
Ofi'b BA MH 8 HHbl M 
MHCTMTYT 
RllBPHbiX 

MCCJIBADB8HMM 

HCC]E~OBAHHE H3]YqEHHH 
PEnHTHBHCTCKHX n03HTPOHOB 
8 MOHOKPHCTAnnE KPEMHHH 

HanpaaneHo a"l~{ypHail 3Kcnep~t~MeHTailbHO~ 

111 TeopeT~t~~ecKoi1 ¢~t~3111KH 11 

AYfiHa 

1-83 -621 

1983 



1 • BBEAEH~1E 

CpeA"' .ABileHI-1171, B03HI-1Kal0l!II-1X np~-1 npoxmKAeHI-11-1 3ap.AlKeHHbiX 4aCTI-14 
4epe3 MOHOKpi-1.CTaJ1Jlbl, OC06bli1 1-'tHTepec, KaK B03MOlKHbli1 I-1HTeHCI-1BHbli1 
I-1CT04HI-1K raMMa-KBaHTOB, npeACTaBil.AeT I-13Jly4eHI-1e nerKI-'IX peJl.ATI-1-
BI-'ICTCKI-'IX 4aCTI-14 npl-1 KaHaill-'tPOBaHI-11-1. 

Bnepeble 1-13Ily4eHI-1e, B03HI-1Kal0lllee np~-1 KaHanl-'tpoeaHI-11-1 n031-1TPOHOB 
BbiCOKOi1 3Heprl-11-1, 3aperi-1CTpl-1pOBaHO B 3KCnepi-1MeHTe, BblnOilHeHHOM 
e CilAKell l. · 

B HaCTO.Al!lei1 pa6oTe npeACTaeneHbl pe3yi1bTaTbl 1-'tCcneAoeaHI-'I.A 
B3ai-1MOAei1CTBI-1.A n031-1TpOHOB C 3Heprl-1ei1 10 r3B C MOHOKpi-1CTaJ1J10M 
KpeMHI-'t.A npl-1 I-'IX ABI-'tlKeHI-11-1 nOA MaJlbiMI-1 yrnaMI-1 K Kpi-1CTai1I10rpaQI-14eCKOi1 
nilOCKOCTI-1 (110). npeABapi-1TeJ1bHble pe3YI1bTaTbl ony6J11-1KOBaHbl HaMI-1 
paHee 1 2~ 

2. CnEKTPOMETP 

Pe3yi1bTaTbl nony4eHbl c nOMOlllbiO ycTaHOBKI-1 "Kpl-1cTann" 131 Ha npo
TOHHOM CI-'IHXpOTpOHe ~HCTI-'ITyTa ,1-131-'tKI-1 BbiCOKI-'IX 3Heprl-1i1. ny40K 
3IleKTPOHOB "' no31-1TPOHOB C03AaH Ail.A AaHHoro 3Kcnepi-1MeHTa 141 . 

CxeMa ycTaHOBKI-1 npi-1BeAeHa Ha p1-1c. 1. ny4oK no3HTpoHoe naAaeT 
Ha Ml-'tWeHb, pacnono~eHHYIO B A1-1CTaH41-10HHO ynpaBn.AeMOM rOHI-'IOMeTpe. 
An.A onpeAeneHI-'t.A TpaeKTOP~-'~~-'~ 4aCTI-14 AO "' nocne MHWeHI-1 Hcnonb-
3YIOTC.A APei1;oeble KaMepbl, crpynnl-'tpoeaHHble e TP~-'~ GnoKa: AC1-
AC3. YeTeepTbli1 6noK APei1;oeblx KaMep,AC4,cnylKI-1T Ail.A onpeAeneHI-'I.A 
TpaeKTOP~-'~~-'~ 4aCTI-14 nocne aHai11-131-1PYIOl!lero MarHI-'ITa. 

Yrnbl BbiileTa raM.Ma-KeaHTOB onpeAeil.AIOTC.A c noMOlllbiO 6noKa APei1-
;oeblx KaMep CO BCTpOeHHbiM KOHBepTOPOM,AC5, pacnOI10lKeHHOr6 He
nocpeACTBeHHO nepeA paAI-1aTopoM raMMa-cneKTPOMeTpa. Apei1;oeble 

noJIHoro norJio-
l!le HH.II, MarHHT CHCTeMbJ 
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KaMepbl AC1 ~ AC3 ~MeiOT 4X- ~ 4Y -nnocKocT~ pa3MepaM~ 12,5x 
x 12,5 CM 2 , a gpei1Q)oeafl KaMepa ,ll,C4- 4X- ~ 4Y -nnocKocT~ pa3MepoM 
25x25 CM 2 /S/. 

,lJ,pe~QJoBafl KaMepa H~3Koro gaeneH~fl AC2, cocTofl~afl ~3 2X- ~ 
2Y-nnocKocTe~, 6b1na pa3pa6oTaHa gnfl gaHHoro 3Kcnep~MeHTa/6 < 
YMeHbweH~e Kon~4ecTea ee~ecTea e AC2 npo~3BegeHo 3a c4eT M~H~M~-
3au~~ Ton~~H~ Ma~napoe~x oKoH, B~HeceH~fl ecex npoeono4eK ~3 

pa6o4e~ o6nacT~ ny4Ka ~ cH~meH~fl gaeneH~fl ra3oeo~ cMec~ e KaMe
pe. KaMepa pacnonomeHa HenocpegcTeeHHO nocne roH~OMeTpa ~ eMoH
T~poeaHa B ~OHOnpOBOA ycTaHOBK~. 

CpegHeKeagpaT~4Hoe oTKnoHeH~e gnfl pacnpegeneH~fl,xapaKTep~3yiO
~ero CYMMapHyiO KOOPA~HaTHYIO T04HOCTb 6noKa 06bi4Hb1X KaMep, COCTaB
nfleT oKono 50 MKM, a AC2 - oKono 90 MKM. TaK~e T04HOCT~ o6ecne-
4~BaiOT pa3peweH~e no yrny exoga 4aCT~U oKono 6 MKpag /cTaHgapT
Hoe oTKnoHeH~e/, a no yrny e~xoga - oKono 30 MKpag /c y4eToM 
MHoroKpaTHoro paccefiH~fl e AC2/. 

4eTBepT~~ 6noK gpe~QJOB~X KaMep n03BOnfleT ~3Mepf1Tb ~MnynbC 

BTOp~4HbiX 4aCT~U C T04HOCTbiO He xyme 1%. 3Ta T04HOCTb onpege
nfleTCfl ogHopogHOCTbiO nonfl aHan~3~PYIO~ero MarH~Ta. A~ana3oH 
~3MepfleM~X ~MnynbCOB - 6-10f38. 

nfiT~~ 6noK gpe~QJOB~X KaMep ACS / 7/ no BOCCTaHoeneHHO~ T04Ke 
KOHBepc~~ BO BCTpOeHHOM KOHBepTope gaeT B03MOmHOCTb ~3Mepf1Tb 

yron e~neTa raMMa-KBaHTOB ~3 M~WeH~. KoHeepTop e~6~pancfl go
cTaT04HO TOHK~M, 4To6~ He yxygwaTb 3HepreT~4ecKoro pa3peweH~fl 
raMMa-cneKTpoMeTpa. ~cnonb3oeancfl KOHBepTop Ton~~Ho~ 0,1 pag~a

u~oHHo~ gn~H~. l-DBMec1 Hu (.. KdMt::IJdMVl ;:;c ~ ., ;:;c~ .-;;:,;;5.:;;; :;5:::::::-::::-
4~ean ~3MepeH~e yrnoe e~neTa raMMa-KeaHTOB c T04HOCTbiO oKono 
4 MKpag /CTaHgapTHOe OTKnOHeH~e/. 

3Hepr~fl raMMa-KeaHTOB onpegenflnacb c noM~biO geTeKTopa Ha 
OCHOBe Kp~CTanna CsJ(Tl),OKpymeHHoro CB~HUOBO~ 3a~~TO~ ~ c~
CTeMO~ C4eT4~KOB aHT~CoBnageH~fl. ,{J,eTeKTOp ~MeeT QJOpMy U~n~Hgpa 
c A~aMeTpOM 200 MM ~ gn~Ho~ 280 MM. Kp~cTann npocMaTp~eaeTcfl 
OAH~M QJOTOYMHom~TeneM T~na ¢3Y-49. Ce~Huoeafl 3a~~Ta raMMa
cneKTpoMeTpa ~MeeT Konn~MaTop c anepTypo~ 80x80 MM 2

• TaKafl 
anepTypa n03BOnfleT ~3Mepf1Tb xapaKTep~CT~K~ raMMa-KBaHTOB C yr
naM~ exoga go 1,3 Mpag. ,ll,nfl KoppeKu~~ eo3MomH~x HecTa6~nbHo

cTe~ B pa6oTe raMMa-cneKTpOMeTpa npo~3BOA~n~Cb TeCTOBble 3anYCK~ 
YCTaHOBK~ OT $OHOB~X MIO-Me30HOB, npowegw~X 4epe3 pag~aTop 
raMMa-cneKTpoMeTpa, a TaKme OT CBeTOA~Oga. 

B pa6o4~X ycnoe~flx gnfl raMMa-KBaHTOB c 3Hepr~e~ 100 M3B 
AeTeKTop ~MeeT pa3peweH~e oKono 3% /w~p~Hbl Ha nonoe~He e~coT~ 
pacnpegeneH~fl/. 

Anfl ~AeHT~QJ~Kau~~ BTOP~4H~x 4aCT~U ~cnonb3oeancfl 4epeHKoe
CK~~ C4eT4~K nonHero norn~eH~fl, B~nonHeHH~~ Ha OCHOBe CB~HUO
Boro cTeKna. 

Anfl onT~M~3aU~~ QJOHOB~X ycnoe~~ e 3Kcnep~MeHTe 6~no yMeHb
weHo KOn~4eCTBO ee~ecTea no nyT~ 4aCT~U. ~cnonb30BaH~e MarH~Ta 
Ml c yrnoM OTKnoHeH~fl 3 Mpag ~ M2 c yrnoM OTKnoHeH~fl 5 Mpag 

2 

no3eon~no Hanpae~Tb ny4oK TaK~M o6pa3oM, 4TO e anepTypy raMMa
cneKTpoMeTpa nonagaiOT raMMa-KeaHTbl, o6pa3oeaew~ecR TOnbKO e M~

weH~ ~n~ B ee~ecTee AC2. TaK~e yrnbl noeopoTa o6ecne4~BaiOT no
nagaH~e e pa6o4yl0 anepTypy MeHee 1% ¢oHoeoro ~3ny4eH~fl oT ee
~ecTea ycTaHOBK~. TaK~M o6pa3oM, cyMMapHoe Kon~4eCTBO QJOHosoro 
ee~ecTea, raMMa-KeaHT~ oT KoToporo nonagaiOT e cneKTpoMeTp, co
cTae~no oKono 5x1o-4 pag~au~oHH~x gn~H. 

3anycK ycTaHOBK~ ocy~ecTBnflncfl np~ Han~4~~ c~rHanos co C4eT-
4~KOB Sl , S2 , S3 ~ oTcyTcTs~~ c~rHanoe co c4eT4~KOB aHTVIcosna
geH~fl Al, A2 ~ A3. KpoMe Toro, Tpe6oeanocb cpa5aT~BaHVIe scex 
4eT~pex npoaono4eK AC2 ~ Han~4VIe c~HXPOHVI3~posaHHoro cVIrHana 
c aMnnVITYAO~ e~we onpegeneHHoro nopora co c4eT4VIKa CsJ(Tl). 

YcTaHOBKa paGoTaeT Ha n~H~VI c 38M EC-1040. KoMnneKc nporpaMM 
n03BOnfleT npOV13BOAVITb HaCTpO~Ky ycTaHOBKVI VI KOHTpOnVIpOBaTb ee 
pa6oTy. 

3. PE3YnbTAT~ 3KCnEPHMEHTA 

npVI 06pa60TKC gaHH~X OT6VIpan~Cb C06~TVIfl, B KOTOp~X 3aper~cT
pV1pOBaH raMMa-KBaHT c 3HeprVIe~ e~we 5 M3B. Tpe6osanocb, 4To6~ 
npogonmeHVIe exogHoro TpeKa 4aCT~U~ nonagano e anepTypy KonnVIMa
Topa raMMa-cneKTpOMeTpa /80x8u MM 2 /. C~rHan B 4epeHKOBCKOM C4eT-
4VIKe nonHoro norno~eH~fl gonmeH cooTeeTCTBOBaTb no aMnnVITyge 
C~rHany OT no3~TpOHa C VIMnynbCOI~, onpegeneHHbiM C noMO~biO ,{J,C4 
VI MarH~Ta M3. CyMMa 3Hepr~~ raMMa-KeaHTa VI BTOPV14Horo n03VITpoHa 
AOn>KHa bbiTb pasHa ;JHeJ..ll "'"' llt::~Jt>n ... nv• v ,,.::,.:,.,-;-;::,.:;;;;:::. 

Kp~cTann KpeMHVIfl Ton~~Ho~ 113 MKM opV1eHH1posancR nnocKOCTbl0 
(110) napannenbHO HanpaeneH~IO ny4Ka. Yron Memgy ny4KOM ~ ocbiO 
<111, Kp~cTanna cocTasnRn oKono 0,5 rpagyca. 

3.1. Op~eHTau~oHHble 

Ha p~c.2 VI 3 npegcTaeneH~ 3aBVICVIMOCT~ 4VIcna ~3ny4aeM~x raMMa
KeaHTOB OT yrna BXOAa n03~TpOHOB B KpVICTann, HOpMVIpOBaHH~e, KaK 
~ Ha BCeX OCTanbH~X p~cyHKaX, Ha OAVIH nagaiO~~~ no3~TpOH. ruTp~x
nyHKT~pHafl n~H~R ~nniOcTpVIpyeT aHanor~4H~e gaHH~e, nony4eHH~e 

Ha aMop~Ho~ aniOM~HVIeeo~ MVIWeHVI. Kp~T~4ecK~~ yron KaHan~poeaH~fl 
no3~TPOHOB C 3Hepr~e~ 10 f38 nnOCKOCTbiO (110) KpeMH~fl COCTaBnfleT 
OKOnD 60 MKpag. MaKC~MYM eepOfiTHOCTVI ~3ny4eH~fl /pVIC.2/ np~xo
A~TCfl Ha yron BXOAa n03VITPOHOB np~MepHO 50 MKpag OTHOCVITenbHO 
KPVICTannorpa~VI4ecKo~ nnocKOCTVI. B nepec4eTe Ha Ton~VIHY Kp~cTanna 

1 CM B MaKCVIMyMe Vl3ny4aeTCfl OKOnO 8 raMMa-KBaHTOB. KaK OTMe-
/2 8/ 4anOCb paHee ' , CMe~eHVIe MaKCVIMYMa eepofiTHOCTVI Vl3ny4eHVIfl 

oTHOCVITenbHO Hyneeoro yrna o6ycnoeneHo 4aCTVIUaM~, Vl3ny4aiO~VIM~ 

raMMa-KeaHT~ c 3HeprVIe~ e~we 200 M3B. OgHaKo Vl3 HacTofl~ero 

aHan~3a cnegyeT, 4TO CMe~eHVIe ~MeeT MeCTO ~ npVI MeHbW~X 3Hep
r~fiX raMMa-KeaHTOB, Ha4V!Hafl c 5 M3B. 3To VlnniOcTp~pyeT pV1c.3, 
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Ha KOTOPOM OT06paH~ co6~T~R C raMMa-KBaHTaM~ B pa3n~4H~X A~a
na3oHaX 3Hepr~~. P~c.3 COOTBeTCTByeT B OCHOBHOM KaHan~poBaH
H~M /A,B/ ~ HaA6apbepH~M /r-E/ 4aCT~~aM, H3 pMc.3 TaKme BMAHO, 
4TO C pOCTOM 3Hepr~M raMMa-KBaHTOB Ha6n~AaeTCR CABMr MaKCMMyMa 
BepORTHOCT~ M3ny4eHMR B CTOPOHY 60nbWMX yrnoa /r-E/, 

06pa~aeT Ha ce6R BHMMaHMe TOT ~aKT, 4TO sepORTHOCTb M3ny4e
HMR AnR 4aCTM~, BXOAR~MX B Kp~CTann nOA HyneB~M yrnoM, HeCKOnb
KO noAaaneHa no cpasHeHM~ c MaKc~ManbH~M 3Ha4eH~eM AnR raMMa
KBaHTos n~6o~ 3HeprMM. BepoRTHOCTb ~3ny4eHMR raMMa-KsaHTOB 
c 3HeprMe~ BbiWe 360 M3B AnR 4acT~~, BXOAfi~Mx s Kp~cTann noA 
yrnaM~, 6nM3K~MM K HyneBOMY, He npes~waeT sepOJ'ITHOCTM M3ny4e
HMJ'I B aMOp~HO~ MMWeHM, p~c. 3/E/, 
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3.2. CneKTpbl KaHanMpOBaHHbiX n03MTpOHOB 

Ha pMc.4 M 5 npeACTaaneH~ 3aBMCMMOCTM cneKTpanbHO~ nnoTHOCTM 
M3ny4eHMfl OT 3HeprMM raMMa-KsaHTOB Ann 4acT~~ a pa3nM4H~X AMa
na30Hax yrnoe BXOAa. 3aBMCMMOCTM Ha pMc.4 noKa3~Ba~T AMHaMMKY 
nepeXOAa OT M3ny4eHMJ'I npM KaHanMpOBaHMM /A, 5/ K M3ny4eHM~ B 
nepeXOAHO~ o6naCTM yrnOB /B, r/ M K KOrepeHTHOMy TOpM03HOMY M3-
ny4eHM~- KTH /~, E/. AHanM3MPYfl Mx, MONHO CAenaTb B~BOA, 4To 
M3ny4eHMe npM KaHanMposaHMM He f!Bnf!eTCR 4aCTH~M cny4aeM KTH 
M nepeXOA MemAY 3TMMM T~naMM M3ny4eHMR npOMCXOAMT 3a C4eT MC-
4e3HOBeHMR nMKa, CBJ'I3aHHOrO C KaHanMpOBaHMeM, M yeenM4eHMJ'I 
cneKTpanbHoA nnoTHOCTM KT~ e o6nacT~ 6onee a~coKMX 3HeprMA 
raMMa-KBaHTOB /wMpOK~~ nMK, pMC. 4 r,A,E/. Anfl KaHan~poeaHH~X 
4aCTM~ /pMc. SA/ cneKTpanbHaR nnoTHOCTb M3ny4eHMfl e o6nacTM 
MaKCMMyMa /60 M3B/ s 37 pa3 npesocxoA~T cneKTpanbHY~ nnoTHOCTb 
M3ny4eHMR B aMOp$HOA MMWeHM 3KBMBaneHTHO~ TOn~MH~. 

H3 pa6oT~/B/, e~nonHeHHO~ e UEPHe,cneAyeT, 4TO 3Ha4eHMe 
cneKTpanbHOA nnoTHOCTM M3ny4eHMR npeB~WaeT COOTBeTCTBY~~y~ ee
nM4MHY ,nony4aeMy~ B cny4ae HeOpMeHTMpOBaHHO~ MMWeHM, npMMepHO 
B 24 pa3a. 0TnM4Me OT HaWMX AaHH~X o6bRCHJ'IeTCfl, no-BMAMMOMy, 
HeAOCTaT04H~M yrnoa~M pa3peweHMeM ycTaHOBKM, c03AaHHO~ e UEPHe 
/npMMepHO 60 MKpaA/. 3TO He n03BOnfleT HaAemHO OTo6paTb KaHanM
poBaHH~e 4aCTM~~. M n03TOMy nony4eHH~~ cneKTp MCKa~eH M3ny4e
HMeM OT 4aCTM~, He BOBne4eHH~X B pem~M nnOCKOCTHOrO KaHanMpo-
BaHMR . 

D~··--/2/ ;:::, ,:;-.~l'\. I fJO.J IDnU;I IIJ IU I MU\... I VI VI~J IYYt:::HVIH HdliJIK>AdnCH n~K 

/c AOBOnbHO 6onbWO~ CTaTMCTM4eCKOA OWM6Ko~/ Anfl raMMa-KBaHTOB 
c 3HeprMe~ oKono 25 M3B. H3 pMCYHKa 56, rAe M3o6pameHa HM3Ko-
3HepreTM4ecKafl 4aCTb cneKTpa M3ny4eHMR, nony4eHHaR B HaCTOR~eM 
aHanM3e, cneAyeT, 4TO HeKoTopa~ oco6eHHOCTb s cneKTpe Anfl AaH
Horo AMana3oHa npM 3HeprMM raMMa-KeaHTOB OKano 30 M3B, Ae~cT
BMTenbHo,cy~ecTayeT M aHa He o6ycnosneHa ~OHOM. Ha6n~AaeMaR 
3aBMCMMOCTb MHTeHCMBHOCTM nMKa B o6nacTM 30 M3B npM M3MeHeHMM 
yrna BXOAa no3~TPOHOB OT 20-30 AO 80-120 MKPaA TaK~e roaopMT 
o cs~3M 3Toro nMKa c MccneAyeM~M npo~eccoM. 

KaK oTMe4anocb HaMM paHee/2/, np~ yrnax axoAa 4acTM~, 6nM3-
K~x K KpMTM4eCKOMY 1 B cneKTpe M3ny4eHMJ'I nOfiBnfleTCJ'I nepMOAM4e

CKaJ'I CTpyKTypa. 3Ta oco6eHHOCTb BMAHa M B HaCTO~~eM aHan~3e 
An~ 4acTM~ c yrnaMM exoAa, orpaHM4eHH~MM AMana30HOM 56-
60 MKPaA /pMC. 5B/. bOnbWaR AOnfl 3TMX 4aCTM~ np~ CBOeM ABMme
HMM BHyTpM KpMCTanna nonaAaeT B o6naCTb e6nM3M nnCCKOCTM aTOMOB. 
3AeCb noTeH~Man oTnM4eH OT napa6onM4ecKoro, on~c~aa~~ero ABMme
HMe e pem~Me ycTo~4Msoro nnocKoCTHoro KaHan~posaHMfl /9,10/, 4TO, 
no-BMAMMOMy, ~ npMBOAMT K M3MeHeHM~ $OPM~ cneKTpa. 

npOM3BOAMnacb npoeepKa BnMRH~~ Kp~Tep~eB OT6opa C06~TM~ Ha 
a6con~THYIO aen~4~HY 3$$eKTa ~3ny4eH~n. Ha~AeHo, 4To np~ 40%-HoM 
M3MeHeHM~ Ka~oro ~3 OCHOBH~X Kp~TepMeB a6con~THafl sen~4MHa 

3$$eKTa ~3MeHf!nacb Ha 1,5-2% /a o6nacT~ raMMa-KaaHTos c 3Hep-
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anJOMHHHeBOfl MUWeHH, WTpHXOB8R 50 100 150 200 250 

KPHBaR paccqHTaHa COrJlaCHO I 14~ E, IM>Bl 

/6/- KPHBarr (·) H3o6p8*aeT crreKTP ~aHa, BKflJOqaJO~ero B ce6rr 

H3fly4eHHe OT Be~eCTBa ycTaHOBKH H CflyqaMHble COBITa,[\eHHR 

C myMOBbWH CHrHanaMH crreKTpOMeTpHqecKoro TpaKTa. 

rHeH oKono 60 M3BI. B o6nacTH 6onee MRrKHX raMMa-KBaHTOB loKono 
30 M3B/ H3MeHeHHe aenH4H~ 3~~eKTa 6onee 3Ha4HTenbHO - OKano 8%. 
AnR raMMa-KBaHTOB c 3HeprHeH s~we 100 M3B H3MeHeHHe s aenH4HHe 
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3$$eKTa He npeablwaeT 1%.Hs 3THX AaHHblX cneAyeT,4TO cny4aHHble 
C06blTHR IAOnR KOTOpblX MeHReTCR npH H3MeHeHHH KPMTepMeB OT6opal 
ne~aT B OCHOBHOM B o6nacTH raMMa-KBaHTOB C 3HeprHeH HH~e 30 M3B. 

CHCT€MaTH4€CKaR OWI16Ka B HOpMMpOBKe npeACTaBnReMblX AaHHblX 
04€HMBaeTCR HaMM Ha ypOBHe 10% 11 onpeA€flR€TCR B OCHOBHOM HeKoH
TpOnl1pyeMblMM 113M€H€HI1RMI1 3$$eKT11BHOCTI1 yCTaHOBKI1, CBR3aHHblMM 
c HepaaHoMepHOH sarpy3KOH cneKTPOMeTpa. AaHHble 113MepeHMH cneKT
panbHOH nnoTHOCTM 113nY4€HI1R Ha an~M11HMeBOH M11W€HI110, 115+ 
+0, 01 cM- 1 I cornacyJOTCR c pac4eToM, BbJnonHeHHbiM cor nac"Ho /II 1 

-;;j" Aa~IJli1M BenM411HY 0, 12 CM -I . 

4. CPABHEHHE C nPEACKA3AHH~MH TEOPHH 

nepable TeopeTI14eCKMe pa60Tbl M.A.KyMaxoaa/12/ 
B03MO~HOCTI1 11CnOnb30BaH11R HOBOrO TMna 113ny4eHMR B Ka4eCTB€ 11H
T€HCI1BHOrO 11CT04H11Ka raMMa-KBaHTOB CTMMynl1pOBanM AanbH€HWM€ 
T€0P€TI14€CKI1€ MCCneAoBaHMR B 3TOH o6naCTI1/l 3 -IS/, 5blnM pa3pa6o

TaHbl 061JlM€ BOnpOCbl TeOpMI1 113ny4€HMR, B03HI1Ka~Ulero np11 KaHanl1-
poaaHI111 11 B nepeXOAHOH o6naCTI1 IHeCKOnbKO KP11TI14€CK11X yrnoa 
KaHanl1pOBaHHRI. 3KcnepHM€HTanbHbl€ AaHHble, MM€~1JlH€CR AnR 4aCTH4 
BbiCOKOH 3HeprMH I 1•2•8 / Ka4ecTBeHHO noATBepAHnH npeACKa3aHMR 
T€0PI1H, OAHaKO 6blnH H€AOCTaT04HO nOAP06HblMI1 AnR Taro, 4T06bl 
npoaepHTb KOnH4€CTB€HHbl€ BblBOAbl T€OpeTH4€CKHX pa60T M 
BblRCHMTb HX npMM€HHMOCTb AnR pa3nH4HblX ycnOBHH KaHanl1pOBaHHR. 
KpoMe Taro, B pa6oTe 121 6blnH o6Hapy~eHbl IHa ManOH CTaTHCTMKel 
H B HaCTORIJl€H pa6oTe nony4HnH nOATB€P~A€HHe HeKOTOpb!e HenpeA
CKa3aHHble TeOpHeH 3$$€KTbl, KOTOpble ~AYT CBOeH TeopeTH4€CKOH 
MHTepnpeTa4HH. MeTOAbl pac4eTa cneKTPOB H3ny4€HHR 4p€3Bbl4aHHO 
rpOM03AKH H pa3pa6oTaHbl B HaCTORIJl€€ BpeMR TOnbKO AnR npOCTeA
WHX MOAeneA nnocKOCTHoro noTeH4Mana. AeTanbHbiA y4eT 3KCnepH
MeHTanhHblX oco6eHHOCT€H €1Jl€ 6onee 3aTPYAHR€T pac4eT cneKTPOB. 
no3TOMy Mbl npHBOAHM 3A€Cb nMWb Ka4eCTBeHHbiH aHanH3 nony4eHHbiX 
a 3KcnepMMeHTe AaHHbiX. Hx noApo6HaR TeopeTM4eCKaR HHTepnpeTa-
4MR He BXOAHT B 3aAa4H 3TOH ny6nMKa4MH H 6yAeT CAenaHa B 
AanbHeAwMx pa6oTax. 

PacnpeAeneHHe cneKTpanbHoA nnoTHOCTH H3ny4eHHR lp11c.SA/ Ka-
4ecTBeHHO COBnaAaeT C TeopeTM4€CKM paCC4HTaHHblM/I 4/, nony4€HHaR 
3aBHCHMOCTb BenM4HHbl cneKTpanbHOH nnOTHOCTH H3ny4eHHR B o6nacTM 
MaKCHMyMa OT yrna BXOAa n03HTpOHOB B KpHCTann /pHc.41 H pac
npeAeneHHR Ha pHC.3 /A,5/ RBnR~TCR 3KcnepMMeHTanbHblM nOATBep~
A€HH€M TeopeTH4eCKHx npeAcKa3aHHA /cp. pHc. 186/IS/ I o 3aaM
CMMOCTH xapaKTepHCTHK H3ny4€HI1R OT yrna BXOAa AnR KaHanHpOBaHHbiX 
n03HTpOHOB. 

3aBMCHMOCTb TOHKOH CTpyKTypbl cneKTpa B o6naCTI1 BTOPOH rap
MOHHKH /oKono 120 M3B/ OT yrna BXOAa 4aCTM4 /pHc.4A-4B, p11c.5AI 
He paCCMaTpHBanaCb T€0P€TI14€CKI1 H Tpe6yeT np11Bne4€HHR AOnOnHH
T€nbH~X npeACTaaneHMH 0 MeXaHH3Me M3ny4eHMR Ha BblCOKHX rapMo-
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H~Kax e noTeH~~ane, oTn~4~MOM oT napa6on~4ecKoro. AHan~3 cneKTpa 
~3ny4eH~~ np~ yrnax, 6n~3K~X K KP~T~4eCKOMY /p~c.5B/, no-B~A~
MOMY, TaK~e nOMO~eT B YT04HeH~~ $OpMbl nnOCKOCTHOrO nOTeH~~ana 
e o6nacT~ oKono eep~~H~ noTeH~~anbHO~ ~M~. 

npoxO~AeH~e n~Ka np~ 3Hepr~~ OKOno 30 H3B /p~c.56/, HeCMOTP~ 
Ha ~Me~~~ec~ TeopeT~4eCK~e non~TK~, OCTaeTC~ HeB~~CHeHH~M. 

3AKJ1104EHI1E 

nony4eH~ yrnoe~e ~ 3HepreT~4eCK~e 3aB~C~MOCT~ An~ 3neKTpo
MarH~THoro ~3ny4eH~~. B03H~Ka~~ero np~ npoxo~AeH~~ no3~TPOHOB 

B~COKO~ 3Hepr~~ 4epe3 MOHOKp~CTann KpeMH~~. 
noKa3aHO, 4TO np~ nnOCKOCTHOM KaHan~poBaH~~ n03~TpOHOB cneKT

panbHa~ nnoTHOCTb ~3ny4eH~~ /B MaKC~MyMe/ B 37 pa3 npeBOCXOA~T 
COOTBeTCTBY~~y~ Ben~4~HY An~ aMOP$HO~ M~WeH~. 

Bnepe~e ~ccneAoBanocb ~3ny4eH~e e w~poKoM A~ana3oHe yrnoe 
BXOAa no3~TpOHOB OTHOC~TenbHO HanpaeneH~~ nnOCKOCT~ Kp~CTanna. 
3To no3eon~no nony4~Tb AaHHble, noKa3biBaiO~~e A~HaM~Ky nepexoAa 
OT ~3ny4eH~~ np~ KaHan~poBaH~~ K KOrepeHTHOMy TOpM03HOMY ~3ny-
4eH~tO. 

nony4eHH~e 3KCnep~MeHTanbH~e AaHH~e Ka4eCTBeHHO COOTBeTCTBy~T 
TeopeT~4eCK~M pac4eTaM. 0AHaKO ~HTepnpeTa~~~ HeKOTOpbiX 3$$eKTOB 
Tpe6yeT npoeeAeH~~ AOnonH~TenbH~x TeopeT~4eCK~x ~ccneAOBaH~~-
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