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P- 1554 
DeHucoa IO.H., KannHH'I:eHKO B.B. 

Pe3oHaTop LlnH Ha6moLleHHSI 3nP a LleUHMeTpoaoM LlHana3oHe 

DnH Ha6moLleHHSI 3nP a LleUHMeTpoBoM LlHana3oHe LlnHH aonH 

npeLlnaraeTCSI HCI10nb30B8Tb qeTBepTbBOnHOBbiJt K08KCH8nbHbiH pe3o

H8TOp CO C11Hp8nbHbiM BHyTpeHHHM 11pOBOLlHHKOM . noK83biB8eTCSI 1 'ITO 

HHTeHCHBHOCTb CHrHana 3nP LlnSI T8KOrO THJ18 pe30H8TOp8 B LleCSITKH 

p83 60nbWe, '!:eM 11pH HCI10nb30B8HI!II 06bi'I:HOrO K08KCH8nbHOrO pe3o

H8TOp8. 

npenpHHT 06lle.QHHeHHOro MHCTMTyTa JI.QepHbiX MCCAe.QOBaHMil . 

Dy6Ha. 1964 . 

P-1554 
Denisov Ju.N., Kalinichenko V. V. 

A Resonator for Observing Electronic Paramagnetic Resonance 

in a Decimetric Range 

It is suggested to use a quarter-wave coaxial resonator with a spiral internal con

ductor to observe electric paramagnetic resonance in a decimetric wave length range. 

It is shown that the intensity of the electronic paramagnetic resonan ce signal for a 

resonator of such a type is ten times inore than for the usual coaxial resonator. 

Preprint Joint Institute for Nuclear Research. 
Duma. 1964. 
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nornoweH He :;>neKTpOMBrHH: 

a peaoHaTop cneKTpocKona, perHc 

HOCTH, nocTynaJOwell K aeTeKTop: 

Ill 
3TO H3MeHeHHe paaHO 

/',p 

p 
0 

rae /', p - MO!l.lHOCTb, nornowa 

P
0 

- MO!l.lHOCTb, nocTynaJC 

k - K03cj)(pHuHeHT, onpeae 

ToaneH o6pa3eu " ycnoaHRMH Ha 

'7 - K03<j:JcjmuHeHT 3anonH< 

aneKTpOMBrHHTHOrO II• 

Q
0

- ao6pOTHOCTb pe30HB1 

CnenoaaTenhHO, aenHqHHa 

npK 3aaaHHOM aewecTae o6pa3t 

<PI!UHeHTOM 3anonHeHHSI 7) • Ya 

Tapa 6onbwe HeKoToporo cpeaH 

T8K K8K C yaenHqeHH9M Qo p• 

HOCTH ero H3roToaneHKR. KpoM 

H906XO.UHM8 CHCTeMS 8BTOM8TH 

pe30HBTOpa C o6pB3UOM, qTO C 

coo6pa3Hee yaenKqHBBTb /',P/ P . 
0 

7) 

rae H - HanpS!)I{eHHOCTb Bbi 
t 

V - o6beM o6paaua, 
0 

V - o6beM pe3oHaTopa. ,. 
npH Ha6nJOaeHHII 3nP E 

WHJ! HHTepeC ) MO)I{HO npeHe6 J 

cTaa. Toraa 

rae V - 1 f H> 
P s<j:J<j:J. - 7ii v 1 
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nornomeHne 3neKTpoMarHHTHoll 3HeprHH nccne.ayeMbiM aemecTaoM, noMe!lleHHbiM 

B p830H8TOp cneKTpOCKOna, perHCTpHpyeTCSI no H3M8H8HHIO ypOBHSI Bb!COKO'i8CTOTHOII MO!ll

HOCTH, nocTynaiOmell K .aeTeKTopy npn 3nP. 

3TO H3M8H8HH8 paBHO/J/ 

t,p 
-p-- = k'1 Qo' 

0 

r.ae t. p - MO!llHOCTb, nornomaeMaSI aemeCTBOM npn pe30HaHce; 

P
0 

- MO!llHOCTb, nocTynaiO!llaSI a pe3oHaTop OT CB'-1 reHepaTopa; 

k - K03cpcjlHUH8HT, onpe.aenSIIO!llHJ!CSI xapaKTepHCTHK8MH B8W8CTB8 , H3 KOTOpOrO H3rO

TOBn8H o6pa38U H yCnOBHSIMH Ha6niO.U8HHSI 3nP; 

'7 - K03cpcpHUH8HT 38nOnHeHHSI, 38BHCSIWHJ! OT 06'beMa 06p83U8 H pacnpe.aeneHHSI 

3neKTpoMarHHTHoro non" a pe3oHaTope; 

Q
0

- .ao6pOTHOCTb p830H8TOpa. 

Cne.aoaaTenbHO, aenn'IHHa .aeTeKTnpyeMoro cnrHana 3nP, nponopunoHanbH8SI t.P( P .I 

npH 3a.aaHHOM aemecTae o6pa3ua o6ycnaannaaeTCSI .ao6poTHOCTbiO pe3oHaTopa Q
0 

H K03cp

¢1!UH8HTOM 38nonH8HHSI 7) • .YaenH't8HHe t.P(P
0 

38 C'i8T nOBbiW8HHSI .U06pOTHOCTH p830Ha-

Topa 6onbwe HeKoToporo cpe.aHero 3Ha'teHHSI , paaHoro o6bi'iHO 500 - 5000, He paunoHanbHo, 

T8K K8K C ysenHq9HH9M Q
0 

pe3KO pacTyT ra6apHTbi pe3oHaTopa H TexHonorn'teCKHe Tpy.a-

HOCTH ero H3roToaneHHSI. KpoMe Toro, a 3TOM cnyqae .anSI ycToi!'IHBoll pa6oTbi npn6opa 

Heo6xo.anM a CHCTeMa aaTOM8TH'i8CKoll no.acTpollKH qacTOTbi CB'-1 reHepaTopa K qacTOTe 

p830H8TOpa C o6p83UOM 1 'ITO CHnbHO ycnO>KHSI8T CXeMy yCT8HOBKH. 3H8'iHT8nbHO uene-

Ill 
C006p83H88 yaenH'IHB8Tb t;P(P 38 C'I8T nOBbiW8HHSI K03cpcpHUH8HT!l 3anonHeHHSI 

0 
711 paaHoro 

7) 

H 2 d V 
V I P 

r.ae H HanpSJ>KeHHOCTb BhiCOKotfacTOTHoro MarHHTHOro nonSI, 
t 

V - o6'beM o6pa3ua, 
0 

V - o6'beM pe3oHaTopa. ,. 
npn Ha6niO.U8HHH 3np B M8nbiX o6pa3U8X (a 3TOT cnyqaJ! npe.UCTaBnSieT HaH60nb-

WHI! HHTepec ) MO>KHO npeHe6pe'lb H3MeHeHReM nonS! H a o6'beMe nccne.ayeMoro aewe-
t 

cTaa. Tor.aa 

r.ae 
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QqeBH.ll.H O, qTQ anR BC e x THllOB p e30H8TOpOB v <v 
p 3cjJcjJ. p . B .UHana3oHe 

500 - 10 000 Mru npHMe HSI JO T C SI pe3 oH a T o pbt c oc'beMOM oT e.uKHKU .no HecKonbKKx 

3 
aeC SI'rK OB CM Cne .u o aaTe n bH o 1 .U nSI o 6pa3UOB 

e HT 3 BnonH e HHSI '7 O'!e Hb Man (Me HbW e 0,001 ) , 

061>eM OM- 0,001 3 
CM 

nn11 Ha6nJO.UeHHSI 

K03cjJcjJHUH-

3nP B 

aeUHMeTpOBO M .ll.H8ll 830H e .OnHH BOnH npe.nnaraeTCSI ·HCllOnb30B8Tb tteTBepTbBOnHOBfiiA K08K-

C HBnbHbii\ p e 3 0 H a Top CO C UHpBnbHb!M BHJTpe HHHM npOBO.UHHKOM, UOKB3BHHbiJI Ha pKC. I. 

X apa KT e pH o A oco6eHHOC TbJO 3Toro pe3oHaTopa SIBnSieTCSI BhrCOKBSI KOHueHTpBUHSI BhrCOKo

q ac T OTH o r o M 8rHHTH Or O nonR B 06beMe 1 OXB8tte HHOM BHyTpeHHKM CllKp8nbH .bJM npOBO.ll.HH-

KOM , U03B OnSI JOLUBSI H npH MBnbiX 06'beM a X o 6pB3 UOB nony'IBTb 6onbWHe '7 

P e30 H BHC HBSI 'IBCTOTB p e30HaTopa pasHa 

c 

.4 rr n 

r lle C - C K Op OCT b CBe Ta B CM/CeK, 

D % 
( __ 3_) 

D D 

n - qK C nO BHTKOB H B C M .anHHbl BHyTpeHHero CllHp8nbHOrO npOBO.ll.HHKB. 

B 3 T OM B brpa>KeHHH He J'IHTbrBaeTCSI 3neKTpH'!ecKoe yKopo'!eHHe nHHHH (o6bt'IHO Ha 5-10%) 

3 a C'!eT e MKOC TH M e >KllJ pB30MKHJTbiM K OHUOM BHJTpeHHero UpOBO.UHHKB K TOpUOM 3Kpa-

HB HnH c n e UH 8 nbHOro llO.OBH>KHOrO nnyH>Kepa, ll OK838HHOrO H8 pHC. 1. 

npH U OM OLUH nnyH>K e pa npOH3BO.UHTCSI nnBBHBSI HBCTpOJIKB pe30HBTOpa HB 3a.UaHHJIO 

'IBC T OTJ, 

/3/ 
D o6p o THOCTb p e 3oHaTopa1 H3roToaneHHoro H3 MellH 1Bht'IHCnReTcR no cjJ o pMyne 

Qo 

D 2 
0,024 TT D ( 1 - ( 7J::) 1 

( __ 1_ 

"n d 
+ (___!}_ >' l 

D3 

f y, 
0. 

r lle d - Jl Ha MeTp npOBOllB BHJTpeHHero CUHpanbHOrO npOBOllHHKa B CM, 

B bi C OKoqaC T OTH oe MarHHTHoe none H
1 

napannenbHO npo.uonbHOl! ocH pe3oHaTopa, 

Cnell OBBTe nbH0 1 B 3 a 3 ope MBrHRTB e ro He06XOllHMO pacnonaraTb TBKHM o6pa30M, 'IT06bt 

c HnOBbt e nKHHH noCTOSIHHoro nonR H 
0 

6hrnH HanpaaneHbr nepneHllHKynRpHo 3TOI! ocH. 

B o36J >Klle HH e p e3oH a T o p a H C BR 3 b c llH OllHOI! JleTeKTOpHoll ronoaKoll ocywec TBnReTCR 

n pH UOM OLU H 30H.U OB H n e T e nb, BBOllHMb!X BHJTpb nonoCTH pe30HaTOpa, HnH wenel! BllOnb 

o6pa3 y 10well uHnHHllpH'!eC K o r o K o pnyc a p e3oHaTopa. KoHCTpJKUHSI o.uHoro H3 pe3oHaTo~B 

p BCC MaTpHBBeM Or O THn a U OKa3 BHB HB pHC. 2. 3TOT pe30 HBTOp HMen cnellJIOLUHe napaMeT-

p br: Q z 400; 
0 

D 3 c 0, 8 CM; 

Jln HHB BHJTpeHHero CUHpanbH OrO npOBOllHHKB =0,5 eM; D =0,28 CM; 

d =0,08 CM. Dn11 o6pa3UB 06'beMOM 0,0064 CM3 K03cjJcjJIIUI!eHT 3BUOnHeHHSI 

4 

I 

'I =0,4. CooTaeTCTBeHHO 

pe30HaHCe TOK B uenH .UHOD 

Dn11 06bt'IHOrO '!eTBep· 

TJ C .UHaMe TpOM BHJTpeHH~ 

THBHbiJI 06'beM Bb!COKO'IBCTO" 

v 
p ~ 

EcnH o6'beM o6pa3ua TaKoll 

HeHHSI 'I =0,005. Do6poTH 

CpaaHeHHe nony'!eHHhlX 

ans:r tteTaepTbBOnHOBOrO pe3• 

pa3 6onbwe, 'leM JlnSI o6'be> 

CSI H SKCnepHMeHTBnbHO. 

I. n. J.1HrpaM. 3neKTpOHHblll 

J.1Jl, MOCKBB, !961. 

2. B.B. HHKOnbCKHll. TeopHR 

3. W.Sichak. Proc. IRE 42, 1315 



<y :p, p. 8 n llana30H9 

OT €.D. HHHU .0.0 H9CKOnbKHX 

"'OM- 0,001 CM
3 

K03cPcPIIUI!-

Ha6mon9HIIH B 

OBaTb '19 TB9pTbBOnHOBWA KOaK

)M, noKa3aHHbil! Ha p11c , I. 

COKaH KOHU9HTpaUIIS! BbiCOKO-

eHHHM CllHpBnbH.bJM npOBO.QHH-

'b 6onbW II 9 17 

10ro npoaonHHKa, 

Hl!e nHHIIII (o6bi'IHO Ha 5-10%) 

) npOBOnHIIKa H TOpUOM ~Kpa-

a pHC, I. 

tKa pe3oHaTopa Ha 3anaHHyiO 

/3/ 
<HCnHeTcH no cj:JopMyne 

.Q.QHHK S B CM . 

IpononbHOl! oc K peaoHaTopa, 

aTb TaKHM o6pa30M, 'IT06hl 

lUeHnHKynHpHO 3 TOl! OCII . 

ronOBKOl! OCylUeCTBn HeTCH 

~30H8Topa, HnK weneA a.aonb 

KUliS! OnHOrO >13 pe30H aTOp;lB 

)p liMen c n enyiOlUII9 napaMeT-

=0 ,5 eM ; D =0,28 CM; 

] 

I 

17 =0,4. CooTB9TCTB9HHo 17 Q = 160·. Jln" o6pa3ua 113 n11cP9H11-nn11Kp11nr11npa311na np11 
0 

p930H8HC9 TOK a U9nH nuonHoro n9T9KTopa 113M9HH9TCH 6on99 '19M a naa pa3a, 

JlnH 06bi'IHOr O '19TB9pTbBOnHOBOrO KOaKCIIanbH OrO p930HaTopa Ha TaKyiO >K9 '!aCTO-

Ty c nllaM9TpoM BHYTP9HH9ro npoaonHIIKa DH =0,6 CM 11 Hapy>KHoro D
8

H=2 CM acj:Jcj:J9K-
. /2/ 

TI!BHbiA 06'b9M BbiCOKO'IaCTOTH OrO MarHIITHOrO nOnS! paB9H 

3 
= l,.:J CM 

Ecn11 o6'b9M o6pa3 ua TaKol! >K9, KaK H B np9nbiny lU9M npiiM9p9, To Koacj:Jcj:JIIUH9HT 3anon-

HeHH51 '1 • 0,005. Jlo6poTHOCTb a Toro p930HaT opa Q
0 

=2000 11, cn9noaaT9nbHO, '1 Q-10. 
0 

CpaaH9HH9 nony'I9HHbiX p93ynbTaToa noKa3biBa9T, 'ITO IIHT9HCIIBHOCTb cHrHana 3n P 

nnH '19TB9pTbBOnHOBOrO p930HaTopa CO Cn HpanbHbiM BHyTp9HHHM npOBOnHIIKOM B n9CS!TKII 

pa3 6onbw9, '19M nnH o6'b9MHoro KOaKcHanbHor o p930HaTopa, 3ToT BbiBon non'L'B9p>Kna9T-

CS! H 3KCn9p11M9HTanbHO, 

n II T e p a T y p a 

I . Jl, YfHrpaM, 3neKTpOHHbil! napaMarHIITHbil! peaoHaHc a cao6onHbiX paniiKanax. 
Yfn . MocKaa, 1961. 

2. B.B. HIIKOnbCKIIl!. Teop1111 aneKTpoMarHIITHoro n onH, B.W. MocKaa, 1961. 

3. W.Sichak. Proc, IRE 42, 1315 (1954). 

PyKonHcb nocTyn11na a H3naTenbCKII l! oTn9n 
5 cj:Jeap anH 1964 r . 
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PHc . !. CxeMBTH'! ec xoe H3o6pa>KeHHe pe30H8Topa. 

I - sneMeHT H8CTpoAxH; 2 - xopnyc pe30H8Topa; 
'! 
" 

3 - BHyTpeHHHA CnHp8nbH bi A npOBO,QHHK ; 4 - o6p83eU. 
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Puc . 2. K oHcTpy KUHR pe3oHaTopa. 

- auoaHBR aeT8KTOpHBR ronOBKB (neTnR CBR3H ycnOBHO noaepHyTB HB 90° ) ; 

2 - BHyTpeHHHi! Cn HpBn bHbii! npOBOaHHK; 3 - BHHT H BCTpOi!KH; 

4 - WTbipb CBR3H c reHepaTopoM CB4. 


