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1. BBEilEHI1E 

B pa6oTax1 1 , 2/, aanee o6o3HatiaeMbIX KaK qacTH I 
H II, 6bmH on11caHhI KOHcrpyKUHSI 11 pe3ynbTaTbI HeKoro

phlx MarUHTHhlX H3MepeHHA B IlSITHCnoAHOM UHnHHAPH'IeCKOM 

nepMannoeBOM 9KpaHe C BHyTpeHHHM o6beMOM OKono 
1,5 M3, coopy)KeHHOM B nHcti Ol1.Hl1 anSI 3aIUHThI ycra

HOBKU "TpHCTOM" OT reoMarHHTHOrO nonSI ( fMfl) H llOMeX 

HH3KOA qacTOThl. B STOA ycTaHOBKe, npeana3HatieHHOA 

anSI H3MepeHHSI aneKTpH'IeCKOro AHilOnbHOro MOMeHTa 

(3ilM) ueArpo1rn C IlOMOIUb!O nonSipH30B8HHbIX ynbTpaxo

nOAHblX HeArpo_HOB (YXH)' npeA'bSIBnSIIOTCSI AOCTaTO'IHO 

BhlCOKHe rpe60B8HHSI K CTa6HnbHOCTH MarHUTHOro non~ 
l1cnonb3YSI pe3ynbT8ThI pa6or /3, 4/, cqiopMynupyeM 

rpe6oBaHHSI Ha CTa6unbHOCTb MarHUTHoro nonSI B ycTaHOB

Ke 11 orc10aa onpeaenuM HH)l{Hee 3Ha'IeHHe Koaqi¢uuueHra 

9KpaHupoBaHHSI, KOTOpblM aon)KeH o6naaaTb 9Kpau. 

B ycTaHOBKe "TpucToM" oauu uuKn H3MepeuuSI 3ilM 
anurenbHOCTb!O ~tc OKono 2MHH COCTOHT U3 ABYX 

HAeHTH'IHbIX nonyuuKnOB, OTllH'Ia!OIUHXCSI TOnbKO 3HaKOM 

aneKTpuqecKoro nomi. Ourn6Ka B onpeaeneHuu 3ilM 
B HeKOTOpOM j -UHKne paBua: 

---------
( 1 ) 
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r]le i\D j -cTaTIICTl:l'IeCKa.H oum6Ka, i\D;' - oum6Ka, 

BbI3BaHHa.H HecTa6IInhHOCTbIO MaI'HIITHOI'O non.H H *. 

EcnII 06ecneq11Th TaKyIO CTa611nhHOCTh i\H ' 'lT06bI 

BbIIIOnH.HnOCh ycnOBIIe i\D'i-;;_ -}-i\D'j, TO nonHa.H oum6Ka 

II3MepeHII.H 6yJleT OTnIIqaThC.H OT cTaT1ICT11qeCKOA He 

6onee qeM Ha 5%. ITonb3Y.HCh BbipaMeHIIeM Jln.H qyBCTBII-

TenhHOCT!f ycTaHOBKII "Tp11cToM" i\D = , 
= 7.10- /(jmax •i\tc•no)l/2 •(10

1
5E)JI COOTH0WeHII.HMU 

i\D '. = 1· l/ 2 i\D i\D '.' = (2 92• 10 3 • 11H)/(10 15E) 
J max U J ' ' 

nonyqIIM i\H < 7 • 10-8 / n 101. ( 3JleCh: j - nonHoe - max 
qucno UJIKnoB, no - qucno YXH B 1 CM 3 Ha BXOJle 

B ycTaHOBKY, E - Hanp.HMeHHOCTh 9neKTpuqeCKOI'O nonH 

B B. CM - l ' H - B 3pCTe]lax). OMJI]laeMoe 3Haqe1rne no 
Ha KaHane YXH peaKTopa HEP-2 161 paaHo "' 1 CM - 3_ 

B 9TOM cnyqae B ycTaHOBKe JlOnMHa 6hlTh o6ecne'leHa 

a6conIOTHa.H CTa61InbHOCTb MaI'HIITHOI'O nong He xyMe 

0,01 y • 
BapllaUJIJI fMfl neMaT B JlllanasoHe 10-1000 y ,npll'leM 

B JlJianasoHe 100-1000 y OHII 6hIBaIOT B cpeJlHeM OKOno 
10 JlHei1 B I'OJly. MarHIITHblll 9KpaH ]lOnMeH ocna6JIHTh 

9TII JI3MeHeHII.H MaI'HIITHOI'O nong B 103-10 5
, 'lT06hl 

o6ecneqnTh Tpe6yeMy10 cra611nhHOCTh. flpII Hamiq11u 

B ycTaHOBKe CIICTeMbl cra611nusauuu MaI'HIITHOI'O nOJI.H 

Tpe6oaaHII.H Ha K09qJqlIIUIIeHT 9KpaHnpoaamrn MOI'YT 6bITh 

nOHHMeHhl. 8 ycTaHOBKe "TpIICTOM" npeJlyCMOTpeHa 

CllCTeMa CTa6JIJIII3aUIIII C JllIHaMn'leCKHM JlIIaIIa30HOM "'1 y • 

TorJla MaI'HIITHblll 9KpaH ycTaHOBKII ]lOnMeH IIMeTb 

K09qJqJIIUlleHT 9KpaHnpoaaHII.H K II3MeHeHIIIO MaI'HIITHOI'O 

nOJI.H "' 10 3 • 

B HaCTO.HmeA pa6ore OilllCaHhl pesynbTaThl II3MepeHIIi1 

sqiqieKTllBHOCTJI MaI'HIITHOI'O 9KpaHa ycTaH0BKII "TpncToM". 

3qicpeKTJIBHOCTh 9KpaHa xapaKTep1IsyeTCH cne]lyIOWIIMJI 

BenII'l1IHaMH: 

a) H0pManbHbIM K09qJqlIIUIIeHTOM 9KpaHIIpOBaHJISI (K3) K' 

onpe]lenSieMbIM KaK OTHOilleHJie BHe!llHero 0JlH0POJlHOI'0 

* 3]leCb yqJITbIBaeTCH HeCTa61IJihHOCTh, HOCHWaH qinIOK

TyaUIIOHHbIH xapaKTep. H ecTa61InhHOCTh JlpeAqiOBOI'O TJIIIa 

MOMeT 6hITh IICKn10qeaa oco6oii: npoueJlypoi1 o6pa6oTKJI 

9KcnepJIMeHTanbHbIX ]laHHbIX ( CM.,HanpJIMep, / 5/ ) • 
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nOCTOHHHOI'O MaI'HIITHOI'O nonH He, HanoMeHHOI'O nepneH

JllIKYJIHpHO OCII pa3MarHnqeHHOI'O B OTCyTCTBHe BHe!llHero 

nonH 9KpaHa, K non10 Hi BHYTPH sKpaHa (ecnu BHYTPII 

pa3MaI'HII'leHHOI'O 9KpaHa, HaXOJlHmerocSI B HyneBOM 

none, IIMeeTCH 0CTaroqHoe none, TO OHO JlOnMHO 6b!Th 

y'lTeHo); 

6) JlliqJqJepeHU1Ianb1Ib!MII K3 B03pacTaHIIH K d+ II y6bI-

BaHIIH K d- , onpe]leJI.HeMb!MII KaK npe]lenbI OTHO!lleHIIll 

Mle/i\Hi H (-i\He)/-Ml i) nplI i\He ➔ 0*; B HyneBOM 

none K d+ =K d- = K ; K09qJ!pHUIIeHTbl K d ± onpeJleJIHIOT 

9qiqieKTIIBHOCTh 9KpaHIIpOBKII OT MeJlJieHHhlX II3MeHeHIIA 

BHe!llHero MaI'HIITH0I'0 nonH. 

HsMepeHHH K ' K d ± 6binlI npoBe]leHbl C ucnonb30Ba

HHeM napbl KaTyllleK, C03]laBaB!llHX MaI'HIITHOe none, 

HanpaBJieHHOe BJl0Jib fMIT' KaK, HanpuMep, 6bIJIO C]leJiaHO 

B pa6oTe /8/ ' H C n0MOWhlO n1IHeii:11oro npOBOJlH[IKa 

no MeToJly, onucaHHOMY B /9/ • llnH oueHKII K3 BJlOJih 

OCJI 9KpaHa ucnoJI~30BaJICH KOnbueaoA BlITOK, COOCHhlll 

C MaI'HHTHblM 9KpaHOM. 

2. AITITAP A TYP A 

1. Mar H II TOM e T p. MarHHTHOe none H3MepHnOCh 

" C n0MOWhIO TpeXKOMnOHeHTHOI'O qiepp030HJlOBOI'O MaI'HH-

TOMeTpa C 'lYBCTBIITenhHOCThIO "' 0,25 y ( 6onee no]lpo6-

Hoe onucamie 1:rn110 B qacTHX I II II ) • 
2. C H C T e M a u II p K y n 51 p H O r O p a 3 M a r II II q II B a

H 11 H. On1Ica111Ie JlaHo B qacTn I. BocnpolI3BOJllIMOCTh pe

synhraroa nsMepeHJiii: nonyqanach ronhKO rorJla, KOI'Jla 

8Kpa11 HaXOJllinCH B OJllIHaKOBOM HCXOJlHOM COCTOHHIIII, 

*flplI II3MeHeHJIJI BHe!llHero nonH B npeJlenax i\H = 
e 

= He2 -He 1 none BHYTPJI 9Kpana Hi JlOnMHO U3MeHHThCH 

no qacTHOMY UIIKny ('LJU), ananorJiqHoMy qacrHoMy 

aecuMMeTpJiqHoMy UJIKny r1IcTepesJica / 7/. Ha l.JU M0MHo 

onpeJleJIIITh cpeJlHIIll K3 ; KaK OTHO!lleHIIe 

~He2- He 1 )/(H i2 - Hi 1 ) • flpII i\H e ➔ 0 cpeJlHIIi1 K3 

K nepeXOJllIT B K d- • 
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nosToMy nocne Ka*noro H3MepeHug 8KpaH pa3MarHuqu
Bancg B "HyneBoM" none. 

3. H 3 0 r H y T bl e n p g M 0 y r O n b H bl e K a T y Ill K li 
(HIT K) • nng KOMneHcaunu rMIT li nng C03AaHng pa3-
nnqHblX sHaqeHuii BHelllHero MarHHTHoro nong ucnonb-
30Banacb napa npgMoyronbHblX KaTyllleK, li30rHyTblX no 
HecyIUeMy Kopnycy 8KpaHa (pnc. 1). OnucaHne li pacqeT 

1 

\;. 
Puc. 1. Pacnono*eHne n3orHyTbIX npgMoyronbHblX KaTy
llleK (HITK) 1, ABYXIlpOBOAHOll nnHliH (llITfl) 2 li KpyrOBO
ro BliTKa (KB) 3 OTHOCliTenbHO OCH 4 MarHliTHOro 8Kpa
Ha (nocnenHuii He noKasaH). 

TaKliX KaTyllleK naHbl B pa6oTe / 10/ • ITpu 3anaHHblX 
nnuHe Kopnyca L = 2,22 M li ero panuyce R = -0,79 M 

li 1 TeM caMblM 1 pa3Mepax KaTyllleK 6bin paccquTaH OilTll
ManbHblll yron paCTBOpa <p KaTyllleK ( o603HaqeHli9 CM. 
B /IO/), OKa3aBlllHiicg paBHblM 140 °. 11ITK 6brnu CMOHTupo
BaHbl Ha KOpnyce 8KpaHa COOCHO C BeKTOpOM rMIT, 

_, 6 ,. 

HanpaBneHHoro non yrnoM 20 ° K BepTHKann B na6opa
TOpHOM noMeIUeHnli, B KOTOpOM 6brn ycTaHOBneH 8KpaH. 
ITocT09HHag KaTyllleK, paccquTaHHag nng HX ueHTpa, 6brna 
P.aBHa 0,388 3/A. CpenHeKBanpaTuqHag HeonHoponHoCTb 

2 - 2 . 
yH x -(H x) KOMIIOHeHTbl Hx MarHHTHoro nong BAOnh 

ocu KaTyllleK rro o6'beMY unnnHnpa nnnHoii 2,22 M n pa
nuycoM 0,7 M (8TOT o6'beM 3aHHMaeT co6CTBeHHO Mar-
HliTHblll 8KpaH) 6brna paBHa "' 03%, npH 8TOM COOT-
BeTCTBYIOIUag IlOCT09HHag - 0,373 3/ A. 

4. llByxrrpOBOAHag nHHli9 (nITn). TaK KaK 
KaTyUIKH na10T cHnbHO HeonHoponHoe none, To nng 
oueHKH BnH9HH9 ero HeOAHOpOAHOCTH Ha pe3ynbTaTbl 
H3MepeHHll BHelllHee MarHHTHOe none TaK*e C03AaBanocb 

nporrycKaHHeM IIOCT09HHOro TOKa no AByxnpOBOAHOll nHHHH 
(pHc. 1 ). B pa6oTe / 9 / 6brno rroKa3aHo, qTo K3, H3Me

peHHhlii C noMOlllblO TaKOll nnHnH Ha OCH 8KpaHa, COBna
naeT - c K3 nng OAHOponHoro nong. nITn 6brna pacnono

*eHa B nnocKocrH, npoxongmeii qepe3 ocb SKpaHa 
nepIIeHAHKyngpHO rMIT, Ha paCCT09HHH 0.89 M ( 6nH*HHll 

npOBOA) OT OCH. Paccr09HHe Me*AY npOBOAaMH 6binO 
paBHO 0,2 M. llnHHa nHHHn 6bina OKono 8 M, raK qro 
Kp~eBwe s¢¢eKThl 6wnH nocraToqHo Manw. B KaqecTBe 
HCToqHnKa roKa 6wna Hcnonb30BaHa CHcreMa ang paa
MarHHqHBaHnH 8KpaHa, Ha BblXone KOTopoii BKn10qancg 
Bblilp9MHTenb Ha qeTblpeX THpHCTOpax. ITOCTOHHHag llITfl, 
pacCqHTaHHag OTHOCliTenhHO OCH 8KpaHa, 6b1na paBHa 
4Iy I A. 

5. K p yr o Bo ii B Hr o K (KB). llnH oueHKH K3 BAOnb 
OCH 8KpaHa HCnOnb30Bancg KpyroBOll BHTOK, HaMOTaHHblll 
ua Koprryce 8KpaHa B nnocKocrH, rrpoxoagmeii qepea 
ero ueHTp. IToc·T09HHag KB OTHoc11TenbHO ero ueHTpa 
6brna paBHa 2,864 3/ A. 

3. PE3Y flbTATbJ 113MEPEHl111 

1. 11 3M e p e H Hg c 11 IT K. Ha puc. 2 rrpencraBneHbl 
neTnH qaCTHbIX UHKnOB, rronyqeHHble C IIOMOlllhlO li3MeHe-
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Pttc. 2. TieTnII qaCTHbIX mIKn0B 8Kpaaa, pa3MarHII'l8HH0ro 

npII T0Ke B l1ITK i=O. OcTaTO'IHOe none B ueHTpe sKpaHa 

6hmo paBH0 I H I = 4y, era K0MIT0HeHTa Baonb ocn: l1TIK 

1 H rl I I = 3y . r 

8 

HIHI T0Ka i B l1ITK B npeaenax i\i = imax - imin *. 3KpaH 

nepea HaqanoM II3MepeHIIi1 pasMarHII'IIIBancSI B rMIT (i=O). 
ITpII i>O(i < 0) none OT l1ITK 6bmo napannenhH0 (aHTII

napannenhHo) rMIT. ]lo 3Ha'leHIIi1 aMnnIITYA I.JU /\ i = 1 A 
neTnSI o6naaana CIIMMeTplI'lH0ll cpopMOll lI 38MeTH0 

lICKa)Kanach nplI 6onhIIIIIX 3H8'leHII SIX f\, i . 
KoMneHC8UII5I rMIT Ha 0CII l1ITK A0CTJiranacb npII 

ToKe i = -1 A ("HyneBoe" none). B sT0M cnyqae neTnSI 

I.JU coxpaH5Wa CIIMMeTplI'lHYIO cpopMy AO 3H8'll!TenhH0 

6onhIIIIIX 3H8'leHIIH i\i • Ha PIIC. 3 npl!BeAeHa neTnSI ang 

i\i = 2 A ( imax = 0, i min = - 2 A). Jlo Ha'lana 

II3MepeHIIll 8KpaH 6bin pa3MarHII'leH nplI i = -1 A. 
Bb!XOA Ha neTnIO lI3 pa3MarHII'leHH0ro C0CT05IHII5I ocy

meCTBn5IeTC5I no KplIBOH H. (i) ( KPIIB85I 1 Ha pile. 3) ,COOT
) 

BeTCTByIO!llell OCHOBHOH KplIB0ll HaMarHII'IIIB8HII5I 8KpaHa. 

Kp1IB85I H. (i) ucnonh30Banach anSI HaX0)KJ:leHJISI H0pManhH0-
1 

ro II A1IcpcpepeHU1IanhHOro K3 nplI pa3nlI'IHb!X 3Ha'leHJI5IX 
3 

BHeIIInero nonSI. TaK, B rMIT K oKasancg paBHblM =8,3.10 **. 
a B "nyneBoM" none "'740 (B sToM cnyqae K = Kd± ). 

Jlng onpeaeneHII5I K3 y6b!B8HII5I K d- nplI II3MepeHIIII 

saBIICIIM0CTII II i (i) ocymecTBnSinlICh saxoab1 B I.JU, 
'ITO, Hanpl!Mep, aeM0HCTp1IpyeTC5I Ha pile. 3 ang i = 0. 
flplI 8T0M ang K8)KJ:(QH Bhl6paHHOH T0'IKII Ha KplIBOH 

H. (i) CHIIManach saBIICIIM0CTh cpeaHero K3 'iZ I.JU 
I I A• u 

OT era aMnnIITYJ:lbl L\l , 8KCTpanonSIUlI5I K0T0p0I1 K nyn10 

aaBana sHa'leH1Ie K d- ( p11c. 4). Bb1xoa II3 I.JU ocy

meCTBnHeTCSI Ha KplIBYIO lli(i), 'IT0,B 'l8CTH0CTH, ~HAH0 

II3 pttc. 2 II 3. ITocneaHee o6cTOSITenhcTBO aaBano 
B03M0)KHQCTh II3Mepl!Tb 38BHCIIM0CTb K d- OT i 38 0J:llIH 

npoxoa KplIB0ll H(i) • l13MepeHII5I noKa3anII, 'ITO Kd- cna6o 

38BlICHT OT T0K8 i : TaK, HanpIIMep, IlplI i = - 1 II 0 
6bln0 HaiiaeHo K d- = 740 lI 660, C00TBeTCTBeHH0 ( pnc.4). 

* ITo ocn: opAlIH8T 0Tn0)KeHbI Il0K838Hll5I MarHUT0MeTpa 

Hi sa BbI'leT0M ocTaT0'IHoro nonSI Hr BHYTPJI 8KpaHa, 

ll3MepeHHoro cpasy nocne pa3MarHH'IHB8HH5I. BenII'llIHa 

Hr ne)Kana o6bI'IHO B npeaenax 2 + 4y • 
** Jlng BbI'IUCneHU5I K3 BCIOAY lICIT0nb30Banacb no

CT05IHH85I l1ITK ang IIX ueHTpa. 
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Pnc. 3. TieTntt tJaCTHbIX UHKnOB 8KpaHa, pa3MBI'HH'l8HHOI'O 

llptt i = -1 A. TIO KpHBOli 1 OCyIUeCTBnSieTCSI BbIXOJl 

Ha neTnIO tJBCTHOI'O UHKna. 
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Pnc. 4. 3aBHCHMOCTb cpeAHero no tJBCTHOMY UttKny 

KosqicjmuneHTa 8KpaHnpoBaHttSI i< oT aMnnnTyAhI YU hi (A): 
1 - TOK B MTIK i = -1 A ( "HyneBoe" none); 8KCTpa

nonnpoBaHHOe K i\i ·= 0 aHatJeHne i< paBHO 740; 
2 - i = 0 ( r MTI); sKcTpanonnpoBaHHOe aHatJeHne - 660. 

" 
TaK KaK K d+ 6onhllle B fMfl, tJeM B "HyneBoM" none, 

a Kd- npaKTHtJeCKH noCTOSIHHaSI eentt'lttHa, TO Heuene

coo6pa3HO KOMneHCHpOBBTh fMfl B o6'beMe 8KpaHa, 

nO8TOMY 8KpaH ycTaHOBKH "TpttCTOM
11 

B AanbeeAllleM 

6yAeT ncnonh3OB8ThCSI 6ea KOMneHcnpyromeR CHCTeMhI. 

2. l13MepeHHSI C ilTifl. l13MepeHHSI Kd± 6htnH 

noBTOpeHbl C nOMOIUhlO ilTifl. TaK KBK B 8TOM cnyqae 

MO)KHO 6htn0 CO3Jl8Th BH8lllHee none He 6onee 0,05 3 
(MBKCHManbHblli TOK J "'125 A), TO ilTifl ttCnOnb3OBanaCh 

]lnSI aaxona B '411 npn JlBH)K8HHH no OCHOBHOH KPHBOli 

Hi (i), nonytJaeMoiI c noMOIUhIO MTIK. ilnSI "eyneaoro' 

nonSI (TOK B l1TIK i = -1 A) nonytJeHo K =Kd± "'680, 
An SI f MTI Kd- "' 580, 'ITO B npei:tenax 10% _:_ TO'IHOCTH 

cornacyeTCSI C peaynhTBTBMH H3MepeHHli C noMOIUhlO 

11 



I1ITK. OTc10aa MO)KHO caenaTb Bbmoa, qTo B npeaenax 
yKa3aHHOA TOqHOCTII HeOL{HOpOllHOCTh non.H, coaaasaeMoro 
11ITK, He 11rpana cymecTseHHoA pon11. 

3. I1aMepeHHH c KB. Panee (cM. qacTh II) 
C IlOMOllihlO BpameHH.H 9KpaHa B ropH30HTanbHOA nnoCKOCTII 

B npeaenax ±_8° OTHdCHTenhHO BepTHKanhHOA OCH, npo
XOll.HllieA qepea ero uenTp, 6bin H3Mepes npoaonhHbIA 

K3 K 11 , OKaaasurnAcg paBHbIM "' 240. flp11 9THX )Ke 
yC1IOGii51X B Ii3MepeHII5IX C KB 6binH nonyqeHbl 3HaqeHII5I 

Kii "'80 anH ToKa s I1ITK i = -1 A 11 K11 ::.70 an.H i = 0, 
ql_ro aaeT nonpasotiHbIA MHO)KIITenh "'3 i:t.lrn onpeaenemrn 

IICTIIHHoro 3Haqenu.H Kjj B aanhneAw11x uaMepeHH.HX c KB. 
4. IT O a M a r H II q II B a H ll e n e p e M e H H bl M M a r H l1 T

H bl M none M (shaking-effect/Ill). C11cTeMa u11pKynHpnoro 

paaMarnIIqIIsaHIIH 9Kpana 6bina 11cnonbaosaHa an.H coaaa
HII.H nepeMeHnoro MarHIITHoro non.H nocTOHHHOA aMnn11-

TYllbI Ha 9Kpan. C noMOllihIO I1ITK 11 KB 6bintt ttccneaosa-

HbI aaBIICIIMOCTII K3 K ,Kd- II K II OT cttnbI nepeMeHHoro 
TOKa in B TOKonposoae, COCTO.HBWeM 113 Tpex 0Tpe3KOB 
UIImrnapIItieCKHX anIOMIIHHeBblX Tpy6 ( CM. p IIC. 7 s qaCTII I). 
UenTpanhHa.H Tpy6a 6onhwero a11aMeTpa Haxoa11nach 
BHYTPII 9KpaHa. ToK B HeA noasoauncg qepea oTsepcTHH 

B Topuax 9Kpana no Tpy6aM MeHhwero aIIaMeTpa, csapeH
HbIM C ueHTpanhHOA C noMOllihlO asyx KOnhUeBblX L{IICKOB. 

TaKa.H KOHCTPYKUII.H TOKOnposoaa L{OCTaTO'IHO npocTa 
B II3rOTOBneHIIII, noasonHeT BBOlllITh BHyTpb 9KpaHa 

II3MepIITenhHYIO annapaTypy 6ea ero paa6opKII, o6ecne
tIIIBaeT IlOL{MarHIIqIIBaHIIe BCeX cnoeB 9KpaHa OllHOBpe
MeHHO, noason.HeT aaaasaTh BHYTPII aKpana B onpeaenen
HOM o6beMe TaKOA ypoBeHb nepeMeHHOro MarHIITHoro 
non.H, KOTOpbIA He HBn.HnC.H 6bI noMexoA an.H <pyHKUIIOHII
poBaHII.H uaMep11TenbHOA annapaTypbI. flo.HCHIIM nocneaHee 

6onee noapo6Ho. 
I1aseCTHO, 'ITO BHYTPII Tpy6hl 6ecKOHetIHOA anHHhl 

TeKymrrA no neA TOK He coaaaeT MarHIITHoro non.H. flpo

seaeHHbIA aHanIIa noKaaan, tiTO aTo cnpaseanueo II ang 
MHoroceKUIIOHHOA Tpy6hl. nn.H Tpy6hl KOHetIHOA anIIHhl 
none BHYTPII cymecTeyeT, npIIqeM OTnHtiHa OT Hyng. 
TOnbKO ero a3IIMyTanhHa5I KOMTTOHeHTa H<p' KOTOpa.H 
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s nnOCKOCTII, npoxoaHmeA qepea ueHTP Tpy6bI (z = 0) 

nepneHL{IIKyn.HpHO ee OCH Z, nIIHeAHO 3aBIICIIT OT paa11yca 
r • llnH HCilOnh30BaHHOro H8MII TOKonposoaa co cneay10-
llIIIMII paaMepaMII: anIIHa n L{IIaMeTp uenrpanhHOA Tpy6bI 
1,2 M II O 1 77 M; ll1I8MeTp IlOllBOll.HlliliX Tpy6 16 ,5 CM, 

pacqeTHoe 3HaqeHIIe nong paBHO H ¢= kri n , rae 
k ( e) -qiyHKUII51 anIIHbl e noaBOll5IllieA Tpy6bI. B Ta6n. 1 
npeacrasneHa 38B!ICIIMOCTh k OT f • Bapb1IPY51 an11Hy 
IlOL{BOL{5IllIHX Tpy6, MO)KHO ycTaHOBIITh yposeHh nepeMeH
noro MarHHTHoro non51 HII)Ke aaaaHnoro, He MeH5151 

ycnosnA anH noaMarHHtiusaHII51. 

Ta6nIIua 1 

f, M 2 4 6 8 10 

y 
k • 

CM•A 
0,95 0,25 0,062 0,028 0,016 0,01 

TaK KaK cpeaHee 3HaqeHne non51 no HeKoTopoMy 
COOCHOMY UH;IIHLtpHqeCKOMY o6beMy paBHO Hyn10, TO 
an.H xapaKTepttCTHKII ypoBH5I noMeXII yao6HO ncnonh30BaTb 

ero cpeaHeKsaapaTntiHoe a11atieH1Ie (H¢)112 • B tiacTHOM 
cnyqae, Koraa o6beM ycpeaHeHII51 9KBnsanenTeH HaKo
nrrTenbnoA KaMepe ycTaHOBKli "TpIICTOM" (u1InHHllP 

an1IHOA 10 7 15 CM II AIIflMeTpOM 0,5 M), an.H rrcnonh30-

BaHHOro TOKODpOBOAa, IIMeBWero f "' 1 M, ypOBeHh 
noMexn Obin paseH "" 17 y/ A. B ycTaHOBKe "Tp1IcToM" 
nepeMeHHbiii TOK 6yaeT nponycKaThCH no ee Kopnycy 
nprr anrrHe noaBOll5IllIIIX Tpy6 2 7 2 ,5 M, qTO aaeT npIIeM

neMbIA yposenh noMex "' 4y/ A. 
Ha p11c. 5 np1IseaeHo ceMei1CTBO ocHOBHbIX KpIIBbIX 

HaMarHII'IHBaHII51 9KpaHa H i(i)' ananornqHbIX KplIBOll 1 
Ha pHc.·3 II nonytieHHhlX npII paanrr~HhlX anaqeHHHX 

nepeMeHHoro ToKa in • 3HatieHH5I HOpManhnoro K3, 
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nonytJeHHbie H3 3THX AaHHbIX, B HyneBOM none H fMTT 

npHBeAeHbl B Ta6n. 2. B 'lJaCTHOCTH, TIOAMal'HH'lJHBaHHe 

TOKOM B 1 A nano yaenHtJeHHe K B "' 20 H "' 9 pas npH 

i = -1 A fl 0, cooTBeTCTBeHHo. TTpH in> 3 A tJYB

CTBf!TenbHOCTli liCTIOnb30BaHHOI'O Mal'HliTOMeTpa 6hlnO 

HeAOCTaTO'lJHO nng li3MepeHHH a¢¢eKTa OT BKnID'lJ8HHH 

BHewnero nong HanpmKeHHOCTbID "' 1 3. 

Ta6nHua 2 

HopManbHhlA Koa¢¢HuHeHT 3KpaHliPOBaHf!H K TIHTf!CnoAHOI'O 

nepMannoeBOI'O 3Kpana, TIOAMal'Hli'lJf!BaeMOI'O nepeMeHHhlM 

TOKOM in 

X 0 ,,.0,01 ,.,(),} 1 3 
i 

-1 7,4 .102 2 .10
3 

6,9 .IQ 3 
1,5-10

4 > 3 -104 

0 8,3. 103 1,3. 104 3,1. 104 7,7 .104 >3 105 

Ha puc. 6 TIOCTpoena 3aBf!CHMOCTb npononbHOI'O K3 

,ell• H3MepeHHOI'O c TIOMOWhID KB, OT TOKa in. TTpH i n = 
= 3 A AOCTlil'HyTo CeMHKpaTHOe yaenH'lJeHHe npononbHOI'O 

K3. PesynhTaTbl npaKTH'lJeCKli He 3aBf!CHT OT BHeWHero 

nong. 

4. OECY)KllEHI1E 

I. l1sMepeHHbIA HOpManhHhIA K3K nng "Hyneaoro" 

no_ng cymeCTBeHHO MeHbllle oueHKH == 10 5 
(cM. 'lJaCTH I 

H lI), nonytJeHHOA C ucnonb30BaHHeM 3Ha'IeHliH HatJanb

HOA Mal'HHTHOA TipOHHUaeMOCTH /l O :"" 49000 H3 3aBOACKHX 

liCTibITaHHA nocTaBneHHOI'O npoKaTa. TTpttHHMaH 3Ha'lJeHHH 

npOHHUaeMOCTH nng BCex cnoeB _OAHHaKOBOA, nony'lJHM 

3KCI1epHMeHTa11bHYID oueHKYµo==17000,, 'ITO B ,,.3 pasa 
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..__. z::,a..-=...,,.. ..... .. 
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4 

...... ~ 
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-f 0 l 

Puc. 5. 3aBHCHM0CTb Mal'HHTHOI'O nong BHYTPH 3KpaHa 

Hi (y) OT TOKa i (A) B l1TTK npu pasnH'lJHhIX saatJeHHHX 

TOKa TIOAMal'HH'lJHBaHHH in: 1 - HeT TIOJ:(Mal'HH'lJHBaHHH; 

2 - in ""0,01 A; 3 - in"" 0,01 A, noBTOpHbIA 3aMep, 

neMOHCTplipyeTCH AOCTaTO'lJHO xopoIIIaH BOCI1pOH3BOAHMOCTb 

pesynhTaToB; 4 - in == 0,1 A; 5 - in = 1 A. 3KpaH 

pasMaPHH'lJf!Bancg npli i = -1 A. 
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Pee. 6. 3aBHCHMOCTh npoaonhHoro Koa¢¢eueeHTa aKpa

HHpOBBHH51 K rkoT 

1 - TOK B I1 I1 i 
= 0 (fMIT). 

TOKa nOAMarHH'-IHBBHH51 in (A): 
= -1 A ("HyneBoe" none); 2 - i = 

MeHhllie KOHTponbHoro, 3HB'-IeHH51. Bo3MO)KHblMH npH'-IHHBMH 

TaKoro YXYAllieHH51 MBrHHTHhlX CBOACTB nepMannog 

B co6paHHOM 9KpaHe MoryT 6b!Th: 

a) HarapTOBKa npH PHXTOBKe ae¢opMHpOBBHHb!X BO 

BpeMSI OT)l(Hra ofieqaeK; 

6) HeAOCTBTO'-IHB51 a¢¢eKTHBHOCTh Hcnonb30BBHHOA 

KOHCTpyKUHH Afl51 CH51TH51 MeXBHH'-IeCKHX Hanpg)KeHeA; 

B) qpe3MepHa51 cnpeccOBKa BCneHeHHoro nonHCTHpona 

npe c6opKe aKpaHa ('-IaCTh I). 
IlepBa51 npH'-IHHa MO)KeT ABTh '-IBCTH'-IHOe o6b51CHeHHe 

a¢¢eKTa, HO KOnH'-IeCTBeHHO oueHHTh ee BKnaa He npea

CTBBfl51eTC51 B03MO)KHbIM, XOT51 Mb! BepHM, '-ITO OH Man, 
TBK KBK pHXTOBKe noABepranHCh TOflhKO Kpa51 o6e'-IaeK 

B npeaenax Bcero 20-25 CM npe o6meA aneHe "'2 M. BTo

pasi: npH'-IHHa, no HaUieMy MHeHHIO, He HMeeT 0CHOBBHHA' 
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Ha '-ITO yKB3hlBBIOT oueHKH HanpSIMeHHA, npHBeAeHHhle 

B '-IBCTH I ' H cneay101UHe aononHHTenhHbie coo6pa)KeHHSI. 

OueHUM MBKCUMBflhH0 B03MO)l{Hbie Hanp51)1(eHH51 

B o6eqaJ1Ke, HCXOA51 H3 BenH'-IU!lbl KpHTII'-IeCKOP0 Hanp51-

)l(eHHSI ae¢opMaUHH o6eqaAKu npH paBHOMepH0M CABBnH

BBHUU /l 2 /: 

a 
Kp 

Eh 2 

4<1-M>R 2 ' 
(2) 

'-ITO ang HaUiero cnyqasi:: E = 2-10 4 
KI'.MM-

2 ,M= 0,33, 
h = 0, 1 CM, R ,,,50 CM, aaeT aKP= 0,05 KP.MM-2. 

l13B8CTHO, '-ITO npH a "" 0,075 KI'.MM- 2 MBI'HUTH851 npOHH -

uaeMOCTh µ 0 YXYAUIBeTCSI B 2 ,5-3,3 pa3a ( CM. '-IBCTh I ) • 
TaK KBK B aKpaHe 3BBeA0MO a <a KP, TO B03MO,KHOe 

naaeHHe /lo He aon)KHO fihlTh TBK BenHK0. CKa3BHHOe 

OAH0BpeMeHHO OTHOCUTC51 U K TpeTbeA npH'-IIIHe: qpe3-

MepHa51 cnpeCCOBKB M0,KeT flHllih '-IBCTII'-IHO o6bSICHIITh 

s¢¢eKT. I1CTHHHBSI npH'-IHHa OCTanacb HeBhlSICHeHHoA. 

K C0,KaneHHIO, ao c6opKII HBO BpeMSI Hee He 6hlno 

K0HTpong 38 npOHIIUBeMOCThlO ofieqaeK , XOT51 TBKOA cno

co6 IIMeBTC 51. 

2. Ha pee. 5 u 6 BUAHo, '-ITO au¢¢epenuuanhHbIA K3 
B03paCTBHHSI K d+ pacTeT AO 00 C yBeflH'-IeHIIBM BHeUIHer 0 

II0fl51 H 3BTel\f CTBHOBHTC51 aa)l(e OTpnuaTenhHbIM. TaKoA 

" xoa Kd+ MO,KHO KB'-IBCTBBHHO noH51Th Ha npuMepe OilHO-

cnoAnoro aKpana. 

HopManhHhlA K3 oaHocnoAHoro aKpaHa c MarHnTHoA 

npOHHUaeMOCThlO µ B none He paBeH: 

K= 
He 

Hi 
= kµ, (3) 

rae k - ¢aKTOp, Y'-IHTbIBBIOIUHA reoMeTpli'-IeCKiie 

9KpaHa. llir¢¢epeHUliPY51 yp. (3), nony'-InM: 

pa3Mepbl 

dHe K 

Kd+ = {4) 
dH i 1- He dµ 

µ dHe 
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MaBeCTHO cneay10ruee COOTHOWeHne Me)Kay HOpManbHOH 
nposnuaeMoCThIO µ n an¢¢epesunanhsoif nposnuaeMOCThIO 
B03p8CT8HH51 /L d+ /7/: 

d11 µ d+ - µ 

dH,. II C 

(5) 

TToacTaBn5151 yp. (5) B (4), nony'IHM: 

K d+ 
K 

2 -
/L d+ 
---

(6) 

/1 

B "syneBoM" none, rae /L d+ = µ = µ 0 , o6a K3 K 

H Kd+ COBnaaa10T. no 31I8'IeHH51 BHernsero non51 H c 

"' ( 1,2-:- 1,4) Ii r-, rae II c- KoaputtTHBHa51 cnna, µ n µ dt-

cttnhno pacTyT n npn HeKOTOpOM H"' KOraa . µ d+ = 2µ , 
¢YHKUH51 K d+<H c) Tepn11T paaphm: npn µd+ < 2µ nMeeM 

K d+ > 0, a-np11 µd+ > 2µ 6yaeT K d+<O. TTp11 aanhneif
rneM pocTe 11 c ana'IeHH51 11 n 11 d+ npoxo.u51T 'Iepea 
M8KCHMyM H H8'IHHaIOT naaaTh, npn'leM µ d+ yMeHhWa
eTC51 3H8'IIITenblIO 6bICTpee, 'IeM µ ;· H nptt HeKOTOpOM 

He ¢YHKUIISI Kd+<Hc) CHOBa TepnnT paapbIB n aanee 
Bceraa K d+ > 0 c npe.uenhHhIM 3Ha'IenneM -½ K • B narneM 
aKcnepnMenTe nepBhlH paapwB na6n10aanc51 B o6nacTn 
noneif 0,2 -:-0,25 3, o6nacTb )Ke BToporo pa3phIBa He 
aocTnranach. 

5. 3AKflI01.JEHME 

XoTSI a¢¢eKTHBHOCTh SKpana YCT8HOBKH "TpucToM· 
(6ea ucnonh30Banu51 noaMarHH'IHBaHH51) 6nuaKa K no
CTaBneanhIM BO BBeaeHHH Tpe60B8HH51M, )KenaTenhHO 

HMeTh 6onhrnnif aanac, oco6esso no au¢¢epeuuuanhHOMY 
Koa¢¢uunenTy 8KpaHnpOB8HH51 y6h!B8HH51 H npoaonbHOMy 

Koa¢¢HUHeHTy SKpaHnpOBBHH51, ecnu Y'IHTbIBaTh, B '18CTHO
CTH, B03MO)KHOCTh npoBeaeHH51 SKcnepuMeHTa no nOHCKY 
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3llM aeifTpoaa aa BhICOKonoTo'IHOM peaKTope, rae y 8 e
nn'IeHue noTOKa no YXH Bne'IeT aa co6oii: nOBhillleHue 
Tpe60B8HH51 Ha CTa6unbHOCTh M8f'HHTHOT'O rron51. TTpoBe
aeHHhle H3MepeHH51 C rroaMaf'HH'IHBanueM SKpaHa H rrony
'IeHHhle peaynhTaThI: yBenu'Iesue rrorrepe'IHoro u rrpoaonh
aoro Koaqi¢uuuenToB aKpaaupoaanu51 a "'40 u ""-7 paa, 
COOTBeTCTBeHHO, rrpu TOKe rroaMaf'HH'IHB8HH51 3 'A, 06ecrre

'IHB8IOT TaKOH 3arrac ao _100-KpaTHOT'O yBenH'JeHH51 ITOTO
Ka YXH. 

OaaaKo rrpu ucrronh30B8HHH ITO.UM8f'HH'IHB8HH51 .uomKHbl 
6hITh Bb!IlOnHeHhl orrpe.ueneHHbie Tpe6oaaHH51 Ha 'CTa6unh
HOCTh aMrrnHTYAbl rrepeMeHHOT'O M8f'HHTHOT'O rron51. TaK, 
H3MepeHH51 C OITTH'IeCKHM KB8HTOBbIM Maf'HHTOMeTpOM, 
HM8BWHM 'IyBCTBHTenhHOCTh "'0,01 y, KOTOpbie rroaTaep
.uunu rrpuaeaeHHhie BhIUie peaynhTaThI, rroKa3anu, a 'IacT
HOCTH, 'ITO oceaa51 KOMITOHeHTa pa6o'Iero Maf'HHTHOT'O rron51 

rrpaKTH'IeCKH nuneifno 3aBHCHT OT cunhI TOKa rronMarsu
'IIIBaHu 51 C ITOCT051HHOH "' 3y/ A. Orc10.ua C Ta6HJihHOCTh 
TOKa ITOAM8f'HH'IHB8HH51 aon)KH8 6bITb ny'!We "' 3 • 10-

3 
A, 

'ITO an51 TOKa 3 A aaeT OTHOCHTeJihHYIO CTa6unhHOCTb 
"'0,1%. 

ABTOpbl ITOJih3YIOTC51 cny'IaeM, 'IT06hI no6rraro.uapuTh 
B.B.fonuKoaa 3a rrpoae.uesne ouenKu rrnoTsocTu YXH, 

4 
B.M.KoHCTaHTIIHoaa aa none3Hhie 06cy)Kaenu51 u B.E.lly-
'IHUa 38 ITOMOillb B pa6oTe. 
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