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Kcne 

1" BBE,llEHHE 

,llH~paK~HR HeHTPOHOB COBepweHH~MH MOHOKPHCTannaMH H3y4anacb 
AO CHX nop B OCHOBHOM Ha CTa~HOHapH~X peaKTopax/11. TonbKO B 
nocneAHee speMR nORBHnHCb pa6oT~, B KOTOPWX HCnonb30BaHa MeTo
AHKa BpeMeHH nponeTa B C04eTaHHH C HMnynbCH~M HCT04HHKOM HeHT
pOHOB /2,31. npH pacceRHHH 116enoro11 ny4Ka HeihpOHOB MOHOKPHCTan
nH4eCKHM 06pa3~0M MOryT B03HHKHYT~ CHTya~HH, KOrAa Ha C~epe 
OTpa*eHHR HaXOARTCR ABa HnH 6onee ysna o6paTHOH peweTKH, TO 
eCTb HeHTPOHW AaHHOH 3HeprHH OTpa*anTCR B COOTBeTCTBHH C yc
nOBHeM 6p3rra oT KOMOHHa~HH HecKonbKHX THnos nnocKocTeH. Ta
Koe pacceRHHe Ha3~BaeTCR MHOrOKpaTHWM 6p3rrOBCKHM pacceRHHeM. 
0HO 3aBHCHT OT MHOrHX ~aKTOPOB! reOMeTpH4eCKHX pa3Mepos, M0-
3aH4HOCTH 11 opHeHTa~HH o6pas~a, yrna pacceRHHR H paspewao~eH 
CnOC06HOCTH yCTaHOBKH /4-6/• 

Uenbo AaHHOH pa6oT~ RBnRnocb H3y4eHHe MHoroKpaTHoro pacceR
HHR HeHTPOHOB B COBepWeHHOM MOHOKpHCTanne KpeMHHR /B reoMeTpHH 
npOXO*AeHHR/ 8 3aBHCHMOCTH OT yrnoeoro paspeWeHHR YCTa-OBKH, 
H3MeHRO~erOCR BCneACTBHe BBeAeHHR KOnnHMaTopa HnH aHanH3Hpyo
~ero MOHOKpHCTanna repMaHHR B pacceRHH~H ny40K HeHTPOHOB. 

2. 3KCnEPHMEHT 

HsMepeHHR npoBOAHnHCb Ha HeHTPOHHOM cneKTPOMeTpe WKSN-300 1~1 
HaXOAR~eMCR Ha ny4Ke peaKTOpa H6P-30 18(Ha pHc.l noKasaHa npHH
~HnHanbHaR cxeMa ycTaHOBKH. CyMMapHaR nponeTHai 6asa HeHTpo-

PHc.l, CxeMa ycTaHOBKH: 
r-:-ixTHBHaR soHa peax
Topa; 2 - MOHOKpHCTann Si ; 
3 - KonnHMaTOp OTpaEeH
HOrO nyqxa; 4 - MOHO
KpHCTann 'Ge; 5- Ae
TexTop HeATpOHOBi 6 -
BpeMeHHOA aHanH9aTop. 
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HOB OT 3aMeAnHTe~R AO AeTeKTOpa COCTaB~R~a 15 M. fopH30HTa~b

HaR H BepTHKa~bHaR pacXOAHMOCTb naAaiO~qero ny4Ka HeHTPOHOB 6bl~a 

nOCTORHHOH H COCTaB~R~a -1°20'. Yro~ pacceRHHR HeHTPOHOB MOHO
KPHCTa~~OM KpeMHHR 2(J • 7'?27 ', MOHOKPHCTa~~OM repMaHHR 20,.. 74°19 ~ 
WHpHHa KaHa~a epeMeHHoro aHa~H3aTopa r • 32 MKc. 
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3. 3KCnEP~MEHTAnbH~E PE3YnbTAT~ r~. t'·t r, 1ii•r·•··••:· f-'"11.1,.'. 
" J :t ~- f " 

~3y4a~aCb AH~paK~HR HeHTPOHOB MOHOKpHCTa~~OM Si, ycTaHOB
~eHHbiM s no~olKeH~o~e Ha npoxOlKAeHio1e. To~tqHHa KPHCTa~~a t = 
= /500+20/ MK H Alo1aMeTp t\ ""]6,5 MM. ,ll1o1~paK~Io1R HeHTPOHOB npo~o~c
XOAH~a-Ha CeMeHCTBe n~OCKOCTeH (hh0). PaCXOAHMOCTb OTpa1KeHHOrO 
ny4Ka HeHTPOHOB lo13MeHR~aCb noMetqeHHeM B ny4Ke KOnnHMaTOpa 1o1n1o1 
lo130rHyToro MOHOKplo1CTanna 'Ge. 
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PHc,2. BeHTpoHorpaMMa MOHOKpHCTanna Si B nonoJKeHHH 
Ha npoxo~eHHe C ropH30HTanbHOH KOnnHMa~HeH OTpaJKeH
HbJX HeHTpOHOB: w = 84' /a/ H w =36' /6/, 
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PHc.3, 3aBHCHMOCTb HHTerpanbHOH 
HHTeHCHBHOCTH l OT a3HMYTanbHO
ro yrna noBopoTa ¢ KpHCTanna Bo
Kpyr BeKTOpa f 

hhO 

Ha p~o~c.2a noKaaaH epeMeHHOH 
cneKTP HeHTpOHOB npH WHPHHe w 
KPHBOH OTpalKeHHR OT MOHOKpHCTanna 
Si, paeHol:i 84: Ha p~o~c.26 -
TOT lKe cneKTp npH w = 36', npH 
nOCTORHHOH aepTHKa~bHOH pacxo
AHMOCTH, paBHOH -60 ', n~oCKOCTb 
pacceRHHR 6blna napan~e~bHa nnoc
KOCTH ( 110) /a31o1MyTanbHbiH yron 
¢•0° I. 

noaopa4HBaR MOHOKpHCTan~ BO
Kpyr BeKTOpa pacceRHHR HeHTpOHOB, 
MOlKHO MeHRTb era OpHeHTa~HIO, CQ
xpaHRR YC~OBHe op3rra AnR OAHO-
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PHc.4, HeHTPOHorpaMMa, nonytieHHan oT CHCTeMhi KpHCTan
~Si-'Ge llPH ropH30HTanbHOH pacxO~HMOCTH W"" 6' 
H yrnax ¢"' 0° /a/ H ¢ .. 3a<'34' /6/. 
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KpaTHoro pacceRHIHl. Ha p11c. 3 npi1BeAeHbl peaynbTaTbl 113MepeHI1~ 

11HTerpa!lbHO~ 11HTeHCI1BHOCTI1 He~TpOHOB B 3aBI1C11MOCTI1 OT a311My
Ta!lbHOrO yrna ¢ e 11HTepeane yrnoe /0-60/ 0 np11 w = 36 '. 

HcnO!lb3YR B Ka4eCTBe aHa!1113aTopa pacceRHH~X He~TPOHOB MOHO
Kpi1CTal1!1 'Ge c nocTORHHO~ peweTK11 a0 , o4eHb 6n11aKo~ K Si , 
MO~HO e~e 6onee CHI1311Tb ropi130HTallbHY~ paCXOAI1MOCTb ny4Ka, 
oTpa~eHHoro oT nepeoro MOHOKPI1CTanna. Ha pl1c.4 noKaaaH epeMeH-
HO~ cneKTP Hei:1TpOHOB OT CI1CTeM~ Si-Ge ~::6' 11 yrnax 
¢"'00 11 cp .. aao34'. 

4. HHTEPnPETAUHfl PE3YnbTATOB 

AHal1113 3Kcnepi1MeHTa!lbH~x peaynbTaToe e npocTpaHCTBe o6paT
HOi:1 peWeTKI1 n03BOJ1ReT onpeAe!111Tb nnOCKOCTI1, OTBeTCTBeHH~e 3a 
nORB!leHI1e aHOMa!11117i B 11HTerpallbHOI7i 11HTeHCI1BHOCTI1 HeHTPOHOB OT
Ae!lbH~X pe~neKcoe. 

Ha p11c.S noKaaaH~ pac4eTH~e KPI1B~e MHoroKpaTH~x pe~neKcoa 
AJlR paanw4H~x AJ111H BO!lH HeHTpOHOB B 3aBI1CI1MOCTI1 OT Opl1eHTa~l111 
o6pa3~a /yrna ¢ AJ1R OTpa~eHI1H (220) 11 (440)/. 

BpeMeHHOH cneKTP HeHTPOHOB Ha p11c.2a MO*HO o6~RCH11Tb, nona
raRi 4T0_!6!111311 OTpa*eHI1R (440) 11Me~T MeCTO OTpa*eHI1R ( 13l), 
(31 ),(J)l) ••• , KOTOp~e npORBllRIOTCR KaK 3~eKT 11 B~eAaHI1R 11 

cneKTpa HeHTPOHOB. 
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PHc.5. 3aBHCHMOCTb llOHBneHHH MHOrOKpaTHhlX OTpa~eHHA 
'QT".i3HMyTanbHOro yrna AJIH OTp~eHHA ( 220 ) H ( 440) • 
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np11 YllY4WeHI111 K011!111Ma~l111 OTpa~eHHOrO ny4Ka Hei:1Tp0HOB 3~
~eKT 11 B~eAaHI1R 11 11C4e3aeT /pl1c.26/, HO MHOrOKpaTHOe pacceRHI1e 
OCTaeTCR. B 3TOM MO~HO y6eA11TbCR, noeopa411BaR MOHOKPHCTa!l!l 
BOKpyr BeKTOpa pacceRHHR t(hhO) • ,/lnn 0Tpa>KeHI1R ( 220) 113MeHe
HI1e 11HTeHCI1BHOCTI1 B 3aBI1CI1MOCTH OT yrna cp /pHc.3/ npoHCXOAHT 
TO!lbKO aa C4eT 113MeHeHI1R reoMeTpl14eCKHX paaMepoe oTpameHHoro 
ny4Ka. np11 HaWHX YCllOBI1RX 3KCnepi1MeHTa 3aBHCI1MOCTb HHTerpanb
HOH 11HTeHCHBHOCTH OT yrna ¢ AO!l>KHa ObiTb OAHHaKoea AllR ecex 
OTpa~eHI1H B Cl1Y4ae OTCYTCTBI1R MHOroKpaTHOrO pacceRHHR. Ha 
pl1c.3 BHAHO, 4TO AJ1R OTpa~eHI1H (440), (660) 11 (880) cy~ecTey
eT 3aMeTHOe OTK!lOHeHI1e OT 3aBI1CI1MOCTI1 11HTerpa!lbHOH 11HTeHCHB
HOCTI1 AJlR (220). 

AHanH3 epeMeHH~x cneKTpoe HeHTpoHoe, nony4eHH~x OT cl1cTeMbl 
Si-'Ge, noKaa~eaeT, 4TO 11 e 3TOM cny4ae cy~ecTeyeT MHoro
KpaTHOe OTpa~eHHe, KOTOpOe npi1BOA11T K yeellH4eHI1~ 11HTerpa!lbHOH 
11HTeHCI1BHOCTI1 0Tpa~eHI1H (440), (660) 11 (880) np11 yrne ¢•.300:34' 
no cpaBHeHI110 C cp = 0°. np11 3TOM 11HTerpa!lbHaR 11HTeHCI1BHOCTb 
HeHTPOHOB, OTpa>KeHH~X OT (220), OCTaeTCR npaKTI14eCKI1 Hei13MeH
HOH. 

5. 3AKm4EHHE 

npHBeAeHH~e pe3y!lbTaT~ CBHAeTe!lbCTBY~T 0 TOM, 4TO MHOro
KpaTHOe 6p3rrOBCKOe OTpa~eHI1e MO>KeT Cy~eCTBeHHO YCJ10~HI1Tb He
KOTOp~e 11CC!leAOBaHI1R C COBepweHH~MI1 MOHOKPI1CTa!l!laMI1 no MeTOAY 
apeMeHI1 nponeTa. TaK KaK 3TOT MeTOA HaHAeT W11POKOe npHMeHeHI1e 
B CBA311 C BBeAeHI1eM B AeHCTBI1e 11HTeHCI1BH~X 11MnYllbCH~X 11CT04-
HI1KOB HeHTPOHOB;g,tOI, TO ClleAyeT npi1HI1MaTb cne411aJ1bH~e Mep~, r 

4To6~ 1136e*aTb MHOrOKpaTH~X OTpa*eHI1H 111111 C03AaeaTb YC!10811R, 
np11 KOTOP~X OHH B MeHbWeH CTeneHI1 CKa~yTCR Ha pe3YllbTaTaX. 

AaTop~ 6naroAaPRT 6.rawKoey, A.nowKapeaa 11 fl.Baapy 3a no
MO~b 8 113MepeHI1AX 11 np11 o6paOOTKe pe3y!lbTaTOB. 
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