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no Mepe yMeHbllleHIIR 'iHCna Hei!TpoHOB B R.llpe Upll UOCTORHHOM Z 3Hepl'IIR CBW 

311 nocne.nuero UpOTOHB YMeHbUIBeTCR; UpH 3TOM MO>KeT UORBH 'rbCR 3HepreTH'ieCKBR 

B03MO>KHOCTb UpOTOHHOI'O pBCUB.llB, 3TOT BOUpoc 06Cy>K.llBnCR B pa60TBX/f- 7/, npoTOH 

MO>KeT IICUyCKBTbCR 113 OCHOBHOJ'O COCTORHHR R.llpa n1160 113 B036y>K.lleHHOJ'O COCTORHIIR 

nocne {3 + -pacna.na. 8 nepaoM cny'iae nep11o.n nonypacna.na onpe.nen,.eTcR npounuae

MOCTbro KynOHOBCKOJ'O 6apbepa II Upl!ae.neuuoi! illllpHHOi! .llnR npOTOHB, BO BTOpOM cny-

+ ~~ 'iBe ou paaeu nepuo.ny nonypacna.na 8 -aKTHauoro MaTepuHcKoro R.llpa, 8 p a6oTax ' 

pBCCMOTpeua B03MO>KHOCTb O.llHOBpeMeHHOJ'O HCUYCKBHHR R.llpOM .llByX UpOTOHOB, 

C 60nbUIOl! BepORTHOCTbro Hei!Tpouuo-.ne¢HUI!U KTHb!e R.llpB 06pB3YIDTCR B peB KUHRX 

C YCKOpeHHb!MH TR>KenbiMK IIOHBMH, 8 pa6oTax
18•91 

HBMH C006Uian o cb 06 3KC 1IepiiMeH-

TBX, a KOTOpbrx 6brn o .llOKB3BHo o6pa3oaaur<e a peBKUIIRX Ni · + Ne~0 1130Tonos, uc-

nycKarou;ux np11 pa.nlfoeKTIIBHOM pacna.ne npoTOHbl, 3ane3.nbrsaroume npOTOHbi 6brnll TeK

>Ke 3eperiiCTp1ipOBBHbl np11 o6ny'leHIIII enroMIIHIIR 3Hepri!'IHblMH npOTOHBMH/JO/• 

8 HBCTORLUei! pa6oTe , KBK 11 npe>K.ne, Hl!Ke neaaR MHUieub o6nyqanacb Ne 20 11a 

BHyTpeHHeM ny'!Ke UHKnOTpOHe MHOI'038pR.llHb!X IIOHOB 0!--HIJ.-1, C fiOMOlU!U<J IIHOi! enna

/8,9/ _peTypbr no.nTsep>K.neubr pe3ynbTBTbr HBUiel! npe.nbl.nywel! pa6oTbl 11 nony'leHbl 

HOBble .llBHHb!e, npo.nyKTbf R.llepHb!X pe3KUHi! nona.nenu 113 HHKenesoA MHWeHH He Bpa-

lUBIDWHi!CR enroMHHHeBbri! .lliiCK TOnlUHHOi! 50 !l 

""" 9,3 jl u nepeaocanHCb K 
BXO.llHOMy OKHy TenecKone, COCTORLUero 113 TOHKOJ'O nponopnHOHBJtbHOJ'O C'leT'IIIKB II 

KpeMHHeaoro llOBepXHOCTH0- 6epbepH<rO .lleTeKTO p e, npHMeHeHI!e TBKOI'O TeneCKOne 

.llBBeno B03MOlKHOCTb O.llHOBpeMeHHO H3MepRTb 3Heprr<ro 'iBCTI!Ub! If nnOTHOCTb KOHI!38-

U!IH, 'iTo no3aonReT pa3nK'li!Tb n poTOHbJ n a -'leCTIIUbi , Tonwr<ua 'iYCTBHTenbuoro 

cnoR KpeMrH!esbrX .neTeKTopoa .n ocTurana 0,2 MM . 06'beM TenecKona 6brn BeKyy~JHO 
H3onupoaau OT OCTenbuoro o6'beMa , r.ne pacnonoJKeHbr MHUieHb, apawarowui!cR .llHCK, 

H3MepHTenb TOKe IIOIIOB, a T BK>Ke flO.llBII>KH BS! pBMKB C flOI'nOTIITenRMH If KBn116pOBO'{

Hb!M a -ucTO'iHIIKOM, nornOTIITenu li-nlf a -ucTO'iHIIK M ornu 6b!Tb YCTeHoaneHbl nepe.n 

BXO.QHblM OKHOM TenecKona • 

Pa.nlfoTeXHII'ieC KeR annapaTypa n03BOnRna o.nuoapeMeuao 3BflllcbrBeTb c noMOLUbro 

CTOKBHenbHb!X BHBJl113BTOpos .llBB BMflnHTY.llHb!X CfleKTpe IIMnynbCOB OT Kpe .. mueaoro • 
.lleTeKTOpa, flepBbiJI CneKTp COOTBeTCTBOBen 'iBCTIIUBM C y.nenbHOl! IIOHH3BURel! 60nbUi e 

....!__ vn~n• ••-A w 'teM 
y .nenbHUH HOHH3BUHII Kenu6pOBO'iHb!X 

-qacTuu c auepruell 4,7 A\aa; a 

BTOpol! CileKTp COOTBeTCTBOBen 'iBCTHUBM C y.nenbROl! HOH113BUHel! B HHTe paene 

<-} in- )OT Y.llenbHOi! HOHH38UIII! Kenn6pOB O'lHb!X a -'iBCTIIU, 3enHCb ClleKTpOB 

npOl!3BO.llRnecb B IIHTepaenax Me>K.ny flOCblnKBMK Bb!COKO'lBCTOTHOJ'O HenpR>KeHIIR He 

.llYBHTb! UIIKnOTpoHe, 

rlp11 06ny'ieHHII MHilleHH 113 HHKenR TOnlUHHOl! 10 U. 
HOHeMI! Ne 20 

c auepr11el! 
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140 Mas H8MH 6hlnH 38perneTpn pos8Hbi J:!Se rpynnbi '!8eTuu npnM epHo OJ:IHH8Kosoll 

HHTeHeHsHoe TH e aHepriHIMH 2,5 - 3 M as H oKono 5 Mas. Y J:l<>llbH8H HOHH38UHH aTHX 

'!8eTHU 38K/IIO'IeH8 S HHTepS8/Ie ( }-- - ~ ) OT y.<le/lbHOll HOt11!38UI!H a -q8eTHU e 

aHeprKeA 4 ,7 Mas; npn'!eM yJ:le/lbH8!1 HOHH38Uil!l 6onee aHeprH'IHOA rpynnbi n pHMepHo 

s 2 p838 MeHbWe ·ynenbHOll HOHH38UHI! '!8eTHU e aHeprnell 2,5-3 Mas. H8 pHe. 1 

npHsea.eHbi aMnnHTYJJ.Hbie cneKTPbi HMnynbCos. E blliH npoae.neHbi onbt Tbi, a KOTOphtx 

nepea. SXOLlHbiM OKHOM TeneeKOn8 noM eUl811Heb liOf'/IOTHTe/ln 15 H 30 MHKpOH , KpoMe 

TOf'O , yMeHbW8/18eb TO/IWHH8 'lySeTSIITe/lbHOf'O eno!l ,[leTeKTOpa. npo6er perneTpHpye

MbiX tt 8CTKU OK8381ICSI CYlU9C TB 9HHO 6onbWe, l!9 M lllifl a -qaCTIHt TBKOfi >Ke 3HeprHH. 

P eayn bTBTbl Ollbl'fOB C nornOTHT91IHMH , 8 T8K>Ke B91IlPUIH8 y.a.enbHOn: HOH R38UHH ll03BQ

nmoT c,nenaTb O.QH 03H84.H bii\ BLIBOD. 0 T OM , 4TO 38pS1.U periiC TpHpy9M biX l.J8CTHU paaeH 

e.nHHHue.Haa6onee ecTeCTB9HHO npe.nnono>KHTb, ttTO 3TO npoTOHbi. Ehi.'l H3Mepea nepH-

on nonyp8en8J:l8 uany'I8Tenel! npoToHos • .[ln11 H311Y'I8Ten!l npOTOHOB e aHeprneA oKono 

5 M :;m OH OK838/Ie!l HeeKO/IbKO MeHbWe 0, I eeK. nepHOLl H311Y'I8Te/ISI e 9HeprHell 

2,5-3 Mas p8seH npnMepHo 25 eeK (eM. pne.2) 

npH 38M9H9 HHKenesoA MHW 9 HH MHW9HSIMH H3 M9.!lH, TBHT BIIB, 8 /IIOMHHRR MeHee 

aHeprH'IHilll rpy Oll8 npOTOHOS OTeyTeTSOS8/18 0 S TO speMSI KBK rpynna e aHepr Hell 

5 M an OeTaB8/18eb, XOT!I SbiXOLl yMeHbW8/Ie!l eoOTSeTeTseHHO S 3,2 H S 5 p83, 

6hiiiH nposeneHbi onbiTbi , no3sonnswne rpy6o oueHHTb npo6er 11nep, HenyeK8IO

WHX OpOTOHbl , .[ln!l aTOf'O Me>KLlY MHWeHbiO II LlHeKOM 6b!n OOMeWeH nOf'/IOTHTe/lb 

- 9,3u AI • npl' 3TOM rpynn8 npOTOHOS e 3HeprneA 2,5-3 Mas He 6bi/18 38perHeTpH

pos8H8. npo6er !!Llep, nenyeK810WHX npOTOHbl e aHeprneA ~ 5 Mas, 6onbwe , '!eM 

9,3 11 At • P eaynhTBTbi onbtTOB c paanH\fHbiMH MHW9HHMH, a T8K>K e .naHHbie no npo-

6er8M 8KTHSHoeTe A no3SOIIIIIOT 38KIIIO'lUTb, 'ITO npoTOHbi e aHeprneA 5 M 9B l!enyeK8-

IOTe!l npH p8LlH08KTHSHOM p8en8ne H30Tonos-nponyKTos pe8KUHA nepen8'1H. M8ee8 

3TH X H30TOOOB , no- aH.nHMOMy t He CHnbHO OTnH'ISeTCH OT M8CCbi N e 
20 

( K8npHMep 
1 

Ne 17 , Mg'" H np. ) . Vl3oTOnbi, HenyeK8IOWHe npoTOHbl e 3 HeprneA 2,5-3 Mas, o6p8-

IOTe!l , O'leSHLlHO, s .pe8KUH!IX THn8 N; ( Ne~" xp, yo). C noenenHHM SbiSOLlOM eorn8ey

eTell T8K>Ke SHLl tPYHKUHH S036y>KneHH!I (eM. pHe. 3), nony'leHHOl! e MHWeHbiO 2u H 

LlHeKOM H3 AI TO/IWHHOA 9,3 IL Ll/111 npoTOHOS 2,5-3 Mas, 

Cyn11 no aHeprH!IM npoTOHOS 11 nepHOLl8M nonyp8en8Ll8, H8H6onee sepo!ITHo, '!TO 
+ 

OHH HenyeK8IOTe!l H3 so36y>KJ:leHHOro noene 8 -p8en8n8 11Llp8. 0LlH8KO Henb3!1 non- t 

HOCTbJO HCKillO'IHTb H B03MO>KHOCTb HCllyCK8HHH npOTOHOB H3 OCHOBHOrO COCTOHHHH 

p -aKTHBHbiX SID.ep. 

AsTOpbl l5118f'OLlBpHbl qneHy-KoppeenOHLleHTy AH CCCP <Pneposy r.H. 38 pyKo

soneTSO pa6oToA. AsTOpbi npH3H8TenbHbl T8K>Ke .[l8HHnosy H.A., PbiHLlHHOA 3.3. H 

6H6H'lesy 6.A. 38 nOMOWb npH nOJ:lf'OTOSKe 8nn8p8Typbl H nposeneHHH OObiTOS, 
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Puc. I. CneKTpbl npoToHos, nony'leHHble c nornoTHTene:v J5p. nepe.a BXO.llHbiM 

OKHOM Tenec Kona. 3awTpHXOBBHbl cneKTphl c n<>rnoTHTeneM 200 ll AI ( 8 ""¢oH). 

a) .llHCK TOnWHHOi! 50 p. ; 'lyBCTBHTenbHbl i! enol! KpeMHllesor o .lleTe KTopa ~ 200 ll ; 

6) .llliCK TOnLUHHOi! 9,3 p. ; 'lYBCTBHTenbHbli! cnoA KpeMHResoro .lleTE!KTOpa ~ 90 ll • 
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Puc. 3. ¢>yHKUHR aoa6y>K.IleHHR .llnR uany'<aTenR npoTOHOB c sueprneA 

2,5-3 M sa. MuweHb H3 Ni TomuHHoA 2 ll • YK838Hbl OTHocu-
TenbHble OWH6KH. 


