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CHHxpo$a30TPOH 0~~~- Pa6oTa H coaepweHCTBOBaHHe. 
/IV KaapTan 1978 r/ 
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0pHBOAATCA CBeAeHHA 0 pa6oTe CHHXPO~a30TpOHa 0~~~ B IV KBapTane 
1978 r. H Ha npOTA*eHHH acero 1978 r., AaHH~e AOCTHrHyT~X YPOBHe~ 
HHTeHCHBHOCTH yCKOpAeM~X AAep. 

AnA yCKOpeHHA AAeP yrnepOAa H KHCnOPOAa HCnonb30BancA 3neKTpOHHO
ny4eBO~ HCT04HHK MHOr03aPAAH~X HOHOB /KP~OH/ C yny4WeHH~MH xapaKTe
pHCTHKaMH. B pe3ynbTaTe HccneAOBaHH~ Ha MOAenH KP~OH-2 nony4eH~ a~co
K03aPAAH~e HOH~ KpHnTOHa H KCeHOHa. 

OpOAOn*aeTCA coaepweHCTBOBaHHe annapaTyp~ AnA AHarHOCTHKH ny4KOB 
AAeP Ha 3Tanax HH*eK4HH H a KBa3H6eTaTpOHHOM pe*HMe. Uenb pa6oT -
nony4HTb HH~pMa4H~ 0 cneKTpe ny4Ka 4aCTH4 nocne nHHe~HOrO yCKOpHTe
nA, HCCneAOBaTb xapaKTepHCTHKH np03pa4HOrO HOHH3a4HOHHOrO AaT4HKa 
H nHKBHAHPOBaTb HCKa*eHHA pe3ynbTaTOB H3MepeHHA napaMeTpOB KBa3H-
6eTaTpOHHOrO pe*HMa npH ycKopeHHH AAep. 

OnHcaHo npHMeHeHHe 4BeTHOro AHcnneA a CHCTeMe KOHTponA H ynpaane
HHA pe*HMaMH MeAneHHOrO B~BOAa ny4Ka yCKOpeHH~X 4aCTH4 H3 yCKOpHTenA. 
OpHBOAATCA xapaKTepHCTHKH nony4aeMo~ HH~pMa4HH. 

Pa6oTa a~nonHeHa B na6opaTOPHH B~COKHX 3HeprH~ o~~~-

Coo6WBHHB 06bBAHHBHHoro HHCrHryra RAepuwx RccneaoaauHA, lly6ua 1979 

Bl lnnikov N.N. et al. 
The Dubna Synchrophasotron. Performance and 
Improvement (the 4th Quarter of 1978) 

9 - 12409 

The information about the performance of the Dubna synchropha
sotron in the 4th quarter of 1978 and throughout 1978 as well as 
the data on the achieved intensity levels for accelerated nuclei 
are presented. To accelerate carbon and oxygen nuclei, use was made 
of the electron beam source of multicharged ions (KRION) with im
proved characteristics. As a result of the studies on KRION-2, 
highly-charged ions of krypton and xenon have been obtained. The 
improvement of the apparatus is being continued for diagnostics of 
nuclear beam at the stages of injection and in the quasi-betatron 
mode. The aim of this work is to get information on the spectrum of 
any particle beam after the linac, to study properties of a trans
parent ionization transmitter and to get rid of errors in the re
sults of measuring parameters of the quasi-betatron mode when 
accelerating nuclei. The application of a coloured display in the 
control system for slow beam extraction out of the accelerator is 
described. The characteristics of the information obtained are 
given. 

The investigation has been performed at the Laboratory of 
High Energies, JlNR. 

Communication of the Joint Institute for Nuclear Research. Dubno 1979 

© 1979 06t.ellBB6BBbll/ BBCTBryT li/J9pBblJC BCCfl9JlOB8HBII Jly6HB 

1. BBE,l1EHI1E 

,lJ,n.R pa60Tbl CHHXpO¢la30TpOHa 011~11 B -IV KBapTaJle 6b1Jl0 
3annaHHPOBaHO 1181 4. 113 HHX Ha $H3H4eCKHH 3KcnepHMeHT 
HCnOJlb30BaHO 1125 4 /95,3%/, B TOM 41-iCJle All.R pa60Tbl $1-131-1-
KOB- 1014 4 /85,8%/, no TeMe COBepweHCTBOBaHH.R yCKOPHTe
Jl.R - 67 4 /5,7%/. TexHonorH4ecKa.R noArOTOBKa 3aH.RJla 44 4 
/3,8%/, nOTepH BpeMeHH no np~4HHe npOCTO.R CHCTeM COCTaBHJll-1 
56 4 /4,7%/. 

Ha npOT.RmeHHI-1 311 4 CHHXpo¢la30TpOH pa6oTaJl Ha AeHTPOHax, 
437 4 YCKOp.RJlHCb a-4aCTHL.Ibl, 317 4- .RAPa yrnepOAa 1-1 
116 4- .RApa KHCllOpOAa. 

11HTeHCHBHOCTb YCKOp.ReMbiX .RAep B HMnyJlbCe paBH.RJlaCb: 

AeHTPOHbl 
cpeAH.R.R 

1,3·1011 
0, 9. 1010 

0, 5. 1 06 

1, 0 .1 0 5 

MaKCHMaJlbHa.R 
2,5 ·1011 

1, 7 ·1 0 10 

2,0·10 6 

2,0-10 5 

a - 4aCT~Libl 

.RAPa yrnepoAa 

.RApa KHCllOPOAa 

CooTeeTCTBeHHO - noKa3aTellH pa6oTbl CHHxpo¢la3oTpoHa Hd 
npoT.RmeHHH 1978 r. 

5b1Jl0 3annaHHPOBaHO 4381 4 pa60Tbl YCKOPHTeJl.R, 1-13 HHX Ha 
3KcnepHMeHT HCnOJlb30BaHO 3904 4 /89,1 %/, B TOM 41-iCJle All.R 
pa60Tbl $H3HKOB- 3211 4 /73,3%/, All.R coeepweHcTeoeaHH.R 
ycKopHTen.R- 693 4 /15,8%/. Ha TexHonorH4ecKy~ noArOTOBKY 
3aTpa4eHO 246 4 /5,6%/, npOCTOH COCTaBHJl 218 4 /5,0 %/. 

Ha npoToHax CHHXpo¢la3oTpoH pa6oTan 1192 4., AeHTPOHbl 
YCKOP.RllHCb 1149 4, a-4aCTHLib1- 1004 4, .RAPa yrnepoAa-
877 4, .RApa KHCllOPOAa - 148 4, .RAPa HeOHa - 12 4. 

Ko3¢l¢lHLIHeHT HCnOllb30BaHH.R CHHXpo¢la30TpOHa Ha $H3H4eCKHH 
3Kcnep~MeHT e IV KeapTane- 1,49, e 1978 r- 1,73. 
Ha npoT.RmeHHH IV KeapTana cpeAHee 3Ha4eHHe eaKyyMa e KaMepe 
CHHXPO¢la30TpOHa HaXOAHJlOCb B npeAellax p =/2,5-3,4/• 10-6 Topp. 

,l111.R ycKopeHH.R .RAep yrnepOAa 1-1 KHCllOPOAa HCnOJlb30BaJlC.R 
3JleKTpOHHO-Jly4eBOH HCT04HHK MHOr03ap.RAHbiX HOHOB /KPI10H/ 
c yny4weHHbi~H xapaKTepHCTHKaMH. B pe3yllbTaTe HccneAOBaHHH 
Ha MOAellH KPI10H-2 nony4eHbl e~coKo3ap.RAHble HOHbl KpHnToHa 
1-1 KCeHOHa. 

npoAonmaeTc.R coeepweHCTBOBaHHe annapaTypbl All.R AHarHOCTH
KH ny4KOB .RAep Ha 3Tanax HHmeKLIHH 1-1 B KBa3H6eTaTpOHHOM pe~e-

3 



Uenb 3THX pa6oT: nony4HTb HH$QpMa~H~ o cneKTpe ny4Ka 4aCTHij 
nocne npoxomAeHH~ HMH nHHe~Horo ycKOPHTen~ /nY-20/, nony4eH
HY~ npH nOMO~H Tpex pe30HaTOPH~X AaT4HKOB /P.£1/, HCCneAOBaTb 
xapaKTepHCTHKH npo3pa4HOrO HOHH3a~HOHHOro AaT4HKa /~C,Q-1/ 
H nHKBHAHPOBaTb HCKameHH~ pe3ynbTaTOB H3MepeHH~ napaMeTpOB 
KBa3H6eTaTpOHHOrO pemHMa npH YCKOpeHHH ~Aep. 

npHMeHeHHe ~BeTHOrO AHCnne~ B CHCTeMe KOHTpOn~ H ynpasne
HH~ pemHMaMH MeAneHHOrO B~BOAa /MB/ ny4Ka H3 YCKOpHTen~ 
3HaMeHyeT 04epeAHO~ 3Tan B ysenH4eHHH 3~~eKTHBHOCTH pa60T~ 
yCKOpHTen~ H ero HaAemHOCTH. npHBOA~TC~ xapaKTepHCTHKH 
npeACTaBn~eMO~ HH~OpMa~HH. 

npoAenaHH~e reOAe3H4eCKHe H3MepeHH~ n03BOn~~T npHBeCTH 
AaHH~e 0 sepTHKanbH~X nepeMe~eHH~X KOHTpOnHpyeM~X T04eK 
Ha KBaApaHTaX YCKOPHTen~ H senH4HHbl HaKnOHOB KBaApaHTOB. 

AnnapaTypa ynpaen~~~e~ paAH03neKTPOHHKH nononHeHa HOs~
MH pa3pa60TKaMH, CB~3aHH~MH C o6ecne4eHHeM ~H3H4eCKOrO 
3KCnepHMeHTa H AanbHe~WHMH HCCneAOBaHH~MH yCKOpHTen~. 

2. 3nEKTPOHHO-nY4EBWE ~CT04H~K~ MHOr03APRAHWX 
~OHOB KP~OH-1 H KP~OH-2 

B AeKa6pe 1978 r cocTo~nc~ o4epeAHO~ ceaHc ycKopeHH~ 
~AeP 8 CHHxpo$a30TPOHe O~R~. KaK H 8 npeA~AY~Hx ceaHcax, 
B Ka4eCT8e HCT04HHKa ~Aep Ha $OpHHmeKTOpe /$~/ nY-20 6~na 
Hcnonb308aHa ycTaHOBKa KP~OH-1. Pa3Me~eHHe ero Ha HHmeK~HoH
HOM KOMnneKce H ynpa8neHHe OCTanHCb TaKHMH me,KaK H B nep
BOM ceaHce ycKopeH~~/1/, 

3KcnepHMeHTanbHa~ pa6oTa, npo8eAeHHa~ Ha cTeHAe s npoMe
myTKe MemAY nocneAHHMH ceaHCaMH, n0380nHna npHMepHO 8 ABa 
pa3a y8enH4HTb HHTeHCH8HOCTb ~Aep. no cpa8HeHH~ C npeA~Ay
IJ.IHM ceaHCOM, 8 KOTOpOM npOXOAHnO YCKOpeHHe ~Aep/2/ pemHM 
pa6oT~ HOHHOro HCT04HHKa KP~OH-1 xapaKTepH308anc~ ~onbwe~ 
3HeprHe~ HOHH3Hpy~~HX 3neKTPOH08, 6onbWe~ CKOpOCTb~ HOH08 
Ha B~XOAe H3 MarHHTHOro non~ ~OKYCHPY~~ero coneHOHAa 
H 60nbWHM BpeMeHeM HOHH3a~HH. 

B AeKa6pbCKOM ceaHce ycKopeHH~ HOHH~~ HCT04HHK KP~OH-1 
HMen CneAY~~He OCH08H~e napaMeTp~: 

Hanp~meHHOCTb MarHHTHoro non~ 
~KYCHpy~~ero coneHOHAa 
ToK 3neKTPOHHoro ny4Ka 
nnoTHOCTb TOKa HOHH3Hpy~~HX 
3neKTPOHOB 
3HeprH~ HOHH3Hpy~~HX 

3neKTPOHOB 

4 

H=1,52T 
le=110MA 

g =70 A/cM 2 

Ee=9,5 K3B 

T =300 MC BpeM~ HOHH3a4HH 
CyMMapH~~ HOHH~~ 3ap~A 
Ha B~XOAe KP~OH-1 

WHpHHa HMnynbca HOHHOrO 
3ap~Aa Ha nonye~coTe 
4aCTOTa pa60T~ HCT04HHKa 

9 
Qi- 7,5·10 3n.3ap/HMn 

~t =45 MKC 
r =O, 12 r~ 

RAepH~e ny4KH nocne ycKopeHH~ B nY-20 AO 3HeprHH 
5 M3B/HyKnOH HMenH cneAY~~y~ HHTeHCHBHOCTb: 

c+S- 2,5·10 8 ~Aep/HMn. 
o+B_ 5,0·10 7 ~Aep/HMn. 

~3MepeHH~ CHrHanbH~MH 3neKTPOAaMH nOKa3anH HHTeHCHBHOCTb 
B KOH~e ~HKna YCKOpeHH~ ~Aep yrnepOAa C+6 - 2,0.106~Aep/HMn, 
H ~Aep KHCnOpOAa nocne 100 MC YCKOpeHH~ 0+B_ 2,0·10 5 ~Aep/HMn, 

BaKyyMHble ycnoeH~ e KaMepe ycKOPHTen~ 6blnH xyme, 4eM 
BO BpeMH npeA~AY~HX ceaHCOB YCKOpeHH~ ~Aep. 04eBHAHO, 3THM 
06bHCHHeTCH npemHH~ YPOBeHb HHTeHCHBHOCTH ~Aep B KOH4e 
4HKna YCKOpeHH~ npH n04TH ABYKPaTHOM ysenH4eHHH HHTeHCHBHO
CTH ~AePH~x ny4KOB Ha B~XOAe KP~OH-1. 

PaHee 8 Ka4ecT8e pa6o4ero 8e~eCT8a Hcnonb308anc~ 3THneH 
-C2H4 · 3aMeHa ero MeTa HOM CH4 H MOAepHH3a~H~ CHCTeMbl 
noAa4H pa6o4ero ra3a e o6nacTb 880Aa KP~OH-1 n0380nHnH 
COKpaTHTb 8peM~ ~a nepeXOA OT HOHH3a4HH yrnepOAa K HOHH3a
~HH KHCnOPOAa H nOB~CHTb 4HCTOTY ny4Ka HAep KHCnopoAa. 

B XOAe ceaHca 6blna 8biHYmAeHHaH OCTaH08Ka HOHHOrO HCT04-
HHKa Ha 8 4 AnH peMOHTa HMnynbCHOrO 3aT80pa, 

06~ee 8peM~ pa6oT~ KP~OH-1 8 AeKa6pbCKOM ceaHce, 8Kn~4a~ 
HaCTpO~Ky HOHHOrO HCT04HHKa Ha $~, COCTa8HnO 650 4, 

~OHH~~ HCT04HHK KP~OH-2 1 31 Hcnonb3oeanc~ e 3KcnepHMeH
TanbH~x pa6oTaX An~ nony4eHHH B~COK03ap~AH~X HOH08 KpHnTQ
Ha H KCeHOHa. 3KcnepHMeHT~ HMenH ~enb nony4HTb HOH~ Kr+34 
H xe+

44
. An~ 3Toro 3HeprHH 3neKTPOHHOro ny4Ka 6blna Y8enH-

4eHa AO 8,5 K3B, a AnHTenbHOCTb HMnynbCa 3neKTPOHHOrO TOKa -
AO 1 c, npH cpeAHe~ nnOTHOCTH TOKa B ny4Ke :: 150 A/cM2, 
noKa3aHo, 4TO HOH~ pa6o4ero ra3a AOCTaT04Ho xopowo YAep
mHea~Tc~ 8 o6beMe 3neKTPOHHoro ny4Ka 8 Te4eHHe 8peMeHH 
AO 1 C. npH 3TOM $OH OCTaT04H~X ra308 He npee~wan 5%. 

TaKHM o6pa3oM, An~ HOH08 Kr H Xe peanH30BaH $aKTop 
HOHH3a4HH /npOH3BeAeHHe nnOTHOCTH TOKa 3neKTpOH08 j Ha 
8peM~ HOH-3neKTPOHHOrO B3aHMOAe~CTBHH r /jr =1021 CM-2, 
4TO 8 3 pa3a npe8biWaeT paHee AOCT"!rHyToe 3Ha4eHHe 141. 3To 
n0380nHnO 8nepe~e B MHpe 113 HOHHOrO HCT04HHKa nony4HTb 
HOH~ KpHnTOHa, COAepma~He nHWb 3neKTPOH~ K-o6ono4KH 
( Kr+34 ), 11 HOH~ KCeHOHa, COAepmai!IHe 3neKTPOHbl K _ 11 

o6ono4eK (Xe+ 44 ). L-
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Ha pHc. 1 H ~An~ Kr H Xe, cooTBeTCTBeHHO, noKa3aHa 
3BOn~~H~ cneKTpOB 3ap~AHOCTe~ HOHOB B 3aBHCHMOCTH OT epeMe
HH HOHH3a~HH. CneKTP~ 3ap~AHOCTe~ aHanH3HpOeanHCb npH nOMO
~H cneKTpoMeTpa no epeMeHH nponeTa AnHHO~ 3,3 M. 

KonH4eCTBO HOHOB Kr+34 H xe+44 o~eHHBaeTC~ =10 7 /HMn. 
3KcnepHMeHT~ noKa3anH, 4TO 3neKTPOHHo-ny4eB~e HOHH3aTO

p~ B COCTO~HHH npOH3BOAHTb HOH~ e~e fionee B~COKHX 3ap~A
HOCTe~. 

3. AnnAPATYPA AHAfHOCTHKH nY4KA 

A/. B TpaKTe HH~eK~HH nY-20 ycTaHOBneH H 3aAe~CTBOBaH 
TpeTH~ peaoHaTopH~~ AaT4HK /PA-02/. OH ycTaHoeneH nepeA 
B~paBHHBaTeneM H MOAYn~TOPOM 3HeprHH /BM3/ Ha paCCTO~HHH 
L =6,20+0,05 MOT AaT4HKa PA-01, pacnono~eHHoro HenocpeA
CTBeHH0-3a BaKyyMH~M KO~YXOM pe30HaTopa nY-20. YcTaHOBKa 
TpeTbero AaT4HKa n03BOn~eT OCy~eCTBHTb H3MepeHHe H KOHTpOnb 
a6con~THO~ aenH4HHbl 3HeprHH nY-20. 06~a~ cxeMa cHcTeM~ 
KOHTpon~ 3HepreTH4eCKHX napaMeTpOB ny4KOB p,d ,He+2 HH~eK
~HOHHOrO KOMnneKCa /CK3n-1/ npHBeAeHa Ha PHC. 3. CHCTeMa 
noaaon~eT KOHTponHpoaaTb aenH4HHY aapHa~HH cpeAHe~ 

~w 3HeprHH -vv-:f(t) ny4Ka 4aCTH~ nY-20, HH~eK~HOHHOrO KOMnneK-

ca a ~enoM, a TaK~e 3HepreTH4eCKH~ cneKTP npH TOKe ny4Ka 
i ~50 MKA. Ocy~ecTBHTb onepaTHBHoe H3MepeHHe 3HepreTH4ec
Koro 'cneKTpa fiyAeT B03MOmHO nocne BBeAeHH~ CHCTeM~ HOpMa
nH3a~HH CHrHana C pe30HaTOpH~X AaT4HKOB. 

6/. npoaeAeH ceaHc no HccneAoBaHH~ xapaKTepHCTHK npoa
pa4Horo HOHH3a~HOHHoro AaT4HKa HCA-1. OH 6~n ycTaHoaneH 
B HOHOnpoBOAe nY-20 H npeAHa3Ha4eH An~ KOHTpon~ 3a napaMeT
paMH ny4KOB ~AeP HH3KO~ HHTeHCHBHOCTH / 5/ . B 3KcnepHMeHTax 
Hafin~AanaCb AOCTaT04HO CHnbHa~ 3aBHCHMOCTb aMnnHTYA~ 
B~XOAHOro cHrHana OT nono~eHH~ ny4Ka a ropH30HTanbHO~ nnoc
KOCTH. YaenH4eHHe cHrHana c HCA-1 conpoao~Aanocb yMeHbwe
HHeM HHTeHCHBHOCTH ny4Ka ~Aep, ~HPKYnHpy~~ero B KaMepe 
CHHXpO~a30TPOHa. PeanbHO npeAnOnomHTb, 4TO yaenH4eHHe CHrHa
na c HCA-1 ca~3aHo c np~M~M nonaAaHHeM 4aCTH~ ny4Ka Ha 
3neKTPOA~ AaT4HKa H B03HHKHOBeHHeM no 3TO~ npH4HHe CHnbHO
ro BTOPH4HOrO H3ny4eHH~. 4aCTH4HO 3TOT 3~eKT , MO~eT fi~Tb 

CB~3aH TaKme C HepaBHOMepHOCTb~ CBeToc6opa B KOnb~eBOM 
c~HHTHnn~Tope H caeTOBOAe AaT4HKa. Ha pHc. 4 npHBeAeHa 
oc~HnnorpaMMa TOKa ny4Ka ~AeP yrnePOAa, nony4eHHa~ c no
MO~b~ HCA-1. CHrHan perHcTpHpyeTc~ npH noMO~H ~3Y-97, Ha 
BXOAe KOTOporo ycTaHOBneH npeAYCHnHTenb C BXOAH~M conpOTHB
neHHeM 0,1MOM . TOK nyyKa ~AeP yrnepoAa npH 3TOM 6~n =6 MKA. 
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llY-20 

PHc.3. 06~aR cxeMa H3MepeHHR 3HepreTH4eCKHX napaMeTpoe 
ny4KOB HHmeK~HOHHOrO KOMnneKca. 

6/. AnR H3MepeHHR a6coniOTHOH eenH4HHbl H <!>OPMbl KeaaH-
6eTaTpOHHoro HMnynbca npH ycKopeHHH RAeP yrnepoAa, KHcnopo
Aa H AP· 6~na ycTaHoeneHa AOnonHHTenbHaR nOABHmHaR MHWeHb 
B npRMOnHHe~HOM npoMemyTKe / SI, YcTaHOBKa MHWeHH cne~HanbHO~ 
KOHCTpyK~HH Cy~eCTBeHHO yMeHbWHna eenH4HHY HaBOAOK, nOCTy
naiO~HX e H3MepHTenbH~~ KaHan, OAHaKo 6~na o6HapymeHa eoa
MOmHOCTb HCKameHHR peaynbTaTOB H3MepeHH~ 3a C4eT 3$$eKTa 
BTOPH4HO~ 3neKTPOHHO~ 3MHCCHH /633/, KOTOP~H B03HHKan npH 
6oM6apAHPOBKe MeTannH4eCKOH MHWeHH RAPaMH - B AaHHOM 
cny4ae - yrnepOAa. 6 CBR3H C 3THM B KOHCTPYK~HIO MHWeHH 
eHeceH~ H3MeHeHHR, noaeonHBWHe ycTpaHHTb 3~<!>eKT 633. KaK 
nOKaaanH H3MepeHHR, CHrHan C MHWeHH yMeHbWaeTCR Ha 70%, 
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PHc.4. Oc~HnnorpaMMa TOKa ny4Ka RAeP yrnepoAa nocne npo
xo~AeHHR HM nY-20, nony4eHHaR c AaT4HKa HCA-1. AnHTenbHOCTb 
pa3BepTKH - 50 MKC/AeneHHe. MacwTa6 no BepTHKanH - 0,58/Ae
neHHe. 

ecnH Ha OTTanKHBa~~HH 3neKTPOA nOAaeTCR OTpH~aTenbHOe 
HanpR~eHHe nopRAKa 100 B. H 3TO AaeT npaBo YTBepmAaTb, 
4TO npH 6oM6apAHPOBKe MeTannH4eCKOH MHWeHH, B~nonHeHHOH 
H3 naTyHH, RAPaMH yrnepoAa 3HeprHeH 5 M3B/HyKnoH, K03$
$H~HeHT 833 paBeH 0,7. 

4. UBETHO~ AHCnnE~ B CHCTEME KOHTPOnR H YnPABnEHHR 
MEAnEHH~M B~BOAOM nY4KA 

0AHOH H3 OCHOBH~X 3aAa4, pewaeM~X B CHCTeMe KOHTponR 
H ynpaBneHHR napaMeTpaMH MB ny4Ka H3 CHHxpo$a3oTpoHa/6/, 
RBnReTCR HarnRAHOe H nonHoe npeACTaBneHHe onepaTopy 6onb
woro KOnH4eCTBa HH$OpMa~HH 0 COCTORHHH KOHTpOnHpyeMbiX 
YCTpO~CTB H xapaKTepe onepa~HH, B~nonHReM~X 38M. AnR 3TOH 
~enH npHMeHR~TCR rpa$H4eCKHH H an$aBHTHO-~H$pOB~e AHCnneH, 
AUnY, TeneTaHn~, cBeToB~e Ta6no 171• B HacToR~ee BpeMR 
B03MOmHOCTH OTOfipameHHR HH$OpMa~HH cy~eCTBeHHO paCWHpeH~ 
3a C4eT BKn~4eHHR B COCTaB CHCTeM~ ~BeTHOrO TeneBH3HOH
HOrO MOHHTOpa THna MC-003.3 Ha OCHOBe TpyfiKH 11TpHHHTPOH 11 
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npOH3BOACTBa BHP, nOACOeAHHeHHoro K 3BM EC-1010 c noM~b~ 
APaHBepa ~BeTHoro AHcnneR $HpM~ Kinetic Systems /MoAenb 
3232/181. npHMeHeHHe ~BeTH~X AHCnneeB no3BOnReT yBenH4HTb 
B 2-3 pa3a KOnH4eCTBO B~BOAHMOH Ha 3KpaH HH$0pMa~HH no 
cpaBHeHH~ C 4epHo-6en~MH MOHHTOpaMH. 

C03AaHHOe nporpaMMHOe o6ecne4eHHe n03BOnReT nonHee 
Hcnonb30BaTb TeXHH4ecKHe AaHH~e yKa3aHHoro 6noKa ynpaBne
HHR H B~AaBaTb HH$QpMa~H~ B YAOfiHOH AnR onepaTopa $OpMe. 

$opMa npeACTaBneHHR HH$OpMa~HH Ha 3KpaHe ~BeTHOrO 
AHcnneR npHBOAHTCR Ha PHC. 5. B BepxHeH 4aCTH 3KpaHa H3o6-
pameHa MHeMocxeMa KaHana MB ny4Ka, Ha KOTopoH noKa3aH~ 
3neMeHT~ pe30HaHCHOH CHCTeM~ /P1, P2/ y4aCTKOB BHyTpeHHeH 
/M~rHHTbl FM, BM H nHH3bl FL,BL I H BHewHei1 /nHH3~ K200 
H K100/ TpaHcnopTHPOB~H, a TaKme AaT4HKH npocTpaHCTBeHH~x 
xapaKTepHCTHK ny4Ka /HOHH3a~HOHH~e KaMep~ CB,Cl-C5 /. 
B neBoi1 4aCTH cxeM~ ycnoBHO H3o6pameH~ AaT4HKH napaMeTpOB 
yCKOPHTenR (B,l ,F) -HHAYK~HH rnaBHOrO MarHHTHOro nonR, 
HHTeHCHBHOCTH ~HpKynHpy~~ero ny4Ka, 4aCTOT~ YCKOpR~~ero 

HanpRmeHHR - OnpeAenR~~HX pemHM pafiOT~ KaHana B~BeAeHHR 
ny4Ka. CHMBOnbl I H T Ha Hao6pameHHRX 3neMeHTOB Pl- KlOO 
yKa3~Ba~T Ha KOHTpOnHpyeM~e napaMeTp~ - TOKH H BpeMeHH~e 
xapaKTepHCTHKH 191• UeHTpanbHaR 4aCTb 3KpaHa, pa3AeneHHaR 
Ha ABa OTnH4a~~HXCR no ~BeTy nonR /cHHee H rony6oe/, OTBe
AeHa AnR BbiBOAa AaHH~x o HaH6onee BamHbiX napaMeTpax - TOKax 
MarHHTH~X 3neMeHTOB CHCTeM~ B~BOAa H npOCTpaHCTBeHH~X 
xapaKTepHCTHKax B~BeAeHHoro ny4Ka. B HHmHei1 4aCTH 3KpaHa 
/none menToro ~BeTa/ 3BM B~AaeT coo6~eHHR o npOH3BOAHM~x 
e~ onepa~HRX /KoppeKTHpoBaHHe npocTpaHCTBeHH~x xapaKTepH
CTHK ny4Ka, YCTaHOBKa TOKOB/ H CHTya~HRX, Tpefiy~~HX 

nOB~WeHHOrO BHHMaHHR onepaTOpa: OTCYTCTBHe ny4Ka B KaHane, 
CfiOH B pafiOTe OTAenbH~X yCTpOHCTB H T.n. npH pafioTe 38M B 
pemHMe H3MepeHHR H KOHTpOnR 3neMeHTbl MHeMOCXeM~, COOTBeT
CTBY~~He napaMeTpaM, 3Ha4eHHR KOTOpbiX HaXOARTCR B 30He 
3aAaHHoro AOnycKa, oKpaweH~ B aeneH~i1 ~BeT. B cny4ae B~xo
Aa BenH4HH~ napaMeTpa H3 3aAaHH~x npeAenoB, ero 3Ha4eHHe 
B~CBe4HBaeTCR Ha KpaCHOM $OHe, H COOTBeTCTBY~~Hi1 3neMeHT 
cxeM~ npHo6peTaeT KpacH~i1 ~BeT. KpoMe Toro, yxoA napaMeTpa 
H3 30H~ AOnycKa B~3~BaeT MHraHHe o6o3Ha4a~~ero ero CHMBOna 
(I,T,B ,F). 

On~T 3KcnnyaTa~HH ~BeTHoro AHCnneR noKa3an, 4TO onHcaH
HaR $QpMa npeACTaBneHHR HH$OpMa~HH onepaTopy YA06Ha AnR 
fi~CTpOH O~eHKH cnomHBWeHCR CHTya~HH H npHHRTHR He06XOAHM~X 
peweHHi1. 
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5. YnPABn~~mA~ PAA~03nEKTPOH~KA 

npoAOnman~Cb ~ccneAOBaH~R no OTpa60TKe pem~MOB ynpaene
H~R ny4KOM yCKOpReM~X 4aCT~~ COrnaCHO nporpaMMaM ~~3~4eC
KOrO 3Kcnep~MeHTa, a TaKme pa6oTa no C03AaH~~ paA~03neKTpoH
HOill annapaTypbl. 

0Tpa6oTaH onT~ManbHblill pem~M eaa~MOAeillcTB~R ny4Ka ycKo
pReMbiX 4aCT~~ C TOHKOill M~WeHb~ Ha 11CTOne 11 /nnaTO MarH~THO
ro nonR/, np~ 3TOM o6ecne4eH paeHOMepHblill no nnoTHOCT~ 
ny40K 4aCT~~ c H~3K04aCTOTHoill MOAYnR~~eill :10% np~ An~Tenb
HOCT~ B3a~MOAeiiiCTB~R ny4Ka C M~WeHb~ =500 MC. YnpasneH~e 
ny4KOM OCy~eCTBnReTCR nporpaMMHbiM ~3MeHeH~eM 4aCTOTbl yCKOpR
~ero 3neKTP~4eCKoro nonR E. 

BeeAeH e 3KcnnyaTa~~~ 6noK A03~poeK~ ~HTeHC~BHOCT~ np~ 
coeMe~eHHbiX pem~Max ~~3~4ecKoro 3Kcnep~MeHTa ~ nporpaM-
MHoill CTa6~n~3a~~~ ypOBHeill ~HTeHC~BHOCT~, 3aRBneHHbiX Ha ~~3~-
4eCK~~~~ 3Kcnep~MeHT. 6noK ~MeeT TP~ KaHana A03~poeaH~R 
~HTeHC~BHOCT~ /p~c. 6/, pa6oTa~~~e no np~H~~ny orpaH~4eH~R 

CTAPT l 

j 

K UO :tOQ :tQOO 

CTAPT nAMRn-1 

Bb1x . 6A~H 

--~ 
~ 

Bb1x. 6.0.~-2 

Bb1x.6.0.1!1·3 

BbiX.6.0.1iHI 

P~c.6. 6noK A03~poeaH~R ~HTeHC~BHOCT~. 1 - yc~n~Tenb Bblco
Ko4acTOTHoro c~rHana ~HTeHc~BHOCT~. 2 - KaHan A03~poeaH~R 

c orpaH~4eH~eM 11 ceepxy11
• 3 - KaHan A03~poeaH~R c orpaH~-

4eH~eM 11CH~3y11 • 

11ceepxy 11 /AnR 6onbw~x ypoeHeill/,~ OA~H KaHan oT6opa cTa6~nbH~X 
Manblx ypoeHeill ~HTeHC~BHOCT~ /10% OT Imax /, pa6oTa~~~~~~ no 
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npHH~Hny orpaHH4eHH.A 11CHH3y 11
, 3AeCb HCnOJlb3yeTC.A OpHrHHaJlb

H~H MeTOA KOMnap~-tpOBaHH.A CHrHaJlOB, np~-t KOTOPOM OnOpH~M 
Hanp.AmeHHeM .ABil.AeTC.A caM BXOAHOH CHrHaJl, yMeHbWeHH~H Ha 
BeJlH4HHy Hanp.AmeHH.A, nponop~HOHailbHOro A03HpyeMOMy YPOBH~ 
HHTeHCHBHOCTH, KOTOP~H 3aAaeTC.A perynHpyeM~M OnOpH~M HCT04-
HHKOM . 6JlOK BBeAeH B on~THY~ 3KCnJlyaTa~H~. 

All.A o6ecne4eHH.A pemHMa YCKOpeHH.A 4aCTH~ Ha II KpaTHOCTH 
B CeKTOpe 3JleKTPOHHKH paapa6oTaH H BBeAeH B 3KCnJlyaTa~H~ 
nonynpOBOAHHKOB~H eap~-taHT B~XOAHOrO YCTpOHCTBa, BKI1~4a~
~HH B ce6.A YABOHTeJlb 4aCTOT~, MaHHnyJl.ATOp H CHCTeMy HHAHKa
~HH H KOHTPOil.A B~XOAH~X napaMeTpOB 8.4. 8 HaCTO.A~ee 
epeM.A CHCTeMa o6ecne4~-teaeT pa6oTy MaKeTa ycTpoHcTea II KpaT
HOCTH MO~HbiX KaCKaAOB YCHJleHH.A H HCnOilb3yeTC.A Ail.A HCCileAOBa
HH.A nOTepb 4aCTH~ B Ha4aJle CHHXpOTpOHHOrO pem~-tMa, 

6. rEOAE3~UI 

8 TpeTbeM H 4eTeepTOM KBapTaJlaX 6b1Il0 npoBeAeHO no OAHOMy 
H3MepeHH~ Ha KYCTe penepoe. Pe3yJlbTaT~ H3MepeHHH npHBOA.AT
C.A B Ta611. 1. 

Ta6n~-t~a 1 

H811BpeDH (•) Cp. laiiiJalllif:~lrall 
llorpeiiBOCft .. 

u 15.09.78. 21.12.78. 15.09.78. 21.12.7§.-
peuepa 

~\ax Ha6c ~\ax Haoc 
I +0,02 +O,IO +0,04 ~.06 

n +0,06 +0,06 +O,OI +0,07 

m ~.07 +0,02 +0,02 +0,04 :to,047 :to,052 

11 +0,04 +0,06 ~.14 ~.oe 

np~-t nOMO~H rHAPOCTaTH4eCKOH CHCTeM~ HHBeilHPOBaHH.A C AHC
TaH~HOHH~M Ha6n~AeHHeM npOAOJlmaJlHCb H3MepeHH.A B~COTH~X 
nepeMe~eHHH KBaApaHTOB 3IleKTPOMarHHTa CHHXpo¢a30TPOHa. 

B Ta6n. 2 np~-teeAeH~ ycpeAHeHH~e AaHH~e H3MepeHHH no 
24 AaT4HKaM rHAPOCHCTeMbl e o6pa6oTaHHOM BHAe 1AaT4HK 1-1 
Ha nepeoM KBaApaHTe/ 10 / np~-tH.AT aa 6aaoe~H/. 

AaHH~e eepTHKailbHbiX nepeMe~eHHH KOHTpon~-tpyeM~x T04eK 
Ha KBaApaHTax 3M, nOilY4eHH~e np~-t nOMO~H rHAP0CTaTH4eCKOH 
CHCTeM~, n03BOil.A~T paCC4HTaTb paAHaJlbH~e H a3HMyTaJlbH~e 

HaKJlOH~ KBaApaHTOB 3M CHHXPO¢a30TPOHa. CTaAH.A MaTeMaTH4ec
KOH o6pa6oTKH noTpe6oeana AOnOilHHTeilbHoro epeMeHH, no3TOMY 
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B Ta6n. 3 np~BeAeH~ CBeAeH~R 0 Ben~4~HaX HaKnOHOB KBaA
paHTOB no ~3MepeH~RM, npoeeAeHHbiM e III ~ IV KeapTanax 
1978 r. 

Ta6n~1.1a 3 

Pa IGRI,I!!.!Ddt !llllqftAIUII 
IIUIOII~ 11811.108 D8,llpBII'fa 

( .. ) ( .. ) 
prM Bpeu I 2 3 4 I 2 3 4 -

r:n.r:n.78. ~.« +Il,28 +I,32 -I7,60 -8,40 -0,84. +2,60 +Il,IO 

m 10.07.78. i-I4,0C +Il,OO +I,32 -18,26 -9,67 -1,20 +2,40 + 9,40 

23.08.78. r- 3,5li + 7,48 +0,88 +26,I8 12,60 -1,20 +2,40 +li,IO 

04.09. 78. f--15,84 + 8,36 -3,08 + 7,26 10,62 +0,80 +I,94 ;+ 8,20 

26.II.78. - +25,08 +0,22 -30,58 - ~.oe +2,00 + 9,40 
I7 

OO.I2. 78. - + 9,68 -0,44 -35,46 - +5,5S +2,84 + 2,5I 
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