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~n~ npOBeAeH~~ 3Kcnep~MeHTOB no YCKopeH~~ ~OHOB Heo6xOA~MO 

4>opM~poBaTb 3neKTpOHHO-~OHHble xonsua co cTa6~nbHbIM~ OT ~MnYJ1b

ca K ~MnynbCY xapaKTep~CT~KaM~. B Ka4eCTBe Kp~Tep~R cTa6~nb

HOCT~ eCTeCTBeHHO B3~Tb OCHOBHO~ napaMeTp, xapaKTep~3Y~~~~ 

Ka4eCTBO 4>opM~PyeMblx «oneu , - anexrpavecxoe nane, C03AaBaeMoe 
3neKTpOHHO~ KOMnOHeHTO~ Ha Kpa~ crYCTKa: 

)" " 2eN eE 
17R (a + a ) /1/
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.~~ 3<t>cl>eKT~BHOtll paõoru YCKOpl-1Ten~ Heo6xOA~MO nOAAep>KIIlBaTb era 
c T04HOCTb~ He xyxe eA~HM~ npOl\eHTOB. CYMMapHa~ norpeWHOCT.b 
3HeKTp~4eCKoro non~ onpe,Qen~eTCR cneAYIO~~M oõpa30M: 

~ i ~Ne )2 + (~!L/ + ( ~ax )2 +'( ~az I. /2/
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,.I··~·' --'.~~~"-""",t OTCIOAa B~AHO, 4TO ecna Mbl XOT~M ~MeTb ~E 5.::t.1 0%; TO Ka>KAbltll 
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i 
~3 napaMeTpOB, BXOA~~I;1X a /1/, Heo6xOAJ.1MO cTa6~n~3~poBaTb c 
T04HOCTb~ He xY>Ke .::t.5%. npH 3TOM onpeAenRIO~etll 6YAeT cTa6~nb
HOCTb 4~cna 3neKTpO~OB B KOnbije, 3aB~c~~aR B CBO~ o4epeAb OT 

,,{ xapaKTepMCTMK C~CTeM <t>OpM~poBaH~R KonbQa Ha paA~yce 3aXBaTa 
~ ycnOB~t11 C>KaTHR. aKcnep~MeHT~ nOKa3~Ba~T/l/ ~ 4TO B~6opOM 

11 
" I"

n-TpaeKTOp~IIl MO>KHO YMeHbWMTb nOTeplll ~a~T~~ npw C)l(aT~~ npaKTH
4eCK~ AO Hyn~. n03TOMY B nepBoM np~6n~>KeH~IIl cTa611lnbHOCTb 4~C

,t • 

na 3neKTpoHoB B KOJ1bije B OCHOBHOM 3aBIIlCIIlT OT napaMeTpoB IIlH-
I >KeKTOpa - n~HetllHOrO IIlHAYK~IIlo~Horo YCKoplllTen~ 11I cIIlcTeM~ 3axaa

Ta nY4Ka Ha paBHOBeCHY~ op611lTY. 

~ 411lcno 3neKTpoHoB B Konb~e onpeAenReTcR ycnoBIIl~MIIl IIlH>KeK~Wlll 
- 6N e.. 11I napaMeTpaMIIl BxoAR~ero nY4Ka. O~eHK~ cTa6~nbHocTIIl ----- npo. N e 

;1 BeAeM nplll cneAY~~x npeAnOnO)l(eH~RX: 

1. AKcIIlanbH~~ aKcenTaHC KaMep~ aA~e3aTopa 3Ha4~TenbHO 6onb..,. 
~. we 3MIIlTTaHca ny4Ka.m 

2. PaA~anbtibltt axcen raac aenonaae r cs nonHOCTbJO, a nnOTHOCTb"--------- ..~.~---_._-- _.11II'I< .,,"'..........,.--... . If
~_..,..".....,.,_'".~. 

1 
-/ 4aCTIIl~ Ha cooTBeTcTBY~~t11 4>a30BOtll nnOTHOCT~ nOCTO~HHa. 
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3. Bn~HH~e ~ynoHoBcK~X nonpaBOK K 4aCTOTaM 6eTaTpoHH~X KO
ne6aH~~ tia cTa6~nbHOCTb 4~cna 3neKTpOHOB HecyU\eCTBeHHO, 4TO 
np~ paA~yce paBHoBe~Ho~ Op6~T~ aAre3aTopa KYT~-20/2/Ro =35 CM 
~ nonYP~3Mepax ce~eHV!H nY4Ka ax,z = 2..;.-3 CM 3aBeAOMO aunoru-ae r
CH npltl Yo ~ 5 / Yo - cpenaee 3Ha4eHItle nopeuu-rpaxropa 4aCTItll..\ 
nY4Ka/. 

4. ~HmeKI..\~H 6nltl3Ka K cOrI1aCOBaHHo~, T.e. Kone6aHItlH or~6a~
~e~ npltl HOMItlHanbH~X 3Ha4eHItlHX napaMeTpOB OTCYTCTBY~T. 

npltl COrI1aCOBaHHO~ ItlHmeKl..\ltl1tl KBaApaT~ cpeAHeKBaApaT~4Ho~ 
U	 vth	 8 2 

nnoU\aA~, 3aHItlMaeMOltl 4aCT~l..\aMItl Ha ~a30BOItl nI10CKOCTItl, n ~ aK
cenrauca anreaaropa 8~ onpenenaorcs cI1eAy~U\ItlM 06pa30M 21 : 
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8 ~ = 17 2 (t/J; (;2) 112 (~ ) 2 + ;2 ) , 
/3/Pc P 

2 2 2 2 2 ~p 2 1
8 A = 17 a (3; - t/J c (--,) ) -.-2- /4/ 
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3AeCb t/J c = Ra ,(jc = ~ - COrI1aCOBaHHble 3Ha4eHItlH AltlcnepCItlOH
v 2 v	 - 

x x	 2 Yz
HO~ Itl 6eTaTpOHHO~ et>YHKI..\Itl~ COOTBeTCTBeHHO; (f) - cpeAHeKBaA

v . (( Ap )2)Yz	 vpaTItl4Hblltl 3MItlTTaHC nY4Ka; -p- - cpeAHeKBaApaTltl4Hbl~ ItlM

nYI1bCHbl~ pasõpoc ; v x - 4aCTOTa paAltlanbHblX 6eTaTpOHHblX KOI1e

6aHItli1; a = ~ (Rr p - Ro ); Rr p - MaKCItlMaI1bHO B03MomHbl~ paAltlyc 

4aCTItll..\ e nY4Ke /onpeAenHeTCH YCTpO~CTBaMItl ItlHmeKI..\~~/. B~pame

Hltle /4/, B 4aCTHOCT~, onpenenaer AonycTItlMbl~ ItlMnynbcHbl~ pa3
6poc 8' nY4Ke /8Ã ~ 0/. 

OCHOBH~M~ et>aKTOpaMItl, BI1It1H~U\ItlMItl Ha cTa61tlnbHOCTb 41tlCI1a 3aXBa
4eHHWX 3neKTpOHOB, HBnH~TCH, Bo-nepB~X, 1tl3MeHeHItle aKcenTaHca, 
06ycnOBI1eHHOe HeCTa6~nbHOCTb~ cpeAHe~ 3Heprltl~ 3neKTpOHOB 
m c 2 yo ~ TOKa J o B KaTYWKax, et>OpMltlpy~~ItlX MarHItlTH~nOI1e Ha 
paA~yce ItlHmeKI..\ItlItl. AnH HeCKoppen~pOBaHHblX OWItl60K ~y o ~ ~Jo 

. 2 ~D 2 2
npltl BblnOI1HeHltl1tl ycnoaua t/J (-~--) <~ a n0I1Y4ItlM 

c p 

{~)2 ~ « "'];0 )2 + ( "'Jo )2)11 aRo	 /5/J( N - J	 2 
e Yo o a 2 _	 ,I, 2 (~ )


'f-'c P
 

BO- BTOPbIX, CIlyqéll1Hbl~ paAltlanb Hbl~ KOrepeHTHbl~ yron x~or , B03
H~Ka~~l1~ B OCHOBHOM V13-3a HeCTa61tlnbHOCTItl et>a3bl Kone6aHItl~ ue-rr
pa Macc nY4Ka B ycxoca r ene-rnosekrope 13,51 . ECI11tl 3MItlTTaHC ItlH

meKTltlpyeMoro nY4Ka 8n cOBnaA~eT c aKcenTaHCOM aAre3aTOpa 8A , 
TO I-1MeeM 

2 

/ ~N 2 "_ J( __e ,) _ oJ-'-2-/x' 
v X lOr max	 /6/Ne 

{j2 -Yz 
c 

rne X~ax= (2 2 ) - MaKCItlManbHbl~ yrnOBO~' paaõpoc , YCBa-
U a - tf (LSp/p)2c 

ItlBaeM~1tl aKcenTaHCOM. 

Ol..\eHItlM cpeAHeKBaApaTltl4H~e aMnI1ItlTYA~ et>nYKTyal..\ltl~ cpeAHe~ 

3Heprltlltl 3neKTpOHOB ~ Itl KorepeHTHoro yrna X:~r Anfl YCKOPItl-
TenH-ItlHmeKTOpa C~nYH,lJ,-20 /4/ • 

OTHOCItlTeI1bH~~ pa36poç c~eAHe~ 3Heprltlltl 3neKTpOHOB onpeAenH
eTCH cneAy~U\ItlM 06pa30M: 

~Yo 2 ~U 2	 2
I) ( + k 2 ( ~Je-) ) /7/

UYo	 J e 

rAe U - CYMMapHoe HanpHmeHltle reHepaTopOB, C03Aa~U\ltlx' 3neKTpltl 
Je 

-recxoe nOI1e; J e - TOK YCKOpHeMOrO nY4Ka; k -=--T/; T/ - TaHreHC 
U 

yrna A7KI10Ha HarpY304HO~ XapaKTepltlCTItlKItl ItlHAYKl..\ltlOHHOrO YCKOPItl-
TenH 7 . B paCCMaTpltlBaeMOM CI1Y4ae 3Ha4eHItle K03et>et>ltll..\ltleHTa k 
Anfl TOKa nY4Ka 500 A Itl C Y4eTOM HarpY3KItl YCKopH~U\e~ C~CTeMO~ 

COCTaBnHeT ~ 0,4. 
O~HO~ 1tl3 npltl41tlH nOHBI1eHItlH KorepeHTHofo yrI1a Ha B~xOAe ItlH

meKTopa HBI1f1eTCH HapyweHltle a3ItlMYTanbHO~ CItlMMeTpltl1tl BeAyU\ero 
MarHItlTHOrO nonfl YCKOpItlTenH, CBH3aHHoe,HanpItlMep,C HeCOOCHOCTb~ 

KaTyweK, C03Aa~U\ItlX MarHItlTHOe none. ,lJ,nH cpeAHeKBaApaTItl4HOrO 
CMeU\eHItlH oce~, paBHoro 0,5 MM, cpeAHeKBaApaTItl4H~~ yron Ha B~

xOAe YCKopItlTeI1H a AOCTl-1raeT BeI11tl4ItlH~ 20 MpaA / 31 . HeCTa6ltlnb
HOCTb MarHItlTHOrO Itl ·3I1eKTpI-14eCKOro nonea B rpaxre ItlHmeKTOpa 
npltlBOAI-1T K HeonpeAeneHHOCTItl Ha6era $a3~ BpaU\eHItlH l..\eHTpa Macc 
nY4Ka Itl, B KOHe4HOM ItlTOre, K et>I1YKTya41tl1tl Benltl4 ItlHbl KOrepeHTHOrO 
paA~aJlbHOrO yrI1a X OCT , KOTOpaH He MOmeT 6blTb YCTpaHeHa C~C-
TeMO~ KoppeKqVlItl: 

X,2 a 2 cP 2 (( ~ Bz 2 ~Yo 2,
B- .) + (---) J,	 /8/OCT 

z Yo 

rAe B z - ItlHAYKI..\ItlH BeAyU\erO MarHItlTHOrO nonfl Itl ~ - Ha6er et>a3~ 
npel..\eCCltl1tl l..\eHTpa Macc nY4Ka no TpaKTY YCKOpItlTenH, onpeAenHe
M~e COOTHOWeHltleM: 

y + jr 2_ 1 

cP ~ln o o
__ /9/Ez ~nj + J~inj - 1 
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3Aeeb Ez - HanpR~eHHOeTb yeKopR~merO 3neKTp~4eeKOrO nODR, 
~~ - C~eAH~~ nOpeH~-~aKTOp np~ ~H~eK~~~ B CHflYH~-20. 

C Y4eTOM HeeTa6~nbHOeT~ TOKa J U neTn~ ~H~neKTOpa, KOMneH
e~pY~mero MarH~THOe none aA~eaaTopa e TpaKTe ~H~eK4H~, nony
4~M eneAY~mY~ o~eHKY Ha Ben~4~HY ,paa6poea KorepeHTHoro yrna 
X~or " 

-.-,2 -,-2 e2 s r, 
X	 ,)2 , X +	 /10/Kor OCT 2
 

RHH}f( J
 u 

rAe e - AD~~a KH~DeKTopa, RHH}f( '- p~A~ye T04K~ ~H~eK~~~ B aA
reaaTOp. 

O~eH~M BmtRHl1e paccaorpeauax <t>aKTopOB Ha cr aõansuoc r s 411e
na 3neKTpOHOB B xonsue . Flap.aMeTpbl e~eTeMbl ~H~eK~~~ COOTBeTeT
aY~T aAresaTOpy KYTH-20: RHH}f( = 40 eM; R o = 35 eM; a 

= T 25 eM' f = 30 eM' 11 = O 9' ((AL.)2,)12 = 1 5.10-2 • BbI4~e" 'x" p' , 

neH~R no $OpMynaM 15710/ Aa~T 

J~Ne)2 ~ 40[( Mo .)2 + ( ~U .}2 +k 2( M e ,) 2+ ü,4 ( ~~)2 + O.OO6(Mu h". 
Ne J o U J e Bz Ju 

B HaeTo~ee BpeMR ypOBeHb eTa6~n~aa4~~ e~eTeM n~TaH~R 

KYTH-Z0 14, 6 noaBonReT nOnY4~Tb Ben~4~H~ epeAHeKBaApaT~4H~X 
OTKnOHeH~~ aMnnHTYAH~X 3Ha4eHH~: 

[( L\ U ))~2] % L\Ju ) 2 ] '12 [( L\Bz ) 2 ] 1/z _ 10-3[(--, .
 

U J u B
z 

CTa6~nbHOCTb TOKa ~CT04H~Ka 3neKTpOHOB YCKopHTenR CHflYHA-20
 
B 3aB~C~MOCT~ OT 4,CJOTbl n-OBTOpeHJ.1'~ ~MnynbcoB HaXOAWTCflB npe

nertax /1,5+3/,10--2 41 ,4TO cornacao /11/ npMBOA~T K HeCTa

6~nbHOCT~ 4~cna 3neKTpOHOB B xoneue N e Ha YPOBHe 30+50%.
 

,Una YMeHbweH~R paa6poca N e AO xenaeaoro ypOBHR /5+10-%/ 
Heo6xOAHMO 06ecne4HTb: 

[( L\Jo ,) 2}12 = kE(L\J e ,) 2] 12 10 -3. 
1121J o	 J e 

Bm1RH~e <1>nYKTya~l'1i1 TOKa nY4Ka MO~HO ocna6~Tb YMeHbweH~eM Be
n~4~Hbl K03<t><t>~~HeHTa k C nOMOmb~ nOBblweH~fl MOIl~HOCT~ r enepa ro

KpOMe Toro, AonYCK~ Ha àTKnOHeH~R Bcex napaMeTpOB OT HOM~

HanbH~X aHa4eH~~ CMRr4a~TCR nponop~~OHanbHO YMeHbweH~~ 3MHT
TaHca nY4Ka, <t>opM~PyeMoro YCKop~TeneM-~HmeKTopOM. 

flHTEPATYPA 

J 1.	 CapaHQeB B.n., nepenbWTe~H 3.A. KonneKT~BHoe YCKopeH~e 

HOHOB 3neKTpOHH~M~ Konb~aM~. M.: AToM~aAaT, 1979. 
2. Kaaap~HoB H.~., meyn~H A.C. OH~H, P9-83-9Z0, Ay6Ha, 1983. 

l. 3. Kaaap~HoB H.~., Kaaa4a 8.H. OH~H, P9-87-Z4, Ay6Ha, 1987. 
4. Aon6~noB r.B. ~ AP. OH~H, P9-g6-Z90, Ay6Ha, 1986. 
5. Aon6~noB r.B. ~ AP. OH~H, P9-83-307, Ay6Ha, 1983. 
6. Aon6~noB r.B. ~ AP. OH~H, P9-85-424, Ay6Ha, 1985. 
7~ rOpHHOB 6.r. ~ AP. O~HH, 9-12148, Ay6Ha, 1979. 

] 
POB, aanHTbIBa~m~X YCKOpR~mY~ CTPYKTYPY, npu coxpaaeaaa r eana PYKon~Cb nocTyn~na B ~aAaTenbcK~~ OTAen 
.YCKopeH~R nY4Ka . 21 H~nR 1987 rOAa. 

4 5 
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3aKa3H ua ynoMRHYTHe Kuuru MOrYT 6HTb aanpaaneuu no anpecy: 
101000 MocKua, rnaunoqTaMT, n/R 79. H3llaTenbCKHH oTnen 06benaaeuuoro 
HHCTHTYT3 HllePHHX HCCnenouaHHii. 

Ka3apHHOB H.ID., meynHH A.C. 13-87-571 
Tpe6oBaHHH K cTa6HnbHOCTH napaMeTpOB nyqKa 
3neKTPOHOB H cncTeMbJ HHJKeKu;HH a.n;re3aTopa KYTH-20 

PaccMOTpeHo BnHHHHe ~YKTyau;nn aMnnnTy,D;Hb~ 3HaqeHHH na
paMeTpOB pa3nllqHb~ CllCTeM KOnneKTllBHOrO YCKOpHTenH Ha CTa-
6HnbHOCTb qncna 3neKTpOHOB B KOnbu;e Ne Ha pa.n;uyce paBHO
BeCHOH op6HTbi nocne HHJKeKu;un. TioKa3aHo, qTo ,n;nH no.n;.n;epJKa
HHH BenuqllHbl (/1Ne/Ne) Ha ypOBHe 5 •] CJ 2 Tpe6yeTCH, qT06bi pag-
6pOCbl 3HaqeHHH 3neKTpnqecKoro H MarHHTHoro noneft B ycKopu
Tene-uHJKeKTOpe, MarHHTHoro nonH Ha pa.n;uyce KOnbu;a H npon3-
Be,n;eHHH ~yKTyaiJ;llll TOKa nyqKa Ha K03~~lliJ;HeHT CBH3ll K MeJKgy 
nyqKoM u ycKopHID~en CTPYKTYPOH ycKopHTenH-HHJKeKTOpa He npe 
Bbwann 10·~ CHHJKeHne 3MHTTaHca nyqKa n K03~nu;neHTa K oc
na6nHeT Tpe60BaHHH K CTa6HnbHOCTll napaMeTpOB CHCTeMbl. 

Pa6oTa BbmonHeHa B OT.n;ene HOBb~ MeTo,n;oB ycKopeHHH OHHH. 

Coo6mame 06'be.o;HHeHHoro HHCTHJYTa .IIJlepHbiX HCCJie)lOBaHHH. LJ;y6Ha 1987 

Kazarinov N.Yu:, Shcheulin A.S. 13-87-571 
Requirements on the Constancy of Electron Beam 
and KUTI-20 Adgezator Injection System Parameters 

The influence of amplitude value fluctuations of the 
collective ring accelerator system parameters on the con
stancy of electron ring number in the Ne ring on the ra
dius of equilibrium orbit is considered. It is shown that 
for supporting (11Ne/Ne) value on the 5•10" 2 level it is ne-' 
cessary that variations of the electric and guide magnetiJ 
field in the injector, the magnetic fields at the electro~ 
ring radius and the product of the electron beam current 
fluctuation into coupling coefficient K between electron 
beam and acceleration structure should be not more than 
10-~ The beam emittance and K coefficient decreasing redu
ces requirements on the constancy of system parameters. 

The investigation has been performed at the Department 
of New Acceleration Methods, J!NR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1987 


