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Bo BCBX cnyqaHX, Korna DpHXDAHTCH HMBTb neno C B.q. HBITpHMBHHBM 

B BBKyyMHOM ITpOMBMYTKe, HB06XOAHMO yqHThlBBTb B03~0MHOCTh p83BHTHH 

peaoHaHCHoro a.q. paapHna. PaannqaiOTCH naa anna PBP: nayxcmeKTpOAHbiH 

H OAH03n8KTpOAHhlHo 

HerrpeMBHHblM ycnOBHBM p83BHTHH pa3pHA8 KBK nsyx- TBK H OAH03neKT

pDUHOrO HBnHBTCH yCnDBHe a> J , rn~ a - KD3¢~HUIBHT BTOpHqHoA 3MHC

CHH MaTepnana sneKTpona. 

QqeBHAHO, qTO OAHHM H3 rryTei1 rronaaneHHH PBP HBnHeTCH CHHMBHHB 

KB3. OnHaKo sToT rryTh, KaK rrpaanno, CBH3BH c yaen lqeHHeM rroaepxHocT

Horo corrpoTHBneHHH H rrpaKTHqecKH He Hau1en rrpHMeHeHHH. Eonee scjJcpeKTHB·· 

l!blMH M8TOU8MH 6opb6b! HBnHIOTCH BBBUBI!IIB "oTC8CbJB,JIOIUBro" sneKTpOA8 

Hr!ll rrpOCTO "rrpOCKBKHB8Hll8" o6naCTH p83pHU8 38 cqe r 6onhiUOH CKOpOCTH 

H31vteH8HHH BMITnHTyAbl B.q. 

B naHHOA pa6oTe paccMaTpHBBIOTCH nonpocw, CBl3BHHWe c paaBHTHeM 

PBP B KoaKcllnhHOM qeTaepTh-BDnHono~v1 pe30HilTOpe r pH Hannqnn BHeiuHero 

MarHHTHoro rronH Hz = XJ 4 .-•. 
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I. ~{SDeKTpoAHbiH pe3oHaHCHbill: BbiCOKO'iaCTOTHbiti 

pa3pHA 

KaK BHAHO H3 pHC. }, B K08KCHDbHOM pe30H8TOpe CDeAyeT paCCMaTpH-
... ... 

BaTb ABe o6DacTH: o6DaCTb 1, rAe E l H , H o6DaCTb 2, rAe E II H 

11pH'i~M o6DaCTb } )X88TbiBaeT OCHOBHYIO HaH60DbiiiYIO 'i8CTb ITOBepXHOCTH pe-

30H8TOpa H 1103TOM{ HBDHeTCH orrpeAeDHIOIIIeH B pa3BHTHH pa3pHA8. 

Y'iHTbiBaH, 'i'I o r I"' r 2 , rAe r I H r 2 - paAHYCbi BHeiiiaero H BHyTpeH

aero sDeKTpoAoB, JJDH pac'i~Ta aarrpH)I{eHHH PBP BocrroDb3yeMCH <jJopMyDoll:, 

Ill 
BbiBeAeHHOH ADS! cay'iaH 11DOCKOI'O SDeKTpOAa 

md2 w2 

2e (ni.n¢ + nrr cos¢ ) 
(I) 

rAe U,. - BeDH'iHHa aanpH)I{eHHH PBPn -ro rropHAKa;m - Macca sDeKTpoaa; 

n - KpaTHOCTbj i - paCCTOHHHe Me)I{AY SDeKTpOA8MH 1 paBHOe ri- r2 i 

w - yrDoBaH qacToTa B. 'I. aarrpH)I{eHHH; e - 38pHA SDeKTpoaa; ¢ - aa-

Ill -..0 0 
'i8DbH8H <jla3a BbiDeTa ( 110 A8HHbiM -:JO- '5_cp '5_18 ) • 

CooTBeTCTBei:Ho, ADH HH)I{Hell: H Bepxaell: rpaHHU pa3pHAa rroDy'iaeM: 

1,37 KB < UI < 4,9 KB ADS! 1-ro rropHAKa, 

0,48 KB < u3 < 1' 1 KB ADS! 3-ro nopHAKa, 

0,26 KB < u5 < 0,5 KB ADS! 5-ro nopHAKa, 

0,19 KB <U7 < 0,34 KB ADS! 7-ro rropHAKa. 

Pac'i~T aarrpSJ )l{eHHH PBP ADH o6DaCTH 2 3aTpyAHHTeDeH, Ho aecoMaeaao, 

'iTO OHO 6yAeT TOrO )l{e nopHAK8 1 'iTO H ADS! 06D8CTH 1. 

3KcrrepHMeHT'lDbHOe HCCDeAOB8HHe HH)I{Hell: rpaHHUbl BeDH'iHHbi H811pH)I{e

HHH PBP rrpoBOAHDDCb no cxeMe, noKa3aHaoll: aa pHc. 2. PeryDHpoBKa MOIII

HOCTH npoH3BOAHDt Ch aTTeHroaTopoM A-1. CHrHaD c H3MepHTeDhHOll: rreTDH 

perHCTpHpOB8DCH H3MepHTeDbHbiM npHeMHHKOM D5-l. nDR HCKDIO'ieHHR HeDH

Hell:HOCTH IIIK8Dbl npHeMHHKa H rrorpeiiiHOCTH 11pH rrepeXOAe C OAHOI'O AHana-
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PHc. 2. CxeMa B.~. H3MepeHHH. 1 - reHepaTop B. 'I., 2 - aTTeHJOaTop A 1, 
3 - pe<jlneKTOM eTp, 4 - pe3oHaTop, 6 - rrnaBHhiH aTTeHJOaTop A 2, 
5, 7 - H3M8pHT8nhHh e rrpHeMHHKH 05-1 • 

• 
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30f:a ycnneHHH l!a upyroif, noKasaH!le rrpHeMHHKa l~llKCilJ•OBanocb, ll BennqHHa 

curl!nna BbJqiJcnHnacb no rronolKeHllJO aTTeHJOaTopa A-2. PesynbTaTbi :o>Kcrrepn

~Iei!T<J npllBeueHbl Ha pnc. 3, KaK BllLli!O H3 pllCYHKa, nrll Bennqnne ypoBH>l 

MOillHOCTH 2 0,5 BT poeT aMrrnHTYLlbi B pesoHa'l ope npeKpawaeTC5l, 
BX -6 -5 

p 

npll 3TOM H86JJJOL18Jl0Cb YXYLlllleH!le BaKyyMa OT 6•10 :(0 1•10 MM pT,CT, 

11 rony6oBaToe cBeqenHe MelKny 3JJeKTponaMn, 

BenHqHHa aMrrnllTYDhl narrpHlKeHil5l B rryqHoCTH npll :o>TOM ypoBne MOW-

HOCTil paBH8 

p Q w 
4 v' 

2rr 
( 2) 

4 
rne Q =10 - C06CTBeHH8H Ll06pOTHOCTb pe30H8TOpa, W =30 OM - BOnHOBOe 

conpoTHBneH!le, 

TaKHM o6pasoM, na6nJOnaeMbiH 9cpcpeKT MO)f(HO o6'bi!CHilTb pa3BilTileM 

PBP B o6nacTH rryqnocTH na TpeTbeif KpaTHOCTJI nnH r£e-To B npoMelKyToq-

HOH o6naCTJI Ha KpaTHOCTHX Bbiille TpeTbeif, nll60 JIX COilMeCTHb!M LleHCTBJI-

eM, 

KaK ylKe OTMeqanocb BhlWe, ocnoBHyJO ponb B pa~BHTnn pasp11na nrpa

eT o6nacTb 1, B KOTopon nn11 nonaBneHJIH 2-3neKTponnoro pasp11na MOlKHO 

ncnonb30B8Tb MarHHTHoe none Hz ':;:. H Kp, LlllH U0 > U; , rne U;- BenHqHHa 

Bepxneif rpaHilllbl o6naCTil nanpHlKeHHH PBP 1-ro nop11L1K8, npH d =4 CM, 

U
1
' =5,10

3 
B0 r 

1 
= 10 CM 0 r 

2 
=6 CM HMeeM: 

H 
Kp,. 6,72 

yU' 
r2 

r
1 

( 1 - -4-
r2 

1 

( 3) 

BnHHHHe MarHHTuoro non11 naq11nano cKa3biBaTbCH npH iz 2 100 9, Ha pile. 3 

(KpHB811 2) npHBeneHa 38BilCHMOCTb aMnnJITYLlhl Clll'Hanl. C ll3MepnTellbHOH 

neTnn pesonaTopa oT BxonHoH MOillHOCTH npn none Hz "600;s. KpnBaH 3 no-
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Pnc. 3. 3aBHCliMOC'~h aMnnnTyJ::tbi cnraana c pe3oHaTopa oT BxonHolf 

MOlliHOCTll: KpliB8H 1 - 6e3 BHeWHero MarHliTHOrO IIOJIH; KpliBhle 2 ll 3 -
C BHeWHliM MarHliTI!biM IIOJieM 600 3, 
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K83brBaeT 3TY :>Ke 38BllCllMOCTb rrpu Hanll'illll rrom1 H;;: = 600 9 ll cMeweHHSI Ha 

HacanKe BHyTpeHHero 3neKTpona, paBHoro 450 B, 

KaK ll cnenoBano O:>KllABTb, MarHllTHoe none He nllKBllAHpyeT pa3pHA B 

o6nacTH 2. 

H3 pucyHKa 3 (KpllBaSI 2) BllAHO, 'iTO rrpu HanH'illll pa3pHna B o6nacTll 

2 llMeeT MeCTO Hap8CT8Hlle 8Mll.'IllTYllbl B,'i, ll 1 cneAOBaTenbH0 1 eCTb OCHOB8Hlle 

HaAeHTbCH, 'iTO Ilpll 6onbiiiOll CKOpOCTll HapaCT8HllH BJ3MO:>KHO "rrpOCK8KllB8-

Hlle" 30Hbi HarrpSI:>KeHllfi PBP B o6naCTll 2, 

TaKllM o6pa30M 1 BHeiiiHee MarHllTHoe none cnoco6cTByeT rronaBneHHID 

2-3neKTpOAHoro PBP B oCHOBHofi o6naCTll ( 1) pe3oHaTopa. Heo6xonnMo 

paccMoTpeTb Borrpoc o B03MOlKHOCTll cywecTBoBaHHSI OAH03neKTponHoro PBP 

rrpu Hann'illll rrpononhHoro MarHHTHoro rronH (Hz = 10 
3

) • 

II • 0AHD3neKTpOAHbifi B,'i, pa3pHA 

KaK y:>Ke OTMe'ianOCb Bb!Ille, OAH03neKTpOAHb!H pa3pS!A B MarHllTHOM 

171 
none paCCM8TpllBancH B , ABTOpb! Ilplllllnll K Bb!BO,'lYo 'iTO OAH03neKTpOA-

Hblll PBP MOlKeT Bbi3BaTb 3H8'illTenbHbie rroTepu MOll HOCTll B cny'iae, Korna 

w w - 'i8CTOT8 B,q, Kone6aHllll 1 •uo - UllKnOTpOHH8H qac-

TOT a, 

M bl o6paTllnll BHllM8Hlle H8 Apyrofi MeX8Hll3M OQH03neKTpOAHOrO B,'i, 

pa3pSIAa ( OBP) nnH cnyqaSI w0 >> w • 3ToT BllA pa3,JHAa He HOCllT pe3oHaHc-

Horo xapaKTepa, T,K, rrpoucxonnT B Te'ieHne 'i8CTll rrepuona B,'i, Dpu wo >>w 

3neKTpOH 1 Il0Il8B B yCKOpS!ID!llyiD tjla3y B,'i, IlOnSI, 38 :JpeMSI 1 paBHOe 
...2Jr__ 

B03BpaiiiaeTCSI H8 rrepBOH8'i8nbHblll 3neKTpOA C 3Heprllefi, AOCT8TO'iHOll AnSI 

rrpOll3BOACTB8 BTOpll'iHOll 3MllCCllll, Manoe BpeMSI BTOpll'iHOH 3MllCCllll IlOpS!AKa 

10-
13 

ceK o6ecrre'iHBaeT rrpu KB3 > 1 naBnHoo6pa3H DCTb rrpouecca, 'Yucno 

T8KllX UllKnOB IlOBT:JpeHllSI O!lpenenSieTCSI COOTHOIIIeHllE M 'i8CTOT ~ 
w 

Pa3BepHeM KoaKcllnbHhle rroBepxHoCTll pe3oHaToJm B nnocKOCTll, OAHY 

ll3 KOTOpb!X OTMeTllM KOOpAllH8TOll X= 0 , MelKAY Ill OCKOCTSIMll ITO OCll 
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nMeeTcH B.'l. aneKTpnqecxoe none c uexoTopoA ycpeaueuuoA aMnnuTyaoA , 
E 

u 
• 3neKTp )H B MOMeHT t = 0 uaxoaHTCH B nono>KeHHH X c 0 

c uexoTopoi1 uaqanhHoti cxopocTbiO V0 • MarunTaoe none uanpaBneuo no 

ocn z • YpaBueune lBIOKeHHH anexTpoua B yxaaaHHhiX nonHx nMeeT Bna: 

dV 
m -ar- = -e ( I: +[VB]), (4) 

rae m, e - Macca, 31pHD anexTpoua. 

C yqeTOM xoMnoueuT aneKTpH'lecxoro E I E ens( w t + ¢), 0, 0 l n MarunT

uoro I 0, 0, H l noneti ouo aannllleTcH: 

eE 
X .n oos(wt +¢), 

(5) 

eH 
me 

Pellleune rrpnBoDJIT K BbipaMeHniO: 

eE 
[cosw 0 t cos¢ -cos(wt +¢) X 

( 6) 

~OpMyna gng KHHeTH'leCKOH BHeprHH HMeeT BHD: 

10 



w m 
( x2 y2 + 

2 

e 2E 
0 2[ 1 ] sm 2' (w 0 +w)t 

0 2[ 1 sm '2 (w 0 -w) t] 

+ + 
2m ( wo+w )2 (wo-w)2 

1 1 
(7) 

cos(wt +2¢) sin[ T (w 0 +w)t] sin[- (w -w ; t 
2 0 

+ 2 I. 
(w 0 +w) (w 0 -w ) 

nnH ll8JihHeilwero 8H8JIH38 BBeUeM o603H8~eHHH: t b - BpeMH 0 38 

KOTopoe 3JieKTpOH B03Bp8TIITCH H8 rrepBOH8~8JihHb!H 3JieK~'POll. O~eBHUHO, UJI>I 

ero orrpeueneHHH H8UO rrpHp8BHHTb Hymo Bbipa)l{eHHe ( 6)' W 0 3HeprHH 

3JieKTpOH8 B MOMeHT COyU8peHHH, KOT:>py!O Jvlv)KHO OIIpeU,~JIHTb 113 ( 7) 0 IIOU-

CT8BJIHH t = t b rrpH orrpeueneHHhiX E , w, w0 , ¢ • 

J13-38 HeorrpeueneHHOCTH MHOrHX BeJIH~HH, BXOUHWH I{ B Bbip8)1{eHHe ( 6)~ 

38U8~Y TpyUHO IIp08H8JIH3HpOB8Tb B o6weM CJ1y~8e. Do3T)My KOHKpeTHO UJIH 

~8CTOThi I = 150 Mru 6hm rrpoaeueH ~ncneHHhiH p8c~eT x , Wo H8 aneKT-

4 
poHHD-Bhi~HcnnTenhHOH M8WHHe unH E S. 200Ka/cM, HS.IO :l 11 p83nH~HhiX ~83 

H8 pnc. 4 rrpnaeueH8 38BHCHMOCTh tb OT ~83hl EhlJieT8 3JieKTpOH8 

IIpH p83.'IH~HbiX H • nnH OUeHKH TOro, K8KYJO ~8CTh B.'l. IIOpHOJl8 COCT8BJIHeT 

OUHH UHKJI ( 38 UHKJI llpHHHM8eM BpeMH 0 IIpoweuwee C MO \1eHT8 BbiJieT8 

3JieKTj)OH8 UO B03Bp8IIIeHHH ero H8 TOT )l{e 3JieKTpOU), liD OCH OpUHH8T OTJIO-

• J13 pHCYHK8 BHUHO yBeJIH~eJIHe ~11CJI8 UIIKJIOB 

IIpH B03p8CT8HHH H H OC06eHH0 0 H8~HH851 C ~83bl cp : 1!![)~ 3JieKTjJOHhi, 

IIOII8ll8JOWHe B UH81l830Hbl ~83 B.~. IIOJIH 90-180°, CJI860 Y~8CTBYJOT B o6p8-

11 
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30B8HHH JI8BHHbl 0 IT08TOMY OU8HKY ITOT8ph MOUIHOCTH B pe30HaTope IIpH 

OAH08JI8KTpOAHOM pa3p51A8 ( E JH) IIpOB8A8M 0 Y'IHTbiB851 HHTepBaJI !jla3 

180 -270° 0 AJI51 KOTOporo W t b MOlKHO IIpHH51Th ITOCTC 51HHOH, .LJ.nH H = 10
4 

8 

w tb pasao 1,6° • 

.LJ.anee IIp8AITOIIO>KIIM 0 'ITO H8'18JihH08 KOJIH'I8CTI·O 8JI8KTpOHOB ( HM88TC51 

B BHAY KOJUI'I8CTBO 8JI8KTpOHOB 0 o6pa30B8HHblX CJiy'lt HHO 38 C'leT 8CT8CTB8H-

HbiX rrpoueccos) paBHO n , Bbi6paB TeKyUiyJO !jla3y ~>; B HHTepsane 180-270° 
0 

IIJIH AJIH YA06CTB8 0-90 1 ITOT8pH B, '1, 8HeprHH MOlKHC• 38ITHC8Th B BHA8! 

¢k ¢; 
7!;p 

( na W0 (¢; ) d¢; 
¢H 

w., ( 8) 

rAe ¢y cpk- H8'18JihH08 H KOH8'1H08 3H8'18HH51 !jla3bl B ,IJieTa B HHTepBaJie 

180°-270° HJIH 0-90°, KBK 6hiJIO yKa38HO Bblllle, 

tl ¢ = w tb (H) , 

a - Kog¢!jJHUII8HT BTOpii'IHOH 8MHCCHH M8T8p118JI8 8JI8KTJ-!OAa, Wo 

9HeprH51 8JI8KTpOHa B MOM8HT CoynapeHH51 0 KOTOp851 lBJI518TC51 !jlyHKUHei1 cp 

B H (pHC, 6), 

TaK KaK HaM H8113B8CT8H 8H8JIHTH'18CKHH BHA ·~ 0 TO B8JIII'IHHY 8Hep

rHH ITOT8ph nerqe H8HTH rpa!jJH'18CKH 0 38M8H5151 IIHTer·pan B Bblp8lK8HHH ( 8) 

AJI51 K8lKAOro ¢ H CYMMOH 

( 9) 

rAe W0 - 3H8'18HHe SHeprHH rrepBH'IHOrO 9JI8KTpOH8 llJI51 A¢~Horo HHTepBaJia, 

rpa<!JHK pocTa 'IHCJia '18CTHU CTpoHTC51 no !jlopMyne N =a--,;;:¢. tl ¢; JIY'IIIle 

acero 6paTh paBHoit w t b 
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noTep11 1 KaK MO)KHO BHaeTb 113 Bb!pa)KeHHH ( 8) 1 QqeHb KpHTHqHbl 

K BennqnHe K09$$JIUI1eHT8 BTOpHqHOH 9MI1CCI111 a, l..JTo6bi IIOK838Tb 9TO, 

rrpon3BeaeM oueH~ y Bbipa)KeHnH ( 8) anH rrapaMeTpoB E 150 KBICM, 

ilnH Mean KC9tjJ$nuneHT BTopnqHoi1: aMnccnn 6onbrne 1, ecnn 9HeprnH 

rrepBnqHhlX 9neKTpOHOB ne)KHT B HHTepBane 

30 9B < lf6 ~ 2250 9B (eM, pHC, 5/
81

, 
/3/ 

B pa6oTe Bbi6paH HHTepBan 50 9B - 10000 9B, 

npnMeM 3Ha'IeHnH Wo = 30 9B anH Bcero anarra3oHa tjla3 BbineTa, 

Toraa oueHKa Bbip3)KeHnH ( 8) am1 oaHoi1: cpa3bi ¢H = 0 aacT: 

90 

p 
n 

n 1,3 · ' 6 .JJf 0,02n BT (a 1,3) ' 

57 n BT (a 1,5) ' ( 10) 

6. xl n BT (a 1,7 ), rae p 
- MOWHOCTb ITOTepb 1 ycpeaHeHHaH 

3a rrepnoa, F =15(, Mru. 

ilnH 6onee TJqHoi1 oueHKH rroTepb Ha pnc. 6 rrpnBeaeHw paccqnTaHHhle 

33BHCHMOCTII W0 JT cpa3bi BbineTa ¢ 11 pa3nllqHbiX HanpH)KeHHOcTei1 aneKT

pllqecKoro ( 150, 200 11 500 KBicM) 11 MarHIITHoro (H <104 ) nonei1. J.-13 
4 

rpacpiiKDB MO)KI!O 2aKnroqiiTb, 'ITO np11 E = 150 KBicM 11 H = 10 a Be-

poHTHDCTb oaHoanPKTpoaHoro BI>ICOKoqacTOTHoro pa3pHaa oqeHb Mana. Oa

HaKo npll yBennqemm E' C oaHDH CTOpOHLI, pacmHpHeTCH alla!la30H cpa3 

BbineTa 9neKTpOHO 3 1 yqacTByrollil!X B naBIIHe, 11 1 C apyroii CTOpOHbi 1 pacTeT 

Benl!qiiHa W 0 11 cnenoBaTenbHD, ecn11 Bepl!Tb p11c, 5,- II Benll'li!Ha K03cpcpii

UIIeHTa BTOpllqHOH 9MI1CCI1ll, npll 9TI1X ycnOBIIHX IIDTepl! B,q, 9Heprllll OT 

oaHo9neKTpoaHoro Bb!COKOqaCTOTHOro pa3pHaa (QBP) CTaHOBHTCH 3Ha'lii

TenbHbiMII II B03MO)KeH Cpb!B Kone6aHIIH B pe30HaTope (P a= I.?~ leY BT ) , 

rrpl! yMe HbWeHIIH H 

(eM. rryHKTHpHbie 'PIIBbie Ha pile. 6). OaHaKo rrpll 9TIIX ycnoBIIHX rroTepll OT 

OBP 6yayT :vteHbwe, qeM rrpn E = 300 KBicM, H = 104 
a, T ,K, yMeHbrnaeTcH 
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'IHCDO UHKDOB 1 a, crreAOBaTerrhH0 1 H 'IHCDO 9DeKTpOHOB '!aF'HHbl 38 C'leT 

yMeHhWeHHSI DOKa3aTerrSI CTeneHH ar 'ITO MD*HD BHAeTb H3 HH*eCrreAyiD-

weif Ta6nHUbi I. 

TaKHM o6pa30M 1 paC'l~Tbl DOK83biBaiDT1 'ITO DAHD8rreKTpDAHbiH Bbi

COKO'laCTOTHblfi pa3pS!A B OTDH'IHe OT ABYX9rreKTpDAHDr(• HMeeT MeCTO DpH 

60rrhWHX ypOBHSIX HaDpSI*eHHOCTH 9DeKTpH'leCKOrO ODDS!, 

3KCDepHMeHTarrhHO HCCDeAOBarraCb 3aBHCHMOCTh a viDDHTYAbl CHrHana 

C H3MepHTerrhHDfi DeTrrH pe30HaTOpa OT BerrH'IHHbl BHeWiero MarHHTHOrO 

ODDS! npH pa3DH'IHblX ypoBHSIX BXOJlHOH MOWHOCTH, Ha pIC, 7 DOKa3aHa 3a-

BHCHMOCTh aMDDHTYJlbl CHrHarra C H3MepHTerrhHOil neTrrH OT BXDJlHOH MOW-

3 
HDCTH npH H=O;ij H = 5,10 9, AMnrrHTyJla cHrHana Jl8.18 B BDrrhTax, BXDll-

HaSI MOlliHOCTh - B KHnoBaTT8X, Ko9~~HUHeHT ocna6neHISI H3MepHTenhHOH 

neTnH 41 a6. npH P < 20 KBT BniiSIHHe BHewHero Mar HHTHoro nonSI He 
BX 

Ha6moaaeTCSI, 

3 t 
npH yBenH'leHHH MarHHTHOro DOnS! OT 5·10 AD 10 9 DpH p = c::a~st 

BX 

BnHSIHHe MarHHTHDrO nonS! yMeHhWaeTCSI 1 'ITO DOJlTBep*j[aeT 9KCDepHMeH-

TanhH8SI KpHB8SI Ha pHC, 8, no OCH a6CUHCC OTnOl!<eHa nenH'IHH8 H B 9pcTe-

aax, no ocH OpAHH8T - 8MDDHTylla CHrHana B BDnhT8X, p He MeHSin8Ch 
BX 

H COCT8BnSina 215 KBT, 

Ko~HuHeHT ocna6neHHSI H3MepHTenhHDif neTnH 44 a6. 

CneayeT oTMeTHTh, 'ITO yMeHhWeHHe aMnnHTYllbl cHrHana npH 

HanH'IHH BHeWHero MarHHTHOrD DOnS! He 6wno Bhl3B8HO yXOAOM C06CTBeH-

HDif '18CTOTbl pe30H8TOp8 OT pe30H8HCa, YbMepeHHSI Dp(>BOAHnHCh B HMnynhC-

HOM pe*HMe C AnHTenhHOCThiD HMnynhC8 T = 120 MKCe):, 

Ha OCHOB8HHH BbJWeH3nO*eHHDro MO*HD caenaTb cneayrowHe BbiBOllbl: 

1, B paccMaTpHBaeMoM KoaKcHanhHDM pe3oHaTope MD*eT HMeTh MecTo 

2-:meKTpOAHbiH pa3pS!Jl 1 KOTDpb!H SIBrrSieTCSI HH3KOBOnhTHliM, 3KcnepHMeHTanhHO 

npoBepeHO, 'ITO OH pa3BHB8eTCSI DpH ypOBHe BXOAHDH M(•!UHOCTH = 0,5 BT 1 

'lTD cooTBeTcTByeT HanpSI*eHHID U0= 0,6 KB, CymecTBDBaHHe 3Toro pa3pSiaa 

Bbl3biBaeT H3MeHeHHe BXOllHOrO HMDell8HC8 pe30H8TOpa 11 1 cneaoBaTenhH0 1 
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{J CU'l{t) 

PHC, 7, 3aBHCIIMDCTb 8MITnHTYllhl ClfrHana C pe3oHaTopa OT BXOllHOH 

MD!UHOCTH rrpH H=O; H = 5,103 a. 
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uCUl (C) 

35-b------o-

p8x =canst= 215 K8,.. 
--+.r-- -+);~ . ..,.,u-=----,5~'Jo ..... 3-----~~-=v-;,-" ---· H !J 

Pnc. 8. 3aBHCHMOCTI: aMrrnnTynbi cnrHana c pe3oHaTopa OT BHewHero Mar-
HHTHoro rrom1 rrpn P = canst. 

BX 
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OTp8)1{eHHe BXOJlHOii MO!IIHOCTH, 3KCIIepHMeHT81lbHO 3TO llpOHBJIHeTCSI B He

B03MQ)I{HOCTH B036y)l{}leHHSI pe30H8TOp8 IIpH HMIIYJibCHOii pa6oTe H HeCT8-

6HJibHOCTH ero pa6oTbi, CnenyeT aaMeTHTb, 'ITO B rrpou·~cce TpeHHpoBKH 

CTa6HJibHOCTb pa60Tbl yBeJIH'IHB8eTCSI H qepe3 HeCKOJlbKJ CyTOK B03MO)I{H0 

JlOCTH)I{eHHe 100% CTa6HJibHOCTH, 

6) DpH BKJIIO'IeHHH BHemaero MarHHTHoro rronH H ? 100 a 2-3neKTpon

Hhii1 pa3pS!Jl IIOJlBBJIS!JlCSI HB 6oKOBOi1 IIOBepXHOCTH pe30H~Topa, KOTOpBH JlJISI 

K08KCH8JlbHOrO THII8 COCT8BJIS!eT OCHOBHYIO 'IBCTb IIOBerXHOCTH. 3KCIIepHMeH

T81lbHO 3TO IIOJlTBep)I{Jl8eTCH KpHBbiMH pHC, 3 B HenpepliBHOM pe)I{HMe, a B 

HMIIYJibCHOM pe)I{HMe HMeeT MeCTO "npOCK8KHB8HHe" o6.I8CTH pa3pS!Jl8, 

2, DpH BeJIH'IHHe BHemaero MarHHTHoro rronH Hz~~ 4.10 
3 

3 H 6onbiiiHX 

H8IIpH)I{eHHOCTSIX 3JieKTpH'IeCKOrO IIOJISI H8 60KOBOi1 IIOBepXHOCTH 3JieKTp0JlOB 

B03MO)I{eH OJlH03JieKTp0JlHhli1 B;'I, pa3pS!Jl ( C.B,p,) 1 KOTO{Iblii MQ)I{eT Bbi3B8Tb 

3H8'IHTeJibHbie IIOTepH MO!IIHOCTH, 3TOT BHJl p83pHJl8 BC•3MO)I{eH, eCJIH KO-
eH 

3(j>$HUHeHT BTOpH'IHOii 3MHCCHH a> 1, H Wo >> W 1 rne w 0 =me W - yrno-

B8SI 'IaCToTa B,'I, rronH. Cny'Iaii onHo3neKTponaoro BbiCCKO'IaCTOTHoro paapH

/7/ 
JlB IIpH w

0 
"'W p8CCMOTpeH B , HBC OH He HHTepecyeT, 

fing K8)KJJOJ1 BeJIH'IHHbl UJo (H) CyiiieCTByeT o6JIBC1b H8IlpS!)I{eHHOCTH 

B,~,. IIOJIH, JlJlSI KOTOpOJi BeJIH'IHH8 3HeprHH 3JieKTpOHO B IIpH COYJl8peHHH 

C 3JieKTp0JlOM H8XOJlHTCH B JlH8Il830He 30 -t 10000 3B ( a > 1), H 1 CJie}lOB8-

TeJibH01 B03MQ)I{eH 3TOT THII p83pHJl8, BeJIH'IHH8 IIOTepb orrpenengeTCSI npe)l{-

ne Bcero: 

1) BeJIH'IHHOJi K03$<PHUHeHT8 BTOpH'IHOii 3MHCCHH; 

2) 'IHCJIOM UHKJIOB yMHO)I{eHHSI, 

TeopeTH'IeCKHA aaanH3 rrpouecca OBP KOHKpeTHo nnH 'I8CTOTbi 

f = 150 Mru, E 50 -t 200 KBicM H = 10
3

-10
4 

3B rrpHBOJlHT K cne-

nyromeMy peaynbTaTy: 

a) 'IeM Bbiiiie H8IlpS!)I{eHHOCTb B,'I,. IIOJISI 1 TeM IIIHpa JlH8Il830H <fla3 Bbi

JieTa 3JieKTpoHoB, y'IaCTBYIOIIIHX B naBHHe (eM. pHc, 6), TeM 6onbme, cne-
4 

noBal'eJibHO noTe pH B,'I,. aaeprHH, DpH H = 10 3 'IHCJ: o UHKJIOB yMHO)I{eHHSI 

21 



COCTaBnHeT 50. MowHoCTb noTepb JWH E 2= 200 KBicM 

MO)K~T KOne6aTbCH l>T H8CKOnbKI1X ):18CHTKDB K11nOBaTT B 3ElBIICl!MOCTH OT a. 

' 6) np11 3a)HlHI OH Bemf'H!He HanpH)K8HHOCTI1 B,'l, nonH E ):111ana30H 

qJa3 cywecTBOBaHIH1 OBP ( 3Hepr11H coynapeHI1H 6onhwe 30 3B) pacmwpH

eTCH rrp11 yMeHblll8Htl1 MBf'HHTHOf'O rronH OT 10
4 

AD 10
3 

3 (eM, rryHKTHpHwe 

Kp11Bbie Ha p11c. 6) 1 onHaK0 1 B 3TOM cnyqae noTep11 oT OBP MeHbwe, 'IeM 

B cnyqae "a" 38 C'l( T YM8HbUI8HI1H 'IHCna UI1KnOB yMHO>I:8HI1H, 

3TH BbiBOAbl Kc 48CTB8HHO DO,l:lTB8p)K,l:laJOT 3KCnep11M8HTBnbHU8 pe3ynh-

T8Tb!1 CB8,l:l8HHbi8 B I'patjli1KI1 Ha p11c, 7 11 8, 

Pacxo)KneHwe M2)KAY 3KcnepnMeHTanbHO rrony'leHHhiMH 3Ha'IeHH'·<:\1H Jr:t-

npH)K8HHOCTeil E rrc nH 1 rrp11 KOTDphiX Bo3HI1KaeT OBP 1 c pac'IeTHhiMI1, o6MlC-

HH8TCH, ITO-BH,l:IHMOM) 1 T8M1 'ITO B p8C'l8TaX Ha'IanbHBH 3H8pf'11H 3neKTpOHa 

rrp11HI1Manacb paBHOH 0, 

B 3aKnJO'I8HI1e 1. BTOpbr Bbrpa)KaJOT 6naronapHOCTb 3.Yf. Ypa3aKoBy 3a 

06Cy)KU8HI18 TeopeTH'I?CKHX pe3ynhTaTOB, 
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