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I. PA60TA YCKOPHTEnR H HAY4H~ nPOfPAHHA 

Hs sannaHHpoaaHHwx a Ill KaapTane 1979 r.• 1669 4 pa6oTw 
CHHXpo¢a30TpOHa Ha 3KCnepHMeHTanbHWe ¢H3H4eCKHe HCCneAOBaHH~ 
H COaepweHCTBOBaHHe YCKOpHTen~ 3aTpa4eHO 1604 4 /96,1 %/, B TOM 
4HCne Ha 3KCnepHMeHTW- 1400 4 /83,9%/, Ha COBepweHCTBOBaHHe-
128 4 /7,7%/. TexHonorH4ecKa~ noArOTOBKa saH~na 76 4 /4,5%/, 
noTepH apeMeHH Hs-sa npocToea cocTaaHnH 65 4 /3,9%/ . 

Ha npoTAllleHHH ceaHca ycKOpAnHCb npOTOHW H AeHTpoHw. AnH
TenbHOCTb pa60TW H 3Ha4eHHe HHTeHCHBHOCTH B HMnynbCe npH 
KOHe4HOH 3HeprHH COCTaBHnH: 

npOTOHbl 
AeHTPOHW 

730 4 

939 4 

Nk 
2,2·1011 
2,2 ·1011 

Nkmu 

3,5·10 11 

3,0 ·10 11 

Ko3¢¢H~HeHT HcnonbsoaaHHA ycKapHTenA An~ ¢H3H4eCKHX 3Kcne
PHMeHTOB K ~ 1 , 34. CpeAHee 3Ha4eHHe aaKyyMa a KaMepe ycKopH
Ten~p= 3,1-10-6 Top. 

C 4 H~nA 1979 r. noCTOAHHO 3KCnnyaTHpyeTCA HOBa~ CHCTeMa 
YCKOpA~ero HanpAW.eHHA Ha BTOpOH KpaTHOCTH YCKOPA~eH 4aCTOTW . 
nocne ~CTHPOBKH MarHHTHWX 3neMeHTOB KaHana MeAneHHOrO BWBOAa 
/HB/ yny4WHnOCb npOXO)I(AeHHe ny4Ka 8 HOHOnpoBOAe H3MePHTenbHOrO 
naaHnbOHa. 

Ha CHHxpo¢asoTpoHe 6wnH npoAOnllleHw 3KcnepHMeHTw no noHCKY 
H H3y4eHH~ MHOro6apHOHHbiX H 3K30TH4eCKHX peSOHaHCOB, HCCneAO
BaHH~ KyMynATHBHOrO pOliiAeHH~ 4aCTH~, H3y4eHH~ c neKTPOB B036ylii
AeHHH ManOHyKnOHHbiX CHCTeM, HHKn~3HBHWX cneKTpQB nerKHX ¢par
MeHTOB. 3aaepweHw 3KcnepHMeHTw no H3y4eHH~ KaHanHpoaaHHA sa
P~llleHHbiX 4aCTH~ B MOHOKpHCTanne. 

Bee CHCTeMW CHHXpQ¢a30TpoHa pa6oTanH YCTOH4HBO, ¢H3H4eCKaA 
nporpaMMa 6wna awnonHeHa nonHOCTb~. 

* 80 ll KBapTane 1979 r. CHHXpOtj>a30TPOH 6wn OCTaHOBneH 
Hs-sa npoaeAeHH~ pa6oT no 04HCTKe OT necKa CHCTeMW rnaaHoro 
BOAOBOAa H BOA03a6opa. 
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2. KOPPEKT~POBAHHE nOKA3ATEnR n HArH~THOrO nOnR 
C~HXP04>A30TPOHA 

CHCTeMa KOppeK~HH nOKa3aTen~ HBOAHOPOAHOCTH MarHHTHOrO non~ 
CHHxpo¢aaoTpOHa 1 1 16~na cnpoeKTHPOBaHa H H3roToeneHa An~ onepa
THBHoro nOKBaApaHTHOrO H3MeHeHH~ BenH4HH~ TOKa KOppeK~HH Ha 
nepe~x 100 MC ycKopeHH~. B 3TOT nepHOA Ha6n~AanHcb HaH6onee 
HHTeHCHBH~e noTepH ycKop~eM~x t.~acTH~. CHcTeMa KoppeK~HH noKa
aana e~cOKHe 3KcnnyaTa~HOHH~e xapaKTeDHCTHKH H coeMeCTHO c APY
rHMH MOAH~H~HpOBaHH~MH CHCTeMaMH YCKOPHTen~ n03BOnHna yeenH4HTb 
HHTeHCHBHOCTb ycKOp~e~x 8 CHHXPO¢a30TpQHe ny4KOB ~Aep 121 . 

C ~enb~ AanbHe~wero pacwHpeHH~ ¢YHK~HOHanbH~x a03MO~HocTe~ 
CHCTeM~ 8 He~ 6~H npoBeAeH~ HeKOTOp~e H3MeHeHH~, B pe3ynbTaTe 
4ero CHCTeMa npH06pena HOB~e CBOHCTBa: 

a/ An~ ~eHTpanbHOH o6nacTH KaMep~ ycKopHTen~ coxpaHeHa no
KBaApaHTHa~ CTPYKTypa KOppeKTHPOBaHH~, B cnyt.~ae He06XOAHMOCTH 
nerKO peanHayeTc~ cxeMa perynHpoeaHH~ TOKa KoppeK~HH 80 ecex 
4eT~pex KBaApaHTaX 0AH0BpeMeHH0j 

6/ nO~BHnacb 803MO~HOCTb H3MeH~Tb HanpaeneHHe TOKa 8 KOp
peKTHpy~HX 06MOTKaX B Te4eHHe ~HKna yCKOpeHH~j 

a/ yaenH4eHa AnHTenbHOCTb AHHaMHKH pOCTa TOKa, H An~ npo
BOAHHKOB, pacnono~eHH~X e6nH3H ~eHTpanbHOrO paAHyca yCKOpHTen~, 
OHa AOBeAeHa AO 400 MCj 

r/ npH yCKOpeHHH ~AeP B pe~HMe ¢OpCHP08aHHOrO POCTa HHAYK
~HH MarHHTHOrO non~ nO~BHnaCb B03MO~HOCTb onepaTH8HOrO H3MeHe
HH~ npoH3BOAHO~ TOKa KOppeK~HH Ha orpaHH4eHHOM OTpe3Ke epeMeHH. 

8enH4HHa H ¢QpMa TOKa B H30nHpOBaHH~X OT 3eMnH KOppeKTHpy~
~HX o6MOTKax H3Mep~~Tc~ npH noMO~H AByxnon~pHoro H3MepHTenbHO
ro ycHnHTenR c ranbeaHH4eCKOH paae~3KO~ 80 BXOAHOH ~enH. Ao 
CHX nop 3TO AenanOCb npH nOMO~H ycHnHTen~ C OnTpOHHO~ pa3B~3KOH 
BXOAHO~ ~enH, KOTOp~H HMen P~A HeAOCTaTKOB: MO~HO 6~n0 H3Mep~Tb 

CHrHan TOnbKO OAHOH non~pHOCTH, Tpe6oeanHCb HCT04HHKH nHTaHH~ 

c H30nHpoeaHH~M e~XOAH~M Hanp~~eHHeM, Ha6n~Aanc~ APeH¢ "Hyn~" 
ycHnHTen~. Ha puc.l npHeeAeHa cxeMa H3MepHTenbHOro ycHnHTen~. 
KOTOP~~ C806oAeH OT yKa3aHH~X HeAOCTaTKOB. 8 HeM HCnQnb3yeTCR 
npHH~Hn MOAyn~~HH - AeMOAYn~~HH H3Mep~eMOro aHanoro8oro cHrHa
na 3 / , BXOAHOe Hanp~~eHHe t.~epe3 n004epeAHO 3aM~Ka~utHeC~ Kn~4H 
V1 C03AaeT TOK 8 06MOTKaX W1 ,W2 pa38~3~Ba~ero TpaHC¢QpMa
TOpa Tp1. 06MOTKH W3 H W4 C03Aa~T B cepAe4HHKe BCTpe4H~H Mar
HHTH~~ nOTOK, 3a8HCR~H~ OT B~XOAHOrO Hanp~~eHHR, PeaynbTHpy~HH 

MarHHTH~~ nOTOK HaBOAHT Ha B~XOAHOH 06MOTKe W5 HanpR~eHHe, 

BenH4HHa KOTOpOro onpeAenReTC~ pa3HOCTb~ BXOAHOrO H B~XOAHOrO 
Hanp~~eHHH, a 4aCTOTa pasHa 4aCTOTe reHepaTopa KOMMYTHpy~ero 
Hanp~~eHH~. BenH4HHa 3Toro Hanp~~eHH~ Mana. 0Ho ycHnHeaeTc~ 
MHKpocxeMo~ A 1 , AeMOAYnHpyeTc~ TpaH3HCTOpoM V3 H nocTynaeT 
Ha ¢HnbTP ~5C 5• MHKpocxeMa A 2 noe~waeT Hanp~~eHHe ¢HnbTpa H 
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FUc.l. CxeMa H3MepHTenbHOro ycHnHTen~. 

o6ecne4HBaeT He06XOAHMY~ Harpy304HY~ cnoco6HOCTb H30nHpy~ero 
ycHnHTen~ . KOMMYTH PYIOUiee HanpR~eHHe AnR Kn~t.~eH V 1 , V 2 H AeMO
AYn~TOpa V3 B~pa6aT~BaeT reHepaTop, COCTO~utHH H3 aBTOKOne6a
TenbHOrO MynbTHBH6paTOpa D1 H TpHrrepa An~ nony4eHHR HanpR~e
HH~, ynpaen~~ero pa60TOH AeMOAyn~Topa. nHTaHHe MHKpQCXeM 
155 cepHH OCy~eCTBn~eTCR OT CTa6HnH3aTopa V
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TexHH4eCKHe xapaKTepHCTHKH H3onHPYIOUiero ycHnHTenR: 

1. AHanaaoH BXOAH~x H B~XOAH~x HanpR~eHHH 
2. BxoAHOe conpOTHeneHHe 
3. AMnnHTYAa nynbca~HH 
4. Bpe~ nepeXOAHOro npo~ecca 

npH CKa4KOo6paaHOM H3MeHeHHH U
8

x 
5. Hanp~~eHHe nHTaHHR 

+10 B 
-30 KOM 

0,3% 

1, 5 MC 
+15 B 

B onHcaHHO~ cxeMe o6pa~aeT Ha ce6~ BHHMaHHe Manora6apHTH~~ 
pa3AenHTenbH~~ TpaHC¢QpMaTOp, 8 KOTOPOM HCnOnb30BaH B Ka4eCTBe 
HaMOT04HOrO npOBOA C ¢TOponnaCTOBOH H30n~~HeH. 3TO n03BOnHnO 
nony4HTb XOpOWy~ pa~RR3Ky BO BXOAHOH ~enH npH Hanp~~eHHH He
CKOnbKO KHnOBOnbT. YcHnHTenb npOCT B H3rOTOBneHHH H o6naAaeT 
B~COKOH HaAe~HOCTb~, MO~eT 6~Tb peKOMeHAOBaH An~ nepeAa4H aHa
noroeoro CHrHana orpaHH4eHHOro 6~CTPOAeHCTBH~ e paanHt.~H~x 

yCTPOHCTBaX YCKOPHTenbHOH TeXHHKH. 
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PUc.2. 6noK ~PMHpoaa
HH~ ynpaan~~HX HM
nynbCOB. 

3. YnPABJl.RIOOlA.R 
3nEKTPOHI1KA 

BaeAeH a 3KcnnyaTa~H~ 
HOB~H 6nOK ~PMHPOBaHH~ 
ynpaan~~HX HMnynbCOB 
/puc.2/, 4TO 3Ha4HTenb
HO nQB~CHnO HaAe*HOCTb 
CHHXPOHH3a~HH ~YHK~HO

HanbHWX ysnoa CHHXp~a30TPOHa. 6noK ewpa6aTwaaeT 4eTWpHaA~aTb 
OnepaTHBHWX HMnynbCOB C aMnnHTYAOH 10 B H AnHTenbHOCTb~ 10 MKC, 
4TO o6ecne4HBaeT pe*HM HH*eK~HH H Ha4ano CHHXPOTpOHHOrO pe*HMa. 
npeAYCMOTpeHa B03MO*HOCTb H3MeHeHH~ non~pHOCTH H BBeAeHH~ pe
rynHpyeMOH apeMeHHOH 3aAeP*KH. 

Paapa6oTaHa H BHeApeHa HOBa~ cxeMa 6naHKHpoaaHH~ ynpaan~~
~x HMnynbcoa. CxeMa He HY*AaeTcR a perynHpoaKe, He aaaHCHT 
OT MOAH~Ka~HH nporpaMMW H3MeHeHH~ MarHHTHOrO non~ yCKOpHTen~ 
H o6ecne4HBaeT HaAe*HOe ~PMHPOBaHHe HMnynbCOB TOnbKO B He06-
XOAHMOM HHTepaane a Te4eHHe 100 MC nocne Ha4ana ~HKna ycKope
HH~. 

PeanH30BaHo ynpaaneHHe KOM6HHHpoBaHHWM p~HMOM awaeAeHH~ 
ycKopeHHoro ny4Ka H3 KaMepw ycKopHTen~ npH ABYX 3Ha4eHH~x 
OCTaHOBneHHOrO MarHHTHOrO non~, T.H. CTOn. npH OAHOM 3Ha4eHHH 
MarHHTHOrO non~ ocy~eCTBn~eTC~ pe*HM MeAneHHOro BWBOAa /MB/ 
AnHTenbHOCTb~ -400 Me, a npH APYrOM - pe*HM 6wcTporo B~BOAa 
/66/. TaKHM o6pa30M, B OAHOM ~HKne YCKOpeHH~ nony4eHa B03MO*
HOCTb ocy~ecTBHTb 3neKTPOHHWe H KaMepH~e 3KcnepHMeHTW. B APY
roM BapHaHTe BMeCTO 66 nepBH4HOrO ny4Ka HCnonb3yeTC~ HaBeAe
HHe ny4Ka Ha BHyTpeHH~~ MHWeHb. 0pHrMHanbHOCTb 3TOro pe*HMa 
3aKn~4aeTc~ a nony4eHHH aaToMaTH4ecKOH A03HpoBKH 4aCTH~ a 3K
cnepHMeHTe C HeHTpoHaMH. nocneAOBaTenbHOCTb ~YHK~HOHHPOBaHH~ 
ocy~eCTBn~eTC~ cneAYIOU4HM o6pa30M: yCKOpeHHWH ny40K ~Aep CTa-
6HnH3HPOBaHHOro ypOBH~ HHTeHCHBHOCTH npH OAHOM 3Ha4eHHH OCTa
HOBneHHOrO MarHHTHOrO non~ MeAneHHO BWBOAHTC~ H3 YCKOpHTe
n~. 

nocpeACTBOM nporpaMMHOrO OTBeAeHH~ ~HpKynHpy~ero ny4Ka 
OT pe30HaHCHOH o6naCTH BWBOA npeKpa~aeTC~, H npoAO~aeTC~ 
YCKOpeHHe AO 3aAaHHOrO 3Ha4€HHR 3HeprHH, npH KOTOPQM Heo6-
XOAHMO nony4HTb ny40K BTOpH4HWX 4aCTHI.I. 6naroAap~ npo
rpaMMHOMy ynpaaneHH~ BWCOKOH 4aCTOTOH ~HpKynHPY~HH nOTOK Ha-
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BOAHTC~ Ha BHyTpeHH~~ MHWeHb. HaBeAeHHe ny4Ka npeKpa~aeTC~ no 
KOMaHAe C MOHHTOpa KaMepHOrO KaHana, KOTOPWH onpeAen~eT OnTH
ManbHY~ 3arpy3KY KaMepw. KOMaHAHWH HMnynbC B~AaeTC~ TOnbKO npH 
onTHManbHOH sarpy3Ke KaMepw. TaKoH pe*HM pa6oTw 6wn Hcnonbao
aaH npH yCKOpeHHH AeHTPOHOB H ~AeP yrnepOAa. 

4. rEOAE3H4ECKI1E H3MEPEHH~ 

B Te4eHHe lll KBapTana 1979 r. 6wno npOBeAeHO 3 LIHKna H3-
MepeHHH no KycTy penepoa. Pe3ynbTaTw H3MepeHHH npHBeAeHw 
B~M~. 

~ ~HKna AaTa npo
aeAeHH~ 

~HKna 

60 05.07.79 

61 30.08.79 

62 28.09.79 

ni1TEPATYPA 

'fu6JlU24Cl 

~ penepa 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

0 

~ax 
/MM/ 

+0,04 
+p,o3 
-0,02 

-0,05 
-0,01 
-0,01 

0 

+0,09 
-0,02 
+0,03 
-o, 10 

Safx: CpeAH~~ KBaA
/MM/ paTH4eCKa~ 

norpewHOCTb 
H3MepeHHH 

/MM/ 

-0.10 
-0,02 .:!:_0,044 

0 
+0,02 

-
-0.15 
-0,01 .:!:_0 '065 
-0,01 
+0,02 

-
-0,06 
-0,03 .:!:_0,035 
+0,02 
-0,08 
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