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1. BBE,UEHI1E 

-IIIHpOKOe lfCIIOJih30Bai!lfe B lPlf3HKe.3neMeHTapHbiX tiaCTifU MHOrOKaHaJih
HbiX ~eTeKTOpOB IIOJIHOrO IIOrJIOlll;eHHH BbiHBlflio pH)]; IIp06neivJ:, CBH3aHHhiX 
c ·co3)J;aHHeM HCTOtiHHKOB nHTaHHH c B03MOJKHOCThiO yrrpaaneHHH UHV 
no Ka'JK]J,OMY cneKTpOMeTpHtieCKOMY TpaKTy. IJpHtieM npli C03)J;aHlflf yCTaHO
BOK, coriep:lKamHx coTHH KaHanoa <l>3Y, iieo6xonHMo · HMeTh ao3MO)KJIOCTh 
,ynpaBnHTh BbiXO)J;HbiM HaiipH:lKeHHeM lfCTOtiHHKa OT 3BM C Blf3YaJihHhiM If aB-

. foMaTHtieCKHM KOHTponeM 3a cocTOHHHeM BbiXO)J;HbiX rrapaMeTpoa, tiTO no-
3aonHT onepar'riaHo o6Hapy:lKHBaTb HeHcnpaaiiocTb a ycTaHOBKax a rrp?uecce 
3KcrrnyaTaUHH. 

. . . B HaCTOHlll;HH MOMeHT B 11<l>B3 (IJpoTBlfHO) C03)J;aeTCH KOMIIJieKC "1\:ietie
~-. Hbie HeiiTpHHo" 11 1

, B cocTaa KOToporo BXO)J;HT 600-KaHaJihHbiH MonynhHhiH 

. anpoHHhiH KaJIOpHMeTp AK-600 12 
'
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;HCTOtiHUKU BbiCOKOBOJibTHOrO IllfTaHHH HMeiOT,. KaK npaBHJIO, TOJibKO O)J;lfH 
Hnlf HeCI<:OJibKO KaHaJIOB, HO C )J;OCTaTOtiHO BbiCOKHM BbiXO)J;HbiM . TOKOM 
(n'a 500 MA) , aaTopaMH naHHoii pa6oTbi 6hm pa3pa6oTaH H C03)J;~ nporpaM

. ~Ho-yrrpaBnHeMbiH 16-KaHaJibHbiH pa3BeTBlfTeJib BblCOKOrO HanpH:lKeHHH 
' c nHana30HOM perynHpoBim 50073000 B H cTa6nnhHOCTbro_ ± 1 B. B Kat~ecTae 
'onopHoro HCTOtiHHKa npennonaraeTcH Hcnonh30BaTh VEB STATI\ON (r,UP), 
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· ·o6ecrretiHBarom;Hii BhiXO)J;Hoe HanpH:lKeHHe a npenenax 073000 B, BhixonHoii 

-'TOK - 27200 .MA If CTa6HnbHOCTb BbiXO)J;HOrO HaiipH:lKeHHH If .. TOKa 0,01% 
If 0,05%, COOTBeTCTBeHHO. 

2. YIIPABJIEHI1E BblCOKI1M HAIIPJDKEHI1EM 

C IlOMOIUhiO AKTI1BHOrO ,UEJII1TEJIH 

B pe3ynhTaTe paccMOTpeHHH pa3nHtiHhiX crroco6oa pa3aernneHHH BhiCOKO
ro HaiipH:lKeHHH 6bill0 pemeHO. OTKa3aTbCH OT HCIIOJih30BaHlfH TaKHX Tpa)J;H

;·UlfOHHbiX BapHaHTOB, KaK IIaCClfBHaH KapTa COIIpOTUBJieHlfii (3KCnepHMeHT 
UAI(CERN) rum ynpaaneHHe .· c IIOMOlll;b!O MHKpO)J;BHraTenH, KpyTHm;ero 

;_ IIO)J;CTpoetiHbiH IIOTeHUlfOMeTp 14 1• AaTopaMH · )J;aHHOH pa60Tbl pa3pa60TaH 
MeTO)J; pa3BeTBneHHH If ynpaaneHHH BbiCOKlfM HaiipH:lKeHHeM C IIOMOlll;b!O 

~ BhiCOKoaoni>THoro oTetiecTBeHHoro n~p-n TpaH3HCTopa KT 838A (KT 848) , 
EiKnrotieHHoro xaK ¢oToTpaH3HCTop. TeXHHtiecKH 3TO ocym;ecTBnHeTCH cne-

© 06aeJJ,HHeHHblH HHCTHTYf RJJ,epHbiX HCcne,D;OBilHHif .[(y6Ha, 1990 
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AYWIUHM o6pa3oM. B TpaH3HCTope AeJiaeTcH cmm n BHYTPb BCTaBnHeTcH 
MH:KponaMnOli:Ka CMH-6.3 Ta:KHM o6pa30M, liT06bi HHTb Ha:Kana pacnonara
nacb HanpoTHB KpncTanna KT 838. 3aTeM naMnOli:Ka ¢n:KcnpyeTcH c no
MOil.lblO flOt(:KpallleHHOfi: liCpHOfi: KpaC:KOfi: HJIH TYlllblO 3nOKCH,nHOi1: CMOJibi, liTO 
ofiecneliHBaeT CBCTOH30JIHUHW H npe)KHlOlO repMCTilllHOCTb H TennonpOBOA-

. HOCTb. lloJiylleHHbifi: ¢oTOTpaH3HCTOp t(aHHOfi: KOHCTpyKUHH fl03BOJIHeT o6ec
neliHTb raJibBaHHliCCKYlO pa3BH3KY ynpaBJIHlOIUHX H BbiCO:KOBOJibTHbiX uenefi:. 
HMO oTMeTHTb, liTO ncnoJib30BaHHe naMnOliKH CMH-6.3 B :KalleCTBe ncTOliHH
:Ka en eTa AaJIO HaHJiyllrnne pe3yJibTaThi. B 3TOM cnyllae 1-paH3HcTop ner:Ko nxo
AUT B aKTHBHYlO 30HY 3a CliCT ¢oTOTOK~ pa6oTaeT :Ka:K nepeMeHHbii% pe3HC
T0p B Ot(HOM H3 nnell t(eJIHTeJIH, Hat(e)KHOCTb JiaMfiOliKH B 3TOM CJiyqae OlleHb 

nennKa, T.:K. npn UnnT = 6 B CMH-6.~ noTpe6nHeT TOK 3 MA. HcnoJib30Ba
HHe·B :KaliCCTBC HCTOllHHI<a CBeTa CBCTOt(HOt(OB :KpaCHOrO, iKeJITOrO H 3eJIC~IO
ro t(Hana30HOB t(aJIO ropa3t(O xy,nrnne pe3yJibTaThi, T.:K. 30Ha Ma:KCHMaJibHOfi: 
qyncTBnTenbHOCTH TpaH3HCTopa KT 838A cornacHo npone,neHHhiM H3MepeHn

HM HaxO,r(HTCH 3a CHHCfi: o6JiaCTblO cne:KTpa. 
K He,nocTaTKaM npe,nnoiKeHHoro cnoco6a ynpal!JieHHH BbiCOKHM HanpH

iKeHneM CJie,nyeT OTHeCTH TeMnepaTypHylO HeCTa6HJibHOCTb 3a CtleT pa30rpena 

· :KpncTaJIJia KT 838A, onpe,nenHeMoro TpeMH ¢aKTopaMn: 

- TO:KOM, npoTe:KaiOIUHM qepe3 TpaH3HCTOp; 

- HaJIHliHeM B KOpnyce 3JI.JiaMnOliKH; 
- TeMnepaTypoH: oKpyiKaromeH: cpe,nhi. 
KaK no:Ka3aJIH H3MepeHHH, TeMnepaTypHaH HecTa6HJibHOCTb npn UHV 

= 1500 B (THTIHliHOe HanpmKemte mnannH ,nnH <I>3Y-84-3, ncnoJib3yeMoro 
B AK-600, cocTaBHJia 1(};-15 B, liTO necbMa 3HaliHTeJibHO npn TOllHhiX H3Mepe
HHHx. ll03TOMY B 6JIO:Ke ynpaBJIHeMOrO pa3BeTDHTeJIH 6hma npe,nycMOTpeHa 
:KOppeKUHH BbiXO,r(HOrO HaTipHiKCHHH nyTeM H3MCHeHHH ¢0TOTO:Ka 
OT CMH-6.3. 3Ta :KoppeKUHH ycTpaHHeT TaKiKe n ,nonronpeMeHHyro 'HecTa-
6HJibHOCTb. CyMMapHaH HecTa6HJibHOCTb npn ncnOJib30BaHHH o6paTnoi1: CBH-

3H (opraHH30BaHHoi1: nporpaMMHhiM cnoco6oM)·COCTaBHJia ±1 B npn UHV = 
= 2KB. 

3. BnOK llPOrPAMMHO-YllPABn.HEMOrO 

PA3BETBHTEn.H 

. ) 

Bno:K BhiTIOJIHeH B cTaH,napTe KAMAK, nMeeT rnnpnHy 2 CTaHUHH. Ha ne-
pe,nHei%. naHeJIH pacnonoiKeHhi 18 pa3neMOB Tnn:i LEMO. 16 HBJIHIOTCH BbiXO
,naMn Bb~COKOrO nanpHiKeHHH, 2 BepXHllX npe,nHa3HalleHbl ,r(JIH BXO,na OT HC
TOllHHKa n nepe,natm.K cne,nyromnM 6no:KaM (p:nc.1a) .• BnoK nMeeT B03MOiK
nocTb cornacHo :Ko,ny W1-W10 iia rnnHax 3anucn ycTa.HaBJIHBaTb Heo6xo,nnMoe 
BbiCO:Koe H:anpHiKenne ,nnH KaiK,noro.·Ka.HaJia. BnoK MOiKCT Bhi,naBaTb nH¢op-
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Pnc.l. a- nepe):IHHH mmenb 6noKa nporpaMMHO-YDJ?aBnHeMoro pa3BeTBHTenH; 

6 - CTPYKTYPHaR cxeMa 6noKa. 

M3Ulll0 0 BCJIHtlllHC DbiCOKOrO HanpHiKCHHH no Ka)!()J;OMy KaHany 11 BbiCTaB-
JIHPT KO,r( Ha lllllHY llTCHllH (R1-R12). . 

BHYTPU 6no:Ka He ripe,nycMoTpena cTa6unu3aUHH BhiCOKoro itanpHJKeHiiH, 
ona ocymecTBJIHeTcH nporpaMMHhiM cnoco6oM. 

· KoHCTpyKTHBHo 6no:K BhiTIOJIHeH B nn.ne 2 nnaT. B KatJecTne UAll (uu¢-
poaHanoroBbii% npeo6pa30BaTeJib) ucnoJib3YCTCH MHKpocxeMa KP572llA1. 
B KalleCTBe · AUll (amuwrono-uu¢ponoi1 npeo6pa3oBaTeJib) ucnoJib3YcTCH 
MHKpocxeMa KP572llB1A. OcTaJibHaH imcTb co6pa.Ha c ucnoJib30BaHneM IIlll

po:KopacnpocTpaHeHHbiX cepui% Tuna 155, 555, 140, 190. 
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TexmtqecKMe xapaKTepMCTMKM: 
KOjmqeCTBO KaHaJIOB- 16; 
JlMana30H peryJmpoaaHMH BbiXO}lHoro HanpmKeHMH 50073000 B; 
BbiXOAHOH TOK- 1 MA (BbiXOAHOH TOK MOJKeT 6hiTb yaeJmtreH C TeM yc-

JIOBMeM,. qTo6hi pacceMaaeMaH MOlUHOCTb Iia BbiXOAHOM. TpaH3MCTope He npe

BbiillaJia 2,5 BT); 
cTa6MJibHOCTh ± 1 B; 
.n;McKpeTHOCTb ycTaHODKM UHV -10 pa3pH.n;oa; 
TO~OCTb cqMTbiBaHMH UHV -12 pa3p[I.noa; 

KOMaHAbl KAMAK: .... · 
· ZS2 - HaqaJibHaH ycTaHOBKa, 
F16AO .•• F16A15- 3anMcb .n;aHHhiX, onpe.n;enmoUlMX BhiXO.n;Hoe Hanp.fiJKe-

Hlle B 1"H -16-f.i KaHaJI~I, 
. F28AO .•. F28A15 - nepeKmoqeHMe aHanoroaorQ KOMMyTaTopa Ha M3Me-

peHne Hanp.HJKeHIIH a 1716-M KaHanax; 
FOAO - qTeHIIe .n;aHHbiX, HecymMx IIH<PopMau:mo o aenMqMHe BhiXO,n:Horo 

HanpHJKeHIIH B Bbi6paHHOM KaHane; 
F27 AO - npoaepKa TpMrrepa roTOBHOCTM; 
FBAO - npoaepKa TpMrrepa roTOBHOCTM nocne JVi~cKMpOBaHIIH Q = LAM, 

F26Ao- MaCKMpOBaHMe LAM; 
F24AO - ,n:eMacKMpoaaHMe LAM. 

4; CTPYKTYPHAH CXEMA BJIOKA 

CTpyKTypHaH cxeMa nporpaMMHo-ynpaanHeMoro pa3aernuTeJIH BhiCOKO· 
ro HanpHJKeHIIH npe,n:cTaaneHa Ha pMc.16. ,[(aHHbie no IIJMHe W 3anncbiBaiOTCH 
ao axo,n:Hoii periicTp cooTaeTcTayiOmero UAll, KOTop:biii npeo6pa3yeT Ko.n: 
a aHanoroaoe HanpHJKeHIIe, no.n:aiOmeecH qepe3 ycUJIMTeJih Ha naMnoqKy 

CMH-6.3. CooTaeTCTBeHHO MeHHeTCH · K03<P<Pm.~;II~HT .n:eneHIIH ,n:eniiTeJIH, 
B O,O:HO nneqo KOTOporo BKJIIoqeH TpaH3UCTOp, a B ,n:pyroe- Harpy3Ka. BbiCO· 
Koe HanpHJKeHMe KaJK,n:oro KaHana nocTynaeT qepe3 MYJI~TIInneKcop Ha Allll 
il .n:anee qepe3 BhiXO,n:Hoii periicTp no IIJnHe R a npou:eccop. CIIrHaJI LAM o6o-
3ifaqaeT roTOBHOCTb Allll Bhi3biBaTh Ha IIJHHY R ncTHHHbiH KO,n:. llpou:eccop 
nOCTOHHHO onpalllMBaeT COCTOHHUe KaHaJIOB II Bbi,n:aeT KO,[( nonpaBKU B CJIY
qae He<:OOTBeTCTBUH ycTaHOBJieHHOrO HanpHJKeHMH II peaJibHOrO. ilOCKOJibKY. 
TeMnepaTypHbiH ,n:peii<tJ. B ycTaHOBIIBilleMCH peJKHMe - Me,n:neHHbiH npou:ecc, 
qacT(na onpoca MmKeT 6biTb MaJIOH (1 pa3 a 3-5 c). llporpaMMHOe o6ecne
qeHMe K CUCTeMe BbiCOKOBOJibTHOrO pa3BeTBHTeJIH, co6paHHOH Ha OCHOBe 
,n:aHHOrO 6JIOKa,6y,n:eT U3JIOJKeHO B OT,O:eJibHOH pa6oTe II 6y,n;eT HOCUTb YHU· 

aepcaJibHbiH xapaKTep. 
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5. 3AKJ1101JEHME 

Pa3pa6oTaH Bbicol<ocTa6UJibHhiH nporpaMMHo-ynpaarmeMbiM · pMae'rBu
TeJib BhiCOKoro HanpHJKeHUH ,n:nH a.n;poHHoro KanopuMeTpa AK-600. llapaMeT
pbi pa3BeTBHTeJIH y,n:oaneTBOpHIOT·BCeM Tpe6yeMbiM'YCJIOBUHM ,[(Jlfl cneKTpO
MeTpnqecKUX ,n:eTeKTopoa. BaJKHbiM ,n:ocTmmcTBOM npe.n;cTaaneHHoii pa3-
pa6oTKII flBJIHeTCH. B03MOJKHOCTb o6ecneqeHUH BbiCOKUM HanpHJKeHUeM C yn
paaJieHUeM OT 3BM no KaJK,n:OMY HH,n:MBll.O:YaJibHOMY TpaKTy cneKTpOMeTpOB 
C npaKTIIqeci<H HeorpaHnqeHHbiM qncJIOM I<aHaJIOB ( OCHOBHbiM OrpaH~qeHIIeM 
.fiBJIHeTcH BhiXO,n:Hoii TOK ncnonh3yeMoro ncTo~nKa UHV). 

AaTopbi BbipaJKaiOT 6naro.n:apHOCTh B.'B.KyxrnHy 3a nocTaHOBKY 3a,n;aqn 
ll llOCTOHHHOe BHIIMaHne B XO,O:e BblllOJIHeHllfl pa60Tbi,-C.B.BopO,n:MHY 3a llO· 
Jie3Hbie o6cyJK,n:eHMH n u:eHHbiecoaeTbi. · 
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