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1. B a e n e 11 H e 

0CHOBH85! '18CTb HMe JOilte ACH B H8CTOH!llee BpeMH 3KcnepHMeHT8nbHOH 

HH!jJOpMBU HH 06 3neKTpOHHO-!jJOTOHHbiX nHBHHX B Be!lleCTB8X C 6onbWHMH Z 

6bin8 nony'IeHa npH nOMOlUH TpeKOBblX npH60pOB - ny3blpbKOBbiX H HCKpOBbiX 

KaMep H KaMep B HnbCOHa, TpeKOB bi e npH6opbi naJOT B03MO>KHOCTb nony'IHTb 

HarnHllHY!O H neTanbHY!O KapTUHY pa3BHTI-15! 3neKTpoMarHHTHOrO KaCKana , 

'ITO oco6eHHO aa>KHO H~ nepawx 3 T a nax >~3y'leHHH KacKanHoro npouecca . Ha ­

pHny C 3THM MeTOllHKa T peKOBbiX npu6opOB UMeeT >I CBOI-1 HellOCT8 TKH , H8>1 -

6onee Cy!lleCTBeHHhlMI-1 H3 KOTOphlX >!Bn>!JOTC>! Mana>! C T a TUCTU'IeCK85! o6ec ­

n e 'le HHOCTb 3 KCnepHM e HT8nbHOrO MaTepHana >I 60nbWa5! TpynoeMKOCTb o6 -

pa60TKH pe3ynbT8TOBo 

VlccnenoaaH>~H nuaHeA , npoaeneHHble npH noMolllH npyrHx neTeKTopoB 

'18CTHU - HOHH3aUHOHH biX KaMep/ 1/ , ra3 0p83p>!llHblX C'!eT'IHKOB/ 2/ H qepeH ­

KOBCKHX C'leT'IJ.IKOB/3/ , XOT>! H CB060llHbl OT yKa3aHHbiX BbiWe HellOCTa TKOB , 

ll03BOnHnH H3Y'IHTb TOnbKO ycpenHeHHbie XapaKTepHCTHKH - K8CKallHbie KpH ­

Bbie/2, 3/ "' HOHH3aUHOHHbie noTe pH 3HeprHH nHBH>! / 1 I , OnHaKo nn>! peweHHH 

MHOrHX MeTOllH'!eCK>IX 38lla 'l 3KC nepHMeHTanbHOW !jJH3UKH ( onpeneneHHe 3{jl!jJeK ­

THBHOCTH neTeKTOpOB y - KBaHTOB H 3neKTpOHOB, 3HepreTU'IeCKOrO pa3peweHH5! 

cne KTpoMeTpOB nonHero nornomeHH>! H np.) Heo6xonHMO 3HaTb He TOnbKO 

ycpenHeHHbie , HO H aepO>!THOC T Hbie xapaKTepHCTHKH n HBHeW - !jlnyKTyaU HH 'IHCna 

'!aCTHU B flHBHe H Koppen>!UHI-1 3 T>IX ¢ nyKTyaU HH, 

npH HCIIOnb 30BaHHH Un>! H 3 y'leHH5! flHBHeW q epeHK OBCKOr O C'leT'IHKa nocnen -

HH i1 non>KeH o6nanaT b 3 Ha'IHTenbHOW TOnlllHHOH, 'IT06bi o6ec n e 'IH T b nocT aTo'l -

HbiH cae T oBd! Bbtxon . 8To orpaHH'IHBaeT 3 H epr HJO o6pe3aHH 5! peruc T pnpye -
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/3/ 
Moro crreKTpa sneKTpOHOB nHBHSI E eenwmHoli ~ 10 Mse • XapaKTepHCTHKH 

nHeHeil cymecTeeHHO aaBHCSIT oT eenH'IHHhl E /4/. TaK, e nHBHe, paaBHBBJOIUeM ­

C SI e ceHHue , s neKTpOHb l c s HeprHeli BbiiUe E ::: 1 M s a HecyT oKono 50% s Hep­

nm ecero nH B HSI /5 / , a npH E = 10 M s e, eme MeHbrne - 30%16/. CpeaHee 

'IHCllO sneKTpOHOB npH Ii3MeHeHHH E oT 1 ao 10M sa yMeHbUiaeTcSI e MBK -

C HMyMe KBCKBAHO M KpHBOli B 1, 5 paaa , B o6naCTH JKe 6onbiUHX TOllUIHH norno­

lliBJOIUero BeiUeCTBa 3 TO H3MeHeHHe CTBHOBHTCSI ewe 6onee 3HB'IHTenbHbiM/5/ • 

MHorHe aeTeKTOpbl 'IBCTHu , npHMeHSieMble e tjlHaHKe BhiCOKHX sHeprHll , HMeJOT 

HH3KH il nopor perHcTpauHH s neKTpoHOB ( 1 M s a H HHJKe) . llnSI onpeaeneHHSI 

napaMeTpDB 3 THX npH6opOB KBK aeTeKTOpOB llHBHell , Heo6xOAHMO HMeTb 3 K ­

crrepHMeHT8llbH bl e CBeaeHHSI 0 xapaKTepHCTHKBX s neKTpOM BrHHTHbiX nHBHel! 

rrpH ManbiX a Ha'IeHHSIX E • Pac'I e T b l nHBHell B sToi! o6nacTH oco6eHHo aaTpya-

H9Hble 

llnSI H 3MepeHHSI 'IHCllB llHBHeBbiX sneKTpOHOB HB p83llH'IHbiX rny6HHBX 

p83BHTHSI llHBHSI B HBCTOSIIUel! pa6oTe 6bin HCI10llb30BBH CUHHTHllllSIUHOHHbili 

c rre KTpoMeTpH'IeCKHA cqeT'IHK. B cneacTaHe He6onbUIOil TonlliHHbl CUHHTHnnSI ­

Topa ( 1 r/cM2 CTHpona) C'I e T'IHK MOr 3tjltjleKTHBHO perH CTpHpOBB T b s neKTpOHbl 

nHBHSI c sHeprHeli o6pea aHHSI E:: 2 M se. U enbJO pa6oTbl SIBnSinocb onpeaene ­

HHe T B KHX xa paK TepHCTHK nHBHSI , KBK KBCKBAHbl e KpHBble, tjlnyKTYBUHH 'IHCna 

qacTHU , yrnoeoe pacxoJKaeHHe 'IBCTPIU rrpH paanH'IHbi X 3Ha 'IeHHSIX E. 3KcrrepH ­

MeHTbi 6binH BblllOnHeHbl HB sneKTpOHHOM nyqKe CHH XpOUHKnOTpOHB fla 6opa ­

TOpHH SiaepHhiX npo6neM OYI .H l117 ,81 . 

2 . noc TBHOBKB 3 KCnepHMeHT8 

CxeMa 3KCrrepHMeHT8 npHBeaeHa HB pHC . 1. ny'IOK Y - KB B HTOB OT pac­

naaa tr
0 

- Me30HOB0 o6pa30 BB HHbiX npH 6oM6apaHpOBKe llpOTOHBMH BH y TpeHHei! 

MHUieHH CHHXpOUHKllOTpOHB , HBllpBBllS!llCSI HB CBHHU OBblli KOHBepTOp. 3neKTpO -

Hbl, B03HHKBIOIUHe B peaynbTBTe KOHBepCHH Y - KBBHTOB_.BH8llH3HpOB8llHCb 

MBrHHTOMo ny'IOK sneKTpOHOB BbiAellS!llCSI BKll iO'IeHHblMH B H B HOCeKyHAHYIO 

CXeMy COBllBAeHHM / 9/ CUH H THllllSIUHOHH bi MH C 'I e T'IHK B MH C 1 (paaMepoM 10 X 

X 10 CM 2) H C2, C 8 ( pa3MepOM 3 X 3 CM2 ). llanee HB rryqKe 3neKTpO -

HOB pacnona ranH Cb CBHHUO Bb:i! nornOTHTenb, rpatjlHTOBblli tPHllbTp H cneKTpO ­

Me T pH'IeCKH M CUH HTH n nSIUHOHH bllf C'IE!T'IHK C 4 ( p83MepOM 12 X 12 X 1 CM3) • 
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VIMnynhCbi c BbiXO.Ua c xeMbl coana.ueuuii perucTpHpoaanHcb rrepecq~THbiM npu-

6opoM, lf3MepS1BUJHM HHTeHCHBHOCTb ny'IKa 3JieKTpoHOB
1 

H yrrpBBJISlJIH CXeMOH 

rrporrycKaHHll MHoroKauanbuoro aMrrnHTy.uuoro a u amtaaTopa VIA-256, ua axo.u 

KOTOporo nO.[lBBBnifCb HCCJie.uyeMble HMnyJibCbl C'I~T'IHKa C 
4 

VfaMepeHHSl .UHQJtj>epeHUHBJibHbiX 8MfiJIHTY.UHbiX CITeKTpOB HMfiYJibCOB C'I~T-

"'HKB C 4 6biJIH BblfiOJIHeHbl npH .UBYX 3Ha"'eHHSlX 3HeprHH fiY"'K8 3JieKTpOHOB 

E 0 = 115 u 217 M 3n, B rrpouecce H3MepeuuA aapbHpoaanHcb TOJIUIHHa CBHH-

uonoro rrornoTuTenll t (oT 0 .UO 22,7 rlcM2 Ph ) H TOJIUIHHa rpa<jlHTOBOro 

<jlHJibTpa t tjl (0 ; 5, J If 10,2 r lcM2 C , 'ITO COOTBeTCTBOBBJIO 3HeprHH o6pe-

38HHS1 cneKTpa BTOpH'IHbiX 3JieKTpouoa nHBHll E = 2; 10 H 20 M3a I 101), 

CaHHUOBblll nornoTHTenb If rpaqJHTOBbttl tjlnnbTp pacrronaram1cb arrnoTHyJO K 

C"'~T"'HKY C4 • npn t tjl = 0 yron paaneTa 3JieKTpOHOB0 nepeKpb!BaeM biH C'I~T"'H-
0 

KOM C 4 , COCTBBJIHJI 6onee 60 • C yaeJIH'IeHHeM t QJ 3TOT yron yMeHbUJaJICSl .UO 

30°, O.UHaKO 3TO He npHBO.UHJIO K cymeCTBeHHOMy yMeHbUJeHHIO 3tjltjleKTlfBHOCTH 

perlfCTpaUHlf 3JieKTpoHOB JIHBHS1 0 TaK KaK no.[l 60JibUJHMH yrJiaMlf neTHT, B OC -

HOBHOM, ManoaHeprH"'Hble 3JieKTpOHbtl II I , KOTOpble o6peaa10TCS1 ¢nnbT-

poM, 

Llmt HCKJIJO"'e.HHSI rrorpeUJHOCTell , CBSI38HHbiX C .UpelltjloM annapaTypb! 

(a OC HOBHOM , cneKTpOMeTpll"'eCKOrO TpBKTa), nepHO.[lH"'eCKH npOH3BO.UH ­

JIHCb KOHTpOJibHble lf3MepeHHSI BMfiJIHTy.UHbiX CfleKTpOB rrpH t = 0 , 4HCJIO 

H3MepeHHbiX JIHBHell COCTaBJISlJIO OKOJIO 10 Tb!C , .UJISI CJiy"'aH 

.UO 60 TbiC, - npH t > 0 , 

3, PeaynhTaTbi H3MepenHil 

= 0 H OT 20 

Pacrrpe.ueneHHll P(E 0 ,E,t,n) HMfiYJibCOB C"'eT "'HKa C 
4 

no aMITJIHTy.Ue 

( HOMepy KBHana 8HaJIH3aTopa n ) , H3MepeHHble npH E 0 = 217 Mas, t tjl = 0 

H pa3JIH'Iflb1X 3Ha'leHHHX t , ITpHBe.[leHbl Ha pHC , 2, npH .UpyrHX 3Ha"'eHHSIX 

E 0 H t <jl OHH BHBJIOrH"'flblo B cnyqae = 0, t tjl = 0 pacnpe.ueneHHSI HM eiOT 

xapaKTepHyiO tjlopMy KpHBOH HOHH3aUHOHHbiX noTepb nau.uay, C pOCTOM t tj! 

¢opMa pacrrpe.ueneuull P ( E 
0 

, E , t•O ,n ) HeCK OJibKO H3MeHHeTCSl B o6na-

CTH 60JibUJHX n, 'ITO o6ycnoaneHO B3aHMO.[leHCTBHeM He6oJibUJOH 'laCTH nepBH'I ­

HbiX 3JieKTpOHOB C BeUJeCTBOM rpa<jlHTOBOrO tj>HJibTpa , 

6 

( 
., 

\r. 

~ 

P(Uho) 

Ll\==~ 

,l_ 

~~ . . . - - - -
P1tc, 2, AMITJIHTY.UH ble pacrrpe.ueneHHSl P ( E 0 , E, t , n l HMrrynhcoa c•li~T'IHKa C 

4
• 

Eo = 217 M3a, ttl> = 0 (E = 2 M3a); nyHKTHpoM rro-

KaaaH crreKTp, H3MepeHHbtll .unll cny'lall, K or.ua aa C'I~T'IHKOM C
4 

pac­

rronarancll .uorronHHTeJibHbiK CBHHUOBbiii 6noK ( o6paTHoe paccellHHe 

'IBCTHU JIHBHSl) . KpHBble - ¢YHKUHH ( 2), B bi'IHcneHHble MeTonoM HaH-

MeHbUJHX KBB.UpaTOB, 3Ha'leHHSl t B rlcM2 Ph npuaeneHb! H8 

pncyHKe, 0TC'I~Tbl auanHaaTopa cyMMHpoBBHbi no 4 KaHanaM, 
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B cneKTpax, H3MepeHHbrx npH t > 0, OT'I()TrrHBO npoSIBITSI IOTCSI HeCKOrrhKO 

MBKCHMYMOB, COOTBeTCTBYIOWHX OaHOBpeMeHHOMY npOXO>KaeHHIO qepe3 C'! ()T'IHK 

C 4 OaHoro, aayx H 6onee 3ITeKTpOHOB ITHBHSI . npH TOITWHHaX nornoTHTenSI 

t ~ 17 r/ CM 2 B CITeKTpa x CTaHOBHTCSI 3aMeTH blM ITplliTHB B o6naCTH MaiTblX 

aMITITI! Tya n, 'ITO 06bSICHSieTCSI ITOSIBrreHHeM B ITHBHe Mano:;meprH'!HblX aneKT'-

poHoa, 3HeprHSI KOTOp biX MeHbme 2 M 3B - aenH'IHHbi noTepb 3HeprHH penSI­

THBHCTCKHX 3 ITeKTpOHOB B C'lilT'IHKe C 
4 

• 

4. 06pa6oTKa pe3ynbTa Toa H o6cy>KaeHHe 

Yf3MepeHHhre aMnnH TyaHhre cneKTpbr HMrrynhCOB P ( E 0 , E , t , n ) 

MOryT 6bi Tb npeacTaBrreHbl KBK ITHHeilHble KOM6HHaUHH pacnpeaeneHHI\ p ( N, n), 

COO T BeTCTBYIOWHX ITpOXO>KaeHHIO '!epe3 C'lilT'IHKC N qaCTHU ( N = } , 2 • •• ) • 
4 

npH OTCYTCTBHH y rnOBOtl pacxoaHMOCTH '!aCTHU rrHBHSI cjlyHKUHSI p ( N, nl 

npeacTaanSieT co6otl caepTKy N cjlyHKUHtl p(N.1 ,nl•P(E0 ,E,t•O,n): 

p (N, n ). J p (1 ,n 1 )p( 1 , n 2- n 1 l..p(l ,n -nN- ldn
1 

••• dn N-l (I) 

Yrno aaR pacxoaHMOCTh nHBHeBhrx 3 rr e KTpOHOB npnaoanT K aononHHTenb-

HOMY CMemeHHIO MaKCHMyMa KpHBOtl p ( N 'n) H yaerrH'IeHHIO ee WHpHHhl , 

'ITO MO~<eT 6LrTb y qTe Ho aaeaeHHeM a ( I) ycpeaHeHHoro ceKaHca yrna pac­

ce SIHHSI 3rreKTpOHOB/5/: p (N ,n)-+ p ( N ~(E 0 , E, N ,I) n ). 

3KcnepHMeHTanhHO onpeaenSieMbiii aMnnnTyaHhiil cneKTp P(E
0 

,E,1 ,n) 

CBSI3aH C cjlyHK UH SIMH p ( N s c 6 ( E 0 , E , N , I) , n ) COOTHOWeHHeM 

P(E ,E,t,nl• rw (E ,E ,tlp(N sc8(E ,E,N,Il,nl+f(E ,E, 1 ,nl, 
0 N N 0 0 0 

(2) 

rae W N( E 0 , E , 1 ) - BepOSITHOCTb 06p830BaHHSI B nHBHe Ha rny6HHe I N 

3rreKTpoHoB c 3Heprnetl, 6 onbwetl E; f(E 0 ,E ,t ,n) - npnMecb Marro-

3HeprH'!HblX 3ITeKTpOHOB ( CM . BbJWe) • 

npoueaypa 06pa60TKH 3 KCITepHMeH TarrbHO ITOrry 'leHHblX CITeKTpOB 

P ( E
0 

, E , 1 , n ) caoannacb K aapbHpoaaHHro aenH'IHH W N( E 
0 

, E , t l H 

8 

sc8 (E
0

,E ,N,tl H CpaBHeHHIO Bhl'IHCrreHHhlX H H3MepeHHhlX CITeKTpOB. 

npHMeCb Marr0 3HeprH 'IHbl X 3rreKTpO HOB f ( E 
0

, E ,I, n) annpOKCHMHpO-

aanacb nHHeiiHoil 3a BHCHMOCTbiO oT n. HatlaeHH bie MeToaoM HBHMeHbWHX 

KBaapaTOB BeiTH'IHHbl WN (EO, F. , I) npeacTaaneHbi B Ta6nnue . TaM >Ke npn -

aeaeHbi cpeaHHe anSI aaHHoil TonwHHbi nornoTHTenSI 3Ha'!eHHSI ceKaHca yrn a 

pacceRHHSI ITHBHeBbiX 3ITeKTpOHOB 

sc8(E 0 ,E,Il r W N ( E 0 , E , I ) sc () ( E 0 , E, N , I). 
N 

nony'leHHbre aenH'IHHhi WN(E 0 ,E ,1l a nSI c n yqae a 

(3) 

1 cjl = 0 H I 
<P 

5 ,} r/cM2 C HBXOaSITCSI B COrrraCHH C pe3yrrbTaT8MH HC cneaoBa HHSI cjlnyK ­

TyauHtl B ITHBHSIX npH ITOMOlllH KaMepbl B HrrbCOHa / 5 , 12/ H Bbl'IHCITeHHil MeTO­

aoM MoHTe-Kapno anR E = 10 M3a/6/ xl . 3Ha'!eHHSI s-;;-T(E 0 , E, l l npH 

t <P = 0 6nH3KH K nony'leHHLIM npH H3MepeHH 5IX cjloTorpac!Jntl KaMepbi B nnb -

coHa/5/ . CncTeMaTH'!ecKaSI pa3HHua a pe3ynbTaTax (HecKorrbKO npoueHToa) 

06bRCHReTCSI TeM , '!TO BerrH'!HHbl s;o( E 0 ,E, I ) onpeaeneHw a nocneaHetl 

pa6oTe nyTeM H3MepeHHR cneaoa acex 3rreKTpoHoa, a TOM '!Herre H pac -

ceRHHhiX Ha3aa H3 nocneayromnx cnoea cBHHuoaoro nornoTnTenSI, B TO ape -

MSI KaK a HacToSimetl pa6oTe nornoTHTenb pacrronarancSI TOnbKO nepea cqeT ­

'!HKOM, H o6paTHoe pacceSIHHe OTCyTcTaoaano . B TOM cnyqae, Koraa 3a 

C'!eT'!HKOM C4 6biiT ITOMemeH ao6aBO'!HbiH CBHHUOBbltl nornOTHTenb , aenH'!HHbl 

;-;o-( E 0, E, 1 ) B03pocnH ( pnc . 2) H coarrann c HallaeHHbiMH a KaMepe 

B HnbcoHa/51 . 

Ha pHC . 3,4 npHBeaeHbl nonyqeHHbJe H3 H3MepeHHblX P(E 0 , E, I , nJ 

KaCKBaHble KpHBbJe - 3a BHCHMOCTH cpeaHero '!HCITa 3ITeKTpOHOB B ITHBHe OT 

rny6HHbl I 

N ( E-0 , E, t ) • r N W N ( E 0 , E , I ) 
N {4 ) 

x/ 
npH cpaBHeHHH pe3yrrbTaTOB HaCTORWeil pa60Tbl C aaHHblMH apyrHX 

IICCneaoBaHHII nocneaHHe HHTepnonHpOBarrHCb K 3Ha'!eHHSIM E 0 = 11 5 H 

2 1 7 M3B. 

9 



<0 

::f 

:5l 

F'; 

\() 

<0 

E-t 

-: 
"' 

0 

"' 
I~ 

:s; 

--
"' 

0 

"' 
z ... 

:II 
:<: 
[;! 
:5l 
R 
Q) 

"Q 

I ~ 

;, 
z: 
~ 

~ ... 

~ .. 

.. 

0 .. 

£ 
N 

- 2 
0 

........ 
!=-< 

~P'l 

::i1 (T) 

"'E 

0 

'~ -& 0 
-· '2;-

• P'l 
Q(T) 

r'==l ::2l 

""' ·..:r ..:T ~ 
0000 . . ~ 

-~-9· ~1 ·~1 •~1 
0 N \0 ·:::J 
HHHN 

H .. HHH 

HNHH 
0 0 0 0 .. .. .. . 
R.~~~ •. ~~ 
.;j-0\\0N"\ 
0000 ........ 
0000 

1'1"\ 
0 

0 
+-I 
\0 
H 

1'1"\ N N 
000 

~ 

~~.~~·~1 
C'-00-:T 
HHH 

0000 

N t<f'l N <' ' 
0000 .. .. .. . 
.R ~, .~, .~, 
C'-NHO 
HNNN .. .. .. . 
0000 

.;t-
o""'""' 1'1"\ 000 
0 

000 
+-I f'l •+-1 ' +- I 
\0 1'1"\ 0 1'1"\ 
~ l'f'\ ""'I-f'\ .. .. .. . 
0 0 0 0 

H N N 1-1"1 
0 0 0 0 .. .. .. . 
R.~~ .~~ ·~~ 
c--0\~0 
~HNt<f'l 

"'.;j-~\0 
0000 ......... 
~ .c:;l~l .c:;l 
Hc--00 
H H N N ........ 
H H H H 

H H 
0 0 
~ . 

0 ~. ~10 
N"\ H 
00 . . 
0 0 

N"l t<f'l N N 
0000 .. ... .. . 
~.~ • • ~ • • ~1 
N"\000\C'­
HHOO ........ 
0000 

N"\NNN 
0000 ........ 
1!1 ·~I ~I ·~I 
NO \ON 
NNHH .. .. .. . 
0000 

.;j-N"\1-f'\t<f'l 
0000 .. .. .. . 
Cf!,,c:;.~ •. ~. 
~0\\0C'­
~ ""'t<f'l t<f'l . . ~ 

0 0 0 0 

NNI-f'\.;t-
0 0 0 0 .. .. .. .. 
~I ,Cf!l ,Cf!l ·~I 
OOOO.;t­
HNN"\.;J-

.;j-.;J-.;j-\0 
QOOO .. .. .. .. 
~~~. ~~ ·~1 
1:'-N~O 
0 H H N .. .. . .. 
HI-IHH 

H 
0 

Cf!1ooo 
H 
0 

0 

HNN 
~~~ 
~.~1 ~1 0 
~ 0\ ~ 
000 . . . 
000 

NNHN 
~~00 
':>000 
+1•+1 •-1-1 •+1 
00"\t'-c­
NHOO .. .. .. . 
0000 

~N"\..:t-.;J-
0000 
~ 

~~·~1<~1 ·~1 
ONOH 
\O.;t-.;t-..:T .. .. .. . 
0000 

N N N"\ ~ 
QOOO . . 
0000 
-1-l •-!- 1•+1•-1-1 
.;t-OOON 
Ht<f'l.;t-~ 

.;j- :.1\ 
0 0 

~~ ·~ 
N H 
-"'N . . 
H 1-1 

H 
Q 

U) 

0 

~ 
""' N 

H 

0 '1?1 0 
H 
·.::> 
Q 

""'t<f'l 
00 . . 
~I ,Cf!l 
.;j-1-f'\ 
H H . ~ 

QO 

N N"l 
00 

~ ·~I 
\0 00 
H 1-1 

N 
0 

0 
-1-1 
~ 
0 

0 

N 
0 

0 
+-I 
~ 
H 

:::J 0 0 

.;j- ~1"\ t<f'l 
0 0 .o . . . 
~~ ·~I ,<j?l 
00 -~ 0 
~ 1"\ 1'1"\ . . . 
000 

NN"\..:T 
0 ,:J 0 . ~ . 
1?1 ·~1 · ~1 
N>.OO 
1-1 ""' ~ 

0000 0000 0000 000 

~ 
\O N"\0 1:'-.. .. .. . 
~ HC'-N 

f--1 H N 

N 

0 

C'­
H 
N 

~ 
\ON"\01:'-.. .. .. .. 
~He--N 

HHN 

0 
H 

H 

~ 

C'­
H 
N 

~ 
\01-f'\OC'-.. .. .. . 
~HC'-N 

HHN 

0 
N 

N 

0 
H 

C'­
H 
N 

10 

~ 
\0"' 0 . ~ . 
~ H C'­

H H 

N 

0 

~ 
H 
H 

.;j-~\0 

000 . . . 
~~~~·~· ""'00 ~ 
H H H . ~ ~ 

H H H 

0 0 0 

N N H 
000 . ~ . 
~~ ~~ ·~· 1:'-~N 

~~~ 
000 

NNN 
0 0 0 . . ~ 

~~~ ~ ·~ 
\OHt'­
HH 0 

~ 

000 

~ N"\ N 
000 . . . 
~~~~·~I 
OO.;t-\0 
~N"I N . . . 
000 

Nl'f'\ 1.rl 
000 . . . 
~~~~ ·¥ 1 
0\0lf'\ 
H ~ >.0 

.;j-.;j-JI 
000 

·~~·~l ,c:;l 
~OO:::J 
0 0 H 
~ . . 

H H H 

000 

N H H 
000 

~~ ·~1.¥1 
~ N H 
000 . . . 
000 

N H H 
0 0 0 .. . . 
~~·~1~1 
\0-;j-f'f'\ 
000 . . ~ 

000 

~N"\1'1"\ 

000 
~ . . 

::cl ·~I .~. 
ON"IN 
\0 ""' '-l 
000 

N"\.;t-..:T 
~~q 

1!1 .~1 '~1 
0\H..:t­
N \OC'-

000 000 

~ 
\01'1"\ 
~ . 
~H 

H 

0 
H 

H 

~ 

~ 
H 
H 

0 

C'­
H 

~ 
\ON"\0 . ~ . 
~ H C'­

H H 

0 
N 

N 

0 
H 

~ 
H 
H 

npH I <I>= 0 OHM xopowo cornB CY!OTCSI C K8CK8nHbiMH Kpi!BbiMH , H3MepeH -

HbiMH a KaMepe B HnbCOHa /5/ . CpaaHeHHe KBCKanHbiX KpHBbiX , nony'leHHbiX 

npH t <I> = 5 ,1 r / cM2, c pe3ynbTaTaMH pac'I~Ta MeTonoM MoHTe- Kapno /6/ 

nnsr Taro )l(e 3HB'Ie Hnsr 3HeprHH o6pe38HHSI E = 10 Maa ( pHc. 3,4 )_ TBK)I(e 

noKa3biBaeT xopow ee cornacHe. 

B KacKanHbiX Kpi!BbiX , nony'leHHbiX nnsr E = 10 M 3B npH noMOllJH qepeH­

KOBCKoro C'leT'IHKa/3/ , He y'IHTbiBanocb yrnoaoe pacxo)l(neHHe qacTnu nHBHsr . 

noaTOMY !IX HY)I(HO cpaBHHB8Tb c naHHb!MH H8C TOS!Il!eft pa60Tbi , He ncnpaaneH­

Hb!MH H8 3<\><\>eKT p8CCeSIHHSI aneK TpOHOB. 3TO Cp8BHeHHe (pH C . 3,4) TIOK83biB8 -

eT HeKoTopoe pa3nH'IHe a <\>opMax KacKanHbiX KpHBbiX . Bo3MO)I(HO, 3 TO cBsr3aHo 

C TeM , 'ITO K8CK8nHaSI Kpi!B8SI onpenelHifl8Cb B OTib!T8X C qepeHKOBCKHM C'leT ­

'IHKOM/3/ npH6flH)I{eHHO , K8K OTHOWeHHe ueHTpOB TSI)I(eCTeft cneKTpOB . 

5. 3 a K n 10 '' e H H e 

Pe3ynbTaTw , nony'leHHwe B HacTosrll!eft pa6o Te npH noMOil!H CUHHTHnnsr-

UHOHHb!X C'leT'IHKOB, TIOK83biB8!0T, 'ITO 3T8 MeTonHK8 nae T B03MQ)I(HOCTb HC -

cnenOB8Tb 3neKTpOM8rHHTHbie flHBHH npH 3Hepr HSIX nepBH'IHbl)!: a n eK TpOHOB 

E 0 ;:;; I f aa (a a ToM cnyqae N < 10 n TpynHoCTH aMnnHTYnHoro aHanH3a etue 

HeBenHKH) B o6naCTH TOflll!HH TIOrflOTHTensr no 5~6 panHBUHOHHWX enHHHUo 

npH 3TOM MOryT 6biTb onpeneneHbl T8KHe X8p8KTepHCTHKH flHBHeft, K8K K8C ­

KanHbie KpHBbie, <\>nyKTYBUHH 'IHCna 3neKTpOHOB, nony'leHbl CBeneHHSI 06 yr ­

flOBOM pacnpenene H HH nHBHeBbi X aneKTpoHoB. B apbHpysr Tonll!HHY <\>HnbTpa 

nepen cuHHTHnnsruHOHHbiM C'I~T'IHKOM, MO)I(HO H3MepHTb yKa3aHHbie xapaKTepH ­

C THKH npH p83flH'IHWX noporax o6pe38HHSI cneKTpa flHBHeBWX aneKTpO HOB . 

K HBCTOS!Il!eMy apeMeHII HBKonneH 3H8'1HTenbHbiH 3 KcnepHMeHTanb -

Hb!H H p8C'I~THbiH M8T epHan no p83BHTH!O 3fleKTpOM8rHH THOrO K8CKana B 

CBH HUeo ilB HH bie )l(e TIO nHBHSIM B Bell!eCTB8X C MeHbWHM Z, K KOTOpb!M OT-

HOCSITC SI Menb, )l(ene30 H 8fl!OMII HH li , S!BflSI!Oil!HeCSI OCHOBHb!MH KOHCTpyK THB­

HblMII M8TepH8fl8MH TpeKOBbiX K8Mep H WHpOKO npHMeHS!eMbie nnsr panHBUHOHHOl! 

381l!II T bi , HOCSIT TIOK8 ell!e <\>parMeHT8pHbiH xapaKTep. ilnsr CHCTeMaTH'IeC-

KOrO HCCnenoBBHHSI 3TOl! M8flOH3y'leHHOl! o6naCTH MQ)I(eT 6b!Tb y cne llJ HO npH­

MeHeHa HCTI0flb30B8HH8SI B H8CTO'SIIl!el! pa6oTe MeTOnHK8 CUHHTHflflSIUIIOHHbiX 

C 'l e T'IHKOB, OTflH'I8!01l!8SICSI BbiCOKOl! CKOpOCTb!O Ha6opa CT8THCTHKH ( OCO -

II 
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Puc, 3 , K acKanHbte KpHBbte N (E 0 ,E ,t ) . E 0 = 2 17 M3B, TeMHbte Kpy>KKH -

H3MepeHHble KBCKanHble KpHBbte ( 4) , CBeTnbte Kpy>KKH - Te >Ke KpH ­
Bbte, no 6ea y'!eTa nonpasoK na yrnosy10 pacxonHMOCTb '!BCTHU 
nHBHSJ , a - t . = 0 ( E = 2 M 3B) ; KpHBaSJ - naHHbte, nony'!eHHbte 
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Puc , 4 . To >Ke , 'ITO na puc . 3, no nnSJ 3Hepruu nepBH '!H biX 3ne KTponoa 
E 0 = 11 5 M 3a, 

npu noMomu KaJI;pbt B unbcona151 , · b -t cj> = 5,1 r/cM 2 C(E = IOM3s); 
cnnowHaSJ KpHBaSJ paccquTaHa MeTonoM MonTe -Kapno/61 , nyHKTHpOM 
nOK838Hbl pea ynhT8Tbl H3MepeHHil qepeHKOBCKHM C'IeT'IHKOM/3 / , L...... '-'• • 10 ,2 r!oM2 C(< • 20 Mo•). 13 
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6etH!O B Clly'lae CHCTeMb! H3 HeCKOJlbKHX C4eT4l!KO B) H B03MO>KHOC Tb!O 6biCT -

poli o6pa60TKH pe3y llbT8TOB H3MepeHH ii . 

B 38KilJO'leHHe nonb3yeMcsr cnyqaeM no6naronapHTb A . VI. ToK a pcKyto n 

E . A . U'sa nesy 38 noMO!Ub B pa6oTe . 
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