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QrpanHqenHe TOKil yCKOpHeMbiX HOHOB B CHHXpOUHKUOTpone npH onTHMilUbHbiX ycuoBHHX 

3BXBBTB HOHOB B ycKopenne H OTCyTCTBHH B rrpouecce ycKopeHHH ¢a30BbiX noTepb B OC

HOBHOM OOYCUOBJieHO ne¢oKycnpy!Ol!lHM nellCTBHeM npocTpBHCTBeHHOrO 31lpHJlB cryCTKB l!OI!Ol'> 

B oKpyJKaromell HOI!Hbill ncToqunK oonacTn nnaMeTpoM 25-30 CM. H4unqne 6oubnJOro rrpoc

TpancTnennoro aapnna oo'bncuneTcn TeM, qTo npn cpannnTerrhHO HeoorrhiiiOM ycKopmomeM 

HlirrpnJKeHHH ( Uy ::; 20 KB) n oTcyTCTBnn meuenor:o naoopa nyqoK rrpoannraeTcn no panuy-
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cy C oqeHh MBJ!b!M IIIarOM, npHMepHO B 1 MM , npHqeM panHyC nepBoro OOOpOTil He npe-

BbiiiiileT 3 MM, qTQ ]leUaeT HeB03MOJKHb!M HCI10Jlb30BilHHe HCTOqHIJKil HOHOB 311Kpb!TOrO THI11l, 

B uenTpauhuoll oonacTn cHubr KynononcKoro pacTaJIKHBaHHl'l HOHOB n rryqKe oKa3biBaroT

cn anaqHTeUbHO OOUbiiie ¢oKycnpyrol!lHX CHU, ooycrronrreHHb!X ciTBilOM MarHIITHoro nann no 

panHycy. B peayuhTaTe aToro nepTnKaUbHan ycTollqHnocTh rryqKa HapynraeTcn, n rrpoHcxo

llHT anaqnTeJihHbre noTepn qacTnu, noKa rryqoK ne nocTnrHeT oouacTH, rne ne¢oKycnpyro-

l!lHe CHJ!bl npocTpllHCTBeHHOrO 38pllllB, yMeHbiiiBIOl!lHeCH BCJie]lCTBHe noTepb qaCTIIU H yne

unqeHHSI oo'beMa, aaHHMaeMoro nyqKoM1 oKaJKyTcn MeHbiiie noapacTaromnx c pannycoM cHu 

MBrHHTHOll ¢oKycnpOBKH. 

thoohi yMeHbiiiHTh noTepn qacTnu H, TaKnM oopaaoM, ynerrHqHTh TOK nyqKa, Heooxonn

MO yneunqnTh nounan uenTpa ycKopHTeug CHUbi, ¢oKycnpyromne nyqoK B nepTHKBUhHOM ua

npannenHn. Jlun yneunqenn11 MarHHTHbiX ¢oKycnpyromnx cHu HeooxonHMO ooecrreqnTh 6ouh-

!UHll cnan MarnHTnoro nou11 no panHycy, TaK KaK MarHHTHbre ¢oKycnpyro!Une cnuhr nponop-

r dB 
n il"r 

UHOHilUbllbl , rne nOKil38TeUb HeO]lHOpO/lliOCTH MllrHHTHOrO nOUSI, n n = 

11Me!OTCSI JlBIIHbie 00 yneunqeHHH TOKB nyqKa 184 -Jl!OllMOBOrO · CHIIXPOUHKUOTPOI!Il 

n BepKrrn nyTeM ynennqenHn cnana MarnnTnoro non11
121

• OnnaKo npn ooJih!UOll anepTy-

pe KaMephi CIIHxpounKUOTpona 0115111, pannoll 60 CM, ynenHqeHHe n Hll MllUb!X pagny-

cax no 10 -i- 15 CM 38TpynueHO Cy!UeCTBYJOl!lell KOIICTpyKu!Iell HOIIHOrO HCTOqi!HKa. 

!loMe!UeHHe Hll Kpbl!UKilX KBMepbl JKeUe3Hb!X !UHMM p~3MepoM !J.h = 2,5 CM, tJ.r =3,7cM H 

r"" = 17,4 cM ne npnneno K yneunqennro ToKa, TaK KaK saMeTnoe ynennqenHe n ua-

qnuaeTCII c pannycon, 6oub!UHX = 11 .;. 12 cM. KpoMe Toro, H3MenenHe n npHBO-

JlHT K H3MeHeHHIO naqarrhi!Oro ¢a30BOro pelKI!Ma, TllK. KBK JlHBnB30H qacTOT YCKOpll!Ol!lero 

uanpgJKeHIIII, npn KOTOpb!X UpOHCXO/lHT 31lXBilT qacTHU B pelKHM yCKOpeHI!SI 1 311BHCHT OT 
Ill · 

cnana MarnHTnoro noun , TaKHM oopaaoM, rrpn yneuHqenHn nepTHKilUhHOll ¢oKycnponKn 

nonnaH uenTpa rryTeM cosnaHHII 6oublilero cnana MarnnTnoro noun neooxonHMo BHOBh nail-

TH onTHMBUbl!bie yCUOBHll 38XBI1Til H B COOTBeTCTBHH C HHMH CKOppeKTHpOBBTb qacTOTHYIO 

nporpaMMY CHHXpOUHKUOTpOHBo 

BepTHKBJihnyro ¢oKycHpoBKy nyqKa na MllUhiX pannycax MOJKHO TllK)Ke yneuHqHTh, 
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co3~8B8R BOKpyr HOHHOrO HCTQqHHK8 aneKTpOCT8THqecKoe none, BepTHKBnbHWe COCTaBnRID

IURe nanpmKennoeTn KOToporo 6binH 6b!" nanpaaneHbi K Mennannoll: nnoeKoeTn. TaK, nan

pnMep, <j>oKyenpyiOIUHM nell:eTBHeM B BepTHK81lbHOM nanpasneiUIH o6nanaeT aneKTpOeT8TR'Iee

KOe none, o6pa30BaHHOe OTPHU8Tellb!Ib!M HanpHJKeHneM, npHilOJKeHHblM K UYBHTY UllH yny.'l

menJIH pB60Thi BhreoKO'IBeTOTHoro renepBTOpB. KennepoM, cl>nneKBpo II EBp6be 6bmn npo

aeueHhl npn61lH3HTellbHbJe paeqeTbl <j>oKyenpyroiUero UeJ'ieTBHSI OTpHUBTellbHOrO HBnpstJKeHRSI 
/3/ 

liB 11yanTe nnst ennxpoUHKnoTpona UEPHB • B pBc'leTBX ne Y'IHTbiBBnoeb annstnne eTon6B 

HOHJlOrO neTO'IHHKB na pacnpenenenne nonst, TBK KBK B eHHXpOUHKilOTpOHe l!EPHB ReTO'I

HHK pB6oTaeT TOilbKO B Teqenne BpeMenn aaxBBTa nonos. B aTOM eny'IBe ¢oKyenpyromee 

neJl:CTBIIe MBKeHMallbHO B UeHTpe yCKOpHTellSI H eTBHOBHTest neqe3BIO!Ue Mallb!M HB 

r = 12.;.13 eM. 

OnnaKo 3BBHeHMOCTb ¢oKyenpyromero nell:eTBHst oTpHUBTenbnoro nanpstJKennst HB nyBn

Te oT pBUHyea B eRHXpOUHKilOTpone 0!15UJ HMeeT neeKOilbKO Jlpyroll: XBpBKTep, TBK KBK liB 

paeapeneneHHe 81leKTpH'IeeKOrO nOilSI UYaHTa B ueHTp81lbHOJl: o6naeTH eyrueeTBeHHOe BllHSI-

HIIe OK83biBaeT nnaaMeHHbll'i eTOil6 HOHHOrO HCTOqHHK8, KOTOpb!Jl: eyrueeTByeT B Te'le-
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nne seero speMenn. ycKopeHHH • B peaynbTaTe aToro ¢oKyenpyromee nef!CTBHe eMeme-

nnst ne noeTnraeT MaKeHMyMa B uenTpe MamnHhi, a enanaeT no nymr na rpBHHUe nnaaMbl 

nyrosoro paapstna. Bnnstnne oTpnuaTenbnoro nanpstJKennst na nyanTe na nnTeneiiBHOCTb nyq

Ka apoTonoB B ennxpounKnoTpone OHHH noKaaano na pne. I. 

OTcyTeTsne B ennxpounKnoTpone OHHH npoTnsonyanTnoii paMKH eoanaeT 6naronpnstT

nwe soaMoJKnoeTH nnst ¢opMnposannst nononnnTenbnoro aneKTpocTaTnqeeKoro nonst, ¢oKyen

pywmero nyqoK. B sepTnKanbHOM nanpasnennn. 

llnn C03ll8HHR nononHHTenbaoro aneKTpocTaTnqecKoro nonn c aepTHKanbaoH cocTaBnR

rowefi HanpstJKeHHOeTH B ueHTp81lbHOif o6naeTH 6binH HCnOilb30B8Hbl UB8 nonyKpyrnhre 81l9K

TpOJl80 paCnOilOJKeHHb!9 npoTHB UYBHTa eHMMeTpH'IHO OTHOeHTellbHO M9UH8HHOf! nnOCKOeTH. 

Dpil nonaqe na nnx oTpnuaTenbnoro nanpstJKennH B npoeTpaneTse MeJKny nyanToM II aneK-

TponaMR BOKpyr eTOn6a HOHHOro HeTO'IHHK8 o6paayeTest 81l9KTpOeTaTH'I9eK09 none, o6nanaro

mee ¢oKyenpyromnM neiieTsHeM, ananornqnhiM nell:cTsnro oTpnuaTenbnoro nanpstJKennst na 

uyanTe. Kon¢nrypaunH nononnnTenbHoro aneKTpoeTaTnqeeKoro nonH nayqanae.b npn noMo

IUH MOUenHpOBBHHSI ueHTpallbHOif qaeTH ycKOpHTellbHOJl: K8Mepb! e UYBHTOM, HOHHb!M HeTO'I

HHKOM H <j>oKyenpyiOIUHMII <llleKTpOUBMII B aneKTpOilHTH'IeeKOii BBHHe/
4

/ • DpH 8TOM npen-. 

nonaranoch, qTo nna3MeHHhifi cTon6 HOHaoro HCTOqHHK8 H8XOllHTCR non ITOT9HUHanOM 

3eMJ1H. 

Ha p1Ie. 2 noKaaano paenpenenen!Ie noTenunana B Mennannoii nnoeKoCTII ennxpounKno

Tpona B511H3H UeHTp8 npll nonaqe HB AyBHT OTpHU8TellbHOrO HallpH>K9HHH 1,7 KB, 8 Ha 81l9K• 

Tp0/1bl -, !2,5 KB. nmr H8XOJKUeHJHI BepTHK81lbHOif eoCT8BilSI!OIU9if UOll01lHHT91lbHOrO 81l9!<Tp0-
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CTBTHqeCKOrO nonH ITpOH3BOllHnHCb H3M9p9HHR B aneKTpOnHTHqecKOfi B8HHe 3aBHCHMOCTefi no

T9HUII81l8 OT Z no KOOpUHH8T>!OH CeTKe nmt pHU8 3HaqeHHif paUHyca op6HTbl r II 8311-
/4/ 

MyTa ¢ oTcqHThrBaeMoro oT neprrennnKynHpa, uarrpasnennoro II3 uenTpa K nyanTy 

BepTnKallbHhre ennhi paceqiiTbiBannc~ no ¢opMyne: 

rue u(z,r,¢) 

.o.nR 3Haqeanii: 

F. (r,¢) = _ e w(z,r,¢) _d_z_' 

- 38BliCliMOCTli noTeHUUana OT pacCTORHHH JlO M8JlH8HHOil ITnOCKOCTH 

II cp , aanasaeMbiX KoopUI!HBTnoii eeTKOfr. Ha pile. 3 nao6pa>Ke!lbl rpa-

<j>IIKII UOnOilHHT91lbHblX <j>OKYCIIpyiOIUIIX eHil0 neilCTBY!OIUHX 118 npOTOHbl Ha paCCTOHHHII 4,5 CM 

OT M9)liiBHHOii nllOCKOeTII rrpl! no)laqe HB 3/lSKTpO)lbl OTpHUBTellbHOrO H8llpmKeHHli B 12,5 KB. 

3neKTpOUbi naxolliiilHCb npll aToM na paeeTostHIIII 15 eM oT uenTpa yeKopr!Tenst. DIIKII na 

KpiiBb!X B paiionax a311MYTOB ¢ = 70 - 80° H </J = 280 - 290° UllSI paUI!yeOB op611T, 

naqHH8H C 10 eM, 06b5JeHIIIOTe51 BllH51Hll9M UY8HT8 Ha KOH<j>nrypaUll!O 81leKTpOCT8TH-

qeeKOrO !lOllS!, TaK KaK B paiione 8TllX aanMyTOB op61ITbl rrepeeeKB!OT KpOMKY nyanTa. Dpo-

san <j>oKycnpyiOIUIIX enn oKono aanMyTa ¢ = 180° nnst r = 14 eM o6yenosnen aa-

xonoM op6nT B ne<jloKycnpyromyro o6naeTb nononnnTellbHoro aneKTpocTaTnqeeKoro nonSJ. 

Ycpe.nneHHbte no a3HMYTY BepTnKanhHbte cnnhi norronnuTenbnoro aneKTpocTaTnLJecKoro 

nong B aasneiiMOeTn oT paAI!yea op6nThi npeneTasnenhr na pne. 4. CnenyeT oTM9THTb, 'ITO 

BJ1HHHH8M nepBOil: rapMOHHKH ¢oKyCHpyiOillHX CHn, K8K ITOK838J1H IIpOB9Jl8HIII,Je OU8HKH, MO}I<HO 

npene6pe'Ibo nng epaBH9Hllll Ha plle. 4 npltB9)leH rpa4>I!K MariiiiTHbiX d,lOKycnpyiO!UllX ellll, neJ'i

CTBYIOIIlHX 118 llpOTOHbl H8 TOM 2Ke paCCTOHHHH OT .M8JlH8IIIIOii ITJlOCKOCTH. 

norrollHHTellbHb!9 <j>oKyCnpyiOlUlle ellllbl 0 npeBblillaJOJlllte H8 M81lb!X pa)lltyeaX MarnHTI!b!e 

cHnLI, yMeHblll8IOT pacxoUMMOCTh ny,-m:a B nepTnKanLUOM Hanpanneanu non neficTnneM cnn 

KynouoncKoro pacTanKHBBHHR. B po3ynhTaTe aToro yneniPHIBaeTcg qncno qacTHU, .llOCTHTa

IOlUIIX pannycos, rue eyMMa nononnnTenbHbiX <j>oKyenpyromnx aneKTpoeTaTJiqeeKI!X enn n cp6-

KycHpyrorunx MarnHTHhiX cun npenbiiUfleT cHni>I KynoaoncKoro pacTanKHBannH. Ha pa.nuycax, 

60JlblliHX 15 CM, JlOITOnHHTeJlbH08 aneKTPc;:>CT8THY:OCKOe none OKa3biB88T H8 nyt.tOK .neqJOKyCH

pyroruee neiieTBHe, KaK aTo BI!UHO ll3 puc. 4. OnnaKo ua aTrrx pannycax MarmtTI!bie lj>oKyell

pyromne cHnbi 3HaquTenhHO 6onbrne aneKTpocTaTIP-IecKnx, II nepTnKanhiHHl ycToiiqnnocTb 

nyqKa ne aapyrnaeTcH. 

CxeMa paerronoJKeHJIII ¢oKyeiipyromnx aneKTponon B KaMepe yeKopnTen<l noKaaana na 

pile. 5, a <jloTorpacjnur - na pile. 6 • 3neKTpon~or pacrrono~<enbr npoTHB nyanTa. Omr }l!eeTKO 

yKpeiTJ19Hbl ,ITPH ITOMOllUI .. CT8aTIITOBblX ll30J15ITOpOB HB IIniiT8X, KOTOpbte CBH3Bllbl C K8p8TK8-

Mll. KapeTKH MoryT nepensuraThCSl rrepnenp:nKynflpuo KpoMKe nyanTa no nanpnnnsuonui~I, npn· 

KpenneHHbiM 
K KpbiUIK8M K8M8phi. flnliTI,J

1 
KapeTKII H nanpaBnsllOIHIIe CJJ.en£Hihl JI3 JJ.IOpllJIIOr-.tii-

IIIIH. PacCTOHHHe MeX<UY aneKTponaMU MeJI5IeTCSI ITpii ITOMOIHU BIIIITOB, COeJliiH5IIOT!UIX KnpeT-
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i KII C llJliiTBMII, noJlBIIlKIIbl9 'IBCTII 8Kp8110B MOryT nepeJlBIIrBThCll B nepT1IK8JlhHOM HanpaB

JleUIIII II cnya<BT JlJlll cpopM1IpOB8111Ill cpOKYCIIpyromero 8Jl9KTpOCTBTII'I9CKOrO llOJlll B llpOCTp811-

CTB9 Me>KJlY nyanToM n ¢oKycnpyromnMII aneKTponaMII, Ha p1Ic, 5 noKa3ano xapaKTepuoe 

nanpanneHIIe JlBYX CIIJlOBhiX JliiiiiiH - OT JlYBHTB K 8Jl9KTpOJl1lM II OT 8Kp8HOB K 8Jl9KTp0Jl1lM

rrp1I nonaqe na aneKTPOilbi oTpiiUaTenhnoro uanpHJKeunll, KouneucaTopbi oomeil eMKOCThro 

0,0 I MK¢ na U " = 27 KB 3a3eMnllroT aneKTpOJlhi no BhiCOKO'IaCTOTHOMy uanpllJKeHIIro, 
pau 

KoucTpyKUIIll Kpennemnt KonneucaTopon MeJKily nniiTaMn II aneKTponaMn npenycMaTpiinaeT IIX 

Oh!CTpyro 38M9HY B cnyqae BblXOJlB H3 CTpOll, 'ITO cymecTB9HHO C TO'IKII 3p9HHll MHHIIMBJlh

HOrO o5nyqeumt o5cny>Imnaromero nepcouana, HanpHJKenne nonBOJliiTCll K ¢oKycnpyromnM aneK

TponaM npii llOMOIUH llBYX cpiinepoB C ll30n>IUII9H ll3 KBapueBb!X TpyooK, npOJlOlK9HHbiX BHYT

p11 KaMepbi, B BOJlhl B naKyyMnyro KaMepy ocymecTBJlst!OTCll qepe3 cTeaTHTOBbie li30JlllTOpbi 

pa3nenhHO nnsr nepxuero n HH>Knero aneKTponon. 

3Kcnepl!M9HT8Jlhllbl9 38BHCHMOCTII, CHllTbl9 npH HCnhiTBHHII cpOKyCHpyromero YCTpOfi

CTBa, ll0JlTB9pJKil8IDT Cy!ll9CTBOB1lllll9 orpaHH'Il!Bll!O!ll9rO JleifcTBllll llpOCTpaHCTB9HHOrO 38pll

Jl1l na TOK BHyTpeHIIerO ny'!Ka B CHHXpOUliKJlOTpone, 

Ha p11c, 7 rroKa3ana 3BBIICHMOCTh IIHTeHcnnnoCTII rry'!Ka rrpoTonon na KOHe'IHOM pa-

anyce oT ¢oKyC1Ipyromero narrplllK9Hilll U cp np11 pa3noM pacxone noaopona, nocTyrraJO-

mero n IIOHHbiil ncTO'IHIIK rrpn nynenoM nanplllK9Hiln ayrii. B cnnxpounKnorpone 011.HI1 ncrronh-

3yeTcll HOI!Hblll IICTO'IHHK C XOJlOJllfb!M KBTOJlOM, npn ITOJl8'I9 H900JlhJUOrO KOUII'I9CTB1l ra3a 

5onhmnncTno o5pa3onanmnxcll nouon 3axnaThiBaeTcll n rrpouecc ycKopenllll, TaK KaK nenn

qnua rrpocTpancTnennoro 3apllna uenennKa 11 ero pacTanKnnaromee aelicTnlle Mano, oTno

cnTenhnoe ynennqeune TOKa nyqKa n pe3ynhTaTe nelicTBHll ¢oKycnpyromero rronll aneKTpo

non ne3Ha'<nTenhno. Pe3Koe Y'renbruenl!e nnTencnnnocTII rry'!Ka anll cny'<all pacxona ra3a 

3 3 eM IMnn c ynennqenneM U¢ oo1>llCHlleTcll uapyruenueM paooTbi nonuoro HCTO'IHHKa 

llpll HyneBOM H8llp5DK9HHH nyrn. C yaenuqeHH9M KOniP!9CTB8 ITOCTYII8IOW9ro B HOHHblif HC

TO';I-HHK aonopo.oa aoapacTaeT o6mee qncno noHol31 a cne.ooaaTenhH0 1 'lHJ:cno npoTOHOB1 aaxaa

TbJBaeMbiX B rrpouecc ycKopeHIIll, II IIJlOTHOCTb 3apllll1l B IIY'!Ke. nooaBKa K TOKY rryqKa npn 

llO.ll81{9 HB 9n9KTpO.llbl OTpHU8TenbHOrO H8llp5DK9HHH yaenHlJHB89TCH, TBK KBK B03pOC-

Ill8ll l!JlOTHOCTh IIy'IKJl IIpi!BOJliiT K yB9Jlli'I9HIIIO ae<jJOKYCHpyromero Jl9HCTBI!ll l!pOCTpaHCTB9H

HOrO 38pllllllo BMecTe C T9M B 8TOM cJiyqae JlJill KOMII9HC8Ullll aecpOKYCIIpyiOIUllX CllJI Tpe

oyeTCll oonee BLICOKOe Hll1IpllJK9llll9 Hll cpOKYCilpyiO!UIIX 8JI9KTp0Jl8X, 3TOT IIpOU9CC IIpOJl0Jl

)K89TCH1 llOK8 H3-38 B03pOClli9il nnOTHOCTH r838 B U9HTpanbHOI'i o6naCTH yCKOpHTeng IIOT9-

pn, Bbi3B8HHbi9 p8CC9HHH9M I-18 raae, I-18 llpHB8.0.YT K CHIDK8HHIO TOKB nyqKa. MaKCHMBJib

HOe ynennqen11e TOKa non neilcTBIIeM ¢oKycrrpoBKH rrpn pa3HOM pacxone ra3a rroKa3ano 

B rrpouenTax na KpHBbiX puc. 7. 

Ha pHc. 8 npiiBe.neHbi aaanorFPIHbie aaBHCHMOCTH, rae B KaqecTne .o:orronnnTeJihHoro 

IIapaMeTpa Bbi6paHO H8llpSIJK9Hll9 Jlyrn HOHHOrO UCTO'l)HIIKB. 3aBIICHMOCTb HHT9HCHBHOCTH OT 

HarrplllKeHI!ll nyrn O'IeHh cna6aH, 

6 
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3aBHCHMOCTb HHT9HCHBHOCTH ny'!Ka ua KOHe'IHOM pannyce oT ¢oKycnpyromero na-

npsrJKennsr u¢ 
nnsr pa3HbiX 3naqennil ycKopsrromero uanpsrJKeHllll na nyanTe noKa3aua na 

p1Ic, 9. Bnnno, 'ITO npn MBJlbiX aMnnnTyaax ycKopHromero uanplllK9HIIll ¢oKyc1Ipyromee neilcT-

BH9 BCllOMOr8T9nhHblX aneKTpO.llOB H8B9nHK0 1 TBK KBK II B 8TOM cnyqae H3-38 H900JlhiUO-

ro 'IIICJlll 38XBJl'I9HHhlX B peJKHM YCKOp9HH51 npOTOHOB nJlOTHOCTb 38pllJlOB B llY'IK9 Mana II 

oua npaKTH'IeCKII ne npnnoJlHT K noTepllM ny'<Kll ll3-3a cnn KynononcKoro pacTanKnnanull, 

C ynenuqenueM ycKOpllromero nanpllJKeHI!ll nnoTHOCTh 3apllllOB n nyqKe no3pacTaeT, II noTe

pi! TOKa ny'<Ka n3-3a cnn KynononcKoro pacTanKnnanull MoryT ob!Th CKoMnencnponanhi aneK

TpocTaTII'I9CKoil cpOKYCIIpOBKOH, 0THOCIIT9JlhH09 yB9Jlll'I9Hil9 IIHT9HCIIBHOCTII npu Jl9HCTBIIII 

8JleKTpOCT8Til'I9CKOll cpoKycnpOBKll YKB38HO 118 COOTB9TCTBYIDIUIIX Kpl!Bb!X, C ll0Bb!IU9Hll9M yc-

KOpHIDWBrO H8ITPH*9HHH OTHOCHTenbH09 yaennqeHM9 MHT9HCRBHOCTH B03p8CT89T 1 8 M8KCM

MYM canuraeTCll B cTopony 5onhJUIIX 3Ha'!enuil ¢oKycnpyromero nanpllJKennll. 

Ha puc, 10 noKa3ana 3anncllMOCTh TOKa ny'!Ka oT cjloKycnpyromero ItanplllK9Hilll U ¢ 

na aneKTponax npn pa3HbiX 3Ha'!ennllx oTpuuaTenhnoro nanpllJK9Hilll na nyanTe U n • 

Bnano, 'ITO c ynenn'IenneM U n OITTHMYM CMemaeTCll H93118'IIIT91lhHO B CTOpOHY OOilh-

IliHX 3H8lJ9HUil Uq, , npll 8TOM OTIIOCllT9JlhH09 B03p8CT8111!9 IIHT9HCIIBHOCTH 00Jlh!U9 npll 

M9Hh!U9M 3H8'!9Hllll U 1l npll HyneBOM <jJOKYC11pyiO!ll9M narrplllK9Hllll 8Jl9KTpOCT8Tll'I9CKCll 

<jloKyCI!pOBKJl C03Jl89TCll TOJlbKO OTpllUBTeJlbHbiM H8llpll>I<9Hil9M Hll 1lY1lHT9, 

Bcne.ncTBHe H3MeHeHMH HanpaeneHMH sepTMKBJihHhiX :aneKTpocTaTMqecKIIX cnn npn no

na'<e na aneKTPOllhi narrplllKenn<~ oopaTiroli rron11pnocT11 ( +) TOK rryqKa cnnJKaeTCll, Ha prrc. 11 

npHB9Jl91!8 38BllCIIMOCTh TOK8 npoTOHOB H8 p81lllYC9 60 CM OT B9llll'II!Hbl II 3HBK8 Hanp11-

)K9HUH1 no.oaeaeMoro Ha ¢oKycnpyiOrnne sneKTpO.O.bi. Cne.oyeT oTM9THTh, qTo npn rroJIO}KH-

T9Jlhll0ll IIOJlllpi!OCTII JlOCTIIraeTCll yCTOH'IIIBOCTh paOOTbl YCKOp1IT9Jlll B peJKHM9 nOHHJK9HHOll 

llHT911CllBIIOCTH, KOTOpblll TpeoyeTCll B H9KOTOpblX 9KCIT9pllM9HTllX, no HCnOJlh30B8HIIll 8TOrO 

cnoco6a CHHJK8HMe nHTeHcHBHOCTH ocyrnecTBJIHJIOCh yMeHhllieHneM ycKopSiroiUero HarrpHx<eHHSI 

n pacxona ra3a, npn aTOM 3Ha'InTeJlhHoe ( 5onee '!eM B 100 pa3) yMenbruenl!e TOKa rry'!Ka 

orpaHH'L{HBBJIOCb H8YCTOfi'L{HBOfi pa60TOfi HOHHOrO IICTQqHMK8, 

Ha pnc. 12 rroKa3ana 3aBHCIIMOCTh nnTeHCIIBHOCTll rry'!Ka rrpoTonon OT ¢oKyc11pyiOme

ro HarrplllK9HIIll JlJlll 119CKOJlbKIIX paCCTOllHllll M9lK1lY KpOMKBMII llYBllTB ll ~OKYCIIpyiO!llllX 

aneKTponoa. Bo3pacTanue TOKa rryqKa c ynenn'reuneM 3a3opa MeJKay ayaHTOM n aneKTpona

Mil CBII3BHO c pacrul!penlleM cjloKycupyiO!lleii oonacTII (eM. pnc, 5), 3aKonoMepeH 11 poeT 

HllllplllK9Hllll, npll KOTOpOM TOK ITy'IK8 MJlKCllMBUeH - Tpe6yeM8ll Jlnll cpoKyCI!pOBKII B9Jlii'IIIII1l 

B8pTHK8JlbHOi1: KOMllOH9HTbl H8ITpsUK9HHOCTH 3JI8KTpOCTBTHqecKOrO ITOJISI JlOJIJKH8 OCT8B8TbCH 

H8H3M9HHOfi. ilpu yaenHqeaHn 3830pa STO .oocTHraeTCH yaenHqeHneM nanpgmenHSI. Hannqne 

onTI!MyMa ¢oKycnpyiOruero nelicTBllll OT neJIH'IHHbi uarrplllK9HHll U¢ cBH3ano c aelicTnlleM 

I-18 nyqoK 38pHJK9HHbiX qaCTHU ropH30HT8JibHOI•i COCT8BJISliOlii9ii 3JI9KTpOCT8TH'l)9CKOrO rronn, 
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KOTOpaH Bbi3biB8eT l!pel!cp op6nT, 3To llpHBOIIHT K IIOTepSIM BH8'lane ycKopeHHSI '18CTHU 1 CO

Bepiii810IUHX OOilbiiiHe pai!II81IbHO-<l!a30Bbie KoneoaHHSI, 11sseCTH01 'ITO 'l8CTOTbi 1 npl! KOTOpbiX 

·npOHCXOIIHT 38XB8T 3THX 'l8CTHU, H8XOIIS!TCSI BOIIII31! Bepxnel! rpaHHllhl IIII8118SOH8 'l8CTOT 
/1/ 

saxsaTa • 11sMepenne speMenn saxsaTa B sasncnMOCTH oT UcjJ , npoHSBel!eHHoe ny-

TeM TIOCTeTieHHO!'O 00pb!B8HHSI 'IBCTOTHOH nporpaMMbl CO CTOpOHhl BepXHIIX 'l8CTOT l!el!CT-

anTenhHO rroKaaano, qTo c ysennqeaneM Uq. sepXHSIH rpannua l!nanasona qacToT sax-

saTa cMemaeTCSI B cTopony 6onee HHSKHX qacTOT (eM. pnc. 13). HHlKHSISI rpanHua TaKJKe 

aeCKOilbKO CMernaeTCSI B CTOpOHY HlllKHliX 'l8CTOT1 T8K K8K 'l8CTllllbl 0 TepS!BIIIHeCSI panee 

HS-<38 CIIHIIIKOM Ob!CTporO na6opa 'mepr:<!ll ( T,e, CIIHIIIKOM OOilbiiiOH cpaSOBOl! CKOpOCTH) B 

pesynhTaTe l!pel!cpa n npeueccHH npHo6peTaiOT MeHhnme cpasoBbie CKopocTH H ne Bhin81!810T 

liS npouecca ycKopeHHSI. Ha6ni01!810IUeecg yMeHbiiieHne speMeHH saxBaTa c pOCTOM uq, 
(eM, pnc, 14) npoHcxoi!HT B ocnosnoM B pesynhTaTe noTepb qacTHU, cosepmaromux 6onh

mne pai!HanbHo-cpasoswe Kone6anug, BospacTanne TOKa ns-sa ysenuqeHHSI sepTnKanbHOl! 

cpoKyCllpOBKH C pOCTOM Uq. snaqane npesannpyeT Han noTepHMH qacTnu, saxsaTbiBaeMbiX 

BOI!l!Sll sepxnel! rpaHHUbl o6nacTH ycTol!ql!BOCTH, li HHTeHCHBHOCTb nyqKa· pacTeT. npu I!Bilb-

nel!meM ysenH'lenun Uq. sospacTaromne noTepn qacTHu c 6onbmol! aMnnnTyl!ol! panuanb-

HO-<l!aSOBblX KOI!eOBHliH Bb!Sb!BBIOT yMeHbiiieHHe TOKB IIY'IK8, 

BnnSJnHe cpoKycHpyromero nanpS!JKeHHSI na speMennyro CTPYKTYPY nyqKa qacTnu noKasa

no HB pnc, 15 , 11s pnc, 15 Bli/IHO, 'ITO IIIIHTenbHOCTb l!Mnynbca ny'IKB Ha KOHe'IHOM pai!H

yce sospacTaeT npnMepno na 20%, 

11sMeHeHne Kpl!BliSHbl CHIIOBbiX lll!HHH 1 S8Mb!K810IIIHXCSI Ha 3KpaHbi 1 OO'bSICHS!eT SaBl!CII

MOCTb cpOKYCHpyroiiiero l!el!CTBHSI ycTpol!CTBa OT sasopa MeJKIIY aneKTPOIIBMH ll 3KpaHaMH, 

Bnngnne na TOK nyqKa sasopa MeJKny aKpaHaMn n KpOMKaMn cpoKycnpyromnx aneKTPOIIOB 

IIOKaSaHO HB pl!C, 16, 

Ha ocnose nposel!eHHhiX TeopeTnqecKnx n aKcnepHMeHTBIIbHhiX Hccnel!oBaHHii anep

Typa cpoKycnpyromnx aneKTPOIIOB 6bina Bhiopana pasnol! anepType IIYBHTa. Y'IHThiBaSI Heo6-

xonnMoCTb cTa6nnhHOl! pa6oTbi ycTpol!cTBa B ycnosngx nnnTenbnol! 3KcnnyaTauHn, sasopbi 

MelKI!y 3KpaHBMH H aneKTp01!8MH YCTaHOBI!eHbl 30 MM1 a paCCTOSIHHe OT IIYBHTB 1!0 3/IeKTpO

IIOB - 170 MM, MaKCliMBilbHOe SHa'leHHe TOKa B 3THX ycnoBHSIX IIOCTnraeTCSI llpl! 

U cp ~ - 13 KB, 

TaKnM o6pasoM, B pesynhTaTe ysennqeang cpoKycHpyromnx cnn B ueHTpanbHOii o6nac

TH ycKopnTeng TOK nyqKa na KOI!e'IHOM pa11uyce sospoc c I, I-1,2 MKa 110 2,1-2,3 MKa, 

B saKnroqenne aBTOpbi BbipaJKaroT 6narol!apnocTh cTapmnM TexnnKaM 8.11. 11sanosy n 

IO.B. MaKcnMosy sa nsroTosnenne BbmpS!MHTeng Ha 30 KB, KOIICTpyKTopy 11.X. HosnpHHy 

II HB'IBilbHHKY MexaHH'leCKHX MacTepCKIIX naGopaTopnn Sll!epHbiX npo6neM K.A. 6afiqepy sa 

6onhiiiHe ycnnHSI no paspa6oTKe n nsroTosneHHIO KOHCTpyKnnn cpoKycnpyromero ycTpol!cTBa, 

a TaKJKe rnaBHOMy HHJKeHepy naoopaTOpllll f,I1,CenHBaHOBy sa OOilbiiiYIO 1101!/IeplKKY npn ee 

BHenpeann. 
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