AKAURIAT HAYK CCCP
HHCTUTYT [ECTEIUMECKOI0 CYHTESA ma.A,B,TUIYYERA
THULICCHIL! TOCYLIAFCTBEMMY YHIELPCUTET

Ha npasax pywolmcu

Bypaxanopa 3arken MaxuroBHa

HCCIOYIOBAHVE SKS0MEKTPCHIION 2MMCCIH C
HOBEPXHOCTY ORIVYEHHOW J(BYOKACY KPEMHNA

(0I,04,07 - Qusuxa TBEpUOTC Teia)

Juccepraiii na couckapue ydenoil creneHy
Kapgmuare (USIKO-MaTCMATIYCCKUX HAYK

HeyqHue pyKOBONUTEIM !

JOKTOp XUMUYECKUAX HAYK

10, A . Koudanose xaii

KaHpauar (u3-uar.Hayk, KOLEeHT

I' M, Jaminse

Mocksa -~ 1979



OTIABIEHHE
CTD.
BBEHE}IME .......‘..............'...l..'...........‘. 4

Inapa I. ABIEME SKS0AMEKTPOHHON AMCCHH C HOBEPK-
me T]EHM 'I'EI[ (%SOP) 022090009200 920880030600000 7

§ I. OK30SMEKTPOHHAA SMUCCHUSI, BOIGYEUEHHAT OCIydUe-

meu IOQQQO..OQ...‘I‘...O‘.'.Q.O.‘C...C..'.P.....O 9

§ 2+ MeXaHUBMH DKSOBMUCCHR eoeosessrenscassacssscoscocses 1B

§ 30 SIBGBIBKTDOHHBH BWCCMII 3 \5'[02 LR R R A R R R NN NN Y 25

3xcnegggegganhnan YaCTh

§ I. Bawyyumad cuCTeMA ¥ UBMEDUTENBHAT KAUEDZe+.eeeesses 29
§ 2. Anmaparypa i usMepeEuA U PETUCTDELUY DE30-
~ QUEKTPOHHO SMUCCUHL eeesessscsssessssssssescascssce I3
§ 3. Mccaexyemme ofpasuy w yCHOBAA NpPOBENEHHs SKCIIE DIlSH~
| O R A e e R B S s e e e e
§ 4. Hsuepenue TeMueparypd NOBENXHOCTH TBEDMHX Tl B
BHCOKOM BaxyyMe Ipd NOMOU CHelsmueil cucremi ¢ apro~
MaTU49eCKoll KouImeHCalmeil TEeIUIOOTBOLAesssessscssssnee 39

Inasa W, SKCIEPMEITATHICE MCCIELOBAHVE SK30AIEKTPOHHO)
- awcomt ¢ nompmiocra Jil, dwiveboshivhathgrontas 8
§ I. 899 ¢ nonepxnécrn okncn x@eunnﬁlﬁocne DEHTTEHOB~
CHOI'O OGNYNCHHAT eevnsocvoncccsscnsesssosssassscenes 44
§ 2. Bmusame Ha SMECOmD © JYQL Ipej{BapuTeNbHOTO 061y~
YeHus odpasna GUCTpHMU IPOTOHAMU ¥ CMEUAHHLM
fly J ~ BBIYUCHEEM seveesencesecresnceecsncsscsrsnns 50



-3 -
§ 3. K Bompocy 0 pomn I'dl{pOKCHIBHOTO IIOKpOBA B
npouecce 939 Ha 5'[0214 L[?:....................... 56
§ 4, lccaenoBanue IOCHEIMUCCHN (saryxanue) ¢ oxucu
KDEMHUST [Py IOCTOAHHOR TEMIEPATYDCeeesssscavoesse O

Tnasa IV. OBPABOTHA QNCTIEPYMEHTALMIL JAIHMLX i OBCYMUBHUE
FERNKIATOE conconesnanvnsascrscsassnsrsssaneseee . 0
§ I. lMeromaxa pacuera KIHETHIECIUX NAPAMCTDOD LpO-
IIECCOR TUNa PeroCTuMyAXPOBAaHHOI 9K303AEKTPOHHOL
OMUCCHI sasesssasssssnossasssassssansenscnionanss 68
- § 2. Paspadorka METONUKE aHAINGa CHOXHUX CHEKTDOB
[IPOIECCOR THIA TEPMOCTAMyLUpoBaiici SO0 (OnHO-
KAHAREBAST BONAYA) cesescossnssnsssesscrscasorssns - (O
§ 3. Odpadorra u ofCyxiUeHME DESyJNbTATOs IO DEHTIEHOBCKO-
My MSIYUCHED secsesacenvssncscscssossssassnsassanse OL
§ 4. O6padorka SkCHEDMMEHTANLHHX LAHHHX X 0O0CYLLEHEE
PesyapTaToB [Mocje BOSNEeUCTBUA TMEENHX
\ C-1ep s 11 RS PRUTREEL R (R P L 78 QPR P L BRI SRR g a4

§ D, Mecnemopanre KUHETHHMECKHX BaKOHOMEPHOCTEl
USOTEPUAIECKO! OMUCCHY +e0sssssncesscssnscssonscs LU

B H B 0 n H'0010000‘.0!000.00...0..0&00"0000900000oooﬁiooon 109

E H T E PA T y P A CEBOPADLCINROROIOIOPIPOTBITRPOERITOIEROEBRASOSS III



-4 -

ARTyanbHoCTh TewH. lccaenoBanue CBOICTB IIOBEDXIOCTH THEPIEX

yaTeprancB U U3y4YeHue BIUAHAT HA OTU CBOlCTBA pasIUMiLX BUIOB
IPOHUKAIWEI'0 U3NYyUEeH!sT MmeeT Baxioe 3HadYeHue Id Beeil odunacTy
PanIamIonioroe varepuaioBel(eHds ¥ COBpeMentoll MUKPOSIAEKT POHMKY o
E cedsm C 9TMM BCCLMA aKTyanbla pa3padoTia (UsWYeCKdX MEeTONOB U3y—
YeHUA [IOBEepXHOCTM TBEpIOro Tena, KOTOPHE jainT HH{Opuaudw O JeleK—
7ax na NOBepXNOoCTH KpuCTamia, ¢ BUMAHUM alucopOUporalHUX NOpuueced
I HaApyWeHWsX, BO3HUKALWMX [0 BIUAHNEM pasaudsilX BAUOB OCKYYEHUs.
K Tarim MeTonaM OTHOCUTCH # NpuMeHedHuli B padoTe METOj[ DK303JIEK=-
TPOHHOH SMUCCHM. IJKIOJNEKTPOHHAA OMUCCHUH SBUICTCH NOBEDPXHOGCTHHM
2(iPeKTOM BECLMA YYyBCTBUTENBHHM K COCTOHHUI MOBEPXHOGTU 4 pasimd~
HUM BO3JELCTBUAM Ha Hee, ITC OGCTOATEABCTBC O0eCnevuBacT BO3MOX-—
HOCTH IONYyYEeHHA UHOOpMAIMYd 00 SHEepIreTUYecKoli CTaCWibHOCTH [OBEpX-
HOCTH peanbHEX O0OHCKTOB B 3ABUCHUMOCTA OT WX HPUPONH, CTPYKTYDH,
Haauvyusa JiedexToB M INeiiCTBUs BHEUMUX (JJAKTOpPOB.

Hecuenya wunerydeCkue 3aKOHOMEDHOCTU HK30SMECCUMA, MOMHO TaK-
%ue MONMy4uUTHh JalHbe 00 OTHOCUTEeNBHOU pONM DPasyiM4YHuY KaHAIOB pelak—
caiMy BO3OYyRIENHH: NpE oGmydYeHU:d Tpepuux Ten. UOLexTu ucciuelona—
HASI ~ CIULAKArejb ¥, OTYacTH L[;;msno.nﬂm [eUdTh IIOCTaRIEHHHE 38~
aqM, naBas BaxHylw MHQOpMAIM0 O BIMAIMM CLOCO0a NpUI'0TOBICHMIL OG-
pasiioB Ha UX yCTOIYUBOCTE K M3AyYEHUIO, YTO CIELYET OTHECTH K qUC-
Jy axTyalbHUX Saiad (M3EKY TBEpRIOI'0 Tel&.

~ Uesnb padord. I. JKCHEpUMEHTIBHOE UCCHELOBAHUE KUHETHKU IK30-

SJIEeKTpOHHO} aummcCud C 00pasnoB flﬁ » MOIBEPTHYTHX OGIy4YeHMD pas—
JMSHEMA  [03aMM )’ - U3JyYeHisi, NpOTOHOB ¥ Ccmewasioro f, )"—- uzayde-
HUS SAAEPHOT'0 peakTopa M BUARIEHAC DOAM TUIPOKCWIELOI'0 IOK[.OBA B
U3MEHEHMY XapakTepucTUK SMUCCUE oY ieilcTBHENM OCGNYyYeHUd.

<. PaspadorTxa METOIMKU PacCUMPPOBKE CJIOMHHX CHEKTPOD 2K303JEeKT-

POHHOIl SMUCCUE, COHEpKAIMX HEpABPEUEHHUE IMKI X lpUVEeHEHue ee K
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UCCJIEMOBAHM CHEKTPOB OMUCCHM C IIOBEPXHOCTU DA IUSJIEKTDPUKOB.
3. Cocramienue ¥ anamms (PU3UYECKON U MareMarudecKoii Mogesu
NpOLECCOB 3aCeJEeHUs WVICKTPOHAMA LEHT[OB SMUCCUE U OlpejeseHde na-

paMeTpoB 9THX IpOLECCOB.
Hay4Hasg HOB#3HA. BOepBHe [OKasaHo, 4YT0 MAKCAMYMH OSMUCCHU,

pacIoJOXeHHHe B HU3KOTEMIEpATYpPHOIl oduacTi ClexkTpa, OMICHBAWTCH
KNRETEYEeCKUMM ypaBHEHNAMM ETOPOI'C NOPANKE B OPIUYUE OT WAHETUKH
[NepBOrc LOpAIKA, XApaKPepHoill Uil BHCOKOTEMIEPATypHOM o0HacTH. ITO
[OSBOJNWAO BHIBHHYTH [pEiCTaBNIEHUE O IBYX TUNAX SMUCCUHOHHHX LEHTPOB
Ha NOBEpXHOCTU 5,(4 BriepBde SKCHEpMMEHTAIBHO IOKASaHO, YTO LId-—
TENLHOe OGIYyYeHue [”2 [PMBOJAT K CYWECTBENNOMy CHUKEHMO SMHECCUOH—
HOil cIoCOoGHOCTH 00pasnoB. Ha MOMENBHON CHUCTENEe [tf /W//u Léf noKa-
38H0, YTO0 TaKoe CHUxeHHe OCyCiAOBIEHO HaIMM/EM Ha [HOBEDXHOCTH
”//- Tpyll. B ux orcyrcTRae oOoCnydYeHHME BHIHBAGT pE3KUi OOpPaTHHI
ohplexrT - sHaYuTeNbHOe yBenudeHUe SMUCCUONIOH CIIOCCUHOCTH Marepua-
na. Paspadorana u ycHEUHMO NpAMEHEHa METOIMKA AHAIU3a CIIOKHLX
CHEKTDOB OMUCCHH.

llpakTydeckas UEHNOCTh. [lpenioxennan MeTOuKa aiamsa ClOoKHHX
CNEeKTpOB SMUCCHM Hawle IpaxTH4ecKoe IpUMeHeHue B piue UCCiieioBa-
ruil 9K300MEKTPOHHOl sMECCHM, BHMONHeHHuX B MHXC, TIV u Apyrux yd4-
PeRICHUAX, IT8 METONMKA MOXET OHTH yCHeUHO [pUvEHeHa Tamie Lud
 GHAIN3A CHCNHHX CHEKTDOB TEpMONOMUHECLEHIWN, TepPUOCTUMyIPOBAHROL
HpOBOUMOCTH, YTO BAKHO OpU UBYYeHHU (MSHYECKUX CBOLCTB OCHy4eH-
HEX PTBeDIHX Tel. OfHapykeHAHe KMHETHYECKHe SAKOHOMEPHOCTH MOIYT
GHTH HCHOIB30BakH Ipd paspadoTie qU3AIeckux Moueneil SK3024eXTpPOH-
HOil sMuccuM ¥ TeopeTudecKOjl MHTEpIpeTalyy DKCHEPUMEHTANLHEX LaH-
HuX. [oxasano, 9T0 MeTOX 999 MOoxeT OHTh UCHONB30BaH LI OCHapyke-—
HES DUIPOKCUNOB H& NOBSPXHOCTH TBEPIWX TEI U0 RIMAHKG OGNyYCHUS

Ha 9MUCCUOHHYI CIOCOCHOCTDL MaTepuanOB.
ApTop BHHOCUT Ha 38MTY. . Paspadorannyp MeTOIMKY pacunppoB—




S R
KA CJIOKHHX HepaspelleHHHX CHeKTpPOB XapaKTepiuhX )yl {IpOleCCOoB Tuna
TePMOCTUMY MM POBARNOL 9K302JEKTLOHHOL 3MUCCHE U TepMOCTUMyITpOBaH—
HOU JOMUHCCUCHLUNA «

2. OKCHepUMEHTANBHHE UCCJAECKOBAHASI KUHETUKM SK303JEKTPOHHOI
SMACCHM C [IOBEPXHOCTH fl. /) 1OCJIE DeHTTeHOBCKOT'O USJNYYEHUs B LHPO-

xoM nuanasose remmepartyp or 130° K mo 700° K.

3. AHanmu3 KUHeTHKA OpPOLECCOB 3acelendsa JIEKTPOHaMH LEeHTPOB
SMECCHM ¥ OIpelesendd OapaMeTpoB JTHX IIPOLECCOB.

4. JxcHepUMEeRTaNbHHE MCCNENOBaHuA KWIeTUKY SK303JEKTPONHOM
SMHECCHM, MNOXBEPTHYTHX OGIYYeHMD DasIMMHHMY J[03aMK )‘-— U8NyYeHds ,
mporonop B cueuannoro 1, } -~ uanyuenus.

5. JloxaszarenrCcTBO ONpeleNsionell oIl IMIpOKCIIBHOT0 LIOKpOBa
NOBEPXHOCTH B YMEHLUGHAW SMUCCHUOHEON CHOCOCHOCTH JUASJNEKTPUKOB
nocne BO3NEUCTEUA CONBIMX 102 OCHy4YeHUd Ha OCHOBaHNY N3YIEHUS
TC333 ¢ IApaTépOBaniol 1 HETU(PATUPOBAHHOL [T0BEPXHOCTH Llf

AnpoGamys_padorud. OCHOBHHE pesyAbTarH, NOIOKENdd U BUBOIH
JACCepTALA NORIQUHBANUCE ¥ OOCYRLANMCHh HA KOH(EpeRLMHM MOJIOLUX y4e-
nuX VHXC, mocesmenHoil <50-mermp Axanemum nayx CCCP ( Mocksa,
1974 ); na BeecomsHoil mxone IO pamdaroniol (usuxe TBEpUOro Tena
( Kpacuorunoeno Mocroeckoil odmacen, 1976 ); na XU IlpudanTuicrom
cemunape 1o fusuxe MomHHx kpucramnos ( Pemmio, 1976 ); Ha ropol-
‘crou cemunape no fusuxe nosynpoBomuukon ( Towmcu, IS77 ); ua
I-oif Beecopsnoii HayqIHO~NPaKTU4ECKOll KOH(E[eHld: N0 SK303JIEKTPOH—
noii amumccuu ( Cmepunoscx, I979 ).

Mycmaxaiym, o pesynbraTad IMCCEpTAIlM OmyCIUKOBAHO CTaTell -
5, TesucoB poxnanos - I,

Crpyxrypa m O0BEM JUCC p_-g% Juccepraiysl COCTOUT U3 BBEJLE—
HufS, 4-X TNIaB U BHBONOB. llepsas ruasa ABIAETCHA OG30PHON, OCTANBHHE

O[UTHHAIBRHMM . JUCCEPTALIT CONEPENT 116 crpanum Texcra, 6 Tadmau,
31 pucynor ¥ IZ5 nuTepaTypHHX CCHIOK.
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THABA I. fBIEHVE 9K3OVEKTPOIMOL SMUCCUH
C IICBEPXHOCTH TEEPIHX TEI
(0B30P)

JK303JIEKTPONHAS OMUCCHA IpejcTamIsgeT codoil croeolpasHuii u
BLCOKCYYBCTBITENBHHI lOBEepxnocTHuHi sdherT.

B 1897 r. Paccen [I], IOBTOpPAA OmHT:H Bexrepens 1o jgelicTran
DPaIAOAKTUBHHX BEmECTB HA (POTOMNACTHHKY, OTMETHUN, YTO MeXaHUIeCKAs
o0padorTka QONBIY IMHKA MPUBOIMT K NOTEMIEHUD SMyJNbCUM. Kopu [ 2]
Haomouan B 1899 re, xaw OH CYMTAN, B3aTYXAWUYD DAIUOAKTHBHOCTH Ma-
TepUasoB, HAXOLAMXCA BOIMSU coxell pamua, Ommcanntii sdHlexT BCKO~
pe nocne 9TOro GWI 3a0HT M ero Zwiroe ppemd ne uccuenosamu. locine
DOARNEHUA CHETHHX Tpyodox Iefirepa, i(0CTATOUNO UyBCTBATENLHHX UIL |
perucTpamuy u3nydenmii manoif snepruu, 3TO ARIEHUE OHIO BHOBL OTKpH-
TO HE3IABUCHMO JpYyT OT Apyl'a MHOIMMA MCCIEILOBATEIAMA~DIBUKAMIE «

B paGorax [3,4} HaluoRanach MNOBHUEHAaT OMACCHUOHHAA arTHB-
HocTh (TemHomoil QoH) cueruuxor I'eiirepa-Miwinepa, EHyTpenruas Ho-
BEPX:OCTh KOTOpHX olpalaTupaiach Lwmponanuer. Taiava [5,6]. uccae-
LyA sANepHHE IpeBpAlleHA B alMUHEEeBO# Qonbre mpm GoméapiupoBKe
omeKTponavMy ¢ aunepruell 300 xaB, OCHapyXI SMUCCHD BJIEKTDOHOB Ma-
JIO# oHepruy, yCTAHOBYB, ¥TO 2TU SNEKTPOHH HCIYCKAWTCA HE &TOMHILEMHU
Aupama. Komenann [7] nokasan, 9TO JJIEKTPOHH BTOPUYHOH OMICCHE BO3-—
6ymam'ca B nopepxnocTHaM caoe ramimnoi I10-I00 aromuux cioes. Io
Hadnonenusv Tanarxa, npy "samennenofi” SMECCHE 2JEKTPOHH OCBOGOX—
NQOTCA H3 9TOI'0 € NOBEPXHOCTIOI'O CIOH,

BreppHe CHCTEMATWYECKOE UCCIENOBaHUe ABIEHUT OCYUECTRIEHO
Kpamepou [8.9] B 1949 r. OH TwaTeNEHO MCCNENOBAN BJIEKTDOHHYD IMUC-
Cild B SABUCEMOCTA OT (asH meTaula, WIMPOBKU [IOBEDPXHOCTH, peHTIE-
HOBCKOTO OGIYYEHUA ¥ Tefle, ¥ SANTOKMI NOCTATOYHO HPOYHYI OCHOLY
JUIA BCEX Hocnefynuux 4Uccrenopanmii. SiRneHne 3K303JEKTPOHHOH dMuUC~—
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