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I. nocraHOBKa 38ll8":1H 

BaMHoft npo6neMoft B C03ll8HHH KonneKTHBHoro ycKo­
pHTenH HBnHeTCH COPnaCOB8HHe noneft Ha CTbiKe 8llPe3a­
TOpa H YCKOpHIOIUeft CHCTeMbi, .QnH 8APe3aropa /I/ C TO­
KOBbiMH BI1TK8MH, pacnonoMeHHhiMH BHyTpH B8KYYMHOPO 
o6'beMa, 8Ta npo6neMa BKmoqaer B ce6H perneHHe cne­
llYIOIUHX BOITpOCOB: 1 ) 8Kp8HI1p0B8H!1e ITOnH ycKOpHIOIUeft 
CHCTeMhi B o6naCTH CM8THH 8neKTpOHHOPO KOnhua; 
2) 6oph6a c rrcKaMeHHHMI1 nonH KaMepofi B o6nacrrr 
BbiBOll8 KOnhU8, 

B ABHHoft pa6ore paccMarpHBaercH 3aAa"::a 8Kpa-
HrrpoBaHrrH roncrwMrr creHKaMrr BHernaero nonH B cny"::ae, 
K0Pll8 BenH"::I1H8 CKI1H- cnoH cpaBHI1M8 C TOniUHHOH 8KpaHa, 
DporpaMMa pacqera cornacoBaHa c 8KcneprrMeHranhHhiMI1 
H3MepeHHHMH llnH 8Kp8HOB pa3nH"::HOH KOH~rrrypaUHI1 H IT0-
3BOnHeT H8XOllHTh HCK8MeH!1H ITOnH BHyrprr 8llPe3aTOpa. 
0Ha MOMer 6wrh nprrMeHeHa nprr pacqere 8KpaHrrpoBaHHH 
8Kp8H8MH ni060ft KOH~HrypaUHI1 B npeAenax 8KCH8nhHOH 
CHMMeTp!1H, 

II. MeroAHKa pac"::era BHXpeBhiX TOKOB H noneft 
C y"::eTOM 8Kp8HHpOB8HHH 

PaccMarpuBaiOTCH KBa3HCra1lnoHapHhie 8neKrpoMar­
HHTHhre nonH. Bo l3HernHee nepeMeHHoe BO BpeMeHH Mar­
HHTHOe none ITOMeCTHnrr npOBOllHIUHH 8KpaH, EyAeM pac­
CMaTpHBaTh cnyqafi, KOPll8 11CTO"::HHK BHelliHePO M8PHHTHOPO 
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nons ~ aKpaH npeacTaansroT co6oa Tena apameHHs, KOaK­
CHanbHO pacnono)KeHHhre a npocTpaacTae. Tioa aeii:cTBHeM 
nepeMeHHoro aaewaero MarHHTHoro nons a aKpaae B03HH­
KaiDT BHXpeBhie TOKH. 3neKTpOMarHHTHOe none npH HBnH­
"l:HH 3KpaHa onpeaenseTCS cneayiDlliHMH ypaBHeHHSMH: 

.... aBo a Ih 
rotE=--­at at 

-> 
J I =a E 
-> -> 

rot HI= JI 
-> 

div BI= 0 
.... -> 

BI=fJ.HI l 
-> -> 

l aKpaaa, 
BHYTPH 

( 1) 

aae aKpaaa. (2) 

3aecb B I , HI - cooTaeTCTBeHHO HHllYKUHs H aarrps)KeH­
HOCTb MarHHTHOrO lfOnS, o6ycnoaneHHhie BHXpeBbiMH 
T_s>KBMH B 3KpaHe, j I - rrnoTHOCTb BHXpeBhiX TOKOB1 

E - aneKTpH"l:ecKoe none B aKpaae, a - yaenhaas rrpo­
-> 

BOllHMOCTb aKpaaa, Bo - HHllYKUHs aaewaero nons, fJ. 
MarHHTHas npOHHUaeMOCTbo 

MarHHTHoe none B npocrpaacrae rrpeacTaanseTcs 
B BHlle CyMMbi .... .... .... 

(B= Bo+BI) ~ (3) 
.... .... 

aaewaero nons Bo H nons aKpaaa B I· .Uns HaXO)KJleHHs 
noneH, Bbi3B8HHhiX BHXpeBhiMH TOK8MH 1 Hy)KHO 3H8Tb pac­
npeaeneHHe IInOTHOCTH.TOKOB no aKpaHy. 

Paao6beM aKpaa Ha N aneMeHTapHhiX Koneu c HHllYK­
THBHOCTbiD 'l n H aKTHBHhiM corrpOTHBneHHeM R n 

( n = 1, .. , N). .Uns n -ro Kom,ua crrpaaeanHBO ypaaaeaHe 
.... 

.... as a N .... 
rot E = - ----0- - --- I B 

n at at 111=1 m· (4) 

TipOHHTerpHpyeM (4) ITO nnOlli8llH Ce"l:eHHS KOnbUa H BOC­
nonbayeMCS TeopeMOH CToKca 

-+ __ _, .... -+ 

f rot E ds = fa E d e 
e 

H onpeaeneHHSMH /2/ 
.... ' 

= ~ E Je , 
e 

~ 

&- aneKTPOllBH)I{Ylli8S CHna, H8BOllHM8S B KOHType 
KOnbUa; 

.... .... 

<fl = f B ds , 
.... 

<fl - IIOTOK BeKropa B "l:ep93 noaepxrrocrb s 

<flnm = lnml m' 
'Lnm- B38HMHas HHllYKTHBHOCTb 0 -ro H m-ro BHTKOB. 
Tiony"l:HM 

a<flnO 
&n=- a;- N a1 

I L nm ---..!!!. 
m= 1 at (5) 

.... 
3aecb <fl0o- rroroK HHllYKUHH BHeiiiHero nons Bo "l:epea 
KOHTyp 0 -ro BHTKa, 

N 
<fln =I <flnm -

Ill= I 
- nOTOK HHllYKUHH BHXpeBbiX TOKOB B 3KpaHe "l:epe3 
KOHTyp 0 -ro BHTKa. 

Bropoa 3aKoH KHpxro<tJa, aarrHCaHHhrH c y"l:eToM ypaa­
HeHHs (5), rroaaonseT nony"l:HTb CHCTeMy N llH<P!Pepea­
UHanbHhiX ypaBHeHHH ans OIIpeaeneHHS BMXpeBbiX TOKOB 
a aKpaae: 

N a In aim 
Ln-a +I Lnm- +lnRn= 

t m=I at 
rn;in 

a<fl nO 
-~ (6) 

Bhrpa)KeHHs ans L n , L nm, R n CMOTpH, HaiipHMep, B 12~ 
.Uns pellleHHS CHCTeMhr ypaaaeHHH (6) HMeroTcs N aa­
"l:anbHhrx ycnOBHH: 3Ha"l:eHHS TOKOB B Ha"l:anbHbiH MOMeHT 
BpeMeHH. 

CMcTeMy ypaaHeHHH (6) peiiiaeM "l:Hcneaao MeToaoM 
Pyare-KyrTa Ha 38M E3CM-6. Ha pHc. 1 
nOK838HO pacrrpeaeneHHe TOKOB B 3KpaHe (llHCK C OTBep-
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PHc. 1. Bsepxy - Ta6nuua pacnpeaeneHHH TOKOB no 9Kpa­
HY. BHH3y - reoMeTpHH coneHoHaa H 9Kpaaa R paa6HeHHe 
9KpaHa Ha BHTKH. 

CTHeM) B MOMeHT BpeMeHH 3 MCeK. Ha 9TOM )Ke pHCYHKe 
H3o6pa)KeHa reoMeTpHH coneHoHaa H 9Kpaaa, a TaK)Ke 
pa36HeHHe 9KpaHa Ha KOJibUa (N = 00). 

--> 
I1aayKUH10 B I MaraHTaoro nong, coaaasaeMy10 TOKaMH 

In ( t ) , aaxoaHM H3 ypasHeHHH (2) /3/. 
--> --> --> 

TiporpaMMa BbPmcneHHH I ( t) , B
0 

, B I , B 
onucaaa s pa6oTe I 4/ • n ' 

.. 

Ill. 3KcnepHMeHTanhHaH nposepKa pacqeToB 

PeayJibTaTbi pacqeTa nposepHnHch aKcnepHMeHTanh­
Ho Ha ycTaHOBKe, B KOTOpO:li: B KaqeCTBe HCl'OqHHKa BHernae­
ro Maf'HHTHOf'O nonH HCnOnb30Bancg coneHOHa yCKOpHIOIUe:li: 
CHCTeMb/5/ MoaenH KonneKTHBHoro ycKopHTeng. Ha aaaaH­
HOM paCCTOHHHH OT ConeHOHaa COOCHO C HHM ycTaHaBnHBa­
nHCh 9KpaHbl B BHae aHCKa C OTBepCTHeM, o6eqa:li:KH H HX 

KOM6HaauH:li: If nposoannnch H3MepeHHH Bz -KoMnoHeHTbi 
MarHHTHoro nong KaK B cao6oaHoM npocrpaHCTBe (6ea 
9KpaHOB ), TaK If npH HanlfqHH 9KpaHOB, 

ConeHona cocToHn H3 15 oalfHoqHbiX KaryrneK cpeaaero 
paanyca 0,205 M, paccTOHHife Me)Kay ueHTpaMH KaTyrneK -
0,12 M. TiepeMeHHoe Mac.HHTHoe none coaaasanoch npn 
paapHae KoHaeHcaTopHo:li: 6aTapen Ha KaTyrnKif coneHolf-
aa. <t>opMa HMnynhca TOKa - nonycnayconaa. BpeMH Ha­
pacTaHHH nonH ao M8KCHMyMa - 1,2•10-2 CeK. l13Mepe­
HifH MarHHTHoro nong nposoalfnlfCh B cneay10rue:li: o6naCTH 
r ,z·: 

0,05:s;r<;;.0,4 (M); 0,1.::.:z:;; 1,0 (M) 

c rnaroM no r ~r = 0,05 M H c rnaroM no z ~ = 0,02 M 
( Z = 0 OTCqlfTb!BanOCb OT Kpag coneHOHJla; r = 0 Bbi-
6npanOCb B UeHTpe KaTylilKH). 

MarHifTHoe none lf3MepHnocb c noMoiUh10 xonnoBcKoro 
M8f'HHTOMeTpa MI1X-2 /6/, KOTOpbiH n03BOnHn H3MepHTh 

3HaqeHHH M8f'HHTHOH lfHayKUHH B aaaaHHhlH MOMeHT Bpe­
MeHif oT 0 ao 2,5 T. 

MarHHTHbie H3MepeHHH rrposoaHnHch aaTqHKOM Xonna 
C pa3MepaMH 1,6•10-3 M, 5•10-4 M, 1,3•Jo-5 Mo .Qng nOBbi­
lileHHH ToqHoCTH H3MepeHH:li: JlaTqHK Xonna aannTwsancg 

CT86HnH31fpOBaHHbiM HMnynhCHbiM TOKOM. l..JyBCTBHTeJib­
HOCTh JlaTqHKa npn HOMHHanhHOM TOKe - 100 MBIT. 
BpeMg H3MepeHHH aaaasanocb un~poso:li: aaJlep)KKO:li: 
B npeaenax 0-2•10-2 ceK oTHocuTenhHO HMnyJibca aanycKa 
coneHOHJla. 

florpelilHOCTh H3MepeHHH CKna)lbiBanaCh H3 HeToqHOCTH 
CTa6HnH3aUHH Hanpg)KeHHH Ha KOHaeHCaTOpHO:li: 6aTapee, 
norpelilHOCTH YCTaHOBKH H onpeaeneHHH KOOpJlHHaTbl ,QaT-
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"'HKa, "'yBeTBHTenhHOeTR MarHRTOMeTpa.CyMMapHaSI norpelli­
HOeTh R3MepeHRH eoeTaBRna 2% B o6naeTR noneii: 0,2-
0,01 T R 10% B o6naerR noneii lQ-2 -5•10-4 T. 

PesynhTaThi paeqera R3MepeHRii MarHRTHoro nonSI 
eone~oRaa npR HanpSI*eHRR Ha KoHaeaearopaoii 6arapee 
4•10 B 6es yqera sKpaaoa noKasaHhi Ha pRe. 2. Ha 

P!!e~ 3-§ npRaeaeHhi paenpeaeneHRSI eyMMapaoro nonSI 
( B=Bo + 8 1) JJ.nSI pasnR"!HhiX TRITOB sKpaaoa. 

Ha pRe. 2-6 noKasaHhi sHa"!eHRSI nonSI B MOMeHT 
apeMeHR t = T/4 = 1,2.10-2 eeK. 

.o-:' a. ... ,. .. (T11) 

9 

' l 
6 

5 

l 

~~ 
/ ~. 

I "'·-..... 
I .._,~"' 
I o......._ 
~ .......... 
_;-)r---rr;-~ ........... ":t-..,.. ~ ..... ... ...... 
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i 

"'~ D,~ If~ 4°6 ill 2(1fj 

PRe. 2. PaenpeaeneaHe nonSI Bo eoneHoRaa B saBHeRMo­
eTR OT Z B MOMeHT BpeMeHH t = 1,2•10 - 2 eeK. --, 

- - -, -·- - pae"!eTHhie KpHBhle JJ.nSI paaRyeoB 0,05 Mj 
0,25 Mi 0,4 Mo 000 t V'V' V', X X X- H3MepeHHhi9 
sHa"'eHRSI nonSI Ha rex *e paJJ.Ryeax. 

' 

J 

A~ 

.r.·~-~ 
f . ;\_ u.s • • ~ 

~ ~-=--~--.-• II ...,....,\:- ~ Jl • ; : I // . . . 
V,! 

I 

ci2 ~ ~ 
~t") 

PRe. 3. PaenpeaeneHRe nonsr B z = B zO +B z 1 B saBReH­
MOeTR OT Z B MOM9HT BpeMeHH t = 1,2•1 0 - 2 eeK. 3K­

paH B BHae aHeKa e OTBepeTReM cpl,20xc00,50x0,02(M)yeTa­
HOBneH Ha z = 0,39 M. OeranhHhre o6osaa'l:eHRSI Te *e, 
'ITO H Ha pRe. 2. 

KaK BRJJ.Ho H3 pReyaKoB, pesynhTBThi pae'IeTa eorna­
eyroTeSI e 8KenepHM9HTOM e TO"'HOeThiO 2-5% B o6naCTH 
noneii w-l_ w-2 T. TipH 3Ha'IeHHSIX noneii 10-3T corna­

eRe pesynbTaToB 10-20%. AHanR3HpySI nony'IeHHbre pe­
synhTaThr, MO*HO 38M9THTh! a) yBenR"'9HHe TOnUJ.HHbi 
aReKa BJJ.BOe He HrpaeT cymeeTB9HHOH ponH, eenH HHTepe­
eyromaSI o6naCTb 8Kp8HHpOB8HHSI ne*HT B paHOHe 0,5 M 

OT 8Kp8H8i 6) s!f>«iieKTHBHbie 3Ha"'eHHSI 06e'IaHKH H aneKa ITpR­
MepHO oaHH8KOBhl B YK838HHOH o6naeTHi B) ansr 8Kpaaa 
B BRJJ.e aHeKa C OTBepeTHeM B STOH *e o6naeTH none 
ena6o 38BHeHT OT paaHYea OTBepeTHSI H eymeeTBeHHO 
38BHeHT OT BH9lliHero paaHyea SKpaHa. 
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Pac. 4. Pacnpenene.HHe nonSI Bz = Bzo+ Bzl B 38BH:CHMOCTH 

OT Z B MOMeHT BpeM8HH t = 1,2•10 -2 CeK, 3Kpa.H B BH:Ae 

AHCKa C OTBepCTHeM cp 1,20x <1>0,50x 0,04 ( M) yCT8HOBJie.H 

.Ha . z = 0,38 M, OcTanh.Hbie o6o3.Ha'Ie.HH:SI Te *e, 'ITo 

H .Ha pac. 2. 

CpaB.HeHHe pe3ynhTaTOB pactieTa c aKcnepaMeHTOM 

no3aOJISieT cnenaTh BbiBOA, 'ITO yKa3aH.Hbiii MeTOA MO)KHO 

HCilOnh30B8Th ilpH paC'IeTe 3KpaHH:pyiDWHX A8HCTBH:H 3K­

pa.HOB aKcaanhHO-CH:MMerpH'I.Hoil: ¢opMbi AJISI pa3JIH'IHbiX 

38A8'I1 Tpe6yiDWH:X y'IeTa 3Kp8HH:p0B8.HHSI KB83H:CT8UH:O-

Hap.HOI'O MarHH:THoro nonSI. Onaca.H.Hbiil: M/TJA pacumpSieT 

B03MO)KH0CTH: H:3B8CT.Hb!X M8TOAOB paC'!eTa 7 • ilOCKOJihKY 

B UHTH:pyeMbiX pa6oTax aenH'IH.Ha CKH:H-cnoSI npennonaraer­

CSI 3H8'IH:T8JihHO 60nb!lle TOJIWH:Hbl 8Kpa.Ha, 
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PHc. 5. Pacnpenene.HH:e nonSI Bz= Bzo + B zl B 3aBHCHMO­

CTH: OT Z B MOM8HT Bp8M8HH: t= 1,2•10 - 2 C8Ko 3Kpa.H -

o6etiail:Ka pa3MepoM ¢· 1,200x <I>1,19fx O,ro<l(M), z = 0,27 -
paccroSIHHe OT aKpaaa AO coneaoada. OcranhHbie o6oa.Ha­

'IeHHSI Te *e, 'ITO H Ha pHc. 2. 

IV. BbiBOAbl 

TipH: pewe.HHH: KOHKpeTHOH 38A8'IH: 8Kp8HH:pOB8HHSI1 

OllH:C8HHOH BO BB8A8HHH:, MO)KHO o6ecne'IHTh ypoae.Hh 

B.H8lll.Hero llOJISI B o6naCTH C)K8THSI KOJihUa, He llp8Bbilll8ID­

lllHH AOllyCTHMOI'O, BblilOJIHH:B TOpUOBbie CT8HKH KaMepbi H3 

AIDpaniDMH:HHSI B BHA8 AHCKOB C OTBepCTHSIMH:. TonWHH8 

AHCKOB - 0,02 M 1 BH8lll.HHH AHBMeTp - 2 M, TIOnb3ySICh 

3THM M8TOAOM 1 Mbl Bbi6paJIH AH8M8Tp BbiBOAHOI'O OTB8pCTHSI1 

npH KOTOpOM HCK8)K8HH8 M8I'HHTHOI'O llOJISI 8AI'838TOpa 

B o6naCTH CT8HKH MHHHM8nbHO, 
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P If C. 6. P acnpeJleneH!fe nonSI B z = Bz0 + B zl B 38BHCH­
MOCT!f OT Z B MOMeHT BpeMeHH t= 1,2•10-2 CeK JlnSI 

8KpaHa - nonyKaMepbi! JlHCK c/J 1,20x ¢(},50>. 0,o4 ( M) H 06e­

'18HK8 c/J 1,200x <J> 1,19ix 0,800 ( M) t 1 z = 0,27 - paCCTOSIHHe 
OT 8KpaHa JlO coneHOHJla. 

DpHBeJleHHaSI MeTOJlHKa pac'leTa noneii: no3aonSieT 
nonyqaTh pacnpeJleneHHe TOKOB no ceqeHRID aKpaaa. Ha 
pHc. 7'np~raeJleHo pacnpeJleneHHe TOKOB B HHTepaane 

apeMeHif 0::; t <;.. T I 3 JlnSI reoMeTpHH aKpaHa H coneHOHJla, 
nOK838HHOii: Ha plfC, 1. 3KpaH npeJlCTaaneH B BlfJle 4-x 

cnoea no 30 BHTKOB B KBmJlOM cnoe. CHCTeMa ypaBHeHHii 
(6) HHTerp~rpoaanacb c war oM ~ t = T /HXX>. 06pawaeT Ha 

Ce6SI BHHM8HHe pacnpeJleneH!fe TOKOB B H8'18nhHb!H MOMeHT 
BpeMeHH! IIpH t ~ 5 ~ t TOKH B CpeJlHHX CnOSIX OK83biB8-
IDTCSI oTpHnaTenhHbiMif. YMeHhweHHe wara HHTerpHpoaa­
HHSI B 5 pa3 JlaeT TaKoe me pacnpeJleneHRe TOKOB no 
aKpaay. KaK yme yKa3biBanocb BbiWe, pe3ynhT8Tbi H3Me­
peHHii MarHRTHoro nonSI c yqeToM 3Kpaaa xopowo corna-

12 

t 

PHC. 7. PacrrpeJleneHHe TOKOB B TOnCTOM 3Kpaae. reo­
MeTpHSI 8Kp8H8 H coneHOHJlB nOK838Ha Ha pHC, 1. KpHBbie 
1,2,3,4 JlBIDT 38BHCHMOCTb TOKOB cpeJlHHX BHTKOB COOT­
BeTCTBeHHO 1,2,3 H 4 cnoea, 

cyiDTCSI c aKcnepHMeHTOM JlnSI apeMeH, 6nH3KHX K T/4 • 
Mbi C'IHTaeM, 'ITO pe3ynhTaTbi pacnpe.neneHHSI TOKOB 
B 3Kpaae npH apeMeHax t « T/ 4 Tpe6yiDT .nononHHTenh­
HbiX HCCneJlOB8HHii. 

B 3aKniD'IeHHe aaTophi BbipamaiDT 6naro.napHOCTh 
B.n.Capaaneay 38 none3Hhie o6cym.neHHSI, n.B. CaeTOBY 
H A.A.PaweBCKOii: 38 nOMOWh B npOBeJleHHH H3MepeHHii 
H o6pa6oTKe pe3ynhTaToa. 
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