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YHHKailhHOe lpH3H"'leCKOe ,rnneHHe, OTKPhITOe TI.A. qepeHKO~hIM / J/ 
IIO,!l PYKOBO,!lCTBOM C.H. BaannoBa B 1934 ro.ny H TeopeTff'leCKH 061>J1c

Hemwe H.E.TaMMOM H H.M.<l>paHKOM hi B 1937 ro.ny, arrocne.ncTBHH 

Ha3BaHHoe H3ny'leHHeM Baannoaa-qepeHKOBa, He cpa3y Hamno 

rrpnMeHeHHe B Hccne.noeaHHJIX C 3IleMeHTapHblMH '-IaCTHl.(aMH. 

TonhKO Ha orrpe.neneHHOM 3Tarre pa3BHTHJI YCKOpHTeilhHOH TeXHH

KH, a HMeHHO, B CBJl3H C BBO,!lOM B .neiiCTBHe B KOHJ:.(e 4O-x ro.non 

CHHxp'OUHKilOTpOHOB CHa'-lana Ha 3Heprmo IIpOTOHOB 340 M3B /EepKnH, 

CillA/, a BCKope Ha eiue 6onhmym 3H~prnm - 460 M3B/195O r./ 

H 660 M 3B / 1953 r ./ / ,Uy6Ha, CoaeTCKHii Com3/, 3KcrrepHMe11TanhHaJ1 

J1.nepHaJ1 ipH3HKa rrony'-IHna 6a3y )lilJI pa3nepTbIBaHHJ1 nccne.nona11Hii 

C penJITHBHCTCKHMH '-laCTHUaMH. 

IlOCKOilhKY rrpOTOHbl B IIY'-IKax OT 3THX YCKOPHTeneii HMenH CKO

POCTH Bblllie rropora B03HHKHOBeHHJI H3Ily'-leHHJI BaBHnoaa-qepeHKOBa 

rrpaKTH'-leCKH BO acex TBep,!lbIX H )KH,!lKHX rrpo3pa'-1HblX cpe.nax, ecTeCT

BeHHO, IIOJIBHilHCh H,!leH H B03MO)KH0CTH HCIIOilb30BaHHJI OCHOBHOro 

CBOHCTBa H3Ily'-leHHJI BaBHilOBa-qepeHKOBa - pe3KOH HarrpaaneHHOCTH 

,!lilJI TO'-IHOro H3MepeHHJI CKOpocTeii '-laCTHU CHaqana B rry'-IKax, a 3aTeM, 

B CBJl3H C ycrrexaMH B pa3BHTHH 3neKTpOHHblX MeTO,!lOB 3KcrrepHMeH

TaJibHOH lpH3HKH BblCOKHX 3HeprHii, H O,!lHHO'-IHhlX qaCTHU. 

B .nanhHeiimeM c rrpo,rpeccoM B o6nacTH ycKopHTeneii cyiuecTBeH

HO P!l,,3.!lBHHYilCJI .nnarra30H_ CKOPOCTeii pa3IlH'-1HhIX qacTHU, CIIOC06Hbl:X 

HcnycKaTh HJny'-leHne Baannona-qepeHKOBa, '-ITO rronneKno 3a co6on 

C03,!laHHe pa3IlH'-IHblX THIIOB C'-leT'-IHKOB qepeHKOBa, OCHOBaHHblX Ha 

BCeM MHOroo6pa3HH CBOHCTB 3TOro 31plpeKTa. 

B HaCTOJl[Uee BpeMJI H3ny'-leHHe Ba,aHnoaa- qepeHKOBa HaCTOilhKO 

IlpO'-IHO BOWilO B apceHan cpe.ncTB, HCIIOilh3yeMbIX B OIIblTaX C 3IleMeH

TapHblMH '-laCTHUaMH Ja oco6eHHOCTH, ecnH 3TO KacaeTCJI HCCne.no

BaHHH B lpH3HKe cpe,!lHHX H BbICOKHX 3HeprHH/ ,'IT!) rrpaKTH'-leCKH CTana 
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HeMbICilHMOH II0CTaHOBKa 

MeTonHKH 6e3 IIPHMeHeHHH 

K0Ba. 

3KCllepHMeHTa IIPH II0M0I.UH 3neKTPOHHOH 

Toro HnH HH0ro THIIa cqeTqHKOB l.J:epeH-

,lJ;HccepTaUH0HHaH pa6oTa II0CBHLUeHa 11po6neMe HCII0ilb30BaHHH 

H3nyqeHHH BaBHnOBa - l.J:epeHKOBa nnH H3MepeHHH 3HeprHH llpOTOHOB 

B o6nacTH "" 1 r3B B KonnHMHP0BaHHblX 11yqKaX, H3yqeHHIO ero CBOHCTB 

B aHH30Tp0IIHbIX cpenax, a TaK)Ke onHOMY H3 HOBblX MeTonoB IIOHCKa 

MarHHTHbIX 3apxnoa 110 n3nyqeHHIO Baannoaa- l.J:epeHK0Ba Ha ycKopnTe -

nxx B C0THH r3B H HeK0T0pbIM aKTyanbHbIM 3anaqaM 110 11poaepKe 

Teopnn n3nyqeHHH Baannoaa-l.J:epeHK0Ba. 

B C00TBeTCTBHH co BCeMH 3THMH 11po6neMaMH pa6oTa pa36HTa Ha 

TPH caM0CTO.llTeilbHblX pa3nena. 

I. 

Pa3nen II0CBHLUeH 11peUH3H0HHbIM MeTonaM H3MepeHHH cpenHeu: 

3Hepnrn 11poToH0B B o6nacTn "'1 r:rn 110 n3nyqeHHIO Baannoaa-l.J:epeH

K0Ba. CornaCH0 TeopHII TaMMa-cl>paHKa, HMeeT MeCT0 11pocTaH CBH3b 

Me)Kny 11onoBHHOH yrna 0 11pn aepmnHe K0Hyca n3nyqeHHH Baannoaa

l.J:epeHK0Ba, B03HHKaIOmero OT qacTHUbl 11pn ee nBH)KeHHH B cpene 

C a6conIOTHblM II0Ka3a TeneM 11penoMneHHH n co CK0p0CTblO f3 > "- 1
, 

K0TopaH Bbipa)KaeTCH qiopMynou: cos 0 = 1 I nf3 . 
OnHaKo He11pepbIBHbIH xapaKTep c11eKTpa n3nyqeHHH Baannoaa -

l.J:epeHKOBa llpHBonnT K T0MY, qTQ II0Ka3aTenb 11penoMneHHH n (A) 
B 3TOH qiopMyne, a, cnenoaaTenbH0, n yron 113nyqeHHH 0 ( ii.) 3aBHCHT 

OT nnHHbl B0ilHbl perncTpHpyeMoro H3nyqeHHH. 3TO o6CTOHTenbCTB0 

HaKnanbIBaeT cepbe3Hbie orpam1qeHHH Ha ToqnoCTb H3MepeHHH CKOpo

CTeH qaCTHU 110 yrny H3nyqeHHH BaBHn0Ba- l.J:epeiIKoBa. 

EcTb nae B03MO)KIIOCTH, 1103B0ilHIOLUHe ycTpaHHTb BnHHHHe nHc-

11epcHH cpenhl Ha TQqHQCTb H3MepeHHH yrna H3nyqeHHH: a/ MOH0Xpo

MaTH3aUHH H3nyqeHHH; 6/ axpoMaTH3aUHH /nnn a11oxpoMaTH3aUHH/ 

H3nyqeHHH. 1Ic11onb3YH BT0PYIO B03M0)KH0CTb, BllepBbie 3TY TpynHOCTb 

11peononen B 1951 rony Ma3ep hi , co3naa axpoMaTnqecKHH 11pn6op, 

C II0M0I.UblO K0Toporo 6bma H3MepeHa cpenHHH 3HeprHH IIP0T0HOB B 

11yqKe OT qia30Tpona B EepKnH c BhICOKOH ToqHoCTblO "" ±0,2<1/o 
/340±0,8/ M3B. 3THM )Ke MeTonoM / 19/ 6bma H3MepeHa 3HeprHH 

11poTonoB B 11yqKax OT CHHXPOUHKnoTpoHa Jla6opa T0PHH xnepHbIX 

11po6neM: /460±0,9/ M3B /1953 r./ H /658±2,0/ M3B /1954 r./. 
C11oco6 Ma3epa HHTepeceH He T0ilbK0 B MeTonHqecK0M 0TH0ille -

HRH.OH Halllen 11pnMeHeHHe B llpHKnanHblX 3anaqax 110 11poaepKe C00THO

IlleHHH 11po6er - 3HeprHH nnx IIP0T0H0B 660 M3B / 4/ . YMeCTHO 
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0TMeTHTb, qTo HMeHH0 3TH H3MepeHHH 11ocny)KHnH 0CH0BaHHeM nnx 

cepbe3HOH II0CTaH0BKH 11po6neMbl 3aBHCHM0CTH IIOTeHunana H0HH3aUHH 

OT CK0P0CTH qacTHUbl, qTo 11pencTaBnHeT HHTepec KaK nnx Teopnn H0HH-

3aUH0HHbIX II0Tepb, TaK H nnx pacqeT0B Ta6nnu 11po6er0B H T0pM03HblX 

c11oco6HocTeu: qacTHU B pa3nHqHbIX aemecTBax. Kpm.ie Toro, B pa6o

Te / 5/ 3TOT MeTon HCII0ilb30BancH nnx H3MepeHHH MaCCbl nBH)KymeroCH 

11poT0Ha. 

XoTH MeTon Ma3epa H 1103B0nHeT H3MepHTb cpen111010 3HeprHIO 

llp0T0H0B c TQqHQCTblO ~ 0,2<1/o, OH Bee )Ke HeC0BepmeHeH H HMeeT p»n 

cymecTBeHHbIX HenocTaTK0B. OnHH H3 HHX 3aKn10qaeTCH B TOM, qTo 

C yaenHqeHHeM 3HeprHH qacTHU ToqHQCTb H3MepeHHH /11pH onHHX H T'ex 

)Ke OIIIH6Kax H3MepeHHH yrna H3nyqeHHH l'i0 H II0Ka3aTenH 11pen0Mne11HH 

!'!,. n / yMeHbIIlaeTCH. ,LJ;pyrou: HenocTaT0K CBH3aH C Heo6xonHMOCTblO 

11poaeneHHH nayx 3KCII03HUHH /oTnHqaIOLUHXCH npyr OT npyra II0B0P0T0M 

11pH6opa 0TH0CHTenbH0 .ero ocH Ha yron rr /, HCKn10qa10mHx Hecooc

H0CTb OCH llpH6opa H Ha11paaneHHH rrp0T0H0B B IIY'IKe. 3To BH0CHT 

norronHHTenbHYIO 11orpeII1H0CTb, CBH3aHHYIO C B03M0)KJlblM H3MeHeHHeM 

cpenHeH 3HeprHH llp0T0H0B llpH IIOBTOpHOH 3KCII03_HUHH. 

Ha llp0TH)KeHHII 6onee qeM 20 neT MeTon Ma3epa He rronsepranc» 

HHKaKOH MOnHqJHKaUHH. B pa6oTe !61 6bmH. paCCMOTpeHhl naa npyrHX 
0

B03M0)KHbIX c11oco6a H3MepeHIIH 3HeprHH IIY'IK0B qacTHU C HCII0ilb30Ba

HHeM H3nyqe11nx Baannoaa-l.J:epeHKOBa B o6nacTH 3Heprnu: no I r3a, 

HO 0HH He n03B0IlHilH nonyqnTb TQqHQCTb nyqllle, 'leM ""0,2<1/o. Eonee 

nnonoTB0pHbIMH 0Ka3anHCb nnen, H3n0)KeHHbie B pa6oTe l 10(B qacTH0-

CTH, B Heu: 6binO 06pame110 BHHMaHne Ha TO, 'ITO HCII0nb30BaHne coqe

TaHHH CBOHCTBa pe3KOH HanpasneHH0CTH H3ny'leHHH .Baannoaa

l.J:epeHKOBa H xsnenn» npenoMneHHH n3nyqeHHH Ha rpannue pa3nena 

cpen a6nn3n yrna 11onHoro BHyTpeunero oTpa)KeHHH no3sonneT co3naTb 

C'leT'IHKH l.J:epeHKOBa C BbIC0KHM pa3pellleHHeM no CKOPOCTHM. Ha 

ocHoBe coo6pa)Ke1rnu:, conep)KamHxcn B pa6oTe I 10/, 6bma pa3pa60TaHa 

nporpaMMa co3naHHH npeUH3H0HHbIX MeTonos H3MepeHHH cpenHeH 

3HeprHH np0T0H0B OT CHHXP0UHKn0Tp0Ha Jla6opa TO PHH nnepHbIX 11po6neM 

OIIJIII, K0Topa» 11ocnenosa TenhHo 6bma peann3oBaHa B pa6oTax I 11/, 

h.s. 12/_ I 
B rnaBe I 0IIHCaH MOHOXpOMaTH'leCKHH MeTon 

111 
H3MepeHH.ll 

cpenHeu: 3Heprnn 11poT0H0B 665 M3B noH3nyqenHIO Baannoaa-l.J:epeH

K0Ba, CB06onHbIH OT nenocTaTK0B MeTona Ma3epa. IlpHBOnHTC.ll 0CH0B

Hble pacqeTHbie qiopMynbI H .o60CHOBaHH.ll no BbI6opy 0IITHManbH0ro 

yqacTKa ClleKTpa H3nyqeHHH nnH ero M0H0XP0MaTH3aUHH. IIonpo6Ho 
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onHChrnaeTCJI ycTpoiiCTBO /puc. 1/ c opHrHHaJihHOH onTH'-ICCKOH CHCTe • 

MOH HaHeceHHJI penepoB. lfanaraIOTCJI pe3yJihTaThl H3MepeHHJI cpe,nHeii 

:meprHH npoTOHOB 665 M:rn. AHaJIH3HPYIOTCJI OWH6KH H3MepeHHii H 

pa3pemaiomaH cnoco6HOCTh, BBO,nJITCJI Heo6xo,nHMhle nonpaBKH. ~OCTHr· 

HyTaH TO'-IHOCTh COCTaBHJia .±<),O2<fo. Co3,naHHe :noro npeuH·· 

3HOHHOro MeTo,na H3MepeHHJI 3HeprHH no3B0JIHT BHOBh BCPHYThCJI Ha 

6onee BhICOKOM YPOBHe TO'-IHOCTH H3MepeHHii K npo6JieMe COOTHOWCHHJI 

npo6er - 3HeprHH ,nJIJI npOTOHOB. • 

rnaBa I I nocBHmelia ,npyroMy cnoco6y H3MepeHHH cpe,nHeii 3Hep

ruu npoTOHOB - axpoMaTH'-leCKOMY A2I .XoTHMOHoxpoMa.TH'-leCKHii MeTo,n 

H .naeT BhICOKYIO TO'-IHOCTh H3MepeHHJI, Bee )KC ,nJIJI napaMeTpOB npoTOH· 

:Horo ny'-IKa OT CHHXpOUHKJIOTpOHa JUHi OH He JIBJIJICTCJI onTHMaJihHhIM, 

:TaK. KaK Tpe6yeT ,nOBOJihHO ,nJIHTCJihHOH 3KCn03HUHH /-25 MHHyT/. 

B axpoMaTH'-ICCKOM MCTO,ne .nm1 ycTpaHeHHJI BJIHJIHHJI .nucnepcHH 

pa,nHaTopa Ha TO'-IHOCTh H3MepeHHJI CKopocTeii '-laCTHU HCnOJih3yeTCJI 

o,nHa KOJihUCBaJI npH3Ma aHaJIOrH'-IHO TOMY, KaK 3TO npe,nnaraJIOCh paHee 

,nJIH C'-ICT'-IHKOB qepeHxoi3a /ol.TaxaH npH3Ma ycTpaHHeTnepBhiiinopH· 

,noK xpoMaTH'-ICCKoro 34>4>exTa. BJIHHHHe )KC OCTaTO'-IHOro xpoMaTH3Ma 

Ha TO'-IHOCTh H3MepeHHH YMCHhmaeTCH C nbMomhro WHpOKOnOJIOCHhlX 

CBeTo<l>HJihTpOB. CxeMa npu6opa IJOKa3aHa Ha PHC. 2. IlpHBO,nHTCH 

pacqeThl axpoMaTH'-ICCKOH npH3Mhl, onucaHHe 3JieMe}lTOB npH6opa, 

oco6eHHOCTeii ero IOCTHPOBKH H KaJIH6pOBKH, ycJIOBHJI npoBe,neHHH 

3KcnepHMeHTa H pe3yJihTaThI H:iMepeHHH. To'-IHOCTh H3MepeHHii 3THM 

MeTo,noM COCTaBHJia ±0,2 M3B npH 3HeprHH npOTOHOB '654 M3B /npH 

cpaBHHTCJihHO KOpOTKOii 3KCn03HUHH Ha nyqxe npoTOH0B "'2 MHHYT/. 

AxpoMaTH'-ICCKHii MeTo,n no_ cpaBHCHHIO C MOHOxpoMaTH'-ICCKHM 

o6na.naeT Ba)KHhIM npeHMymecTBOM' TaK KaK no3BOJIHCT' noMHMO TO'-IHO • 

ro H3MepeHHH nepBoHa'-laJihHOH :rneprHH, H3MepHTh TaK)Ke 3HepreTH'-lec

KHe noTepH npoTOHOB B pa3JIH'-IHhIX BemecTBax npH c6pocax 3HeprHH 

npH6JIH3HTCJihHO Ha /20+-25/ M:rn. 

ConocTaBJICHHe MeTo,noB TO'-IHOro H3MepeHHH 3HeprHH npOTO· 

HOB / 11,8, 12/ npoBe,neHO B rJiaBe II I. OcHOBHhie xapaKTepHCTHKH 

HX npocyMMHpOBaHhl B Ta6JIHUe, KOTOpaH HarJIH,nHO ,neMOHCTpHpyeT 

.nocTHrHyThIH nporpecc B 3TOH o6JiaCTH. O6Cy)K,naIOTCH HCKOTOphie 

B03MO)KH0CTH aBTOMaTH3aUBB npouecca B3MepeHBH 3HeprHB npu 

BCnOJih30BaHHH ,nJIH 3THX UeJICH aXpOMa TH'-IC<;;KOrO MCTO,na KaK HaH60Jiee 

no,nxo.11.Hmero. PaccMaTpuBaIOTCH nyTB co3,naHHH · npocToro MeTo,na 

H3MepeHirn 3HeprHB npOTOHOB /HJIH MCTO,na ,nBOHHhIX OTpa)KeHuii/ TaK)Ke 

no B3Jiy'-leHHIO BaBHJIOBa • qepeHKOBa. 
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II. 

BTopon pa3'Aen 'AHCCepTaUHH ITOCBHIUeH nccne'AOBaHHHM CBOHCTB 
H3nyqeHHH BaBHilOBa-qepeHKOBa B .HH30TpOITHblX cpe'AaX. HecMOTPH 
Ha TO, qTo 3neKTPO'AHHaMHKa aHH30TpOITHbIX cpe'A Boo6rue H, B qacT
HOCTH, TeOpHH H3nyqeHHH Bannnona-qepeHKOBa B O'AHOOCHbIX _Kpn
CTannax, 6blna pa3BHTa rnH36yproM B 1940 rO'AY, T.e. BCKope rrocne 
C03'AaHHH TaMMOM H cl>paHKOM Teopnn H3nyqeHHH B H30TPOITHOH cpe'Ae, 
a .Brrocne'ACTBHH, 3TOT BOITpoc HeO'AHOKpaTHO paccMaTpnnanc» B MHOro
qncneHHbIX pa6oTax KonoMeHcKoro, IlaqJoMoBa, .EonoTOBCKoro, ct>paHKa, 
My3HKap)Ka, O6'Ap)KaneKa, KyKaHOBa n 'Apyrnx aBTOPOB, 'AO 1964 ro'Aa 
HH O'AHH BblBO'A Teopnn He 6bln ITO'ABeprHyT 3KCrrepHMeHTanbHOH 
rrponepKe. 

:,y~,3 

f 

5cH. 

Pnc. 2. CxeMa axpoMaTnqecKoro rrpn6opa 'An» H3MepeHnH cpe'AHen 
3Heprnn rrpoTOHOB 660 M3B: 1 - pa'AHaTop, 2 - KOilbUeBaH axpoMaTn
qecKaH rrpn3Ma, 3 cqiepnqecKoe 3epKano, 5 - · qioTorrnacTHHKa, 
6 - CBeTOqJHilbTpb!. 
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B H3BeeTHOii Mepe TaKoe ITOJIO)KeHHe 061>J1eHJ1eTeJ1 TeM, qTo 

TeopHJI H3JiyqeHHJI BaBHJIOBa- liepeHKOBa oeHOBbIBaeTeJI Ha ypaBHeHHJIX 

KaK KJiaeenqeeKoii, TaK H KBaHTOBOH 3JieKTp0.I{HHaMHKH, IT03TOMy 

B Te opeTnqeeKHX BbIBO,nax, Kaearomnxe,r H3JiyqeHHJI BaBHJIOBa - liepeH

KOBa, B o6meM eOMHeBaTbeJI He ITPHXO.I{HTeJI. O,nHaKo Bee )Ke Ha.no 

ITPH3HaTb, qTo 3TH .I{OBO,!{bl He,noeTaToqHI,I .I{JIJI OITpaB,naHHJI eJIO)KHB

weiie,r enTyaunn, oeo6eHHo eenn yqeeTh, qTo B HaeTo,rmee BpeMJI 

B03MO)KHOeTeii .I{JIJI ITOeTaHOBKH eOOTBeTeTBYIOlllHX 3KeITepHMeHTOB 

HMeeTen ropa3,no-·6on1,we, qeM 3TO 61,mo B paeITopJI)KeHHH liepeHKOBa, 

BeeeTOpOHHe Heene.noBaBwero Bee eBoiieTBa H3JiyqeHHJI B H30TPOITHOH 

epe,ne ITOqTH 40 JieT Ha3a,n. IIoene,nHee o6eTOJITeJibeTBO, 6e3yeJIOBHO, 

eIToeo6eTBOBaJIO yeITeWHOMY BHe,npeHHIO H3JiyqeHHJI B eqeTqHKax lie

peHKOBa e pa,nHaTopaMH H3 H30TPOITHbIX epe,n. AHanorHqHo 3TOMy 

H3yqeHHe eBoiieTB H3JiyqeHHJI BaBHJIOBa- liepeHKOBa B aHH30TpOITHblX 

epe,nax .I{OJI)KHO ITOeJiy)KHTb TOJiqKoM K HeITOJib30BaHHIO TaKHX epe,n 

B KaqeeTBe pa,nHa TOpOB H3JiyqeHHH BaBHJIOBa- liepeHKOBa .I{JIH yeT

poiieTB, ITPHMeHJieMbIX B cpH3HqeeKHX 3KeITepHMeHTax, a TaK)Ke .nan1,-
. HeiiweMy pa3BHTHIO TeOpHH. 

B rnaBax IV , V , VI , VII 3Toro pa3,nena OITHeaH1,1 3KeITepnMeH

TbI ITO ITpoBepKe p,i,na eBoiieTB H3JiyqeHHH BaBHJIOBa- liepeHKOBa B 

0,!{HOOeHOM KpHeTaJIJie HeJiaH,neKoro WITaTa / 14/ , rHpOTpOITHOM KpH

eTaJIJie KBapua hol,,nByxoeH1,1x KpHeTannax TpHrJIHUHHeyn1,cpaTa h:sl 
H eerHeToBoii eonn e ITOJIH,noMeHHoii eTpyKTypoii I 16/, KOTop1,ie 61,mn 

ITepBbIMH Heene.noBaHHJIMH B 3TOH o6naeTH H .no enx ITOp JIBJIHIOTeJI 
e,nHHeTBeHHblMH. 

OITbITbl ITPOH3BO,!{HJIHeb e ITPOTOHaMH 663 M 3B Ha BbIBe,neHHOM 

ITyqKe OT eHHXPOUHKJIOTpoHa ITO exeMe' H306pa)KeHHOH Ha pne. 3. 
TaKa,i exeMa OITbITa IT03BOJIHeT Ha6nro,na Tb BeebMa HarJIH,nHyro KapTHHy 

B uenoM /oeo6eHHo ITPH perneTpaunn H3nyqeHHJI Ha UBeTHoii ITJieHKe/ 

H epaBHHBaTb ee e TeM, qTo HMeeT MeeTo B H30TPOITHOH epe,ne. B yKa-

3aHHbIX BbIWe KpHeTaJIJiax Heene.noBaJIHeb CBoiieTBa HaITpaBJieHHOeTH 

H3JiyqeHHH BaBHJIOBa - liepeHKOBa _.I{JIJI enyqaeB .I{BH)KeHHJI qaeTHU B,!{OJib 

rJiaBHLIX OITTHqeeKHX oeeii, a3HMyTaJibHble ·paeITpe,neJieHHH H ITOJIHpH-

3aUHOHHbie eBoiieTBa H3JiyqeHHJI • 

B 'ABYXOCHhIX KpHeTannax TpHrJIHUHHeyn1,cpaTa H eerHeToBoii eonn 

.nenanae1, ITOITbITKa B03,neiieTBHH 3JieKTpnqeeKoro ITOJIJI H TeMITepaTyp1,1 

Ha eBoiieTBa H3JiyqeHHJI. . 

B noene,nHeM pa3,nene .nHeeepTaunn H3JiaraeTeJI ~eTo,n ITOHCKa 

MarHHTHbIX 3apJI.I{OB Ha yeKopHTeJIJIX B eOTHH r3B ITO H3JiyqeHHIO Ba

BHJIOBa-liepelIKOBa . /rn. VIII I H o6ey)K,naroTeJI HeK0Top1,1e 3a,naqn 

3KeITepHMeHTa ITO ,naJibHeiiweii npoBepKe TeopHH H3JiyqeHHH /rn. IX /. 
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Pne. 3. CxeMa OITbITa ITO.Heene,noBaHHIO eBoiieTB H3JiyqeHHJI BaBHJIOBa
liepeHKOBa B aHH30TpOITHbIX epe,nax. 1 - KpHeTaJIJI, 2 - ITJIOeKOITapa6o
JIHqeeKaH JIHH3a, 3 - UBeTHaJI HeraTHBHaJI cpoTOITJieHKa, 4 - ITyqoK 
ITPOTOHOB 663 M3B, 5 - KOJIJIHMaTOP ,nHaMeTpOM 5 MM. 

rnITOTe3a O B03MO)KHOM eymeeTBOBaHHH B ITpHpo,ne MOHOITOJieii 

t~ m 

e MarHHTHbIM 3apn,noM '1 = - - = 68 ,5 • ~. m 
,.. 2 2 

BhleKa3auua,r 

BITepBbie )];npaKOM,, B ITOeJie,nHHe ro,nbl ITpaKTHqeeKH HeITpepbIBHO ITO,!{Bep

raeTeJI 3KeITepnMeHTaJibHOii ITpoBepKe. Bee OITbITbl, ITpoBe,neHHhle .no 

enx ITOp, oeHOBbIBaJIHeb Ha n,nee HaK0ITJieHHJI MOHOITOJieii B pa3JIHqHl,IX_ 

ITpHp0.I{HblX o6pa3uax H MHWeHJIX e ITOeJie,nyromeii 3KeTpaKuneii HX, 

yeKopeHHt!M B eHJibHbIX MarHHTHblX IIOJIJIX H perHeTpauneii ITO O)KH,nae -

MOH CHJibHOH H xapaKTepHoii: HOHH3aUHH. 

Ha MOll{HblX yeKOPHTeJIJIX ITpOTOHOB = 70 r 3B H BbIWe B ITPHHUHIIe 

B03MO)KH0 pO)K,!{eHHe ITap MOHOITOJib-aHTHMOH0ITOJib e MaeeaMH mg=S m,, 
H 6onee' o6na,naromnx eKopoeTJIMH BbIWe nopora HeITyeKaHHJI H3JiyqeHHJI 

BaBHJIOBa-liepeHKOBa B npo3paqHoii epe,ne e n = 1,5. HeITOJib30Baune 

H3JiyqeuHJI BaBHJIOBa- liepeHKOBa o6nerqaeT IIOHeK MarHHTHblX 3apH.I{OB 

ua 60JibWOM cpoHe 3ap,i)KeHHblX qaeTHU 6naro,napJI ene,nyroll{HM o6eTon

TeJibeTBaM: 

1. · Cornaeuo paeqeTaM H.M.ct>panKa, OTHOWeHHe HHTeHeHBHOeTeii 

H3JiyqeHHJI BaBHJIOBa - liepeHKOBa OT 6hleTporo MOHOITOJIH e 3apJ1.I{0M 

g H H3JiyqeHHJI qaeTHUbl e 3JieKTpnqeeKHM 3apJI.I{OM e /npn 0,!{HHaKOBOH 

II 
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Pnc. 4. CxeMa ycTaH0BKH no Il0HCKY M0H0il0ilH ,/l;HpaKa Ha np0T0HH0M 
CHHxpoTpoHe 70 f':rn 11<1>B3 /Cepnyxoe/. I - cpoToyMHO)KHTem, 58 A VP, 
2 - co6npaIOLQee K0HH'leCK0e JepKano, 3 - .11.HCTaHUH0HH0 nepeMeLQaIO· 
LQaHCH lllT0pKa, 4 - C0CTaBHoe 3epKano, 5 - nonHp0H.11.bl C B3aHMH0" 
nepneH.II.IIKYilHpHOH opHeHTauneii, 6 - co6npaIOLQaH IlHH3a C f = 150 CM, 
7 - npo3pa4H0e 0KH0 .nm1 BbmycKa HJnyqeHHH, 8 - Tpy6a H3 Hep)KaBe10-
LQeH CTaJIH, 9 - CBeT0HenpoHnuaeMblH K0)KYX, IO - MarHHTHaH 3aLQHTa 
<I>3Y, 11 - BaKyyMHaH KaMepa, 12 - MHllleHb·pa.nnaTop H3 Si02 ' 
13 - coe.nnmnenbHaH Tpy6a, 14 - THTaHOBb!H Hacoc, 15 - BaKyyMHblH 
arperaT, 16 - CBHHU0BaH JaLQHTa, 17 - ll1Ill03 .11.IlH BB0.D.a MHllleHH. 

12 

g e 2 2 2 
CK0p0CTH f3 H npo6ere .i.e paBH0 W /W = 'l n /,e_ .JipH 'l =68,5 -e- H 
noKa3aTene npenoMneHHH "= 1,5 W 8 = 10 4 We_ 

2. KaK enepBbie 0TMeTnn H.M.<I>paHK B Ho6eneecKoii neKUHH, 
nonHpH3aUHH H3nyqeHHH Baennoea • tJ:epeHKOBa OT MarHHTH0ro H 3neKT" 
pnqecKoro 3ap11.noe oTnnqaeTCH noeopoT0M JneKTpnqecKoro eeKTopa 
Ha 90 ° / E H il MeHHIOTCH MecTaMH/. 

113 3THX coo6pa)KeHHH 6bm npe.nno)KeH MeTo.n noncKa MarHHTHbIX 
3apH.D.0B B onbITax Ha YCK0PHTenHx C 3Heprneii = 100 13B H Bblllle /9/ . 
Ha 0CH0Be _3Toro MeTo.na 6bma pa3pa60TaHa ycTaH0BKa / 17/ no Il0HCKY 
M0HononH ,ll;npaKa /YIIM,ll;/ Ha BHyTpeHHElM nyqKe npoT0HH0ro CHHXP0 -
TpoHa H<I>B3 /r. Cepnyxoe/, cxeMa KOTopoii noKa3aHa Ha pnc. 4. 
,r(ocTOHHCTBOM TaKoro 3KCnepnMeHTa HBnHeTCH_ TaK)Ke H TO, 4T0 B HeM 
npe.nycMoTpeHa perncTpaunn H3nyqeHHH Baennoea-tJ:epeHKOBa 
Henocpe.ncTBeHH0 B M0MeHT p0)K.11.eHHH nap ( 'l • i ) B COBMeLQeHHOH 
MHllleHH - pa.nnaTope H3 pa.nnaunoHHo·cToiiKoro nnaeneHHoro_KB~pua 
/pnc. 5/. 3TO npHB0.11.HT K 6onblllOH CBeTocnne ycTaHOBKH / T/ "'0,2/, 
a TaK)Ke 'no3B0IlHeT Hcnonb30BaTb MH0roKpaTH0e np0XO)K.11.eHHe npoT0" 
HOB qepe3 MHllleHb·pa.nnaTop H BeCTH noHCK .na)Ke HeCTa6HnbHbIX 
MarHHTHbIX 3apH.[10B co BpeMeHeM )KH3HH T g 5 10 - 10 ceK. IIpHBO.[IHT" 
CH HeK0T0pbie coo6pa)KeHHH no ncnonb30BaHHIO B no.r106Horo po.na 
3KcnepHMeHTax B KaqecTBe MHllleHn·pa.r1naTopa 0.[IH00CH0ro KPHCTanna 
ncnaH.[ICKoro lllnaTa, noJBonHIOLQero HHaqe pelllHTb eonpoc 06 ycTpa
HeHHH H3nyqeHHH nepBH4H0ro nyqKa np0T0H0B, He)Kenn 3T0 ocyLQeCT" 
eneHo B onbITe, cxeMa K0Toporo noKaJaHa Ha pnc. 4. 

f'naea IX co.nep)KHT o6cy)K.[leHHe HeK0T0pb!X 3a.[la4, CBH3aHHbIX 
C H3nyqeHHeM BaBnnoea-tJ:epeHKOBa. O6paLQaeTCH BHHMaHHe Ha Ba)K
H0CTb npoeepKH cpopMynbI TaMMa-<I>paHKa .[IIlH a6conIOTHOH HHTeHCHBH0" 
CTH C Bb!COKOII T04H0CTLIO H B CBH3H C 3THM yKa3LIBaeTCH Ha Heo6-
XO.[IHMOCTh /npH cpaBHeHHH TeopHH C 3KCnepHMeHTOM/ yqeTa .[IByxcpo
T0HH0I'0 npfiuecca HJnyqeHHH Baennoea- tJ:epeHKOBa, a TaK)Ke .r1ncnepcnn 
cpe.[lbl / 18 .IIpHB0.11.HTCH KHHeMaTH4eCKHe C00TH0llleHHH .[IIlH .LIBYX!pOTOH· 
Horo npouecca H3nyqeHHH H Ha HX 0CH0Be .[laIOTCH peK0MeH.[laUHH no 
nocTaH0BKe C00TBeTCTBYIOLQero 3KCnepHMeHTa. 

B 3aKmo4eHHe o6Cy)K.[laIOTCH BonpoCLI, CBH3aHHLie C aH0ManbHhIM 
T0MC0H0BCKHM pacceHHHeM HilH pacceHHHeM CBeTa Ha qacTHUe, .[IBH· 
)KyLQeHCH ·B npenoMnHIOLQeii cpe.ne co CK0P0CTLIO, npeBbilllaIOLQeH nopor 
B03HHKH0BeHHH H3nyqenHH Baennoea-tJ:epeHKOBa. 
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Puc. 5. MttllieHh-paJJ.ttaTop YllM)J;. 1 - rry'loKrrpoT011os-7O rJs, 2 - Mu
rneuh- paJJ.ua Top H3 Si O 2 , 3 - HJny'ieHtte _Basunosa- qepeHKOBa. 

14 

Bbl600bl 

BhIJIOnHeHHhfr! H H3nO)l(eHHhie· B J].HCcepTaUHH uccneJ].OBaHHH rro-
3BOnttnn: 

1. Pa3pa6oTaTh rrpeU:H3110HHhle MeTOJ].hl 113MepeHHH cpeJ].Heii 3Hep
r1111 rrpOTOHOB 660 M3B B KonnHMHpoBaHHhlX rryqxax C ncrronh30BaHHeM 
H3ny'ieHHH BaBnnoBa- qepeHKOBa /MoHoxpoirnTH'iecxnii II axpoMaTn'iec -
Kttii/' 06ecrreq11Ba10m11e TO'IHOCTh H3MepeHHH 3Hepr1111 OKono ±0,02a/o, 
'ITO rrpn6nH3HTeilhHO Ha JIOPHJJ.OK· rrpeBocxo.IinT TO'iHOCTh J].pyrnx 
MeTOJ].OB, paHee HCJIOilh30BaBllIHXCH .n;nH 3THX ueneii. 

2. IloKa3aTh, 'ITO OCHOBHhle CBOHCTBa H3Ily'ieHHH BaBHilOBa
qepeHKOBa B TaKHX aHH30TpOJIHhlX cpeJ].ax, KaK OJ].HOOCHhlli KpllcTan:n 
ncJiaHJ].cKoro rnrraTa, rnpoTpOJIHhiii xpncTann KBapua; JJ.Byxoc11b1e xp11-
CTannhI Tp11rn11u11Hcynhcl>a:ra 11 · cerHeTo~oii conn c rronn,noMeHHoii 
CTpyKTypoii, JIOilHOCThlO OJlllChlBalOTCH Teopneii 113IlY'ieHHH BaBHilOBa
qepeHKOBa .n;nH TaKHX cpeJ].. 

8 'iaCTHOCTH, BJiei;>Bhie yJ].anOC:h JIOKa3aTh, ·'ITO rrpn J].BH)l(eHHH 
'iaCTHU rreprreHJ].HKYilHPHO OJITH'ieCKOH OCH OJ].HOOCHOro KpHCTanna 
ncrrycxaeMoe 113ny'ieH11e BaBnnoBa- qepeHK.oBa pacrrpeJJ.enHeTcH rro JJ.BYM 
KOHycaM. Ilpn J].BH)l(eHHH )Ke rrpoTOHOB c /3 = 0,81 BJ].Oilh Manoii 6nc
ceKTpHChl JJ.BYXOCHoro KpllCTanna cerHeTOBOli conu 113IlY'ieHHe, rronHpu-
30BaHHOe B JIIlOCKOCTH OJITH'ieClmX oceii, HMeeT Iieo6hl'{Hh1H - "nronh'la
Thlli" xapaKTep. 

3. Pa3pa6oTaTb HOBhlli MeTOJ]. JIOllCKa MarHHTHhlX 3apHJ].0B Ha 
YCKOpHTenHX "'100 r3B II Bh!llie C llCJIOilh30BaHHeM xapaKTepHhIX 
rronHpH3aIJ;HOHHhlX CBOHCTB H3Ily'ieHHH Basunosa- qepeHKOBa.

)J;nccepTan;ttH HarrncaHa Ha OCHOBe pa6oT, orry6nHKOBaHHhIX s BHJ].e 
rrperrpnHTOB II cTaTeii / 10. 11. 12. 1.3, 14, 15, 16, 17, lB I , a TaK)l(e 'iac-
TH'IHO Ha MaTepnanax KHHrn I l9 • 20 I . 

qacTh pa6oT I 11, 13 I rro MeTOJJ.aM H3MepeHHH cpeJJ.Heii 3Heprnu 
rrpoTOHOB H MeTOJJ.Y JIOllCKa MarHHTHhlX 3apHJ].O.B / 17/ J].OKnaJ].hll~anach Ha 
Me)l(J].yHap0J].HOH Koncl>epeHUHH _JIO arrrrapa Type B cl>tt.3HKe BhlCOKHX 3Hepruii 
/)J;y6na, 8-12 ceHTH6pH 1970 'r./. 
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