamMerpam obMema.

OrmernMm B 3armiogenne, 9To B (°) yKasBIBAioCh HA BOBMOKHOCTHL YCKODe-
HES CTPYM NAPa 34 CIeT MATHUTOTHAPOAVHAMUYCCKUX CHJI, CBA3AHHEIX ¢ IPH-
TOKOM K CIpye MMOYyIbca OT sieRTpoMaruuTHOro monas. CoorTsercTBylomas
OIleHKA HPHUTORA BIEKTPOMATHUTHOTO UMIYILCA 10 HHTEIPAAPHOMY YDPABHEHIIO
AMIIYTbCOB IUIA yeuoBwil srcuepumentos (4 °, %) moKaszama, 9TO 2TOT IPHTOK
HegocTaTo4eH miA ofecmedeHus Ha(IIONaeMBIX cRopocTelf. Jleranbroe obcyss-
JeHHe 9T0TO BOIPOCA, OJJHAKO, BEIXONHT 38 PAMKH HACTOAMEH paGoTsI,

HaygHo-ncciefoBaTeNbCRAlT HHCTATYT MeXammKil Ioctynmio
MocroBCROrO TOCYHapCcTBEHHOTO YHHWBEpCHTETa 30 V 1975
um. M. B. Jlomonocosa .
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