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1. BeeoeHue 

KpucTannbl HO.D.HCToro ueJHB, uapB.D.Y c npuMeueuueM 

)J,llB 3a,D,a'l B,D,epHOH COeKTpOCKOOHH, MOryT 6biTb 34xiJeKTHBHO 

HCOOllb30BaHbl OpH HCClle,IJ,OBaHHBX pa3H006pa3HbiX npo

n;eCCOB C y'laCTHeM HH3K03HepreTH'IHbiX 3apB)I(eHHbiX 'laC

THU. BoJMO)I(HOCTh HJroToaneHHB KpHcTannoa 6onbwux pa3-

MepOB H HCOOllh30BaHHB 6e3 repMeTH3aUHH 003BOnBeT 

OpHMeHBTb HX ,IJ,llB COeKTpOMeTpHpOBaHHB 3apB)I(eHHbiX 'laC

THU c 3HeprHBMH .D.O uecKonhKHx ,IJ,ecBTKOB M3B. B 3Toii 

CBB3H Ba)I(HOe 3Ha'leHHe HMeiOT TO'IHbie H3MepeHHB COeKT

poMeTpH'IeCKHX xapaKTepHCTHK KpHCTannOB HO,IJ,HCTOrO 

ueJHB. 

CaeTOBblXO.D. KpHcTannoB Cs I ( T 1 ) npu o6nyqeuuu 

OpOTOHaMH HCCne,IJ,OBanCB B OCHOBHOM )1,0 3HeprHH OpOTOHOB 

B uecKonhKO M3B I I-41.B HHTepaane 3Hepruii 15-100 M3B 
JaBHCHMOCTb CBeTOBbiXO,IJ,a H3MepBnaCb B e,IJ,HHCTBeHHOH 

pa6oTe /5/. B o6nacTH 3Hepruii oT 5 .D.O 20 M3B, oco6euuo 

HHTepeCHOH C TO'IKH 3peHHB OpHMeHeHHB KpHCTannOB HO,IJ,H

CTOrO IJ;e3HB )J,llB H3MepeHHH HH3K03HeprH'IHOrO OHOH-HyK

llOHHOrO H OHOH-B,D,epuoro pacceBHHB, HMeiOIUHeCB ,IJ,aH

Hble / 3 / HeTO'IHbl H OpOTHBOpe'IHBbl. 

B uacTOBIUeii pa6oTe 6hmH npoae,IJ,eHbl H3MepeHHB cae-

TOBblxo,IJ,a B KpucTannax Cs I ( Tl) ,IJ,nB npoToHoB c 3HeprHB-

MH OT 3 ,IJ,O 15 M3B. 

2. 3KcnepuMeHIII 

HJMepeHHB npoao,IJ,unucb ua ny'IKe npoTOHOB TaH,IJ,eM

reuepaTopa HHCTHTyTa aTOMHOH illH3HKH B liyxapecTe. 

BbiCOKaB MOHoxpoMaTH'IHOCTh BhiBe,IJ,euuoro ny'IKa npoTo

HOB Ha ypoBHe 17 2 K3B /npH 3HeprHH npOTOHOB 10 M3B/, 
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B03MO~HOCTh rrnaBHOrO H3MeHeHHH 3HeprHH H ~OpMHpOBa
HHH rryqKa He6onhlliHX rrorrepeqHhlX pa3MepoB ~HaMeTpOM 

3 7 4 .M.M ll03BOnHnH llpOBeCTH H3MepeHHe B H~eHTHqHhlX 

ycnOBHHX BO BCeM H3MepHeMOM ~Halla30He 3HeprHH H MH

HHMH3HpOBaTh B03MO~Hble HCTOqHHKH CHCTeMaTHqeCKHX rro

rpelliHOCTeH. 
CxeMa orrhiTa rrpe~cTaBneHa Ha puc. 1. llepaHqHLIH rryqoK 

rrpoTOHOB oT TaH~eM-reHepaTopa pacceHBancH no~ yrnoM 

90 ° Ha MHllieHH /1/ H3rOTOBneHHOH H3 30nOTOH ~OnbrH 
TOn~HHOH 0,5 .MK2/~.M 2 H rrorra~an Ha CIIHHTHnnHIIHOHHhlH 

' ~eTeKTOp, pacrronaraiOIIIHHCH B 06111eM BaKyyMHOM KO~yxe 

c MHllieHbiO. llorrepeqHhle pa3Mephi pacceHHHoro rryqKa 

orpaHHqHaanHCh ~HaMeTpOM rrepeXO~HOH Tpy6KH-KOnnHMa

Topa /2/. B KaqecTBe o6pa3IIOB CIIHHTHnnHTopa Csl(Tl) 
HCITOnh30BanHCb rrnaCTHHbl pa3MepaMH 100 X 100 X 2 .M.M 3 

/3/. llnacTHHhi Csl( Tl) qepe3 CIIHHTHnnHpyromyro rrnacT

Maccy * TOniiiHHOH 25 .M.M /4/ H rrneKCHrnaCOBbiH CBeTOBO~ 
/5/ rrpocMaTpHBanHCh $OTOYMHO~HTeneM /6/ <l>3Y-49 /~Ha
MeTp $OTOKaTO~a 150 .M.M/. ,lJ;eTeKTOp MOr rrepeMeiiiaTbCH 

B KO~yxe 6e3 HapyllieHHH repMeTH3aiiHH B ITnOCKOCTH, rrep

rreH~HKynHpHOH nyqKy pacceHHHhlX rrpOTOHOB, TaK, qTo6hl 

MO~HO 6hlnO H3MepHTh CITeKTpOMeTpHqeCKHe xapaKTepH

CTHKH no aceii ero nnoma~H. 

lionLmaH rrnoma~h ~eTeKTopa no3aonHna, BMecTe c H3-

MepeHHHMH 3aBHCHMOCTH CBeTOBhiXO~a, onpe~enHTb rrpaK

THqeCKHe B03MO~HOCTH HCITOnh30BaHHH KpHCTannOB HO~H

CTOrO IIe3HH B lliHpOKOyrOnhHOH reoMeTpHH. 
HMnynhChi c <l>3Y nocTynanH Ha ycHnHTenh (Y) H ~a

nee Ha aMrrnHTY~HhiH aHanH3aTop (AA). BenHqHHaycHnH

TenH cneKTpOMeTpHqeCKOrO TpaKTa 6hlna Bbi6paHa TaKHM 

·o6pa30M, qTo6hl nepeKphlTh aech ~Hana30H 3HeprHH Hccne

~yeMhlX qacTHII 6e3 H3MeHeHHH napaMeTpOB 3neKTpOHHKH 

B npouecce H3MepeHHH. 

* ,lJ;ayxcnOHHaH KOH~rypaiiHH CIIHHTHnnHTOpa orrpe~e
nHnach KOHKpeTHOH KOHCTPYKIIHeH MHllieHH ~nH HCCne~oBa
HHH ynpyroro pacceHHHJI ITHOHOB, O~HH H3 ~eTeKTOpOB KOTO
pOH 6hln HCITOnh30BaH B HaCTOHIIIeH pa6oTe. 
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Puc. 1. 1 - .MUWeHb u3 30Aomou (Jollb2U; 2 - KOAAU.Mamop; 
3 - CfiUH1TIUAAJ11TIOp Csl( Tl) ; 4 - nAacmu<~ecKuii CfiUH1TIUA
AJI11lOP; 5 - ceemoeoo; 6 - 4>3Y-49; BB - eblcoKoeoAb111HbiU 
eblnPJI.MumeAb HV- ORTEC ; Y - ycuAumeAb ORTEC--450 ; 
AA - a.MnAumyoHbiU aHaAU3amop CANBERRA 8100. 

JibinH rrpoBe~eHhl ~Be cepHH H3MepeHHH C HeCKOnhKO 

pa3nHqaiOIIIHMHCH ycHneHHHMH. 06e cepHH ~anH COBITa~aro

~He B npe~enax omH6oK pe3ynLTaThi. illHpHHa KaHana B nep

BOH cepHH H3MepeHHH COCTaBnHna 18,5 K3B, BO BTOpOH -

23,5 K3B. CTaTHCTHqecKaH norpemHOCTh npH onpe~eneHHH 

rrono~eHHH MaKCHMyMa pacnpe~eneHHJI CBeTOBhlXO~a ~nJI 

BCeX 3HaqeHHH H3MepeHHhiX 3HeprHH paBHHnacb ~ 0,3 KaHa

na, To ecTh He npeahlmana ±0,1'1o. HHTerpanLHaH HenHHeii

HOCTh ycHnHTenH 6hlna :;;_ 0,05'1o, HHTerpanhHaH HenHHeH

HOCTb aMnnHTY~Horo aHanH3aTopa :;;_ 0,025'1o. Ha npHae
~eHHOM ypOBHe CTaTHCTHqeCKOH TOqHOCTH onpe~enHIOIIIHH 
BKna~ B TOqHOCTb nonyqeHHhlX pe3ynhTaTOB BHOCJIT CHCTe
MaTHqecKHe annapaTypHhle rrorpemHoCTH. HaMH 6hlnH npoa

HanH3HpoaaHhl HeCKOnhKO B03MO~HhlX HCTOqHHKOB CHCTeMa

THqeCKHX omH6oK. OcHOBHhlMH H3 HHX ABnAnHch: 1/ ape

MeHHaA HecTa6HnhHOCTh acero cneKTpoMeTpHqecKoro TpaK-
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Ta; 21 3aBHCHMOCTb I!JopMbl H nOllO)KeHHJI MaKCHMyMa CBeTO· 
BbiXOAa OT HHTeHCHBHOCTH ny'IKa; 31 HeTO'IHOCTb BOCnpOH3 • 
BeAeHHJI reoMeTpH'IeCKHX ycnOBHH npH H3MeHeHHH 3Ha'le· 
HHH 3HeprHH. AHanH3 nepequcneHHbiX lilaKTopoB no3Bonun 
OUeHHTb CYMMapHyro CHCTeMaTH'IeCKYID OWH6Ky npH onpe
AeneHHH BellH'IHHbl CBeTOBbiXOAa B- 0,5'1o. 

3. Pe3yAb1110111bl U3MepeHuii u ux o6cyJICOeHue 

H3MepeHHJI caeTOBbiXOAa 6blnH npoBeAeHbl npH wecTH 
3Ha'leHHJIX 3HeprHH npoTOHOB. AMnnHTYAHble cneKTpbl An.H 
Ka)I(AOro 3Ha'leHHJI 3HeprHH annpoKCHMHpoaanHCb rayccoa
CKHMH pacnpeAeneHHJIMH. Pe3ynLTaTbl npHBeAeHbl B 1!106AUf.le. 

CTaTHCTH'IecKa.H owu6Ka B orrpeAeneHHH caeTOBbiXOAa 
He rrpeBbiWaeT - 0,1'1o. 0AHaKO, KaK rOBOpHnOCb BbiWe, 
npH onpeAeneHHH 3HepreTH'IeCKOH 3aBHCHMOCTH CBeTo
BbiXOAa HY)I(HO C'IHTaTb, 'ITO H3·3a CHCTeMaTH'IeCKHX rro
rpeWHOCTeH TO'IHOCTb npHBeAeHHbiX B Ta6nuue AaHHbiX IIO 
CBeTOBbiXOAY lcpeAHHe 3Ha'leHHJI pacnpeAeneHHHI He npe
BbiWaeT 0,5'1o. Ilony'leHHble 3Ha'leHHJI CBeTOBbiXOAa 6binH 

Ta6AUf.la 

3Heprux npoToHa, CpeAHee 3Ha'leHHe lllupuHa pacnpe.ne
M3B 

2,94 
4,90 
7,35 
9,80 

12,25 
14,70 
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pacnpeAeneHHJI, 
HoMep KaHana 

158,5 
260,5 
389 
529 
650 
784 

neHHJI Ha rronyBbl-
COTe 

--
B'1o B KaHanax 
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Puc. 2 

annpoKCHMHpOBaHbl MeTOAOM HaHMeHbWHX KBaApaTOB npJI· 
MOllHHeHHOH 3aBHCHMOCTbiD OT 3HeprHH B BHAe a + b E 
Ha puc. 2 rrpeACTaaneHbl 3KcnepuMeHTanLHble TO'IKH c no
nyqeHHOii np.HMOH. B npeAenax yKa3aHHOH nonynpoueHT
HOH TO'IHOCTH 3KCnepHMeHTanLHble 3Ha'leHHJI OnHCbiBaiDTCJI 
nHHeHHOH 3aBHCHMOCTbiD lc 90'1o AOCTOBepHOCTbiD no KpH· 
Tepuro x 2 I. 3Ha'leHHe 3HeprHH, npu KOTopoa np.HMa.H 
nepeceKaeT ocL a6cuucc, paaHo E0 = I -0,031±0,027 I M3B. 
TaKHM o6pa3oM, c TO'IHOCTLro B HecxonLKO AeCJITKOB K3B 
3aBHCHMOCTb CBeTOBbiXOAa OnHCbiBaeTCJI np.HMOH, npOXOAJI· 
~en qepe3 Haqano KOOPAUHaT. 

)l;n.H 3HeprHH npOTOHOB OT 0,9 AO 4,3 M3B AaHHble 
o caeTOBblxo.ne c I 1 ,5+ 3l'1o TO'IHOCTLro 6blnH nony'leHbl 
B pa6oTe/ 1< rAe B npe.nenax owu6oxHeHa6nroAanocL OTKno
HeHHH OT HenHHeHHOCTH, a AllJI TO'IKH nepece'leHHJI np.HMOH 
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c OCbiO a6cuucc Ha:H,neHa TaK)Ke Manas BenH'IHHa: E0 
= /0,07±0,02/ M3B. B TO )Ke BpeMB: B pa6oTe/2 / B HHTep· 
Bane 0,24+2,55 M3B Ha:H,neHbl OTCTynneHHB: OT nHHeHHO· 

CTH. 
B pa6oTe / 3

/ no H3MepeHHB:M B Tpex TO'IKax B liHTep· 
Bane 3Hepru:H 5 -'·9 M3B 6bma nony'leHa nHHe:B:Hax 3aBHCH· 
MOCTb, HO ,nng qeTBepTOrO 3Ha'leHHB: 3HeprHH 17,5 M3B 
HaH,neHO 3Ha'IHTenbHOe OTKnOHeHHe OT npB:MOH, COCTaBnB:JO· 
IUee 1,9±0,12 M3B. B 6onee no.npo6Ho:H pa6oTe/4/ B HH· 
TepBane 4+9 M3B Ha6nro,nanHCb OTKnOHeHHB: OT nHHeHHOH 
3aBHCHMOCTH Ha ypOBHe /5 -i-10/o/o. 

Pe3ynbTaTbi HaCTOB:IUe:H pa6oTbl BMecTe c ,naHHbiMH/I,S/ 
ll03BOnB:IOT c,nenaTb BblBO,IJ; 0 TOM, 'ITO Ha'IHHaB: C 3HeprHH 

~~I ' - 1 M :JB H .no 100 M 3B ·>; 3aBHCHMOCTb cBeTOBblxo.na 
' KpHcTannoB Csi(Tl) OT 3HeprHH npoTOHOB onHCbiBaeTcx 

B BH,ne npxMo:H, npoxo.nxiUe:H qepe 3 Haqano Koop,nHHa T. 

ABTOpbi Bblpa)KaJOT 6naro.napHOCTb .nupeKUHH HA<I> B 
liyxapecTe B nuue M .lleTpawKy 3a npe.nocTaBneHHYIO B03 • 
MO)KHOCTb npoBeCTH H3MepeHHB: H CO,IJ;eHCTBHe B HHX, a 
TaK)Ke C.H.<I>ununnoBy, M.M.Ky3HeuoBy H lll.r .lllaMcyT,nH· 
HOBY 3a llOMOIUb B pa6oTe. 
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Y CJIOBHll 06MeHa 

IlpenpHHTW H coo6~eHHJI OHJIH paccwnaJOTCJI6ecnnaTHO, HaocHose 
B3aHMHOrO 06MeHa, yBHBepCHTeTaM, HHCTHTyTaM, Jia6opaTOpHJIM, 6H6-
JIHOTeKaM H HaY'IHWM rpynnaM 6onee 50 CTpaH. 

IIOMBMO peryJIJIPHOH paCCWJIKB B nopJI,nKe o6MeHa,H3,naTeJlbCKHH 
OT,neJI e:lKero,nHO BWnOJIHJieT OKOJIO 4000 OT,neJibHbiX 3anpOCOB Ha Bbl" 
CWJIKY npenpBHTOB B coo6~eHHi OHJIH. B TaKHX 3anpocax cne.nyeT 
o6JI3aTeJibHO yxa3b1Ba.Tb HH,nexc 3anpaliiHBaeMoro H3,naHHJI. 
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Ilac~oMa no seeM sonpocaM o6MeHa ny6naxaUHJIMH, a TaK:lKe 3anpo-
Cbl Ha oT.neJibHble H3,naHHJI cne.nyeT HanpaBJIJITb no a,npecy: 

101000 MocKaa, 
FAa6Hblii no'lma.Mm, n/.11 79, 
H3oameAbCKUii omoeA 
06~eOUHeHH020 UHCIIIUIIIyllla 
RoepubJX uccAeooeauuii. 

A.llpec .nJI.Il noCbiJIKH scex ny6naxauai s nopJI,nxe o6MeHa, a TaK:lKe 
,nJIJI 6ecnnaTHOH no,nnHCKH Ha Hay'iHble :lKypHaJibl: 

101000 MocKea, 
FAaeHblii no'lflaMJJ, n/.11 79. 
Jlay'IHO•lJeXHU'IeCKQ.JI 6u6AUOIIIeKa 
06~eOUHeHH020 UHC1/IUIII,Y111Q 
.JioepHbiX uccAeooeauuii. 


