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1. PA60TA YCKOPHTEn~ H HAY4H~ nPOrPAMMA 

B IV KBapTane 1979 r. 6blno 3annaHI-IposaHo 1237 4 pa6oTbl 
YCKOPI-ITellH. 0Ka3ai10Cb, 4TO Ha $1-13H4eCKI-Ie I-ICCile~oBaHHH 1-1 CO
BepweHCTBOBaHHe CI-IHXpQ$a30TpOHa HCnOnb30BaHO 1022 4. /82,6%/, 
B TOM 41-1Cile Ha $1-13H4eCKH~ 3KCnepi-1MeHT - 927 4. /74,9%/, Ha 
coaepweHCTBOBaHHe - 95 4. /7,7%/. TexHonorH4ecKaA no~roTOBKa 
3aHHna 112 4. /9%/, noTepH BpeMeHH no np.,4HHe npOCTOeB COCTa
BHilH 102 4. /8,2%/. np04He 3aTpaTbl - 0,2%. 

CooTaeTCTBeHHO Ha 1979 r. 6blno 3annaHHPOBaHo 4202 4. pa-
6oTbl YCKOpHTellH . Ha $H3H4eCKI-Ie HCCile~OBaHHH ., COBepweHCTBOBa
HHe CHHXPO$a30TPOHa .,C~Onb30BaHO 3722 4. /88,6%/, B TOM 41-1Cne 
Ha $.,3H4eCKH~ 3KCnepHMeHT -3413 4. /81,2%/, Ha COBepweHCTBO
BaHHe ycKOPI-ITenA - 309 4. /7,4%/. Ha TexHonorH4ecKy~ no~roToa
Ky 3aTpa4eHo 251 4. /6, 0%/, noTepH apeMeHH no np.,4HHe npocTo
ea- 223 4. /5,3%/, npo4He noTepH- 0, 1%. 

B IV KaapTane ycKopAnHcb ~e~TPOHbl, H~pa renHH ., yrnepo~a. 
HHTeHCHBHOCTb yCKOpHe~x 4aCTH~ B HMnyllbCe H K03$¢H~HeHT 

HCnOilb30BaHHH YCKOPHTellA A/lH $H3H4eCKHX 3~CnepHMeHTOB 

IV KBapTan 1979 r. 
N NMaKc rii N MaKe 

p 5,3 · 10 11 1,0·10 12 

d 2, 0. 10 11 
2,3·1011 

2,3·1011 
3,0·1011 

He 0 ,6· 10 10 
1 2 ·10 10 

0,6·10 10 
1, 2 ·1 0 10 , 

c 0, 4 ·1 06 1 ,0 ·1 0 6 
0,4 ·10 6 1 , 0 ·1 06 

K 
1,9 1 '7 Ha CHHXpO$a30TpOHe 3a npowe~WH~ KBapTa/1 BblnOnHeHbl HCC/le~O-BaHHA no H3y4eHH~ ~H$paK~HOHHOrO B3aHMO~e~CTBHA llerKHX R~ep 

C pa3HbiMH MMWeHAMH, H3MepeHH~ ~eCTKO~ 4aCTH MMnyllbCHbiX cneKT
POB a3t $parMeHTa~MM, M3y4eH.,~ B3a.,MO~e~CTBMA pe/lHTMBMCTCKMX 
R~ep He~ c npOTOHaMM. npoae~eHO MCCile~OBaHMe xapaKTepM CTMK 
ny4Koaoro TpMrre pa ~nR Mccn e~oBaHM~ rMnepAAep Ha CKM-200, OT
pa6oTaHa CBR3b ycTa HO BKM AH CK-2 c 38M EC-1040. 
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PHc . 1. CxeMa paaMe~e
HHR MOAenH CeK4HH KpHO
reHHOH OTKa4KH 8 8a
KYYMHOH KaMepe cHHxpo
$aaoTpoHa. 1 - KpHona
Henb, 2 - paAHaUHOHH~H 
3KpaH. 3 - 8aKyyMHaR 
KaMepa CHHXpO$a30TpOHa. 

2. MOaEnb CEKUHH KPHOrEHHOA OTKA4KH H EE BnH~HHE 
HA nOKA3ATEnb CnAaA MArHHTHOrO nonR CHHXPO$A30TPOHA 

8 COOT8eTCT8HH C npeAnO~eHHeM nOHH3HTb Aa8neHHe OCTaT04HOrO 
raaa 8 C~HXpQ$a30TpOHe / l/ e6nH3H 8HyTpeHHeH CTeHKH BaKyyMHOH 
KaMep~ ycKOpHTenR AOn~H~ fi~Tb pa3Me~eH~ CeKUHH KPHOreHHOH OT-

Ka4KH. anR H3MepeHHR 8enH4HH~ HCKa~eHHR nOKa3aTenR cnaAa MarHHT-
HOrO nonR CHHXpO$a30TpOHa HHAY4HP0BaHH~MH TOKaMH 8 ceKUHH 
KpHOreHHOH OTKa4KH fi~na H3rOT08neHa MOAenb CeK4HH 8 HaTypanb
HYO BenH4HHy. MOAenb fi~na noMe~eHa 8HYTPH 8aKyyMHoH KaMe~ yc
KOPHTenR /pHC. 1/, 8finH3H 8ep~HKanbHOH CTeHKH Ha BHyTpeHHeM 
paAHyce. Ha A8YX coceAHHX nonocax aneKTPOMarHHTa B npHcyTcT-
8HH MOAenH H 6e3 Hee fi~nH npOBeAeH~ MarHHTH~e H3MepeHHR. 

MOAenb CeKUHH KpHOnaHenH fi~na H30nHp08aHa OT KOpnyca 8aKyyM-

HOH KaMep~. 
Bee aneMeHT~ ceK4HH, KpoMe we8pOH08, H3rOT08neH~ H3 Hep~a-

8eo~eH cTanH, we8poH~ - H3 MeAH. npH oxna~AeHHH AO TeMnepaTy
P~ KHneHHR ~HAKOrO aaoTa aneKTponp080AH0CTb Hep~a8e~eH CTanH 
MeHReTCR Mano, MeAb ~e y8enH4H8aeT C800 aneKTpOnp080AH0CTb 
8 8 paa 121 . anR MOAenHp08aHHR ycn08HH HH3KHX TeMnepaTyp We8pOH~ 
fi~nH H3rOT08neH~ H3 nHCT080H MeAH TOn~HHOH 3 MM /8MeCTO 1 MM 
8 pa6o4eM 8apHaHTe/, TaK 4TO aax8aT~8ae~H we8poHaMH MarHHTH~H 
noTOK y8enH4H8ancR 8 3 paaa, H 80 cTOnbKO ~e paa 803pacTana 
np080AHMOCTb. KOHCTpyKTH8HO MOAenb H3rOT08nRnacb TaK, 4T06~ 
8 XOAe MarHHTH~X H3MepeHHH MO~HO fi~no OUeHHTb 8KnaA We8p0HHO
ro aKpaHa 8 HCKa~eHHe noKa3aTenR cnaAa nonR 6ea paa6opKH aK
paHa. C 3TOH uenb~ AnHHa we8POHHOro 3KpaHa 6~na CAenaHa 
8 2 paaa MeHbWeH,4eM AnHHa ceKUHH /pHc.2/. TaKHM o6paaoM , npo
BOAR H3MepeHHR pacnpeAeneHHR MarHHTHOro nonR 8 A8YX COCeAHHX 
r.onocax 3M, MO~HO fi~nO y4eCTb BnHRHHe WeBpOHOB. 

H3MepeHHR nOKa3aTenR cnaAa MarHHTHOrO nOnR CHHXpO¢a30TpOHa 
6~nH npo8eAeH~ npH noMO~H HHAYK4HOHHOro MarHHTOMeTpa
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PHc.2. CxeMa nono
*eHHH AaT4HKa H MO
AenH ceK4HH KpHo
reHHOH 0TKa4KH 
B KaMepe CHHXpo
¢a30TPOHa npH 
MarHHTH~X H3Mepe
HHRX. 

4HKOM KOTOpOrO cny
*HT rapMOHH4eCKaR 
KaTywKa C B~COKOH 
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H H36HpaTenbHOCTbO 
40 A6 K 2- H rap
MOHHKe /rpaAHeHTy/ 
nnocKonapannenbHO
ro MarHHTHoro no-

8t.\(Tpt"'1AA 
CTIHI<Q KOMI 

nR141. HaMepeHHR npoBOAHnHcb eo BHyTpeHHeH 4aCTH pa6o4eH o6na
CTH YCKOPHTenR, rAe 8nHRHHe MOAenH CeKUHH KpHonaHenH Ha OOKa-
3aTenb cnaAa AOn*HO 6~Tb HaH6onee 3Ha4HTenbHO. aaT4HK pacnona
rancR 8 MeAHaHHOH nnocKOCTH ( z = zo ) H nepeMeutancR e Hanpa8ne
HHH paAHYCa YCKOPHTenR C waroM 5 CM /T04KH 1,2 . .. 14 Ha PHC.2/. 

PeaynbTaTw MarHHTH~x H3MepeHHH npeAcTaaneHw B Ta6n. r-H:2. 
B Ta6n. 1 npH8eAeHw 3Ha4eHHR 8enH4HHW noKa3aTenR nonR (o)

AnR nonR HH*eK4HH B lfHlK .. 0, 023 T 8 npHCYTCTBHH KpHonaHenH . 
B Ta6n.2 - TO lKe, HO 6ea KPHonaHenH. AHanH3HPYR peaynbTaTw 
MarHHTHWX H3MepeHHH 1 MO~HO CAenaTb B~BOA, 4TO MOAenb CeK4HH 
KpHonaHenH AaeT TaKoe He3Ha4HTenbHOe /-1%/ yeenH4eHHe noKaaa
TenR CnaAa MarHHTHOrO nonR 8 OfinaCTH H3MepeHHH

1 
KOppeKTHP08aTb 

KOTOpoe HeT HeOfiXOAHMOCTH. 

3. B~COK04ACTOTHA~ YCKOP~~AR CHCTEMA 

HeKOTOpOe epeMR nocne 3anycKa YCKOPHTenR BWCOK04aCTOTHaR 
YCKOpR~aR CHCTeMa OCTaeanacb B TOM 8HAe, B KaKOM fiwna cnpoeK
THp08aHa. 0Ha BKn04ana 8 ce6R ABa 80CbMHKacKaAHWX WHPOKOnonoc
HWX YCHnHTenR /WnY/, Ka*A~H H3 KOTOPWX nHTan 8WCOKOH 4aCTOTOH 
/84 I COOT8eTcTay~~HH ycKOPR~~HH aneKTpoM H o6ecne4H8an Ha HeM 
aMnnHTYAY B4 20 KB 8 AHanaaoHe /0 ,2+1,5/ Mru. 

BnocneACT8HH npRMOnHHeHHWH npoMe*yTOK, rAe paaMe~ancR OAHH 
H3 YCKOpRO~HX 3neKTPOA08, fiwn 3aHRT AnR CHCTe~ MeAneHHOro 
BW80Aa ny4Ka H3 YCKOpHTenR. 8 1974 r. nocne 3anyCKa HH*eKTOpa 
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flY-20 Ha 3HeprH~ 4aCTH~, a 2 pa3a npea~wa~y~ 3HeprH~ npem
Hero HHmeKTopa flY-9H, nORBHnaCb HeOfXOAHMOCTb noB~WeHHR aM
nnHTYA~ 84 AO 30 K8. 0AHaKo nony4eHHe TaKOH aMnnHTy~ orpa
HH4HaaeTCR 3neKTpH4eCKOH np04HOCTb~ YCKOpR~HX 3a30pOB H CBR-
3aHO C ¢oPCHPOBaHHeM pemHMOB OTAenbH~X 3neMeHTOB WnY, 4TO 
8 HTOre npH80AHT K CHHmeHH~ HaAemHOCTH pafiOT~ yCKOpR~eH CHC
TeMbl a ~enoM. 

8 nocneAHHe rOAbl 8eAYTCR pa60Tbl no peKOHCTPYK~HH YCKOpR~
~eH CHCTeMbl. 0CH08Hble ~enH, npecneAyeMble npH 3TOM, 3aKn~4a
~TCR 8 pacwHpeHHH AHana3oHa MOAYnR~HH 4aCTOT~ H nony4eHHH 
10-KpaTHOrO nepeKpbiTHR 8MeCTO 7-KpaTHOrO, npHCy~ero CTapOH 
CHCTeMe, a TaKme 8 nOB~WeHHH HaAemHOCTH 3a C4eT CHHmeHHR 
aMnnHTYAbl 8~COK04aCTOTHOrO HanpRmeHHR Ha YCKOPR~eM 3neKTpo
Ae. 3TH 3aAa4H MOrnH 6b1Tb peweHbl nocpeACT80M H3MeHeHHR KOH
CTPYK~HH HHAYKTHBHOCTH KOne6aTenbHOro KOHTypa, eMKOCTb~ KOTO
pOrO R8nReTCR YCKOpR~~HH 3neKTP0A, a TaKme nyTeM npHMeHeHHR 
~eppHTa C 60nbWeH /npHMepHO 8 2 pa3a/ Ha4anbHOH MarHHTHOH 
npOHH~aeMOCTb~ H n08biWeHHeM KpaTHOCTH YCKOpeHHR, C pOCTOM 
KOTOpO~ y8enH4H8aeTCR 3¢¢eKTH8HOCTb YCKOpR~~ero 3neKTPOAa. 
npH B~6ope KpaTHOCTH Y4HT~BanOCb H TO 06CTORTenbCTBO, 4TO 
C pOCTOM ee pacTeT H 8epXHRR rpaHH4HaR 4aCTOTa UlnY, 4TO ycnom
HReT ero cxeMy H y8enH4H8aeT noTepH 8 ~PPHTe. HaH6onee onTH 
ManbH~M OKa3ancR pemHM YCKOpeHHR Ha BTOpO~ KpaTHOCTH C AHana-
30HOM MOAYnR~HH 4aCTOTbl /0 , 3~2,9/ Hr~. 

PacwHpeHHe 4aCTOTHOro AHana3oHa H nony4eHHe Heo6xOAHMO~ 
aMnnHTYA~ 8 pemHMe BTOpO~ KpaTHOCTH cnoco6CTBY~T peWeHH~ e~e 
0AHO~ 8amHOH 3aAa4H - n08~WeHH~ HHTeHCHBHOCTH ny4KOB YCKOpRe
MbiX RAep 8 2 pa3a no cpaaHeHH~ c 0AH03TanHbiM pemHMOM ycKope
HHR 15 1 . 

8 npOtjeCCe peKOHCTPYKL1HH YCKOpR~~eH CHCTeMbl npO,BeAeH 60nb
WO~ 06beM HCCneA08aTenbCKHX, OnbiTHO-KOHCTpyKTOpCKHX, MOHTam
HbiX H HanaA04HbiX pa60T. npo8eAeHa MOAePHH3aljHR KaCKaAOB WnY 
c ~enb~ pacwHpeHHR nonocbl AO 3 Hf[1 . Hcnonb308aH npHH[1Hn 161 

H pa3pa60TaHa CXeMa WHpOTHO-HMnynbCHOrO MOAYnRTOpa TOKa nOA
MarHH4H8aHHR ~PPHT08. Pa3pa6oTaHbl cxeMbl a8TOMaTH4ecKo~ nepe
CTPOHKH 4aCTOT~ H perynHpOBaHHR aMnnHTYA~ M~HOrO KOne6aTenb
HOro KOHTypa. 

nocne npOBeAeHHR CTeHA08biX HCn~TaHH~ KOne6aTenbH~H KOHTyp 
6bfn CMOHTHpOBaH H HanameH Ha pa6o4eM KaHane YCKOpR~eH CHCTe
Mbl CHHXpo~a30TpOHa. 8 H~ne 1979 r. peKOHCTpyHpyeMaR YCKOpR~aR 
CHcTeMa 6blna CAaHa 8 OnbiTHY~ 3KcnnyaTal1H~. 8 Te4eHHe nonyroAa 
OHa o6ecne4Hna YCKOpeHHe 8 pemHMe 8TOpOH KpaTHOCTH npoTOHOB, 
AeHTpOH08, RAep renHR H yrnepoAa npH aMnnHTYAe 8biCOK04aCToT
Horo HanpRmeHHR Ha ycKOPR~eM 3neKTPOAe /12~13/ K8. B npot1ecce 
OnbiTHOH 3KcnnyaTaljHH np080ARTCR HCcneAOBaHHR pa3nH4HbiX napaMeT-

5 



poe H xapaKTepHCTHK OTAenbHWX y3nOB YCKOp~~eH CHCTeMW C Uenb~ 
H3y4eHH~ B03MO*HOCTH AanbHeHWero nOBWWeHH~ aMnnHTYAW YCKOp~~
~erO Hanp~*eHH~. 

4. 3JlEKTPOHHO-IlY4EBbiE HOHH3AT0Pbt "KPHOH-1" H "KPHOH-2" 

B OKT~6pe-Ho~6pe 1979 r. COCTO~nc~ 04epeAHOH ceaHc ycKope
HH~ ~Aep yrnepOAa B CHHXPO¢a30TpOHe C HCnOnb30BaHHeM HOHHOrO 
HCT04HHKa "KpHOH-1 11

• llo cpaBHeHHIO C npeAWAY~HM ceaHCOM 
B HCT04HHK He 6wno BHeCeHO Cy~eCTBeHHWX H3MeHeHHH. Ho no P~AY 
npH4HH npoeeCTH AOCTaT04HYIO ero nOArOTOBKy K ceaHCY He YAa
nOCb. B peaynbTaTe 3Toro e ycTaHoeneHHOM Ha ¢opHH*eKTope /¢H/ 
HCT04HHKe pe3KO B03pOC nOTOK OTpa*eHHWX 3neKTpoHOB H3 o6naCTH 
3neKTPOHHOrO KOnneKTOpa. 0CHOBHa~ 4aCTb TOKa OTpa*eHHWX 3neKT
POHOB ;-o,s MA/ nepexeaTweanacb aHOAOM 3neKTPOHHOH nywKH. 3To 
np1-1eeno K orpaHH4eHH~ TOKa ny4Ka AO eenH4HHW -70 MA, TaK KaK 
MOAyn~UH~ 3neKTPOHHOrO ny4Ka npOH3BOAHTC~ ManoM~HWM HMnynb
COM no aHOAY 3neKTpOHHOH nyWKH. HeKOTOpOe KOnH4eCTBO OTPa*eH
HWX 3neKTPOHOB BWCa*HBanOCb Ha 3neMeHTaX APeH¢oBOH CTpyKTypw, 
4TO npHeenO K YXYAWeHHIO BaKyyMHWX ycnOBHH, H, KaK cneACTBHe, 
K OrpaHH4eHH~ epeMeHH HOHH3aUHH AO BenH4HHW -150 MC. no3TOMY 
B HTOre HCT04HHK pa60Tan C MeHbWeH nnOTHOCTb~ H BenH4HHoH TOKa 
HOHH3HPY~HX 3neKTpOHOB, He*enH B ABYX npeAWAY~HX ceaHCaX. 

OcHOBHwe napaMeTpw HCT04HHKa: 

ToK 3neKTPOHHOro ny4Ka 
nnOTHOCTb TOKa HOHH3Hpy~HX 
3neKTpOHOB 
3HeprH~ HOHH3Hpy10~HX 3neKTPOHOB 
BpeM~ HOHH3aUHH 
HOHHWH 3ap~A Ha BWXOAe HCT04HHKa 

- J = 65 MA 
e 

- j =50 A/cM 2 

- Ee= 6 K3B 
- r=15Q MC 
- Qi=4,5 · 1o 9 3n.aap./HMn. 

HHTeHCHBHOCTb ny4Ka ~Aep yrnepoAa nocne YCKOPeHH~ B nHHeHHOM 
YCKOPHTene 6wna 7, 5 ·1 0 7 ~Aep/HMn . 

npH aHanH3e napaMeTpOB pa6oTaJO~ero HCT04HHKa ~nO 06Hapy
*eHO, 4TO MarHHTHOe none coneHOHAa cnaAaeT eo epeMeHH /pHc.3/. 
3TO npHBOAHT K HeKOTOpOMY CHH*eHHIO HHTeHCHBHOCTH H YXYAWeHHIO 
¢QHOBWX ycnOBHH, B CB~3H C 4eM Ha npoT~*eHHH ceaHCa OAHH pa3 
B ABOe CYTOK OAHOBpeMeHHO C AOnHBKOH B KpHOCTaT *HAKOrO renH~ 
npOH3B0AHnacb A03aBOAKa TOKa B 06MOTKY coneHOHAa. no OKOH4a
HHH CeaHCa npeAnPHHHManacb nOnWTKa yMeHbWHTb cnaA MarHHTHOrO 
non~ - 6wnH nepenaRHW cna~-1 o6MOTKH coneHOHAa c nepeMW4KOH,OA
HaKo nono*HTenbHoro peaynbTaTa 3To He Aano. Ha pHc.3 noKa3a Ha 
3aBHCHMOCTb HHAYKUHH MarHHTHOrO non~ COneHOHAa OT epeMeHH. 
B AeKa6pe 1979 r. e paMKax noArOTOBKH K 04epeAHOMY ceaHcy 
6wnH Ha4aTW pa60TW nO nHKBHAaUHH npH4HH, KOTOpwe nPHBenH K 
yMeHbWeHHIO TOKa ~Aep H3 HCT04HHKa "KpHOH-1 11

• 
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PHc.3. 3aBHCHMOCTb ~01 H(~<f'rJ 

HHAYKUHH MarHHTHOrO 
non~ coneHOHAa OT 
epeMeHH. 

IZ.$ 

3neKTPOHHo-ny4eBOH 
HOHH3aTOp "KpHOH-2 11 

HCnOnb30Banc~ B CTeH- ~ 

AOBWX ycnOBHRX An~ 
3KCnepHMeHTOB no no-
ny4eHHIO HOHOB KCeHO-

1$1 T(ClltnOK} 
Ha C 3aP~AH0CT biO q> 44+. 0 I z 3 • 5 6 7 

KaK cneAYeT H3 Ta6nHU 
T. KapncoHa 1-1 AP .'81 • 
3HeprH~ CB~3H 3neKTpOHOB ( le) B L-o6on04Ke 44-KpaTHO HOHH30-
BaHHOrc aTOMa KCeHOHa AOCTHraeT- 8 K3B. HaeeCTHO TaiOKe / 9/ . 
4TO 3¢¢eKTHBHOe YAaneHHe CBR3aHHOrO 3neKTpOHa B npouecce 
3neKTPOHHO-HOHHOrO B3aHMOAeHCTBH~ npOHCXOAHT B cny4ae, ecnH 
6oM6apAHPYIO~HH 3neKTPOH o6naAaeT 3HeprHel1 - 2,5 I e . no3TOMY 
3KCnepHMeHTW npOH3BOAHnHCb npH 3HeprH~X 3neKTPOHHOro ny4Ka 
18-20 K3B . An~ nony4eHH~ 3neKTPOHHOrO ny4Ka TaKoH 3HeprHH see 
CHCTeMW, nHTa~He KaTOA H aHOA 3neKTpOHHOH nywKH, a TaK*e 
BWT~rHBaiO~HH 3neKTPOA H nepewe 3neMeHTW HOHHOH OnTHKH, 6wn1-1 
CMOHTHPOBaHW Ha cneuHanbHOH nnaT¢QpMe. Ha Hee MO*HO 6wno no
AaBaTb noTeHuHan AO 20 KB. KoMaHAHWe cHrHanw An~ ycTPOHCTB, 
pacnono*eHHwx Ha nnaT¢OpMe, nepeAaeanHCb nocpeACTBOM nHHHH 
OnTHK0-3neKTPOHHO~ CB~3H, 

B Ka4eCTBe pa6o4ero raaa Hcnonb30eanacb ecTeCTBeHHa~ cMecb 
H30Tonoe KCeHOHa, TaK 4TO cpeAHee 3Ha4eHHe Maccoeoro 4Hcna 
npH aHanHae cneKTpoe aap~AHOCTeH no epeMeHH nponeTa 6wno 131 ,3. 
KanH6poeKa epeM~-npo~eTHoro aHanH3aTopa 6wna ocy~ecTeneHa no 
HOHaM KHCnOpOAa OT 0 + AO 0 S + . 

THnH4HWH pe*HM pa60TW HOHH3aTOpa npH pa60Te C KCeHOHOM 6wn 
cneAYIO~HM: BKnl04eHHe 3neKTp0HHOrO ny4Ka TOKOM -120 MA /4TO 
COOTBeTCTByeT nnOTHOCTH TOKa B ny4Ke -150 A/cM 2/, BBOA 
- 108 HOHOB KCeHOHa B ny40K 3a BpeMR -1 MC 1 YAeP*aHHe HOHOB 
B ny4Ke H HX HOHH3aUHR B Te4eHHe OnpeAeneHHOrO BpeMeHH ri 

/ AO 2,2 c/, BWBOA HOHOB H3 ny4Ka 3a BpeM~ -50 MKC, aHanH3 
3apRAOBOrO COCTaBa HOHOB no epeMe HH nponeTa. CneKTPW 3apRAHO
CTeH HOHOB, COOTBeTCTBY~He pa3nH4HWM nepHOAaM BpeMeHH YAep
*aHHR HOHOB B 3neKTpOHHOM ny4Ke, pe rHCTpHpOBanHCb Ha 3KpaHe 
ocuHnnorpa¢a H ¢oTorpa¢HpoeanHcb. 

Ha pHc.4 npeAcTaeneHa KaPTHHa 3BOniOUHH cneKTpa 3aPRAHOCTeH 
HOHOB KeeHOHa B HHTepeane BpeMeHH H0HH3aUHH OT 2 MC AO 2,1 C. 
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M~ BHAHM, 4TO nHHHH 
COCeAHHX 3aPAAHOCTeH HO
HO B KCeHOHa AOCTaT04HO 
xopowo paapeweH~ nHWb Ha 
nepBOM CHHMKe, np11 Bpe
MeHH HOHH3a~HH - 2 MC. 
B AanbHe~weM pa3peweHHe 
OKa3~saeTCH HeAOCTaT04-
H~M, 11 B KOH~e KOH~OB nH
HHH BCeX 3apAAHOCTeH, 
npHCYTCT8Y~HX B AaHHOM 
HOHHOM cryCTKe, CnHBa~TCH 

B OAHH n11K. np114HHaMH 
HeAOCTaT04HO xopowero 
pa3peweHHH R8nA~TCR, BO
nep8~X, HCnOnb308aHHe 
npHPOAHOH CMeCH 1130TOnoa, 
BO-BTOp~x - CBOHCT8a AH
HaMHKH HOHHOrO naKeTa 
8 caMOM aHanl13aTope. 
B TaKHx ycnoBHRX AnH npa-
8HnbHOH 11AeHTH$HKa~HH 
3aPRAHOCTeH, npHCYTCTBy~
~X B HOHHOM naKeTe, npH
MeHRnHCb TaKHe npHeMW: 
1/ npeAaapHTenbHaH Kanl16-
poaKa aHanl13aTopa no HOHaM 
KHCnOPOAa, 2/ nono~eHHe 
Ha oc11 8peMeHH nponeTa 
xopowo pa3pewa~HXCR ni1-
HHH KCeHoHa AO Xe 15+ , 

3/ nono~eHHe HH3KOHHTeH
CH8HOrO , HO AOCTa T04HO 
RpKO B~pa~eHHOrO nHKa 
RAep ¢oHoa~x ra3oa c 
A/ Z "' 2 /eM. nHK, yKa-
3aHH~H CTpenKOH Ha CHHM
Ke ri = 1990 MC/. 

Ha CHHMKax HAeHTH~
~HPOBaH~ 3aPRAHOCTH 110-
HOB Xe 8 MaKCHMYMe HH
TeHCHBHOCTH, a Ta~e 8 
A8YX T04Kax cneaa H cnpa-
8a OT M8KCHMyMa, 4TO Ka-
4eCTBeHHO noKa3~aaeT 
4HCnO 3apHAHOCTeH 8 cneKT-

Ta6n11~a 3 
PesynbTaT~ H3MepeHHH no "KycTy penepoa" 

If 
~HKJla 

63 

64 

AaTa npo
BeAeHHR 

2. 11.79 

26. 12.79 

If 
penepa 

2 
3 
4 

1 
2 
3 
4 

SMaxc 

MM 

+0,02 
0 

+0,01 
-0,04 

+0,05 
-0,02 
- 0,15 
+0, 13 

Ta6nH~a 4 

SABC CpeAHRR KBaAP· 

MM 
norpewHOCTb 
H3Mep., MM 

- 0 , 04 
- 0,03 
+0,03 .:!:_0,043 
-0' 12 

-
+0,01 
- 0, 05 
-0.12 .:!:_0,040 
+0,01 

Pe3ynbTaT~ H3MepeHHH no wKanKaM, pacnono~eHH~M Ha KonoHHax 

AaTa If ~HKJla N' CpeAHRR 
npOBeAeHHR H3Mep. KB8ApaH- ~aKC SABC 

KBaAp. no-
~HKna 

11 . 11.79 XXII 

Ta 

II 
Ill 
IV 

RBH 

+()' 17 
0 

-0,04 
+0,04 

RHap RsH 

+0,?3 +0, 10 
+0,08 -0,24 
-0,21 - 0,52 
+0,06 -0,44 

Ta6n11~a 5 

rpeWHOCTb 

RHap 
H3MepeHHH, 

MM 

+0,24 
-1,03 +0,050 
-2,12 -
- 0,99 

Pe3ynbTaT~ 113MepeHHH no wKanKaM, pacnono~eHH~M Ha CTOHKax 
MarHHTa CI1HXPO$a30T POHa 

AaTa npo- N' ~HKna N' KBaA-
BeAeHHR H3Mep. paHTa 

11 . 11.79 XXII 
II 
Ill 
IV 

8 MaKc SABC 
CpeAHRR 
KBaAp.no
rpewHOCTb 

RBH 

+0,07 
+0,58 
- 0,10 

0 

RHap R R H3MepeHHH, 
BH Hap MM 

+0,54 -1,13 - 0,18 
+0,08 -0,40 -0,61 
+0 ,20 -1,60 - 1,03 +0 , 070 
+0, 18 -0,59 -0,59 -
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pe. nonpaBKH Ha paCWHpeHHe nHHH~ Sa C4eT HanH4HR HeCKOnbKHX 
HSOTOnOB Xe B npHpOAHO~ CMeCH H annapaTypHy~ WHpHHY nHHHH 
AnR OAHoH sapR.QHOCTH AaiOT yMeHbWeHHe 4Hcna 3apR.QHOCTe.~ a cneKT
pe Ha 1+ 2. 

CHHMOK npH BpeMeHH HOHH3a4HH 2090 MC noKa3~BaeT , 4TO B 3TOM 
cny4ae MaKCHMYM HHTeHCHBHOCTH B HOHHOM cryCTKe npHXOAHTCR Ha 
HOH~ Xe 

4
8+ , T . e. Ha yrnepo,qono,qo6H~~ KCeHOH . AHanH3 npe,q

CTaeneHHOro 3,QeCb nHKa noKaS~BaeT, 4TO COOTBeTCTBY~H~ cryCTOK 
COCTOHT B OCHOBHOM HS HOHOB 3apR,QHOCTe~ 48+, 47+ H 49+, a TaK
~e 50+ H 46+ . KonH4eCTBO HOHOB KCeHOHa HSMepRnOCb npH nOM~H 
HOHHOrO KOnneKTOpa, CHa6~eHHOrO oxpaHH~M 4HnHH,QpoM C 0TPH4a
TenbH~M, OTHOCHTenbHO KOnneKTOpa, nOTeH4HanOM. npH 3TOM Ha6n~
,qa~TCR HeKOTOp~e 3aHH~eHHR HOHHOrO CHrHana 3a C4eT 8TOPH4HO~ 
HOHHO~ 3MHCCHH C noeepXHOCTH KOnneKTOpa. 3TO RBneHHe Tpe6yeT 
paspa60TKH cne4HanbH~X yCTpO~CTB AnR perHCTpa~HH CTOnb B~COK0-
3apR,QH~X HOHOB, KaKHMH RBnR~TCR HOH~ THna Xe 4 ~ 8 HaCTOR~ee 
BpeMR ~ MO~eM nHWb 04eHHTb, nO-BH,QHMOMy, C HeKOTOp~M SaHH
~eHHeM, KOnH4eCTBO HOHHOrO 3apR,qa B cryCTKe npH BpeMeHH HOHH-
3a4HH 2090 MC /109 3n.3aPRAOB/HMn./. 3To 03Ha4aeT, 4TO Xe 48+ 
nony4eHO - 10 

7 
HOHOB/HMn. H - no 5 • 1 Q 6 HOHOB Xe 49+ H Xe 47-+: 

$oHos~e ras~ npe,qcTasneH~ s cneKTpax secbMa cna6o cMeCb~ 
3apR,QHOCTe~, HMe~~HX A/ Z - 2 npH KOnH4eCTBe, He npes~wa~eM 
5% HOHHOrO 3apR,qa pa604ero rasa, 4TO COOTBeTCTByeT 3$$eKTHBHO
MY 3Ha4eHH~ ,qaeneHHR 0CTaT04HOrO rasa B 06DeMe HOHHS~HH MeHee 
1 o-12 Topp. 

B~nonHeHH~e 3KcnepHMeHT~ noKa3anH, 4TO ysenH4eHHe 3HeprHH 
HOHH3HPY~~HX 3neKTPOHOB H BpeMeHH HOH-3neKTPOHHOrO B3aHMO,Qe~
CTBHR B HOHH3aTOpe "KpHOH-2 11 npHBO,QHT K COOTBeTCTBy~~eMy yee
nH4eHHIO 3apR,QHOCTH HOHOB KCeHOHa. 3TO n03BOnReT Ha,QeRTbCR Ha 
nony4eHHe e~e 6onee B~COKOpaSpRAH~X HOHOB, B 4aCTHOCTH, renHe
no,q06Horo KCeHOHa ( Xe 52+ ). 

5. rEO,liE3HR 

Ha npOTR~eHHH IV KeapTana 6~o npose,qeHo 2 4HKna HSMepeHH~ 
no KYCTy penepOB H O,QHH 4HKn - nO B~COTHO~ ceTH B rnaBHOM 3ane 
YCKOPHTenR. Pe3ynbTaT~ H3MepeHH~ npHBe,QeH~ B Ta6n.3-5. 

JlHTEPATYPA 

1. 6anaH,QHKos H.H. H ,qp. OHRH, P8-80-172, ,lly6Ha, 1980. 
2. Cnpaso4HHK no $HSHKO-TeXHH4eCKHM ocHosaM KpHoreHHKH no,q 

peA. M.n.ManKosa. "3HeprHR 11 , M., 1973. 
3. BoeBO,QHH M.A. H ,qp. OHRH, 13-11855, ,lly6Ha, 1978. 

10 

4. BoesO,QHH M.A. AsT.CBH,Q. CCCP ~31848 OT 5 HOR6pR 1978 r. 
6~nn. OHnOT3, 3, ~41, 1978, c. 170. 

5 . MHxa~nos A. H. HAP· OHRH, 9-9901, ,lly6Ha, 1976. 
6 . ropiOHOB 3 . n. "Bonpoc~ pa,QH03neKTpOHHKH 11

, 1974, X, s~n.6. 
7. 6nHHHHKOB H.H. H ,qp. OHRH, 9-12409, ,lly6Ha , 1979. 
8. Carlson T.A. et al. Atomic Data, 1970, vol.2, No.1. 
9. Janes G.S. et al. Phys.Rev., 1966, vol.145, p . 925. 

PyKOnHCb nocTynHna s HS,QaTenbCKHH oT,qen 
25 anpenR 1980 ro,qa. 

11 


