12 (9.
ag) = =2 S G T e

IycTb @y W oy MBBECTHE ¢ DOTPEIHOCTHI0 0RoM0 10 %, T. 6. A (a;)=2A (x5)=0.1. Torma mpm
TepMoCTaGHIMBEPYOMmEeM 3HAYCHNA YIaa aHanm3aTopa Axa Oz~m/2 moxydaeM |A¢| << 0.07 pag,
anna 0z==3 n/2 noxygaem | A¢| << 0.03 pax. Bmgro, 9To ¢ yBenmIeHEneM NJIHHEl KPHCTALIA YMEHb-
maercs HOTPENIHOCTb ONpPENeTeHAs TepMoCTafmIm3mpyIOmero yria aHAIH3aTopa, KpoMe Toro,
ana Ozo=37/2 TepMocTaGEMIBHOCTD coOdYeTaeTcs ¢ 0ojee BHCOKOH YyBCTBHTENBHOCTHIO. Bumecrte
C TeM OTHOCHTeJIbHAS HecTaGHIBHOCTb m, KAK BHXHO H3 PHC. 2, BO3PACTAET ¢ yBeIMICHAEM IJIMHE
KpucTamaa. B coorBercTBRE ¢ pumC. 2, @ BO3MOMKEAA HecTaGHIbEOCTD KodddnnmenTa m B AHaNasoHe
remueparyp 15—95 °C me mpesnmaer F+1 %.

Wrax, opn uccaeposarny nonepedroro 30 spdeKTa MOKasaHO, ITO €CTeCTBEHHAS IEPOTPONAA
CHIIKATA BACMYTA 06yCIOBHIA BOBMOKEOCTE TepMOcTabmumaanyn koapduumenta 30 MOy AALAY,
TepMocTabaimsalUa JOCTATAETCS IyTeM BHOOpa TAKOro 3HAYCHHA YIiIa aHAJIHA3aTOPA, UPA KOTO-
PoM BaMeHeHHs KoapdunmerTa 90 MOAYIANUHE, BH3BAHALIE TeMIEPATYPHAIMA U3MEHEHAAMA 37LITHII-
THYHOCTH GBETOBOH BOJHH M asMMYTa 3IIAICA MONAPH3AIMA, B3AMMHO KOMIIeHCHpoBaHH. Cyme-
CTBEHHO, 9TO TePMOCTaGHIA3ALAI0 MOKHO 00eCHednTs IPH JIOOHX ANAEAX KPHCTAINIa, HPeACTaB-

JIA0MEX OpaKTAdecKud maTepec mpn 30 MOXYIALMM.
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JABJIEHHE COIAHOBBIX H YJIbTPA3BYKOBBIX BOJIH
HA BJIOXOBCKYIO JOMEHHYIO I'PAHHANOY
B OJJHOOCHOM ®EPPOMATHETHKE

II. E. 3uavbepman, A. B. Ymanckuil

B mocaepmee BpeMA BO3POC MHTepec K TAKAM TPAfULUIOHHHIM 3afadaM AAHAMAKA JOMEHHEIX
rpammn (J') B MarEATOYOOPAROYEHHHX . KPHCTANJaX, Kak Asmwrenme NI B crarmueckmx [%r 2]
n mepemMeEHHX [3] MarEWTHEX monsXx. CpaBHATENIHHO MeHEee MCCIeNOBAHHEIME OCTAIOTCS 3aJadd
.0 B3amMopiedicTerd [T’ ¢ magalomuMy Ha EAX BOJHAMU Pa3iTWiHOA QmamIecKoi mpmpomer. Mexny
TeM TaK0e B3aEMONEHCTBHE MOMET IPUBOAUTH K HOBHM mHETEpecHEM 3pdexram. Hampmmep, B pa-
6ote [4] ommcano aemxenne [T B moie COMHOBOM BONHH, BH3BAHEOS TPeGOBAHAAMM 3aKOHA COXPa-
HeHMA MAUHETHOTO MOMeHTa. MEL HOKaeM Haixee, ITO IPH ONpPeIeNeHHHX YCIOBHAX BOJIHEL CLO-
COGHE oTpakaTbea or I M oKasHBaTh HA Hee KaBleHEe. TaxkmM 06pa3oM, OTKPHBAETCA BO3MOM-
HOCTB, BO-IIEPBHIX, WCIOIL30BATH BOXHK AIA 00HAPY/KeHUA X maMepeHus mapamerpos AT m, Bo-
BTODHIX, YyOpaBaATh ABmKeHmeM T

B namHO# paboTe OMMCAHK YCIOBEA, IPE KOTOPHX CINHOBHE X YIbTPA3BYKOBHE BOJHEL, Ia-
Farom@e Ha 610x0BcKy0 [II', MOAHOCTHIO OTPAKAIOTCHA OT HEe; PACCIATAHO TABJIECHES, OKA3EBAEMOS
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apn atom Ha [IT'; BHYHCIIERAa CKOPOCTH YCTAHOBHBIIETrOCS NBHKEHUS NOMEHHOH I'DAHMIH, BO3HH-
KAIOMero IO NeHCTBHEM [ABIeHHA BOJHH M BHEINHET0 HOCTOSHHOTO OJHODPOTHOTO MATHHTHOLO
goasd PN ydeTe AHUCCHIATHBHHX IIOTEPb.

PaccmarpuBaiach Mofens Ge3rpaHAYHOIO OFHOOCHOTO (C OCHI0 AHWBOTPOLIEE BEOJNB OCH 0Z
¢HECTeMHl KOOpAUHAT) deppoMarHeTHKA ¢ H3OMNPOBAHHOR M IOABEMKHON GIOXOBCKOIX AT, mapaxn-
JenpHOH mI0CKOCTH YoZ. Bremnee mose H, 1 paBHOBecHAA HaMaTHHIeHHOCTD M, Bre AT mapan-
JenpHE ocl 0Z: M,=- M, cnesa or AT u M p=—M, cupaBa oT Hee (cM. pncynon) Inockas
golHA — CIOMHOBAA mm yabpTpa3ByKoBas — majaer HopMansHO Ha T (mapanmenvsEo ocu oX).

Cxema, mImIOCTpHpYIOWAA COBMECTHOE AeiicTBEe moxs H, m Bommwl ma JII'.
1 — mapammas BONHA, 2 — OTpakeHHAA. CTpPeJKaMM IOKA3AHK NABJEHUA moid Py M BOINHH P, ma [T.

B orcyTcTBHE BHENIHEIO MATHWTHOIO IOJSL CPEAHL cieBa M copaBa oT AT HepasmwamMsl mIA
YKa3aHHHX BOIH — 3aKOHH nuclepcm: npE H, =0 He 3aBUCAT 0T 3HaKa PAaBHOBECHON HaMAarHU-
aerEOCTE M. Ilpn aToM BoxEH «He gyBCTBYIOT» Grox0BCKyM JIT, T. €. mPOXOJAT dYepes Hee, He
oTpa)kaAck. BriIOYennme BHeNIEET0 mOAsf YCTpaHSAET HEPA3IMIMMOCTH JIEBOE W IpPaBOX cpep, mo-
CKOJBKY TPUBOJUT K 3aBHCHMOCTHM 33aKOHOB JECOEPCHH CHOMHOBHX M MATHATOYOPYTHEX BOJXH OT
sEaKa M,. B pesynbrare, Kak MH [ajiee HOKajKeM, BOJHH C 9aCTOTaMH, JIEKAIEME B OIpejeller-
HHX WHTEpBallaX, HOJHOCTHIO oTpaykawoTcs or MT.

1. JaBlende COMHOBLIX BOJH HA JAOMEHHYI0 I'DAaHAILY

3aKOH [WCIEDPCHAM COMHOBHIX BOJH, PAacOPOCTPAHAIIIEXCA NOEPUeHNHKYISPHO BHEIIHEMY
MarEATHOMY monio H, B GearpaEmgHOi cpefie ¢ ONHOPOLHON PaBEOBECHOR HaMATrHHYEHHOCTHIO M »
uMmeer Bup [5]

o=t |/ (s +8+37%) (s + e+ 1+ 575) » )

Toe Y — TEPOMATHATHOE OTHOIIEHWe, o — KOHCTAHTA HEOJHOPOJHOTO ofMeHa, B — KOHCTAHTA
AHWB0TPOLHH, ¢ — BOIHOBOE WHCIO, ® — dJacrota. U3 (1) caemyer, 9ro majaromas cmpaBa Ha
IOT cnmEOBaf BOIXHA C JACTOTQ# B WHETepBale

i) @)

He MOJKeT IPOHTH Yepes IPAHAIYY ¥ IOJHOCTHIO OTPaXkaeTcs, okasmsas Ha [T' nasmerme. MoxHO
YCMOTpeTs, 910 HAIPABICHHA JABJIEHHS BOTHE  [aBJIEHHA HOJS Ha rpamumy (cM. |°]) mpm atom
OPOTHBOMOIOMKEEL (CM. PHCYHOK). JacToTy ® CiIemyer GpaTh GmmsKoil K 5. IIpm aToM g B magazo-
imeil BOJHEe IONydYaeTcs MAKCHMAJNBHEIM [ 9acTOT M3 HETepBaza (2). CoOTBETCTBEHHO MaKCH-
MaIbEEM IOTYIaeTcH X AaBleHme. B caMoM fieie, pacyer MOKASEBAET, 9TO AaBIeHNe, IPOMOPIHO-
HaTbHOE IOTOKY HMIYJAbCA B BONHE, BO3PacTaeT IPH YBeIHICHHEH 4.

Ipz monmoM orpaskenm: BouEH oT AT nasnerne Py Ha mokosamykoca [T' paBEO yABOeHHOMY
HOTOKY MMEYIbca P B BOIHE, KOTODHI CBA3AH ¢ HOTOKOM 9HEPrEE II cooTROmenmem

af < o< og, “’g—YMuV( )(B‘l‘i

p—m¥,
w
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Ucnoxsays obmue dopmysl gisi noToKa sHeprud B feppomarseture [°] u cumrasn, aro Hy/ My<€
<< 1, B, momywuMm mpum O=W®;

Pu~4/1|; <1+25>om (3)

rie SM — aMILIATYOA z-KOMIIOHEHTH HAMAarHHYeHHOCTH B CIOMHOBOM BOJHE.

Ecam [T He mOKoUTCA, TO [aBleHHe HA Hee CO CTOPOHBL BOJHEL 3aBHCHT OT OTHOCHTEJNbHOMH
CKOPOCTH BOJHHL M IPAHHIE U paBHO P,=P, (1—uv/v,y), TAe v — cropocts AT, ve, > 0 — rpyn-
moBasi cKOpocTh BouEM. Ilome H, neiicrByer Ha epurnny minomanu AT ¢ cumoir Py=2M H, [¢].
NuccunatusHasg ¢yskuua AT, gBumymeiics co CKOPOCTHIO v, UMEET BUJ,

21/
n,ucc=—-rT PR

rge A — mapamerp 3aryxarus [7]. C momompio @, ., DoxydaeMm cuiry Topmokenna [T’ Ha eguaamy
NIOMARU

o

P 2 b
= —uv, r/e .
by po, e =t
U3 ycaosua P, + P, - P, =0 nouyuaeu CKOPOCTH yCTaHOBUBLIEroca ABukenusa I
1 —2M,H,/P,
V= Urp 1+ P‘Urp/PO . (4)

dopMyna [IA yCTAHOBUBINEHCA CKOPOCTH, IONYYeHHAA C y4eTOM TOMBKO addexra cmemenns
moxeM, BHTeKaeT 3 (4) npu P, — 0 m uMeer, €CTeCTBEHHO, TOYHO TAKOM 3Ke BHJ, Kak I B [¢]

YMH, v/ @
bvp= T F

Brenem mapamerp n=P,/2MyH,, KOTOpHH XapaKTepH3yeT OTHOCHTEIHEYI0 BEIMYMHY 3¢-
¢eKTa AaBIeHNA BOIHH Ha (oHe ddpdexra cmemenmsa moneM. [l COHHOBOM BOJHE B cuiy (3)

1
7]:.2(1—[—‘2;)6%

rne 6 ~ 3M/M, — yrox mpeneccuu BeKTopa HamarEmdeHHOcTH. IIpm 6 < 10731072 gasaenme
comEoBOX BonHs Ha [II' OKassBaeTcs HOBONBHO CIA0HM I IPAKTHYECKH He BJIMAET Ha IBIKEHAS
JOT. HecMoTps Ha 5T0, BOJHH C JaCTOTaMH B BHOpaHHOM HHTepBaje (2) MOJHOCTHI0 OTDPAaKAITCA
or AT, m, TakuM 06pa3oM, PeTHCTPAPYSA B 3KCIEPEMEHTAX OTPAsKEHHEIE BONHH, MOKHO CYAHTH
0 JOKANM3alUA M CBOMCTBAX JOMEHHEIX TDAHHI.

2. JlaBnenme yJpTpPasByKa HA JOMEHHYIO I'DAHHILY

IlycTs cupaBa Ha IOMEHHYIO TPAaEENY HafiaeT yIBTPa3ByKOBaA BOJHA (CM. pECYHOK). MDeppo-
MarEeTHK 001ajaer 3HATHTeNbEON MATHATOCTPUKIMEH B M30TPOLEH IO CBOMM YIPYTHM M MATHETO-
CTPHKIMOHHHM cBoicTBaM. TOrfga TeH30p MATHATOCTPUKIHE

Yig (M) = 1oM2;y + 1M My,

rae M — BeKTOp HaMarHWYEHHOCTH, Y, ¥ Y; — KOECTAaHTH [8]. B;arogaps MarmuTo CTpUKIHH
yIbTpasByK Bo36ypaer KoieGaHNs HAMArHAICHHOCTH, TAK 910 IO CYIECTBY B eppOMarHeTHKe
pacmpocTpaHAeTcs MarHATOYIpyrad BoaHa. B pacuerax Mm mpemeGperanm oGMeHHOH SHepruei,
CBA3AHHOM ¢ MATHUTOYIPYTOR BOJHOK. Y CIOBEA MAJIOCTH 3T0H SHEPIAN HONYYAIOTCA U3 CPABHEHASA
¢lTaTaeMHX IONHOr0 TaMANbTOHMaHA (eppOMarHeTHKa, CONep/Kamux OOMeHHYI SHEpIHMIO, ¢ 0C-
TAIbHEIME CJIAaraeMEIMH X BHPAKATCA CISLYIOIAME HepaBeHCTBAMM:

H w2 02 (02 — ¢2c2

o<t ag < w0 < s W<y < B )
rfie p — IJIOTHOCTh BemecTBa (epPOMaTHETHKA, ¢;— CKOPOCTH MOIePEYHOro 3BYKA. B MarHETO-
YUPYTEX BOJE B Cpefie YCTaHABINBAETCA ¥3 PelleHEA ypasEernaA JlaEfay—Jlmbpmuma coBMeCTHO
¢ ypasEemmAMu yupyroct [®]. JlmHeapusys cHCTeMY STHX YPaBHEHMH U IONCTABINAA pEIICHAS
B BHJe IUIOCKUX BOJE, PACIPOCTPaHAIIIAXCA BONb OCH oX, HOIYyYaeM 3aKOHH JUCIEPCHHE Mar-
HNTOYOPYTEX BOJH. J{IA IPOXONLHOR yIPYTod BOJHE M NONEPEIHOH YHPYToi BONHE, MOXAPH30-
BaHHOE BROAB OCH 0¥, B8AKOHH AMCHEPCHA OKASKBAIOTCA HE3ABUCAIMME OT 3HAKA PABHOBECHOH
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saMarmnieEHOCTA M, 9tm BoNEH mpoxopat depes IT' Ges oTpasemms m He OKAasHIBAKT Ha Hee
aBIEHHA.

Jlns noliepednoil ypyroii BOJHH, MOAPH3a IUOHHOM B/[0/16 OCH 0Z, MMeeM Clefylomee LuC-
TepCHOHHOE  COOTHOLIEHHE:

W [w? — 72 (H, + 3M ) — 2M , (H, + 3 ,)]

i .
cilo® — v (Ho +3M ) — 0*M , (Hy +BM )| + — 11y M5 (Hy +BM )

By

4q (6)

OG6paTnM BEAMaHWe Ha TO, 9TO 3aBUCHMOCTb BOJHOBOTO YWCJa g OT 3HaKa M p» COTIACHO 6),
BO3HEKAET TOJNBKO IPH HaloKeHHA moas Hys0. 310 moxe, TaKAM 06pas3oM, CHOBA OKA3KBAETCA
OPRENUNIAIGEO HeOOXOLMMHM 7Sl TOTO, YTOGH 3aKOHH AMCHEPCHA MarEATOYNPYTHX BOJE CIPaBa
n caeBa oT II' pasnmuanmer m cama [IT' npencrasasna co6oit HeOGHOPOOHOCTD AJsL BOJNHEL. [is
ynpomerns 3amuck (6) ¥ ysCHeHHs BO3HWKAOIed CHTyaunw yNOGHO BBeCTH 0GO3HAYEHUS

H, H, on 170 o
P="3700 T=TQH, o} = YB3 M3, Q=1

Torga Aas BOXHOBHX gmceld g~ ciaesa ot AT m ¢* copasa ot [T m3 (6) moxyzaem

02 — [@T]2 2 __ [oF|2
71 =4q} E—wz—_ﬁ% » ¢ =d} %:%,% ) (6")

Tae wf——:wo\’l +pr+Bt2ptr, wi=wViFpr+B—b+2p+r+ br, b=iM3c;> —
KOHCTAHTA MarHATOMEXaHUYeCKo# cBAsu. Brpamenus (6') OUHCHIBAOT MarHATOYOPYTHH peso-
HaHC, KOTOPHIil cnopaBa m ciaesa or JI' gocrmraerca B pasHEIX WHTepBajiaX 4acToT.

B maTtepmanax THODA IIEHOK jKemesomTrpmeBoro rpamara (FHUT) mpm My=1.4.-1072 T,
b~ 8.1075 <<€ 1 m B <<O0.1, a TarwKe B OCTATOTHO CHAOBX moxAX H,, Opm KOTOPHX p, r << 0.1,
HO 7 > b (80 A/M << Hy << 800 A/M), moxydaercsa 03 < 0f < @3 < o7. Torpa cxesa ot JII' mar-
HENTOYUPYTHEH PE30HAHC JOCTHTAeTCA OPE M < ® < M7, a CIpasa mp: 0% < o < wi. B yrasas-
HEIX 9aCTOTHHX MHTEPBAJax BOBHUKAeT HeNPONYCKAHWEe MarHATOYOpyroi BoXxmH. IloaToMy ecam
sonHA mapjaer Ha [T cmpasa, mMed 9acTOTy B HHTEpBale 03 < ® < O3, TO OHA JOKHA Oymer
IOJHOCTHI0 0Tpas|Thes OoT AT ¥ nepemaTs e cBo# HMIOyJabC, T. €. OKA3aTh HAa Hee JaBIEHHE. YdeT
HECCANATUBHHIX IPOIECCOB MOr OH IPHBECTH K HEKOTOPOMY IPOMYCKAHWIO BOJHH. II0CKOIBKY,
OfEaKO0, puccmnanmua B RUT mama, To Takoe IpoOyCKaEHMe He3HAYNTEAHHO M HE BIMAET CYMecT-
BeHHO Ha OpPWBOLMMEle fajlee OLEHKA. B caMoM felle, AMCCANANAA HecymeCcTBEHHA, eCJIH
| OT—®3 | = 2vAH, e 2AH — mupnaa auemz OMP. B HUT ¢ 2AH <80 A/m (A << 2.5X
X108 ¢™!) ykasaHHOe YCJIOBHE BHIIONHAETCA.

Ananoruyso (3) A yAbTPasByKa ¢ METEPECYIOIUME HAC () X ¢ TOXyIaeM JaBJeEHe HA IIO-
xoamytoca AT

Py = pwfug, (7)

rie u, — AMIUIATYAA YOPYTHX CMeMeHHH B nojie. Y CTAHOBEBIIAACA CKOPOCTh ABmkenusa [T mpm
COBMECTHOM JeHCTBHM NaBJEHHs WIBTPAsBYKa, IOJS W CHIK TOPMOMKeHWs faercs Gopmymoi (4),
B KOTOPYIO Teleph ClefyeTr MOACTaBUTh Py u3 (7). [IpuBefieM YACIEHHEE OLCHKH [[JIA apaMeTPOB
JKUT (A=2.5.10% ¢™1). Bremnee moxe H, momoxumM pasEeM 800 A/m. Torpa mpm uy > 2.7X
X 1079 ¢M, 4TO COOTBETCTBYeT HOTOKY 3Heprmm B BoxHe II >> 70 Br/cM?, maBmerme 3ByKa Ha T
cTaHOBHTCSA Goabime, geM mapiaende moas H,, Tak wro [I' HaumBaeT ABEraThCcA BIIEBO. 3aMeTHM,
910 B 3THX YCIOBHAX HAaBJIEHEE IOJS OpUBeNo Ol B OTCYTCTBHE BONHH K ABm:kermio JI' Bupaso co
CKOPOCTBIO vy 9.6-10° em/c. IIpm up=3.2- 1079 cm (II=100 Bt/cM3) ycTaHOBHBIDAACA CKOPOCTH
T mpum nemxeEnm BIeBo paBHa v10° cm/c. Taxmm oGpasoM, cMemerne [I' moxeM MOMKEHO KOM-
HeHCHPOBATEL ¢ HOMOMIBI0 KOCTATOYHO MOIIHOH YyIBTPAa3BYKOBOH BOJHE, 9ITO yMOOHO ANA BKCIe-
PEMEHTATBHOrO OOHAPYIKEHWA [ABIEHMA YIBTPA3BYKA HA [OMEHHYI0 IDAHHLY.
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3ATYXAHUE MATHUTOCTATHYECKHUX BOJH

B HOPMAJIbPHO HAMATHUYEHHON HNJEHKE ®EPPOMATHETHUKA,
OBYCJOBJEHHOE CIIHH-®OHOHHBIM B3AUMOJENCTBUEM

C. A. Huxumos

B cBsA3M ¢ MHEOTOUHCJIEHHEIME SKCHEPAMEHTaMH IO HKCCIEeNOBAHMIO PAcIpPOCTPAHEHHA Mar-
guroctaTmyeckux Boar (MCB) B mnemkax :kemesomrrpueBoro rparata (HHUI') mpepcraBiasier me-
COMHEHHHI HATEepec H3YYATH Hpouecch pernakcanmu MCB, ofycroBimBaromue 3aTyxaHWe BOJH
opu pacmpocrpanernd. Imprea jguEEE $eppOMarEMTHOro pesoHamca B miaerkax UL wpessu-
yaitgo y3ka (2AH << 0.5 9). BaykBO BHIACHHTE, KaKde OCHOBHEIE MeXaHU3MHl pelakcauum MCB
JAI0T BKJIAJ B 3aTyXaHue BOJHHL. B HacToamei pabore mccaegyerca pexaxcanms MCB, ofycuos-
JeHHas CUAHE-QOHOHHEIM B3aHMOJEHACTBHEM B HOPMAJbHO HaMarEWYeHHHX miemkax fKUT. Hop-
MalpHAsf OPHEHTALWS BHEIIHEro HACHIIAOmero MarauTeOro moixsa H, Bubpana B cBA3H ¢ TeM, uro
B 9TOM ciaydae peinaxcauuss MCB m3-3a CHEB-CIMHOBHIX B3amMOJefcTBHIL He OYeHb BejHKa, IO-
CKOJBKY TPeXMarHOHHEE HIPOIeCCH pacHajfa 3alpemeHH 3aKOHAMA COXPAaHEHHA SHEPIUH U HM-
IymTbca, & BKIAJ TPeXMATHOHHHX NPOIECCOB CIUAHAA M TeTHPeXMarHOHHEIX NPOIECCOB pacces-
HHA B IMWPHHEY NHEAE cocraBiser ~1072 3.

B xadecTBe MOJENH paccMaTpHBaach eppoMarEMTHAS HM30TPONHAA MIACTHHKA (IJIEHKA),
B KOTOpOM paCHpOCTPaHATACH BOIHA, COOTBETCTBYIOIIAA IePBOX Mope mpamoil o6wemuoii MCB
(IIOMCB). BeaectBre 3T0r0, Kax MoKasamo B [1], cymecrsyer noBoIbHO Goxbuias 061acTh 9acToT
cnexrpa IIOMCB 30, B KOTOPO# pacIpPOCTpaHeHNe BOIHE 00YCIAOBIEHO IMCTO ANMOILHEIM B3aAMO-
meficTBreM. J[1a mieHoK deppoMarEeTHKA TONMUHOX ~1 MKM 00IaCTh CYIIeCTBOBAHMA BONHOBHX
ancenr MCB B aroit o6macti cocraBager 101—10% cM™1. JHeprus cumH-PoHO HHOrO B3aMMONEH-
CTBHA €CTb

Wo,=|av [b M Aiku,k+bz("M> u”:’, 1)

e by, ; — KOHCTAHTH MarHMTOCTPUKIMH, M; — KOMIOHEHTH BEKTOPA HAMATHWYEHHOCTH, W;)—
TeH3op fAedopManumi. [Ia1sa yKazaHHEOHA o6.11acm BOJIHOBHIX YHCe] OOMEHHKIM CHEHE-QOHROHHKM B3aH-
MoJelicTBEEM MoKHO IpeHeGpeus [2]. Jlamee mepexonmmM OT OmEPATOPOB MATHHTHOTO MOMEHTA
K OLepaTopaM POKAEHAA I YHHITOKeHHA MATHOHOB b*, b A mueHKH (eppoMarEeTdKa, a omepa-

TOPH KOMIOHEHT TeH30pa AedopMalii u;, BHPaKaeM 9epes OIePATOPH POIKLCHHATH YHHUTOME-
gus (OHOHOB ¢}, ¢

/A
Ujp (r, t):E]/ m [c; (J)*+cju(f)]’ (2)
J

rie p — ILIOTHOCTb BemecTBa; V — ofbeM KpHCTamma; j — dacrora j-ro ¢omoHa; j — Habop
qpces, COOTBETCTBYOMMU monApmaanue $oHoHOB. Hak masecrso [3], ymopyrme komeGamms mia-
CTHEKE cocraBafglwT Habop Moj Pamea—Jlamba.

Hcmonsays BHpaskeHHA [JIA ONEPATOPOB DOICHHA M YHHUTOKEHHS MATHOHOB ¥ (hOHOHOB,

OrpaHAINBAACH IPOLeCCaMu ¢ y49aCTHEeM ABYX MAarsOHOB H OOHOIO d)onona, 9HEPTHI0 (1) MOKHO 3a-
nucars B BHOE

Wsp=; S [¥ (k, ki, qj) bibklcqja (k — ki — qj) + ¥, (k, ky, qj) x

X byby eq B (k + ki —q;) + & c.] dkdk,dq,. @



