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1. OnHCAHHE npOrPAMM~ 

KOMnOHOBKa Toro ~n~ ~Horo ~~KnOTpOHa Ha4HHaeTCR c o~eHK~ 

B03MomHOCT~ C03AaH~R MarH~THO~ CTpYKTYP~ ~ Aanee ~MeHHO 3Ta 
CTPYKTypa onpenenaer Tpe60E?aH~R K OCTanbHblM C~CTeMaM. 

B~COK04aCTOTHaR CTpYKTypa ÁonmHa 06ecne~~BaTb He06xOA~M~~ 

TeMn YCKopeH~R ~ 4aCTOT~~~ A~ana30H, YAOBneTBopRR np~ 3TOM 
KOMnOHOBKe MarH~THO~ CTPY~TYP~, Tpe60BaH~RM no nOTpe6nReM~ 

MOlL\HOCT~ ~ np~eMneMbIM ra6ap~TaM. H rone so B cny-rae HeB03MomHO
CT~ YAoBneTBopeH~R 3T~X Tpe60BaHfIl~ He06xoA~MO ~3MeH~Tb'KOHCT

PYK~~~ MarH~THo~ CTPYKTYP~. 

TaK) Hanp~Mep, HeB03MomHOCTb C03AaH~R paA~anbH~X KoaKc~

anbHblX BblCOK04aCTOTHblX C~CTeM AJ'IR KOMnaKTHblX ~~ K110TpOHOB c 
60nbw~M A~aMeTpoM non~COB np~Bena K c03AaH~~ MarH~THblX CTpYK
TYP c paaAeneHHblM~ cexropaaa ~ ~cnonbaOBaH~~ BepT~KanbHblX KO
aKc~anbHblX n~H~~ ~n~ pe30HaTopoB. 

Cne4~4>~4ecKIi1e ycnoB~R np~ C03AaH~H ~n~ peKOHCTpYK~~~. B. 4. 
C~CTeM KOMnaKTH~X 4~K110TpOHOB Tpe6Y~T C03AaH~R MeTOAa paC4eTa 
MOlL\HOCTHblX ~ 4aCTOTHWX nep exerpoa HeOAHopOAHblX no AJ'I~He xoax
c~anbHblX n~HHH, 06ecne4~Ba~~x AOCTaT04HY~ T04HOCTb ~ B03Mom
HOCTb BapbHpOBaH~R B np04ecce paC4eTa reOMeTp~~ n~H~~ AnR on
THMH3a~H~ ee napaMeTpOB. CoaAaHHe MOAen~ peaOHaTopOB MomeT 
6~Tb He06xOA~MO TonbKO nocne paC4eTHO~ onT~M~3a~~~. 

B HaCTORlL\e~ pa60Te on~caHa nporpaMMa "LlNE" AnR paC4eTa 
pe30HaHCHO~ YCKcpR~lL\e~ CTPYKTYP~ B B~Ae YKop04eHHO~ eMKQCTb~ 

AyaHTa paAHanbHO~ KoaKc~anbHO~ n~H~~. 

nporpaMMa npHMeH~Ma ~ AnR KoaKc~anbH~X peaOHaTopOB APyr~x 

HaaHa4eHH~. np~ COCTaaneH~~ n~orp;pMMW ~cnonbaOBan~Cb npe06pa
30BaH~R, ~3nO)KeHHble B paõorax 1.2. CYTb npOrpaMMbI COCTO~T B 
cneAy~eM. 

KoaKCHanbHaR n~H~R 'paa6~BaeTCR Ha "N" OAHOpOAHblX Y4aCTKOB 
c COOTBeTCTBY~lL\~M~ BonHOBblMH conpOT~BneH~RM~ Zoi ~ 3neKTP~4ec
KOH AJ'II4HOH: 

~ i = 2nL i À
-1 

• 

rAe À - AJ'I~Ha BonH~, a Li - An~Ha, cobTBeTCTBY~lL\erO OTpe3Ka 
/pHC. 1/. 

.tfl~Cibl1nüjj.,(!t H!iCnrryr t · 
© 061.e.tU!R-"'ft~JP-!~' ~~~'c. e,u;osllHHi .zly6Ha, <'""i987 
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PMC. 1. npMH~MnMarrbHaH 3neKTpMQeCKaH cxeMa pa35HeHHH 
pe30HaTopa Ha YQaCTKH c AITHHOH Li'BonHoBoe conpOTHB
rreaae Zoi M 3neKTpHQe'CKaH AITHHa A~; i= 1 ••• N. 

PaC4eT n~H~~ Ha4~HaeTCR c OTKp~Toro KOH~a. MO~HO nOKa3aTb, 
4TO BxoAHoe conpoT~B~eH~e i 3Toro Y4aCTKa·6YAeT: 

Z [.' , ]-1.	 = . tg(A. + A.) ,; Xl 01 1 1 

rne A~ - ~KB~BaneHTHaR 3J1eKTp~4ecKaR AJ1~Ha BXOAHoro conporae
l1eH~R b - 1) Y4aCTKa B TepM~Hax. BOl1HOBoro COnpOT~Bl1eH~R i-TO
ro Y4aCTKa. 

A ' = are tg [Z Z -1 ].
i oi BXi_1 

TaK~M )l{e 06pa30M MO>t<HO n0l1Y4~Tb pexyppeuruue et>opMYl1bl AJ1R 
aMnl1~TYAbl HanpR~eH~R Ha i -TOM Y4aCTKe 

, -1,1
V. = V. 1 cos (A. + A.) cos A í 

1 1- 1 1 
, 

rne V - aMnI1~TYAbl HanpR~eH~R Ha OTl<pbITOM KOH~e AyaHTa.
o
 

CooTBeTcTBeHHo aMnJ1~TYA9 TOKa i-Toro Y4acTKa
 

I. = V. Z-l , 
1 1 ex. 

1 

np~ 3TOM aKT~BH~e nOTep~ MO~HOCT~ Ha l-TOM Y4aCTKe onpeAe
l1R~TCR BWpa>t<eH~eM: 

P = Ri Vi- (4Z oi cos 2 Ai fi {Li + À(417rl[sin2Aí(1~cosAl)-BinAicos2Ai]},i 1 

rAe Ri - aKT~BHoe conpOT~Bl1eH~e BHYTpeHHerO ~ BHeWHero npo
BOAH~KOB. 

~ Pea~THBHaR 

AenReTcR KaK: 
3Hepr~R, HaKanl1HBaeMaR Ha i-TOM Y4aCTKe, onpe '1 

W. = 
1 

-1 ' 
217 Z . P. (ÀR. ) , 

01 1 1 

~ 

2 
q 

~ COOTBeTCTBeHHO Ao6pOTHOCTb Bceti l1~H~~ onpenenaercs Bblpa~e

H~eM: 

N	 N -1 
Q, = ~ W.(P + P + ~ P.} ,
 
. i = 1 1 K T i =1 1
 

r,qeP
K 

~ P 
T

- M~HOCT~, p accea aaeasre B nepexonaux KOHCTPYKT~B
H~X KOHTaKTaX ~ Top~eBoti 3aKopa4~Ba~eti nl1aCT~He COOTBeTCTBeH
HO. 

OM~4eCK~e norepa Ha KOHTaKTHblX COnpOn1Bl1eH~RX nepeMet14aeMoti 
3aKopa4~Ba~~et1 nJ1aCT~H~ BW4~Cl1Rl1~Cb no $OpMYl1e: 

P = I 2R (ll -1 + II -1 ),
 
K K n H8p BHYTP
 

rne : Rn ~ I K - conporaaneaae eA~H~~W Al1~HW KOHTaKTOB ~ TOK 
4epe3 KOHTaKTbI COOTBeTCTBeHHO, a llH8P ~ llBHYTP - nep~MeTpbl BHew
Hero ~ BHYTpeHHero npOBo,qH~KOB. 

•	 OnT~M~3a~~R pe30HaHcHoti C~CTeMbI BenaCb TaK~M 06pa30M, 4TO
6b1 n110THOCTb TOKa 4epe3 KOHTaKTbI He npeBblwana Ben~4~HbI 

3,103 A/M., 4TO A11R T04HocTeti BblnOl1HeH~R KOHTaKTHblX nOBepXHOC
Teti nopR,qKa 5,lor3 M npê,qcTaBl1ReTcR Ha~6011ee np~eM11eMoH Bel1~4H
HOti. ~cnol1b30BaH~e KOHTaKTOB c l1~HetiHoti nl1OTHOCTb~ TOKa AO 
7-8,10 3A/ M Tpe6yeT T04HOCT~ BblnOl1HeH~R KOHTaKTHblX nOBepxHocTeti 
Ha ypoaae 5,10-4 M/ s ,4/ . B p acve r ax A11R Bbl4~Cl1eH~R norep s Ha 
KOHTaKTax norOHHoe conpOT~Bl1eH~e np~H~Ma110Cb paBHblM 
6,10-4 / 5/ OM' M, XOTR 3TO, BepORTHO, 3aBblweHHoe 3Ha4eH~e. 

MO~HOCTb aKT~BHblX norep s Ha nl1OCKOCTH' 3aKopa4~Ba~U(eti nnac
T~HbI onpe,qel1Rl1aCb no $OpMYl1e: 

-5 2' -1'P = 0,597·10 I ZON( v,À) ,
T . 38K 

rne 1 - TOK 4epe3 3aKopa4~BaI01LlY~ nnacraav, a ZON - BOl1HO
3 8 K 

eoe conporaane-rae nocnenaero Y4acTKa. 
B nporpaMMe TaK~e Bbl4~Cl1ReTCR WYHToBoe conpdT~Bl1eH~e ~ He

06xo,q~Moe K0l1H4eCTBO oXl1a~,qa~eti BO,qbl. 
nOl1o~eH~e 3aKopa4~Ba~~eti nl1aCT~HbI onpe,qel1ReTcR ~3MeHeH~eM 

3HaKa Bxo,qHoro conpoT~Bl1eH~R KaKoro-HH6y,qb Y4acTKa. 'B 3TOM 
cl1Y4a~ ~~K11 OCTaHaBl1~BaeTCR, nOTOM B03Bp~aeTCR Ha war Ha3aA 
w Bbl4~Cl1ReTCR AI1~Ha nOCl1e,qH~ro Y4aCTKa. 

BCR Bbl4~Cl1~Tel1bHaR 4aCTb O$OpM11eHa KaK 6110K B OCHOBHOti npú
rpaMMe ~ He MeHReTCR c ~3MeHeH~eM reOMeTp~~ pe30HaTopa. CaMa 
reOMeTp~R Y4aCTKa l1~H~~ 3a,qaeTCR w no,qnporpaMMe ~aKC~ManbHO 

4eTblpbMR hapaMeTpaM~, 4~C110 KOTOpblX 3aB~C~T OT KOHKpeTHoti reo
MeTP~~ nonepevaoro ce4eH~R Y4aCTKa. ~Me~TCR 0611'aCT~, B KOTOpblX 
~3MeHeH~e napaMeTpOB reOMeTp~~ Y4aCT~OB on~CblBaeTCR HeKOTopbl~ 

~YHK~~RM~. B no,q~porpaMMe 3a,qa~TCR 4~C110. ~ .An~Ha TaK~X o~nac
, . 

."" i 
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Te~, a TaKme COOTBeTcTBy~~~e $YHK~~~. nOAnpOrpOMMQ B~4~cnReT 

aonaoaoe cortpora aneaae Z'oi ~ aKT~BHoe conporauneaae Ri Y4acT
KOB pa36~eH~R. AnR onpeAeneH~R BonHOBoro conpOT~j311eH~R OTAenb-
HblX Y4acTKoB. MO>KHO ~cnonb30BaTb AaHiblr pa60T / 1 ,6 , ~11~ õonee 
T04Hble $OpMynbl, nonY4eHHble B' p aõo're 7 MeTOAOM I(OH$OPMHblX 
oT06pa)l(eH~~. 

B Ka4eCTBe BXOAHblX napaMeTpOB OCHOBHO~ nporpaMMbl DBOARTCR 
4aCTOTa ~ MaKc~ManbHoe Kon~4eCTBO uraro a. 

nporpaMMa "LINE" 3aH~MaeT 20-30 K6a~T onepaT~BHo~ naMRT~ c 
6blCTPOTOH C4eTa OT 1 AO 2 M~H.· HMeeTcR B03MO>KHOCTb onep ara aao
ro ~3MeHeH~R reOMeTp~~ n~H~~. 1It3MepeH~R 4aCTOTHoro A~ana30Ha 

Ha MOAenRX ~ peanbHblX AyaHTH~x n~H~RX Aa~T HecoBnaAeH~e c pe
3ynbTaTaM~ paC4eTOB nY4we, 4eM 5%, np~4eM KOHTponbHble ~aMepe
H~R reOMeTp~4eCK~X napaMeTpOB rioKa3b1Ba~T, 4TO 4aCT~4HO 3TO 
HeCOBnaAeH~e BblaBaHO HeT04HOCTb~ ~arOTOBnéH~R. 

2~	 HccnEAOBAHHE PE30HAHCHOA B.4.CHCTEM~
 

H30XPOHHoro UHKnOTPOHA Y-400
 

BblCOK04aCTOTHaR YCKopR~~aR C~CTeMa ~~KnOTpOHa Y-400 npeA
CTaBnReT c06o~ ABa pe$OHaHCHblX KOHTypa, KamAbI~ ~3 KOTOpblX 
npeACTaBnReT c060~ 4eTBepTbBonHOBY~ KoaKc~anbHy~'n~H~~, 3aKO
p04eHHY~ Ha OAHOM KOH~e ~ HarpymeHHylb eMKOCTb~ AyaHTa yrnoBo~ 

. npOTRmeHHOCTb~ 420 Ha APyrOM. Ha Ka)l(AOM AyaHTe 05ecne4~BaeTcR 
OKono 100 KB aMnn~TYAHoro B.4.HanpR)l(eH~R. lItaMeHeH~e 4aCTOT OT 
5,6 AO 10,2 Mr~ ocy~ecTBnReTCR nYTeM nepeMe~eH~R 3aKopa4HBa~~ 
~~X nn~CT~H. 

Pe)l(~M pa60TbI Y-400, Hal160nee YA06eH Ha 4eTHblX rapMOH~Kax 2 
K 4, TaK KaK np~ 3TOM AflR 06ecne4eH~R $a3~pOBK~ AyaHTbl MO~HO 
coeA~HHTb B ~eHTpe nepeMbl4KOH ~ B036Y>KAaTb pe30HaTopbl OT OAHO~ 

ro B.4.reHepaTopa. YCKópeH~e Ha BTOpOH rapMOH~Ke B A~ana3óHe 

4aCTOT OT 5,6 AO 10,2 Mr~ n03BonReT YCKOPRTb AO KOHe4Horo pa
A~yca ~OHbl c A/Z' OT 6,2 AO 11, 7 c 3Hepr~RM~ 15,8-4,8 M3B/HYK
~OH, a Ha 4eTBepToH rapMOH~Ke c A/Z OT 12,8 AO 23,3 c 3Hepr~
RMH 4 ~ 1,2 M3B/HYKnOH COOTBeTCTBeHHO. 

TaK KaK MarH~THoe, nonê ~30xpOHHoro ~HKnOTpOHa Y-400 C$OPM~
pOBaHo AO A/Z = 4, Heo6xoAHMO 6b1no paCWHp~Tb 4aCTOTHblH A~ana
30H B 06naCT~ 60nee BblCOK~X 4aCTOT, 4T06b1 o6ecne4~Tb YCKope
HHe ~OHOB AO 60nee BblCOK~X 3Hepr~H Ha BTOPO~ rapMoH~Ke B.4.Ha

~ npR)I(eH~R. 

6blnp npoc4HTaHo HecK9nbKo Bap~aHToB H~MeHeH~R reoMeTpH~ He
OAHOpOAHOH 4aCT~ pe30HaTopa np~ ycnoB~~ He~3MeHHOCT~ xo~a 3a
Kopa4~Ba~~e~ nnac raaa , AnR MOAen~poBaH~R ~ peam"'3a~~~ Bbl6paH 
BapHaHT ~3MeHeH~~, npeAcTaBneHHblH Ha p~c. 2 KàK YAOBneTBopR~

~.~~H 4aCTOTHblM, TexH6nor~4ecK~M, KOHCTPYKT~BHblM ~ MO~HOCTHblM 

yCnSB~RM. 
4' 

,;,. 

~ 

I 1 (]]][D]=mIJ] 13 
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PHC.	 2. - - ..... - reOMeTpHH C qaCTOTHbIM ,o;Hana30HOM OT 

5,6 P;O 10,2 Mfn;; -- - Mo,o;epHH3HpOBaHHbrn. BapHaHT C xac-: 

TOTHb~ p;Hana30HOM OT 5,6 p;o 13,3 Mfn;. 

MOAen~pOBaH~e npOBeAeHO Ha pe30HaTope ~~KnOTpOHa Y-400 c 
nOMO~b~ HaKnaAOK. Ha pu c , 3 npencr aeneuu pacue rxue ~ axcnepn

I MeHTanbHble 3aB~c~MOCT~ pe30HaHCHO~ 4aCTOTbl OT nOnO>KeH~R 3aKO
r pa4~Ba~~ei1 nnec ruuu . Ha TOM >Ke p~CYHKe noxaa aa a aHanOr~4HaR 

í	 Kp~BaR AnR peaOHaTopa AO MOAepH~3a~~~. B~AHO, 4TO COBnaAeH~e 

pacve ruax ~ 3Kcnep~M,eHTanbHblX peayn sr aro a He xyxe 5%. 
Ilosaureaae BepXHe~ 4aCTOTbl AO 13, 3 Mr~ n03BonReT YCKOPFlTb 

~OHbl AO A/Z = 4,4 c 3Hepr~e~ AO 27,8 M3B/HYKnOH Ha BTOPO~ rap
MOH~Ke B.4.HanpR>KeH~R. Hcnonb30BaH~e YCKopeH~R Ha nepBO~ rap
MOH~Ke He~eneco06pa3HO BB~AY H~3Koro Ha60pa 3Hepr~~ 3a 060pOT. 

Ha p~c. 4.nOKa3aH~ aaB~C~MOCT~ A06pOTHOCT~ ~ aKT~BH~X no
I Tepb B peaoaarope OT pe30HaHCHO~ 4aCTOTbl AnR c repo ro ~ MOAep

.1\ 
H~3~pOBaHHoro Bap~aHTOB pe30HaTopa ~HKn0TpOHa Y-400. B~AHO 
He3Ha4HTenbHoe ~3MeHeHHe nOTpe6nReMO~ MO~HOCTH P H A06pOTHOC

1I]'' TH Q B pe ayns r are OnT~MHaa~~H reOMeTpH~ pe'aoua'rop a , 
Ha p~c. 5 nOKa3aHO pacnpeAeneHHe aMnnHTYAbl B.4.HanpR>KeH~R 

, no AnHHe pe30HaHcHo~ nH~HH np~ MaKCHManbH~X 4aCTOTax 10,2 H 
13, 3 Mr~, AnR c r apo ro H MOAepHH3HpOBaHHoro aapua-rr a pe30HaTO
pa. H3 pHCYHKa BHAHO, 4TO YBenH4eHHe Ben~4H.HbI cnana aMnnHTYAbl 
B.4.HanpR>KeH~R B pa604eH 4aCTH AyaHTa He3Ha4HTenbHO ~ He Aon
>KHO CKa3blBaTbCR Ha YXYAweHHH ycnoB~t1 YCKopeH.~R. H auaon a. 
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PUC. 3. 6 - qaCTOTHb~ AHana30H AO MOAepHH3a~u., • 
qaCTOT~ AHana30H nocne MOAepHH3aQHH /paCqeT/, + 
qaCTOTH~ 'AHana30H nocne MOAepHH3aQHH /3KCnepHMeHT/, 
~L - AHana30H ABREeHHH 9aKOpaqHBa~X nnácTHH. 
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PHC. 4. e - 3aBHCHMOCTl» P=P (F) AJlH peaoaa-ropa co 
c,apoB: reoMeTpHeH,· - 3aBHCHMOCTl» P=P(F) AJ]Jl MOAepHH3H
poaaaaor-o pesonaropa , e - ~aBHCHMOCTl» Q = r(F) AJlH 
peaoaa-ropa co crapoã reOMeTpHH, + - saBHCHMOCTl» Q = r (.r) 
AflH MOAepHH3HpOBaHHOrO pe30HaTopa. 
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PMC. 5. • - AflH pe30HaTopa co cTapoH reoMeTpHeA Ha 
qaCTOTe 10,2 Mr~, + - AfiH MOAepHH3HpOBaHHoro ~ap~aHTa 

pe30HaTopa Ha qaCTOTe 13,3 Mr~. RxOH - KOHeqHbIH PaAR
YC YCKopeHHH. 

3. YCKOP~~~ C~CTEMA ~U-100 

C Hcnonb30BaHHeM npOrpaMMbI ttLINEtt 6b1l1H paCC4HTaHbI pe30Ha- . 
TOPblycKopR~e~ CHCTe~ ~HKnH4eCKorO.HMnnaHTaTopa ~U-100, KO
TOPblH 6bln 3an~eH B flRP OH~~ B 1985 rOAY. B 3TOM cnY4ae Mar
HHTHaR CTpYKTypa TaK*e onpeAenRna Tpe60aaHHR K YCKOPR~eH CHC
TeMe.

1

nnR 4eTblpexceKTopHOH MarHHTHOH CTPYKTYPbl c AHaMeTpoM nonKr 
coa 105 CM., yrnoBWM paCTBopOM AonHH 340 H MarHHTHblM 3a30pOM 
B AonHHe 110 MM, He06xoAHMO 6b1no C03AaTb YCKOPR~Y~ CTPYKTYPY 
c pa604eH 4aCTOTOH 10,25 HnH 20,5 Mr~ /2-R HnH 4-R rapMOHHKa 
YCKopR~ero HanpRmeHHR COOTBeTCTBeHHO/ H ofiecne4eHHeM TeMna 
YCKopeHHR OKono 200 KB 3a 060POT c AyaHTaMH,pacnono*eHHblMH B 
AonHHax. nnR 06ecne4eHHR npHeMneMblX pa3MepOB pe30HaHcHoH CHC
TeMbl paC4eTbI BenHCb AnR 4aCTOTbI 20,5 Mr~ /4-R rapMOHHKa/ H 
~COKoro BonHOBoro conpOTHBneHHR OAHopOAHoro y~acTKa pe30Ha~ 

Topa /120 OM/. 
Pa~4eTHblM nYTeM 6b1na npOBeAeHa onTHMH3a~HR 8b1COTbI AyaHTa, 

reOMeTpHH nepeXOAHoro Y4aCTKa H COOTHoweHHR AHaMeTpOB WTOKa 
H 6aKa OAHopOAHoro Y4aCTKa KoaKCHanbHOH nHHHH,.npeAnonaranOCb 
H3MeHeHHe 4aCTOTbI Ha 1 Mr~ nepeMe~eHHeM rH6KoH 3aKopa4Haa~
aqeH nnaCTHHbI H nOACTpOHKa B pe30HaHC TpHMMepa~. 
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B Ta6Il. 1 npl-1BeAeHbl HeKOTopble reOMeTpl-14eCKI-1e paaaepa xo ax 3. Bieth C., Ducoudrent B., Joubert A. et al. - Les Sys

Cl-1aIlbHblX YCKOpR~~I-1X IlI-1HI-1~ HU-100. temes Accelerateurs du Gani] ~ Ganil 80R/148/HF/23, Octo


ber, 1980.

Ta6nH~a 

4.	 Pagani C., Camon J., Variscb G. - Very High Performance 
Sliding Short for RF Resonators Tuning - University of 

AnHHa nHHHH 1 ,90 I M Milan and Unstotuto nazionale di fisica nucleare, Milan,
 
AnHHa O~HopO~Horo ~IaCTKa - 1,010 M Italy.

.QHaMeTp õaxa - 0,8 M 5.
 nIlOAYXI-1H 6.B. - KoaKc~aIlbHble Al-1anaaOHHble peaOHaTopbl, M., 
)J;HaMeTp illTOKa 0,1 M 3Hepr0l-1aAaT., 1956. .IPaCCTOHHHe ~yaHT - BepxHHH DnaKHpOBKa - 0,03 M ,1 6. MerIla r. - TeXHI-1Ka Ae~I-1MeTpOBblX BOIlH, CoaeTcKQe paAI-10,1958.
YrnOBaH npOTHEeHHOCTb ~yaHTa - 310 7. Tsung-Shan Chen - Determination of the Capacitance, Indu
Xog ~B~eHHR 3aKopOTKH - 0,1 M Ir' stance and Characteristie Impedance of ~estangular Lines, 

i I IRE Transactions on Microwave TheQry and Techniques, p.510. 
B Ta6Il. 2 AaHbl 'OCHOBHble BblCOK04aCTOTHble xapaKTepl-1CTI-1KI-1 pe ,

aOHaTopOB. .: 

~ 

CIleAyeT OTMeTI-1Tb 3HepreT1-14eCKY~ 3KOHOMI-14HOCTb cnpOeKTl-1pO " 
BaHHo~ YCKopRIO~e~ CTPYKTYPbI. TaK' KaK YAeIl,bHaR MCll4HOCTb, BblAe
IlReMaR BO BHewHe~ ~I-1IlI-1HAP~4ecKo~ 4aCTI-1 OAHopoAHoro Y4aCTKa 

, 2
/6aKa/, COCTaBIlReT BeIll-141-1HY 2,2'10 BT/CM, TO 6blIlO peKOMeH-
AOBaHO 1-1 npl-1HRTO OTCYTCTBl-1e npl-1HYAI-1TeIlbHOrO oXIlamAeHI-1R 3TOrO 
3IleMeHTa .ryI-1HI-1H. 

Ta6nH~a 2 

llapaMeTp	 PaCqeT 3KcnepH~eHT 

AnHHa ~e30HaTopa gnH qaCTOT~
 

20,62 Mr~ 1,932 M 1,902 M
 
HanpHEeHHe Ha ~yaHTax 50 KB
 
,l];06poTHOCTb 5200 3800
 
H3MeHeHMe qaCTOT~ npH ~BHEeHHH
 

3aKopOTKH Ha 100 MM 870 Kr~ 900 Kr~
 

AKTHBHaH MO~HOCTb, Bb~enHeMaH
 

B O~HOM pe30HaTope 3,4 KBT 4,65 KBT
 
TInOTHOCTb TOKa qepe3 rH6KHe
 
KOHTaKTbI 23. A/cM
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BET JBf DPOiiEJJOB Jt BAlDER liHJillltOTEKE? 

BH MOBeTe DOnyqBTh DO DOqTe Depeqacne&BHe BHBe KBHrH, 
ecna ORB Be 6BDB saKasaBH paaee. 

D7-83-644 TPYnH MeKnYB&PonaoA mxonH-ceMBaapa DO 
~HSBKe Ta.enHX BOBOB. AnymTa, 1983. 6 p.SS K. 

D2,13-83-689 TpYnH pa6oqero coa~aBBH DO opo6neMaM 
BSnyqeBBK B neTeKT&pOBBBBK rpaBBT&QHOBHHX 
Bona. DY6aa, 1983. 2 p.OO K. 

D13-84-63 TpynH ~I Me&nYBaponaoro CBMDOSBYMa 
DO anepaoA sneKTPORBKe. lipaTKCnaaa, 
qexocno~&KBH, 1983. 4 p.SO K. 

D2-84-366 TpynH 7 Me~Haponaoro COBeQaBRK DO 
DP06neM&M KB&HTOBOA TeOpRB DOna. 
AnymTa, 1984. 4 p.30 K. 

D1,2-84-S99 TpynH VII Me~aaponaoro ceMHaapa DO Dpo6-
JJeMN ISB3Iaar JH:OKHX s&epniA. llY6aa, 1984. S p. S 0 K. 

D10,11-84-818 TpynH V Ne~aaponaoro coae•aaaa DO npo6-
neM&M M&YeM&T&qeCKOrO MOnenapoB&RHS 0DpO
rp&MMHPOBBB~ R M&TeM&T&qeCK~ MeTonaM 
pe~eBKB ~saqecKax sanaq. DY6aa, 1983. 3 p.SO K. 

D17-84-850 'l'pym.i III Meanyaaponaoro CHMD03RYMa DO 
H36p&BRHM opo6neM&M CTaTRCT&qeCKOI 
Mexa&RKH. DY6Ha,1984./2 TOM&/ 7 p.7S K, 

n11-85-791. TpynH J.le~aaponaoro coae•aaaa DO aaanRTH
•ecKBM ByqBcneRHKM B& 3BM H RX OpHMe&eHRD 
8 TeO~eT.qeCkOft ~~~~- nY~~~. !9!5. ~ r.~~ A. 

n13-85-793 

D4·85-851 

TpynH XII Meznyaaponaoro CBMDOSRYM& no 
•nepaoA sneKTPOBRKe. DYGaa, 1985. 

TPYnH MeznyaaponaoA mxonH DO CTpYKTYPe 
anpa. ~ •• 1985. 

D3,4,17-86-747 TpynH V MeanyaaponaoA mxonH Do aeATpoaaol 
~BSRKe. ~a, 1986. 

TPYnH IX Bcecomsaoro coae.-RRB DO YCKOp~ 
TenBM sapB&eBRHX qacTRD. DY6aa, 1984 • 
./2 TOM&/ 

D1,2-86·668 TPYnH VIII Meanyaaponaoro ceMBRapa 
no opo6neM&M ~BKR BHCOKRX saeprBI. 
Dy6aa 1 1986. /2 TOM&/ 

D9-87-105 TPYnH X Bcecomsaoro coae .. aa• no 7CKOPB
TenBM sapB&eRRHX •acTRn. DY6aa, 1986. 

/2 TOM&/ 

D7-87-68 TPYnH Mean7aaponao1 -onH-ceMBaapa 
DO twsRKe TB&enHX BOBOB.DY6aa, 1986 

D2-87-123 TPYnH Coae~aaa• "PeaopMrpyjiDa-86". 
DY6aa, 1986 · 

4 p.80 K. 

3 p.7S K. 

4 p.SO K. 

13 p.SO K. 

7 p.3S K. 

13 p.45 K. 

7 p.10 K. 

4 p.4S K. 

3aK&3H RB 7DOMBBYTHe KRRrR MOrYT 6HTb BBopaaneRH DO anpec7: 
101000 MocKaa, fnaaDoqT&MT, n/a 79. H3naTenbcKBft oTnen OO.enaaeaaoro 
HRCTHTYT& •nepaHX accnenoaaaHA. 

fynboeKHH r.r., HBaHOB 3.n. 9-87-495 
llporpaMMa pacqeTa HeOAHOPOAHb~ KOaKCHanbHb~ 
pe30HaTOpOB H YCKOpHro~ CHCTeM ~HKllOTpOHOB 
Y-400 H HU-100 

AaHo onHcaHHe nporpaMMbi pacqeTa HeOAHOpOAH~ KOaKcH
anbHb~ pesoHaTopoB. PesynbTaThl pacqeTa pesoHaTopoB ~HKno 
TpoHa Y-400 ooecneqHnH B03MO~HOCTb nOBbmeHHH 3HeprHH 
YCKOpHeMb~ HOHOB AO 27 M3B/HyKnOH. PacqeT YCKOpHID~eH 
CHCTeMhl ~HKnHqecKoro HMnnaHTaTopa HU-100 nosBonHn cos
AaTb KOMllaKTHyiD KOHCTPYK~HID C Manb~ llOTpeoneHHeM BhlCOKO
qacTOTHOH MO~OCTH. 

PaooTa BbmonHeHa B llaoopaTOPHH HAepHb~ peaK~HH OHHH. 

Coo6meeee 06"be,u;HHeHHoro HHCTHTYTa nnepHbiX eccne.n;oBaaHii:. Ay6Ha 1987 

llepeBOA O.C.BHHorpaAOBOH 

Gulbekian G.G., Ivanov E.L. 9-87-495 
Program for Computing Nonhomogeneous Coaxial 
Resonators and Accelerating Systems of the 
U-400 and IC-100 Cyclotrons 

A computer code for computing nonhomogeneous coaxial 
resonators is described. The results obtained for the 
resonators of the U-400 cyclotron made it possible to 
increase the energy of accelerated ions up to 27 MeV/nuc~. 
The computations for the IC-100 cyclic implantator gave 
the opportunity to build a compact confinement with a 
low value of consumed RF power. 

The investigation has been performed at the Laborato
ry of Nuclear Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1987 


