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0nHChiB8eMa.ll CHCTeMa perHCTpaUHH nonoJKeHH.II ny'IK8 B KaMepe CHHXpo

~a30TpOH8 npeAH83H8'1eHa AnSI nony'leHHH HH~OpMaUHH 0 nonOJKeHHH 38MKHy

TOA op6HTbl B pa3nH'IHble MOMeHTbl yCKOpHTenbHOrO UHKna: 

1) o6naCTb nOTepb '18CTHU (AO 100 MCeK); 

2) o6naCTb B38HMOAeii:CTBH.II YCKOpeHHOrO ny'IK8 '18CTHU C BHyTpeHHH

MH MHWeHHMH l1 I Manoro nonepe'IHOrO Ce'leHH.II ( ,. 3 MM X 3 MM), 

00CKOnbKY B H8CTOSI1Uee BpeMH CHCTeMbl perHCTpaUHH nonoJKeHHH ny'IKa 

B YCKOpHTen.IIX WHpOKO H3BeCTHbl l2 ,3 I, OCT8HOBHMCH Ha HeKOTOpblX OCo-

6eHHOCTHX A8HHOH CHCTeMbl, B npHHHTOA CHCTeMe perHCTpHpyiOTCH H H3MepH

IOTCH OTKnoHeHHH UeHTpa 38p.IIA8 crycTKa yCKOpHeMblX '18CTHU OTHOCHTenbHO 

reoMeTpH'IeCKHX ueHTpoa aaKyyMHOH KaMeJihi Zo H Ro a aocbMH TO'IKax 

83HMyTa. ilpHMQHeHbl pa3HOCTHble CHrnanbHhle aneKTpOAhl, pa3MeiUeHHble B 

MarHHTHOM none yCKOpHTenH (pHC, 1), 0pHHHT8.11 KOHCTpyKUHH HBnHeTCH, no

JKanyi!:, eAHHCTBeHHOi!: AnSI A8HHOrO npO~HnSI KaMepbl H noaaOnSieT npOBOAHTb 

H3MepeHHH KaK BepTHK8nbHOrO, TaK H paAHanbHOrO OTKnOHeHHH ITY'IK8, Onac-

THHbl aneKTpOAOB CHa6lKeHbl aneKTpOCT8TH'IeCKHMH 9KpaH8MH, HMeiOIUHMH no 

nepHMeTpy OXpaHHOe KOnbUO B BRAe TOHKOCTeHHOH Tpy6KH, Pa60'IHe noaepx

HOCTH sneKTpOAOB nonHpOB8Hbl H "yTonneHbl' Ha '" 1 MM OTHOCHTenbHO ypoa

H.II oxpaaaoro KOnbua. 3aaop MelKAY aneKTPOAaMH H :3KpaaaMH 10 MM, 3neK

crpoAhi H 9Kp8Hbl BbiiTOnHeHbl H3 HepJKaBeiOIUei!: CTanH 1 X 18H9T 1,5 MM H 

npeACTaBn.IIIOT co6oi!: eAHHYIO lKeCTKYIO KOHCTpyKUHIO, nn.11 CTa6HnH38UHH eM

KOCTH aneKTpOAOB K8lKAbii!: 'TpeyronbHHK" KpenHT.C.II K 9KpaHaM C nOMOlUbiO 

18 H30n.IITOpOB, l.JT06bl He orpaHH'IHB8Tb BepTHKanbHYIO anepTypy KaMepbl 

H HCKniO'IHTb np.IIMOe nOII8A8HHe '18CTHU H8 aneKTpOAhl, B MeCTaX ycTaHOBKH 

sneKTpOAOB nponaaea-Ha nonHaSI peKOHCTpyKUH.II 06MOTOK KOppeKUHH H ane-
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1 

MeHTOB BBKYYMHOii KaMepbi, PaaMepbi aJ:teKTPOllOB: no paJlHycy - 1400 MM, 

no 83HMYTY - 550 MM, DonHaSI eMKOCTb JlBYX nnaCTHH aneKTPOJlOB 2000 ~40 n<jl, 

B cxeMe H3MepeHHSI sepTHKanbHOro OTKnoHeHHSI JlnSI 'IRena 'IBCTHU B 

ny'IKe N = 1 X 1010 npH CMeweHHH ny'IK8 Ha 1 CM OT OCH KaMepbl aMnnHTy

Jl8 p83HOCTHOI'O CHI'Hana, COOTBeTCTBYIDlllBSI MaKCHMBnbHOii nHHeiiHoA nnoT

HOCTH 'IBCTHU B cryCTKe p max(f) , COCTBBnSieT: 

B Haqane ycKOpeHHSI (JlO 100 MCeK) - : 1,5 MB, 

B KOHUe yCKOpeHHSI ~ 2 MB, 

nnSI p8JlH8nbHOI'O OTKnoHeHHSI npH TeX *e ycnOBHSIX, COOTBeTCTBeHHO, -0,8 

H 0,4 MB, 

Ha pHC, 2 noKa3aHO HCKB*eHHe rpBJlHeHTB CnBJlB MarHHTHOrO nonS! CHI'

HBnbHbiMH aneKTpOJlBMH HB none HH*eKUHH 160 I'C, 3)leCb JlBHbl HCKa*eHHSI, 

ycpeJlHeHHbie Ha JlnHHe noniDCa, paBHOii 93·· CM, H8 KOTOpOM CHMMeTpH'IHO 

ycTaHoBneHbi CHrHanbHbie aneKTPOJlbi, CpeJlHee no JlnHHe op6HTbi HCKa*eHHe 

Mano H nerKO KOMneHCHpyeTCSI KOppeKUHeii rpBJlHeHTa, nononHHTenbHbie HC

KB*eHHSI paJlHBnbHOii npoeKUHH op6HTbl nj'IKB He npeBbllllBIDT 1 CM, 

AnnapaTypa perHCTpBUHH (pHC, 3) COCTOHT H3 BOCbMH H)leHTH'IHbiX KB

HBnOB HHJlHKBUHH, o6pa60TKH H ycHneHHSI CHrHanoB ny'IKB, ycTpOii.CTBB nocne

JlOBaTenbHOrO Onpoca HH<jlOpMBUHH JlBT'IHKOB 1•8 B TeqeHHe BpeMeHH 

perHCTp 208 MKCeK, perHCTpHpyiDwero ycTpOii.CTBa, KOHTpOnbHQ-H3MepH-

l.:';'nbHbiX npH6opos. BcSI annapaTypa BbmonaeHa aa rronynpoBOJlHHKOBbiX npH-

6opax. Ha pHc, 8 noKaaauo TBK*e pacnono*eHHe CHrHanbHbiX aneKTPOllOB 

no JlnHHe op6HTbi ycKopHTenSI, t.{acTb annapaTypbi - o6pa60TKH H npeJlBapH

TenbHoro ycHneHHSI CHrHanos ('JlaT'IHKH op6HThl') - pacnono*eHa no nepH

MeTpy YCKOpHTenSI B HenocpeJlCTBeHHOH 6nH30CTH K CHrHanbHbiM aneKTpOJlaM. 

naT'IHKH KpenSITCSI Ha naTpy6xax BbiCOKOBBKYYMHbiX arperaTOB BA-5. B JlBT

'IHKBX OJlHOBpeMeHHO <jlopMHpyiOTCSI CHrHanbi OTKnOHeHHSI ny'IKB B BepTHKanb

HOH H ropH30HTanbHOil. nnOCKOCTSIX, 3TO OCyUleCTBnSieTCSI C llOMOlllbiD BOCbMH 

3MHTTepHbiX noBTOpHTeneA YaATa, 'leTbipex cyMMHpyiDUlHX ycTpoACTB aa con

POTHBneHHSIX H llBYX Bbi'IHTBIDUlHX ycTpOiiCTB HB lllHpOKononOCHbiX pa3HOCTHbiX 

TpaHC$OpMaTOpax, C HrHanbi OTKnOHeHHSI llY'IKB llO)laiDTCSI B San aneKTpOHHKH 

no nHHHSIM CBSI3H JlmtHoi1 ~ 350 M ( Ka6enb PKT3-150) H JlOnonHHTenbHO ycH

nHsaiDTCSI WHpOKOnOnOCHblMH ycHnHTenSIMH, CTa6Hm'I3HpOB8HHbiMH o6paTHOii 

CBSI3biD, t.{aCTOTHBSI XapaKTepHCTHKa Ka*JlOI'O KaHana OT CHI'HanbHhlX aneK-

5 
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TpOJlOB JlO BXOJ18 perHCTpaTopa - 40 KJ:'U t- 10 MrU. TO'IHOCTb Bbi'IHT8HHSI npH 

$OpMHpOB8HHH CHrH8J10B OTKJ10HeHHSI B YK838HHOll: nonoce '18CTOT - He Xy*e 

± 0,5%. £MKOCTH qTpeyroJ1bHHKOB" BCeX 9J1eKTp0JlOB CHMMeTpHpOB8Hbl C TO'I

HOCTb!O He Xy)!(e ;!: 0,2%; MHOroxpaTHbie H3MepeHHSI Jl8B8J1H COBn8ll8IOIUHe pe

aynhT8Tbi. Bee xaHanhi peracTpauHH HJleHTH'IHbi: B nonoce qacToT 40 xrut-

2 Mru - He xy)!(e :!: 1,5 %. Ha 'laCTOTe 10 Mru - He xy)!(e :!: 5%. 

CpaBHHTenbHO Manoe 'IHCno JlST'IHKOB noaBOnHno perHcTpHpOBSTh HX 

HH$OpM8UHIO nocneJlOBaTeJ1bHO ("Jl8T'IHK 38 Jl8T'IHKOM" no XOJly nyqxa) B Te

'leHHe 208 MKCeK H T8KHM o6pa30M H86J1IOJ18Tb SaMKHyTYIO op6HTY B OJlHOM 

UHKJ1e H3MepeHHSI. BpeMSI onpoca Ka)!(JlOJ:'O JlaT'IHK8 - 10 MKCeK. 

llpoBepxa noxaaana, 'ITO TaxHe H3MeHeHHSI napaMeTpos sa BpeMSI perHCT

paUHH, K8K noTepSI HHTeHCHBHOCTH ny'IK8 1 yXOJl H3MepsreMOJ:'O napaMeTpa Ma

Jlbl H He BJ1HSIIOT Ha peaynbTaTbl H3MepeHHil:. Ii Ka'leCTBe perHCTpHpyiOIUero 

ycTpoii:CTBa HcnonbayeTcsr aanoMHHaiOIUHA: ocnHnnorpa$. BbiCOKO'IaCTOTHbie 

HaBOJlKH OT yCKOpSIIOIUeA: CTaHUHH HMelOT CJ10)!(Hb!A: pe30HaHCHbiA: XapaKTep H 

CHJ1bHO B03pacTaiOT C pOCTOM '18CTOTbi. KaK ycTaHOBJ1eHO, OCHOBH8SI 'laCTb 

HaBOJlOK pacnpocTpaHsreTcsr no o6MoTxaM xoppe"KUHH. B 6na)!(aA:wee BpeMSI 

9TH HaBOJlKH 6yJlyT CHH)!(eHbl WYHTHpOBaHHeM Ka)!(JlOJ:'O npOBOJlHHK8 KOppeK

UHH eMKOCTHbiMH $HJ1bTpaMH. Ha Y'I8CTKe ycxopeHHSI OT 3 JlO 50 MCeK HaBOJl

KH M8Jlbi, 'ITO n03BOJ1SieT npOBOJlHTb H3MepeHHSI C ny'IKOM B 1 X 1010 __IL. 
HMO. 

3Jl~Cb HaJle)!(HO perHCTpHpyiOTCSI OTKJ10HeHHSI rryqxa OT OCH KaMepbi: no Bep-

THK8J1H - H8 :!;3 MM, no ropH30HT8J1H - H8 ;!: 5 MM. 

llpOBOJlHJlHCb rrpeJlB8pHTeJ1hHbie H3MepeHHSI HCKa)l{eHHA: op6HTbl ny'IKa 

Ha Ha'lanbHOM aTane ycxopeHHSI. Eea xoppeKUHH Z-nnocxocTH IIOJIHbill: paa

Max OTKJ10H9HHSI Dy'IKa no BepTHKanH COCTaBJ1SI9T 6 CM H cna6o M9HSI9TCSI 

BO BpeMeHH. B Ha'I8J1bHblll: MOM9HT ycxopeHHSI CTaTH'IeCKOi!: KOppeKUHeil: nerKO 

YJlaeTCSI CHH3HTb OTKJ10H9HHll ny'I:Ka OT OCH KaMepbi JlO :!; 5 MM. 0TKJ10HeHHSI 

paCTyT BO BpeMeHH H K 100 MC9K JlOCTHJ:'aiOT B9J1H'IHHbl 4 CM C '18TKO IIOJl

'lepKHyToft 1-oft rapMOHHKOft If IIOCTOSIHHOll: COCT8BJ1SIIOIUell:. H a II8'1Ke 40 MCeK 

OT Ha'lana ycxopeHHSI ny'IOK CMeiiiaJ1CSI IIO paJlHYCY JlO :!; 400 MM OT reoMeTpH

'19CKOrO UeHTpa Ro • .lloiiOJ1HHT9J1bHbie BepTHK8J1bHbie HCKa)!(eHHSI B 9TOH 30-

He He IIpeBbiW810T 2 CM. llpaBHJ1bHOCTb nOK838HHi!: CHJ:'H8J1hHbiX 9J1eKTp0JlOB 

rrpoBepsrnt.. aa MHWeHH c niOMHHolj>opoM. MaweHb ycTaHaBJIHBanacb aa paJlHY-

8 

ce Ro - 400 MM B paA:oHe MaKCHMaJlbHOJ:'O OTKJ10H9HHSI ny'IK8 no BepTHK8J1H 

lly'loK ycxopsrncsr 110 100 Mcex H c6paCbiBancsr Ha MHweHh. TeneBHSHOHHaJ 

ycTaHOBKS perHCTpHpOB8J18 CBe'leHHe J110MHHO$opa. llony'leHO COBnSJleHH9 .pe• 

aynbTSTOB H3MepeHHll:. 

llpSIMbie OnbiTbl no B03MO*HOMY• nonaJlSHHIO yCKOpSieMblX 'laCTHU Ha aneK• 

TpOJlbl He npOBOJlHJ1HCb. J13MeHSIJ1CSI 0 O.QHaKO, BepTHKSJlbHbiA: yron BJ1eTa HH• 

)!(9KTHpyeMblX 'laCTHU HSCTOJlbKO, 'ITO 9TO DpHBO.QHJ10 K TpeXKpaTHOA: DOT9p4 

Dy'I:Ka. Ha IIS'I:Ke 3 MC9K npH BepTHK8J1bHbiX H pa.QH8J1bHbiX H3MepeHHSD 

H9 6biJ10 3aMe'leHO OTKJ10HeHHi!: HH B XapaKTepax CHJ:'H8J10B, HH B 3H8'19HHSil 

OTKJ10H9HHA:. lloK838HHSI 9J19KTpO.QOB He 38BHCSIT T8K*9 OT COKpaweHHSI 06• 

naCTH yCTOA:'IHBOCTH 38XB8TbiB89MbiX B pe*HM ycxopeHHSI 'ISCTHU, 'ITO yxa• 

3biBaeT aa oTcyTCTBHe HenHHeAHbiX acM»eKTOB aa-aa npocjlHnsr ny'lxa. Ha pac 

4 IIOK838HO OTKJ10HeHHe IIY'IKa B BepTHK8J1bHOA: IIJ10CKOCTH H8 na'I:Ke 20 MCeK 

H8 pHC. 5 - OTKJ10H9HHe B pa.QHaJlbHOi!: IIJ10CKOCTH. 

ABTOpbl Bblp8)1{8!0T. rny6oxyiO 6naro)lapHOCTb r.c. KaaaHCKOMy, n.n. 3a

HOBbeBy, K.B. l.lexnosy, C.B. <l>eaysosy H coTpyJlHHKaM rpynnbl anexTpOHHKI 

pa.QHOTeXHH'IeCKOJ:'O OT.Qena 38 nOCTOSIHHOe BHHMSHHe H DOMOWb B pa6oTe 

nHreparypa 

1. r.c. KaaaHCKHit H tip. llpenpHH1' OHRH, P-849, 1961r. 

2. A.A. KyabMHH. llT3, 1N>4, 121, 126, 1962. 

3. H.n. Kapa6eKoB, M.A. MaprHpocslH. llT3, N>5, 36, 1964. 

PyKonacb nocrynana B B3QaTenbCKHA OTQen 

27 OKTH6pH 1970 rOQa. 
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• 
ce Ro - 400 MM B paftOHe M8KCHM8nbHOI'O OTKnOH9HHSI ny'IK8 no BepTHKSnH, 

lly'loK ycKopSinCSI JIO 100 MCeK H c6pacbiBancSI Ha MHIDeHb. TeneBH3HOHHaSI 

yCT8HOBK8 pei'HCTpHpOBana CB9'19HH9 n~MHHO~opa, llony'leHO COBn8JI9HH9 .pe

aynbT8TOB H3M9p9HHA. 

llpSIMbl9 OnhiTbl no B03MO)KHOMY• nonaJISHH~ ycKOpS19MblX '18CTHU H8 aneK

TpOJlbl He npOBOJIHnHCb, J13M9HSinCSI1 OJlH8K0 1 BepTHKSnbHbiA yron BneTa HH

)1{9KTHpyeMblX '18CTHU H8CTOnbK0 1 'ITO STO npHBOJIHnO K Tp9XKp8THOA noTepe 

ny'IKa, Ha na'IKe 3 MeeK npH sepTHKanbHhiX H paJIHanbHbiX H3MepeHHSIX 

He 6binO 38Me'I9HO OTKnOHeHHA HH B XapaKTepaX CHI'H8nOB, HH B 3Ha'leHHSIX 

OTKnOHeHBA, llOK838HHSI aneKTpOJIOB He 38BHCSIT T8K)Ke OT COKpameHHSI o6-

naCTH yCTOft'IHBOCTH 38XB8TbiB8eMblX B pe)KHM yCKOpeHHSI '18CTHU, 'ITO yKa-

3biB8eT Ha OTCYTCTBHe aenHHeAHbiX a~eKTOB ua-aa npo~HnSI ny'IKa. Ha pRe. 

4 noK838HO OTKnOH9HH9 ny'IK8 B BepTKK8nbHOft nnOCKOCTH H8 na'IKe 20 MCeK, 

Ha pHC, 5 - OTKnOHeHH9 B p8JlH8nbHOA nnOCKOCTH, 

ABTOpbl Bblp8)1{8~T. rny6oKy~ 6narOJI8pHOCTb r.c. Ka38HCKOMy, n.n. 3u

HOBbeBy, K.B. tiexnosy, C.B. 4>eJiy:Kosy H coTpyJIHHKaM rpynnbi aneKTPOHBKB 

paJIHOTeXHH'IeCKOI'O OT)lena 38 nOCTOSIHHOe BHHM8HHe H nOMOWb B pa60Te. 

flHreparypa 

1. r.c. Ka3BHCKHII H ;::tp. ITpeiipHHT OHHH, P-849, 1961r. 

2. A.A. Ky3bMHH. ITT3, 1M4, 121, 126, 1962. 

3. H.IT. Kapa6exoB, M.A. MaprHpocHH. ITT3, M5, 36, 1964. 

PyKonacb nocTynana B aanaTenbCKKA oTnen 

27 OKTH6pH 1970 rona. 

9 
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P11c. 4. BepTHKanbHal! npoeKUI!ll op61!Tbi ny'IKa aa na'IKe 20 MCeK. 0TKno
HeHHe ny'IK8 C LIB T'II!Ka NY6 - +2 CM. 

10 

Pac. 5. PanHanbHall npoeKUI!ll op61!Tbi ny'IKa aa na'IKe 20 MCeK. On 
HR8 ny'IK8 C JlBT'II!Ka NY! - -12 CM. 

11 
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