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TTpoBetteHbl TeopeTll'IeCKIIe II 3KCl!EplIMeHTanbHb!e nccnettoBaHnH l!O pa3-

pa60TKe II30XpOHHOI'O UIIKl!OTpOHa C perynllpyeMOfi 3Heprnefi Ha 6a3e MarHl!Ta 

ycKopnTenH Y-120. TToKa3aHa B03MOlliHOCTb C03ttaHl!H WllpOKOUl!al!a30HHOI'O 

ycKopnTenH llpOTOHOB, nefiTOl!OB II a -'IaCTIIU. TTpettenbl!BH s11epr11H "npoTo-

110B 3TOI'O ycKop11Tem1 6ytteT COCTaBl!HTb 40 M 3B, TTpettycMaTpnBaeTcH yMel!b

we1111e sHepreTn'IeCKoro pa36poca BbIBetteH11oro rry'!Ka rryTeM cTa611~113au1111 

aMIIl!IITYAbl ycKopmowero HaIIpHlliel!nH II cpopMIIPOBal!l!H pattnanbHOI'O. 3MIITTal!

ca lly'IK8 B npouecce OTCOCa IIOHOB 113 IIOHIIOI'O IICTO'IHl!Ka, 

OCl!OBHbJe rrapaMeTpb! 3TOI'O ycKopnTenH, a T8Kllie 3T8IIbl pa3pa60TKll 1 

rrpnaetteHbI B Ta6nnue I. 

Pa6oTa Bbll!Ol!l!Hnacb Ha ocHoBe peweHnfi XXVII ceccnn Y'IeHoro coae

Ta Ol1.Hl1, peKOMel!ttaunfi Y'Iel!OI'O COBeTa rro Hll3KIIM s11eprl!HM II .HttepHoro 

KOMIITeTa. 

]. CTpyKTypa MaI'IIIITl!OI'.O IIOl!H 

, 8 H8CTOH!Uee BpeMH ll30XpOHHbie UllKl!OTpOHbl rrpn CJ -o6pa3HOM Mar-. 

l!l!Te pa3pa6aTblB8!0TCH 'ABYX TIIIIOB: 

a) C OAHIIM ycKopH!OWHM sneKTPOAOM ( ttyaHTOM) ; 

6) c 11eCKOl!bKllMII ycKopH!Ollll{Mll sneKTpottaMn. 

Y Ka:lKttoro 113 3TIIX TIIIIOB MaWIIH l!MeroTCH rrpenMywecTBa II 11ettOCTaTKII. 

TaK, HanpnMep, cpnpMa Philips Ha cpettHne sHeprnn rrpettrro'!nTaeT ycKo-

pnTenn Tnrra "a", cpnpMa AEG Tnrra "6". 
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HaMl! Bb16paHa Cl!CTeMa C OAHl!M ycKopmoumM sneKTPOAOM rrpOTSIJKeH

HOCTb!O 180°, 3TOT ·Bb16op AllKTOBancSI cnenyIOllll!Mll coo6palKeHllSIMII: 

a) MaKCl!ManbHYIO 9Heprl!IO IIpOTOHOB 40 MsB HeB03MOlKHO IIOnY,IHTb 

IIpll ceKTOpHbIX HaKnanKaX Ha rronroce MarHl!Ta, TaK KaK Tpe6yeMaSI Benl!'ll!Ha 

Bap11au1111 IIpll 9TOM rrpeBb!lllaeT 40%; 

6) rrp11 KPYTOCII!!panbHOU CTpyKType MarHIITHOro rronn, KOTopaS! o6ecrre

'll!BaeT B03MOlKHOCTb ycKopeHIISI rrpoTOHOB no 40 M 9B, HeB03MOlKHO ycTaHo

Bl!Tb YCKOpSl!Ollll!e sneKTPOAbl B non11Hax, TaK KaK B 9TOM cnyqae cywecT

BeHHO 3aTpynHneTCSI rrepecTpOfiKa qacTo.T B TaKOll CIICTeMe ·; 

B) Tpe6oBaHl!e yBen11'1eH11S1 MOH09HepreTl!'IHOCTII HanaraeT JKeCTKlle 

ycnoBIISI Ha aMIInllTYAY CB060AHhlX Kone6aHIIU B KOHUe UIIKna ycKopeHl!SI, CTp11 

180-rpanycHOM nyaHTe BnllSIHlle Bb!COKO'laCTOTHoro ·rronSI Ha aMIInllTYAhl KO

n~6aHllll MIIHl!ManbHOl 1/. 

TTp!! Bb16ope CTpyKTypbl MarHIITHOro rronSI rrpenrronarancSI OTKa3 OT 

IICIIOnb30BaHIISI rpoM03AKIIX Bap11au110HHb!X TOKOBb!X o6MOTOK nnSI peryn11po

BaHIISI Benll'IIIHbl Bap11au1111 IIpll rrepecTpofiKe pelKl!MOB Ha pa3nll'IHbJe IIHAYK

UIIII, ilnSI ~opM!!poBaHIISI 3aKOHa cpenHefi HaIIpSIJKeHHOCTII MarHIITHoro rronSI 

rrpenycMaTp!!BaIOTCSI TOKOBbie KaTyllIKII, KOTOpbie nonlKHbl o6ecrre'IIITL rrepe

CTpofiKy cpenHero rronSI c TO'IHOCTbIO :!:_3 re, 

Crr11panbHbJe llIIIMMbl 11 06MOTKI! 6ynyT pa3MewaTbCSI B 3a3ope MelKAY 

Kpb!llIKaMII. BaKyyMHOll KaMepb!, paBHOM 220 MM. M11HIIManbHoe paCCTOSIHlle 

MelKAY sneMeHTaMI! CIICTeMbl IIO BepTl!Kan11 COCTaBmJeT 82 MM, 

4eTb!pe rrapb! 11neHTll'1HblX CTl'\nbHb!X llll!MM r = 18 cf, ( p11c, 1) pan11-

anbHOll IIpOTSIJKeHHOCTb!O ~ R = ( 10-600) MM CMeweHbl OTHOCl!TalbHO npyr 

npyra Ha yron 90°. ilnSI 06ecrreqea11S1 Tpe6yeMofi Bap11au1111 Ha ManhIX pan11y-

cax 3a3op Bb!6paH MIIHl!ManbHb!M, TTpo~llnb CIIll,.t:)anbHbIX llll!MM hi (r) H . ~ 

h 
2 

( r ) 
1 

( h I (r ) II h 
2 

(r) - paCCTOSIHlle MelKAY rop1!30HTanbHb!MII IIOBepx-

HOCTSIMII llll!MM) Bb1611paeTCSI C Y'l~TOM B03MOlKHOCTII C03AaHl!SI Tpe6yeMoro 

cpenHero rronSI B GanaHHOM IIHTepBane IIHAYKUHll, 

YrnoBaSI rrpoTSIJKeHHOCTb a ( r) crr11panbHb!X llll!MM nonJKHa COOTBeT-

CTBOBaTb Tpe60BaH1110 pocTa cpenHero nonSI Bnonb µ:1n11yca II coxpaHeHHIO 

Bapnaun11 ( E ) rrp11 pa3nll'1Hb!X HHAYKIIIISIX, 
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(!!'....) (pnc, 2). MaKCIIManbHblfl BKnan 3a1maanpoBaHHOfl TOKOBOfl CIICTeMbl 
3 

rrpn rrepecTpofiKe cpenaero nonsi B naTepBane nanyKunrr (10➔ 18),103 re 6yneT 

COCTaBnSITb 2000 I'C, 
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yBenn'IeHne TOKa OCHOBHOfl o6MOTKII Ha Benn'Illlly "' 10-15%, 'ITO norrycTn-
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. 2. B1,1coK0'18CTOTH8H CIICTeMa 

B1,1COK0'18CTOTH8H CIICTeMa 1!30XpOHHOro lll!KnOTpoHa. Y-120 M 11om1rna 

o6ecne'!nBaTb nnaBHoe perynnpoBaHne sHeprnn B nnana3oHe, onpenenHeMoM 

B03M0ll(HOCTHMI! MarHHTHOil Cl!CTeMblo t.JacTOTbl o6pameHmI '!aCTl!ll npll TaKOM 

peryn11poBaHl!II sHepr1111 3aHl!MalOT 1111ana30H OT 26,3 Mru .( npoTOHbl MaKcll

ManbHOil snepr11n) /10 8,8 Mru ( neilTOHbl MIIHl!ManbHOil 3Hepr1111). 

HacTpOliKa Ha pa6o'!yl0 '!aCTOTy ocymecTBnHeTCH C IlOMOlllblO KOpOTK0-

38MKHyToli '!eTBepTbBOnHOBOil nl!Hl!I!. ilnH nepecTpOilKII '!aCTOTbl MOlKeT 61,1Tb 

ncnonh30BaHa IlO/lBl!lKHaH 3aKopOTKa, 1!3MeHHIOlllaH nnnny n111111n, nn11 IlO/lBl!lK

llbie na11enn, 1!3MeHHIOllll!e BOnHOBOe conpoT1IBne111ie Y'IBCTKa nl!Hl!I!. 

B Y-120 M npl!HHTa BTOpaH CIICTeMa nepecTpOilKII '!8CTOTbl. TTp11 3TOM 

KOIICOnb (pe30H8!1CHaH nn111rn - 11ya11T) l!MeeT Hal!Me!lbWYIO MHHY, a non

Bl!lKHLie nanenn CBH38Hbl TOnbKO C HapylKHLIMII '!aCTHMlf n11111111, '!TO 06ycnoB

n11BaeT 3Ha'!l!TenbHO 6onbWYIO Mexa!ll!'!eCKYIO cTa611nbHOCTb, '!eM B Cl!CTeMaX 

C IlOJ:lBl!lKl!OH 3aKOpOTKOMo 

Pe30Ha11c11ym mrnn!O B sToM cnyqae uenecoo6pa3HO. BLmonHl!Tb nnocKoil 

11 npHMoyronbuoil B nnane c w11p11noli BHyTpen11ero sneKTpona, paanoil MaK

c11ManhHoil w11p11ne nyanTa. 

nm1 yMel!bWeHIIH MOlll!IOCTI! noTepb Ha MaKCl!ManbHOil '!aCTOTe, BblpaBHII

BaHl!H Mom11ocT11 noTepb no 1111ana3oay II yMeHbWeHl!H xona na11en~il np11 nepe

CTpoilKe '!aCTOTbl uenecoo6pa3HO ncnonb30Ba1111e Tpl!MMepHblX KOH/leHCaTopoB 

31la'!IITem,11oii eMKOCTI!. 

TTponeneHHbie pac'!/iTbl noKa3bIBalOT, '!TO 11eo6xo1111Moe ycKOpSl!Olllee nanpH

l1<e1111e, npllllHTOe paBHblM 50 KB, MOlKeT 6b!Tb nony'leHo C IlOMOlllblO reHepaTopa 

MOlllHOCTblO OKono l 00 KBT. 

Xon naHeneil nnH nonnoil nepecTpoliKII '!aCTOTLI 6yneT cocTaBnSJTb 

50-t60 CM. 

LlnH npoBepKII npaBllnhHOCTII 3anolKeHHblX B paC'!eT npe11nonol1<eH11li 61,mo 

npone11e110 Mo11en11poaam1e CIICTeMbl C nanenbHOll nepecTpOllKOll '!aCTOTbl ( p11c.3). 

Pe3ynbTaTLI pacqeTa II 3KCilep11MeHTa, np11Be11eHHble Ha p11c.~·3, /l0CT8TO'IHO 

6nll3Klf. 
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Bb!COKO'l8CTOTHblll reHepaTop lllIKno'TpOHa 6y.neT CHa6lKeH ClICTeMoii nn.11 

8BTOM8TII'le'cKoii nporpaMMHOii nepecTpOllKlI 'l8CTOTbl no p.11ny Ll_lICKpeTHblX 

TOtJeK C B03MOlKHOCTbID nnaBHOll nepecTpOllKlI M0lKLIY 8TlIMlI TO'IK8Mll. TTepBo

HatJanbHa.11 CTa6nnhHOCTb aMnnnTyAhl ycKop.11romero HanpSilK0HlISI 10-3 C nOBb!lll0-

HlI0M B L18JlbHeii111eM 8TOll BenII'llIHbl LIO ( 1-2) 10-4. 

3. ABTOM8TlI'l0CKOe ynpaaneHne lI30XpOHHh!M UlIKnOTPOHOM 

Cneun¢nKa ycnoanii aKcnnyaTaunn n3oxpoHHoro unKnoTpoHa c aapbnpye-

MOH 8Heprneii, npenHa3Ha'l0HHOro nnSI ycKopeHIISI npoTOHOB lI a -'laCTIIU, 

HanaraeT oco6hJe Tpe6oBaHlISI Ha ClICTeMy ynpaBn0HlISI pelKIIMOM pa6oTbl Bcero 

ycKopnTenbHOrO KOMnneKca, COCTOSI!llero ll3 co6CTB0HHO UlIKJlOTpoHa lI Bcex 

aneMeHTOB TpaKTOB npOBO.QKlI ny'IKOB. nn.11 nonytJeHII.11 Ha Bb!XOLl0 TpaKTa 

tJaCTlIU C onpeneneHHOll 8Hepr11eii Heo6xOLllIMO 3a.naTb: pelKIIM pa60Tpl co6cTB0H

HO !ICTO'!Hl!Ka IIOHOB lI ero onTIIKII; B0JllI'llIHY cpe.nHero MarHIITHOro non.11 UlIK

JlOTpoHa; 'l8CTOTY ycKopSiro!llero BblCOKO'laCTOTHOro HanpSilK0Hll.ll; ·HanpSilK0HHOCTb 

8Jl0KTPll'IeCKOro 11011.11 B · a11eKTpOCT8TlI'l6CKOM .ne¢neKTOpe nm1 napaMeTpbl Bhl

BO.QHOll ClICT0Mbl 8Jl0KTpOMarHlITHOro Tllrra; BenlI'llIHbl noneii B pacnonolKeHHhlX 

no TpaKTy noaopoTHhlX MarHnTax; rpanneHTbl MarHIITHoro non.11 B ¢oKycnpyro

llllIX 11IIH3ax; MarnnTHoe n,one n 11111p11Hy meneii B ¢oKycax aHann3npyromnx 

Marm!ToB; noJ10lK6HlISI 3aTBOpOB nytJKa Ha Bxo.nax KOJ1JllIM8TOpOB 8KCnep11MeH

.TaJ1bHblX 6_0KCOB lI T.LI. Bee onepaunn .QOJllKHbl Bb!IlOnHSITbC.11 38 B03MOlKHO 

MlIHlIM8JlhH00 BpeMSI. 3Ta 38Lla'la MOlK0T 6b!Tb pEll!eHa nyTeM 11plIBJ10'!0HlISI 

B Ka'leCTBe nporpaMMaTopa pa6oThl 8Jl0M0HTOB ycKOpllT0JlbHOro KOMnneKca 

UllqJpOBOll yrrpaB11.11ro111eii Bbl'llICnnTenbHOll M8111lIHhl. 

3BM o6ecne'll!T 6b!CTpyro Bbl.QB'ly napaMeTpOB pelKIIMOB KBlKLIOro ll3 

8Jl0M0HTOB B 38BlIClIMOCTlI OT Benll'll!Hbl lICXO.QHblX xapaKT0plICTIIK ycKopeHHOro 

nytJKa. 06b!'IHO B .KatJeCTBe lICXO.QHblX .naHHhlX paccMaTplIBaroTCSI: Tlln ycKop.11e·

Mb!X 'l8CTIIU, !IX aHeprn.11, HOMep TpaKTa npoBO.QKlI nytJKa, xapaKTep 8KCnepn

MeHTa, Be.nymerocSI Ha ycKopnTene. Ha OCHOBe 8TlIX .naHHbIX, no BBe.neHHb!M 

3apaHee B naM.l!Tb Mallll!Hbl ¢yHKUIIOHaJlbHblM 38BIICIIMOCTSIM Bbl'll!Cn.llroTC.11 

Tpe6yromnec.11 pelKHMhI .nn.11 acex cncTeM unKnoTpoHa. 
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YcTaHOBKa 3TllX pe)KllMOB MO)K9T npoll3BOnllTbCSI nBYMSI cnoco6aMll -

BPY"lliyro, nn6o aBTOM8Tll'19CKll, Py'IHOe ynpaBnenne CIICTeMaMII Il03BOnSJeT 

ncnonb30B8Tb CTannapTHbie ycTpollCTBa.c apnTenbHhlM KOHTponeM ycTaHaBn11-

BaeMbIX Benl!'IIIH (onepaTop IICITOnbayeTCSI K8K rrpeo6pa30B8T~nb 11n¢opMau1111 

Tl!ITa KOA-ananor). TTp11 8BTOMaTll'!eCKOil ycTaHOBKe pe)Kl!MOB Bee peryn11pye

MbJe CIICTeMbl AOn)l{Hbl 6b!Tb o6opyAOB8Hbl rrpeo6paaoBaTem1MI! KOA-ananor, 

n1160 ycTpollCTB8MII 38110MIIH8HIISI ananorOBbIX yrrpaBnSl!OIUIIX c11rnan0B, rrocTy

rra10ut11x qepea KOMMyTaTop na 11x BXOAhI c BhIXOAa en11noro rrpeo6paaoaaTem1, 

BbIµl6oTannoro Ma1II11noll KoAa yrrpaansiromero c11rnana, 

ABTOM8Tll'IOCK8SI CIICTeMa 6eaycnoBHO rrpeAITO'ITl!TenbHell, HOCMOTpSI Ha 

To, '!TO oaa Tpe6yeT neKoToporo yaen11'!en11si o6oeMa 11crronbayeMoro sneKTpon

aoro 06opynoaan11si, 

B Ka'!eCTBe rrporpaMMIIPY!OIUell 8BM MO)KeT rrp11MeHS1TbCSI n1160 Bbl'IIICn11-

TenbH8SI M81IIl!Ha, IICITOnbayeMaSI 3KCilepl!MOHT8TOpaMI! AnSI rrepBll'l!IOil o6pa6oT

KII A8HHhlX (MalIIl!Ha rrepBoll CTyrren11 06pa60TK1!), n1160 crreu11anbH8SI yrrpaB

nSJJOIUaH 8BM, BXOASIIU8SI ·B sneKTpOHHblil KOMrrneKC CIICTOMbl yrrpaaneHl!SI ycKo

p11TeneM, Bo BTOpOM cnyqae, KpOMe BbIITOnHeHl!H ¢YHKUl!Il rrporpaMMaTopa, 

3TB M81IIl!H8 MQ)K9T IIIl!pOKO IICITOnb30B8TbCSI llnH anan11aa pelKl!Ma pa6oTbl 

OTAenbHbIX CIICTOM II BCero ycKOpl!TenH B uenoM II 3H8'11!TenbHO o6ner'!IIT 

BbIHBnen11e rrpH'IIIH napy1IIen11ll pelKHMa ero pa6oTbI, 

.UnH u11Kn0Tpona Y-120 M 6yneT paapa6oTana c11cTeMa yrrpaBne1111H 

c 11crmnbaoaan11eM aBTOHOMHoll yrrpaBnHroIUell 8BM Knacca PDP -8 ( narrp11-

Mep, 8BM THrra '8neKTpOHl!Ka-100', 'HccnenoaaTenb'), 

11cTO'IHIIKII Ill!TBHIIH OCHOBHOll II KOHUeHTp!!'!eCKIIX KOppeKTl!py!OIUIIX 

o6MoTOK 6ynyT ocnameHbI rrpeo6paaoaaTenHMII Kon-ananor. 

Y CT8HOBKa Benl!'ll!Hbl TO Ka B K8lKAOil 113 3TIIX o6MOTOK ( Kon TO Ka na 

BXOAHOM per11cTpe) MO)!{eT IlpOll3BOAl!TbCH KaK Bpyqnyro, TaK II 8BTOM8Tll'IOCKII 

yrrpaBnSIJOIUIIMII Cllr!fanaMI! c 8BM. 

CTpeMnen11e yny'IIIIl!Tb MOH03HepreTl!'IHOCTb ny'!Ka ycKopeHllbIX 'IBCTIIU 

C He11a6e)!{HOCTb!O Tpe6yeT CTa611m1aau1111 ¢a3bl rrponeTa rry'!Ka qepe3 YCKOpHIO

IUl!e men!! BbICOK0'18CTOTHOll CIICTeMbl, ABTOM8Tl!'!eCK811 CIICTeMa CTa6nnn-

38UIIII ¢a3bl rrponeTa MO)!{eT 6b!Tb IlOCTpoena na OCHOBO llHAYKUIIOHllbIX A8T'III

KOB c11rHanoB OT ycKop11eMbIX cryCTKOB aapHlKe!I!IbIX 'IBCTIIU ll 8BM, Bb!pa6a-
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TbIBa·JOweii c11r11anb1 KOpp9KUIIII TOKOB B KOIIU91!Tpll'l9CKIIX o6MOTKax, cpopM11py10-

w11x 1130Xp01!1109 M8I'IIIITl!Oe none UIIKnoTpo11a. EcTSCTBSIIIIO, 'ITO B STOM cny

•iae OTpa60TKa CIII'l!Bna KOppeKUIIII nom1rna 1Ip0113BO/lllTbCH aBTOM8Tll'l9CKII npll 

noMOWII CIICTSM IIIITBIIIIH, 06opynoBBllllblX BXO/lli!,IMII rrpeo6pa30BaTenHMII Kon

a11anor II COOTBSTCTBYIOWIIMI! 381IOM11118IOWIIMII,- ycTpoiiCTBaMII, 

4, Mo11oa11epreT11tJ11ocTb rryqKa 

Heo6xonllMbIMII ycnoBIIHMII nnH 11onyqe1111H BblCOKOii MOl!09119preTll'll!OCTII 

( Bbllll9 10-3) IIy'IKOB, 11apHny C BbICOKOii CT9II9llbl0 CTa611n113au1111 aM11n11Ty/lbl 

ycKOpH!OWSI'O l!alipHlKSHIIH, HBnHSTCH MBnblii pannanbllbiii 9MIITT8IIC IIY'IKa 

11 pelKIIM 0/:IIIHBKOBOI'O 'IIICna o6opOTOB KaJKnoro 11011a B IIpouecce ycKopeHIIH, 

ITpenBap11TenbHbI8 pacqeTbI, BbllIOnl!eHHb!S 110 USl!Tpanbl!Oii OIITl!Ke nyqKa, 

IIOK83b1B8IOT, 'ITO IIOHbl B IIHTepBane cpa3 /1 El = 25°, np11 ncnonb30B8Hl!II 

nynnepa II nayx nnacpparM, nocne 8 - 10 o6opoToB IIMSIOT pa36poc aMnn11-

Tyn CB06onllb!X pan11anbllb!X Kone6a1Inii, 119 npeBb!WBIOWllii 2 MM,. 

80 
TaK KaK 3aTyxa1111e aMnn11Tyn cB06on11b1X Kone6a1I11ii . Mano a=-==- , 

v'BQ, 
aMIITTa11c nytJKa 11a npenenbllbIX pan11ycax 6yneT 6n1130K K 811 MMpan. ( B -
cpenHHH 1111/:IYKURH M8I'l!IITIIOI'O nonH, Q ,- qaCTOTa CB06on11bIX Kone6a1111ii). 

Pa3Mep nyqKa B oceBoM 11anpaane111111 Bb16pa11 B npenenax 10-15 MM, 

'ITO COOTBSTCTByeT Tllllll'lllb!M pa3MepaM npn BHyTpeHJH(!M anepType nyal!Ta 

20 MM, ITp11 "neKorepe11T110M" ycKope111111 aMnnnTyna pannanbllbIX Kone6aunii 

2 MM npnaeneT K 91!9pI'9Tll49CKOii Heon~oponHOCTll IIY'IKa - 320 K9B, 'ITO 

YK83blB89T 11a Heo6xon11MOCTb pelKIIMa YCKOpSl!IIH llpll 0/:IIIHBKOBOM qncne 

o6opOTOB.K8lK/lOI'O HOHa (KorepeHTl!Oe ycKopeune). 

ilnH ocywecTBneHHH KOI'epeHTIIOI'O p9JKIIM8 YCKOpSl!llH B nocTaTO'IHO 

wnpoKoM cpa3oBoM nnana3011e npennonaraeTCH 11cnonb3oaa11ne onuoro nonon-

111ITenb11oro 60-rpanyc11oro 11n11 nByx 30-rpanycl!bIX aneKTponoB, pa60Ta10wnx 

118 TpeTbeii rapMOl!llKe OCllOBIIOfi '!8CTOTbl ycKOpHIOWSI'O uanpHlKSllllH, ITpn 

STOM IIOTpe6yeTCH TO'lllOCTb BbIIIOnlleHnH 38KO~a cpen11ero nonH Ha ypoBHe 

/1 B = 3 re npn TO'll!OCTII CTa6nnn3aunn nonH 
/1 B -5 
~ = 3, 10 , n IIOBbIWeHne 

CTa6imbHOCTll 8MllnllTY/lbl YCKOpH!OWSI'O ll8llpHlK9llllH no ( l-t2). 10-4. ITpn Bbl-
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nonHeHllll 3TllX ycnoBnii MOHOSHepreTnqHoCTb nyqKa B KOHUe ycKopeHHH oyneT 

onpenenHTbCH, B OCHOBHOM, CTerreHblO CTa611nnoamm aMIIITIITYllbl ycKOpHIOWero 

Harrpm1mHnH. 

5. Bbrnon ycKopeHHOro rryqKa 11s KaMepbI ycKop11Teng 

OcHOBHbIM Tpe60BaH11eM npn BbIBOne MOHOSHepreTnqecKoro rryqKa 113 

KaMepbl ycKopnTeng SIBUlJeTCH KorepeHTHOCTb CllCTeMbl BbIBona. Hapyl!JeHHe 

::lToro ycnOBIIH IIpllBOllllT K llOIIOUHHTenbHOMy 9HepreTnqeCKOMY paa6pocy •. 

TaK KaK vecTeCTBeHHbiii 0 mar ·op6nT rrpn ycKopeHllll rrpoTOHOB He 6yneT rrpe-

BbIIIJaTb 0,6 MM, nnH nonyqeHnH BbICOKoro Koacpcjmu11eHTa BbIBona 

( 50-60%) noTpe6yeTCSI norronHnTenhHbiii MexamrnM oa6poca 110HoB B aneKTpo

cTaTH'leCKHii Kaaan, TaK KaK nnH Bcero miarraaoHa aneprnii noHoB B ycKopn

Tene Q, -1 ·=A<<l , Han6onee rrpOCTbIM n acpcpeKTIIBHhIM MeTOllOM yaennqe

HHH aa6poca cnenyeT rrpnaaaTb MexaHnaM aoa6yllmeHn.11 KorepeHTHhIX Kone-

6annii B nepexonaoii aoHe. Ecn11 OTHocnTenhHy10 aennqnHy rrepBoii rapMoHnKn 

B CTPYKType nong 06oanaq11Tb (I 

Ar=rrc1 RCos(2rrAv+a0 ),rne v 

, To cMeweHne op6HTbI aa onnn o6opoT 

HoMep o6opoTa, a
0 

cpaoa rapMOHIIKII. 

3oHa nepexona B 9TOM cnyqae onpene:rneTc.11 HepaBeHCTBOM 2 rr Av +a O < L. . . 2 
LlnH napaMeTpOB paccMaTpllBaeMOii MalIIHHbl aa6poc 5 -f 6 MM MOlKHO nerKO 

nonyqnTh npn aennq11He nepaoii rapMoH11Kn, He npeBb11I1arowe1'l 50 -f 60 re. 

Lln.11 Bbrnona nyqKa c aHepr11eii npoToHoB no 40 MaB rrpn 9TOM .aa6poce 

MoryT 0b!Tb IICIIOllb30BaHbl CHCTeMbl nayx Timoa: 

a) aneKTpOCTBTnqecKa.11 CIICTeMa BbIBona, COCT0.11wa.11 H3 nayx CeKunii. 

ITepBa.11 pacnonolKeHa Ha rryTn unpKynnpyrowero nyqKa nepen ero axonoM a 

a nyaHT, aTopag - Ha nyTn oTKnoHeHHoro nyqKa rrocne ero ablxona no nyaH

Ta. Llanee Ha nyTll nyqKa M0lKeT 6b!Tb II0MeweH MarHHTHblii KaHan c II0CT0-

HHHOii HacTpoiiKoii, cpoKycnpyromeii B pannanbH0M HanpaaneHnn; 

6) CHCTeMa, C0CT0HWaH ll3 sneKTp0CTaTnqecKoro, lKeneaH0T0K0Boro 

ll MarHHTHoro KaHanoa C "II0CTD.11.HH0ii HaCTp0iiKoii. 

PemeHne aonpoca 0 BbI6ope CTpyKTypbl 0TKllOH.IIJOWeii CllCTeMbl 6yneT 

npnH.IIT0 nocne 0KOHqaHHH qncneHHbIX pacqeT0B II0 o6enM CHCTeMaM n npo

BeneHll.11 MonennpoBaHnH lKeneaHDT0K0Boro KaHana. 

12 



3 a K n ro 'I e H II e 

K 1130XpOHHblM UIIKnoTpOHaM, KOTOpb!S pa3pa6aTb!BaIDTCSI B HaCTOSil!lee 

BpeMSI B pa3nll'!Hb!X <pll311'18CKIIX na6opaTop1rnx, rrpe/l'bSIBnSIIDTCSI llBa llOIIOnHII

TenbHbIX Tpe6oBaHIISI - WHpOKllfi 1.111arra30H peryn11poBaHIISI 9HeprHII II MOH0-

9HepreTll'IHOCTb BbiB8ll8HHOro rry'!Ka. 3KcrrepHM8HTanbHbie pe3ynbTaTbI, KOTO

pb18 rrony,1eHbl Ha 1130XpOHHblX ·llHKnoTpoHax/ 2/, yKa3bIBaroT Ha To, '!TO B 6n11-

)KafiwHe rO/lbl OCHOBHbIM_ IIHCTpyMeHTOM B o6naCTII Sl/l8pHO<pll_311'18CKIIX 11ccne-

1lOBaHllfi CTaHyT 1130XpOHHb!8 UIIKnoTpOHbI, TaK KaK 9HepreTll'!8CKll8 B03MO)K

HOCTII aneKTpOCTaTll'ISCKIIX reHepaTopoB orpaHll'IHBaroTCSI 3Ha'!8HIISIMH 30440 M 3BI 

aapS!ll, 3To o6CTOSITenbcTBO llllKTyeT Heo6XOllllMOCT~ paCCMOTpeHHSI KaK rrpe-

1.1enbHb!X B03MO)KHOCTefi y)Ke pa60Tarom11x UHKnoTpOHOB rrp11 HX peKOHCTpyK

u1111, TaK II Heo6XOllllMOCTb paapa60TKII HOBblX UIIKnOTpOHOB, xapaKTepllCTIIKII 

ny'IKOB KOTOpb!X _6nll3KII K xapaKTepl!CTl!KaM ny'!KOB aneKTpocTaTl!'ISCKHX 

reHepaTopoB, HO npH cymecTBSHHOM yaenll'ISHHII npe1.1enbHOfi 9Hepr1111. 

He ,Bbl3bIBaeT COMHSHIISI , '!TO Ha116onee a1.1eKBaTHb!M pewea11eivI 9TOfi 

npo6neMbl SIBnSieTCSI C031laH11e HOBb!X ycKOpllTenefi/3,4/ C paa1.1eneHHb!MH 

op611TaMH II H8Bb!COKOfi IIHllYKUllefi cpe1.1Hero MarHIIT_HOro nonsi. 01.1HaKO CTOII

MOCTb II BpeMSI _ocymecTBneHIISI TaKIIX npoeKTOB MoryT oKa3aTbCSI aa npe1.1e

naM11 B03M0'1-HOCTefi OT/lSnhHb!X <pll311'18CKHX na6opaToplifi, 

B CBSl311 C 9THM Ha_ nepBOM 9Tane, IIO-BllllllMOMY, cne1.1yeT np113HaTb 

uenecoo6pa3Hb!M Bb!IIOnHeH11e peKOHCTpyKUllfi y)Ke pa60Tarom11x UIIKnoTpOHOB. 

npe1.1naraeMbifi BapllaHT peKOHCTpyKUIIH yCKOpllTensi Y-120 II03BOnllT cymecTBeH

HO paCWllpHTb 9KCII8pllM8HTanbHb!8 B03MO)KHOCTH no <pH311Ke S!/lpa KaK B Co

BSTCKOM Coroae, Tl/,K H a 1.1pyrHX CTpaHax-y'laCTHHUaX 011.HH. 
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II~ 
nn Har,rneHOBaHtte 

TABJU'!UA I. 

IlpOTOHbl 

I. MaHCHM8JIDH8H SHeprHH (MsB) 40,9 

2. MHHHM8JIDH8H sHeprHH (MsB) I3 

3. IlpeAeJIDHblfi P8AHYC (CM) 52 

]{etlTOHI,1 

20,8 

8,7 

52 

C>(, -tla C THI{bl 

4I,6 

I7,4 

52 
4. MaHCHM8JIDH8fl cpe):(HHH 

HHAYHI\HH (Hrc)I7,2+I7,95 I7,75+I7,95 I7,75 + I7,95 

5. MHHHM81IDH8fl cpeAHflfi 
HHAYHI\Hfi (Hrc) 9,86-tIO,O 

6. MaHCHM8JIDH8fl tl8CTOT8- (Mr11) 26 ,3 

7. MHHHM8JIDH8H tl8CTOT8 (Mr11) I5, 0 

8. AMITJIHTYA8 ycROpHromero 
Hanpm1eHttH V /KB/ 40-50 

9. CTa6HJIDHOCTD aMITJIHTYAbl -;; Io-3 

IO. MomHOCTD B/tl reHepaTopa(RBT) IBO 

II. IlepHOAHtlHOCTD cnnpaJIDHOH 
CTpyHTypbl IlOJIH - N' 4(6) 

I2. IlapaMeTp cnnpantt ~ (cM) 4,5(2,5) 

I3. MttHttM8JIDHbltl sasop 
MelKAY CITHp8JIDHhlMH lllHMM8MH(MM) 82 

I4. ]{H8IT880H tl8CTOT CB060AHb!X 
HOJie6aHHfi 64 ' ~ 

IS. lilHTeHCttBHOCTD BHyTpeHHero 
nytlHa i.. ( MHa) 

0,. =I+I,04 
o.il =0+0,I5 

2~IOO 

9,97-tIO 

I3,6 

8,8 

40-50 

ro-3 

IBO 

4(6) 

4,5(2,5) 

82 

I+I,OI 
0+0,3 

20-tIOO 

I6. P8AH8JIDHblfi H oceDott SMHT
T8HCbl nytlHa Ha ROHetlHOM 
P8A~yce (MM MP8A) 

I7. PaspemeHtte no aaeprHH I972r. 

I973r. 

8~; 7 ,2r,- 8T;7,2-r 

(I+3)Io-3 (I+3)Io-3 

(3+5)I0_4- (3+5)I0-4 
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9,97-tIO 

I3,6 

8,8 

40-50 
ro-3 
IBO 

4(6) 

4,5(2,5) 

82 

I+I,OI 
~0,3 

20+IOO 

Br. ; 7 ,2.:

(I+3)Io-3 

(3+5)Io-4 


