
H.R.3anJaTHH, E.B.CaMcoHOB, A.~ . qecHoB 

3 1:3~/~- ~ 
BHBOP llAPAMETPOB 3REMEHTOB 
C"CTEMY BYBO~A nYqKA"3 ~A30TPOHA 
C llPOCTPAHCTBEHHOA BAP"AU"EA 
MArH"THorononH nP" "cnonh30BAH"" 
)KEnE3HO-TOKOBOrO KAHMA 

• 



T 

pg - 9023 

H.A.3an~aTHH, E.B.CaMCOHOB, A.~.qecHOB 

BYBOP llAPAMETPOB 3AEMEHTOB 
CMCTEMY BYBO~A nYqKAM3 ~A30TPOHA 
C llPOCTPAHCTBEHHOM BAPMAUMEM 
MArHMTHOrononH llPM MCllOAb30BAHMM 
)KEAE3HO-TOKOBOrO KAHAnA 



3arrnaruu H.J1., Cn\lcOl!OII 1:.8., '-lccliOIJ .\.<P. pg - 9023 
Bbt6op fl<-lpn:-..:crpon ·.:~.lc\tr•HT'On cucTC\ll_,~ BL!DO..J.D nyt.tKa H3 

q>a30T[JOIW C I!pOCTf><liiCTB0llll011 Bup!WUUe(l \l£lrHt!THOrO ITOJJH 

np~t HCIIOIIL30UDIU1lt ;LC'."1e3HO-TOKOBOro KD.HaJ1a 

B pa6oTe rrpnneneu'" pe3yJJbTaTl>~ pac'!i'Ta \tarHHTHoro nonH 31leMeHTOB 

Cl!CTeMbl 3a6poca II OTKJlOHeHIIH ITY'!Ka IIpll IICI1011b30B8Hllll iKe11e3!10-TOI'OBOII 

ceKUHII KaHana. >Kene3Ho-TOKOBaH ceKUliH nptl \<IOlUHOCTII IIIITaHIIH .... llO KBT 

06eCI19'111BaeT CHII>KeHIIe MarHliTHOrO ITOJJH 4700 3 il1151 BXOilHO!"J '18CTll ( TOJllllfl­

Ha CeiiT)'Ma 0,4 CM) fl 4500 3 - llJlH Bb!XOilHOfl 'laCTfl CeKUflll ( TOJllllf!Ha Cerr­

TYMa 1 CM). npfl <>TO~! B03MylUeHIHI \IarllliTHOro ITOJJH, BHOCf!!>.!bie KaHaJlOM, 

CJ1a6o BJlf!HlOT Ha 3!jlqleKTI!BHOCTb 3a6poca. 

Pa6oTa BbiiTOJJHeua n Jla6opnrop1111 H.wplll'.' npo6.1e\t Oll~ll. 

Coo611leHMe 06be.nHHeHHoro KHCTKTyra .HnepHbJX KCCJie.noaamdi 

,ay6Ha 1975 

Zaplatin N.L., Samsonov E.V., Chesnov A.F. P9 - 9023 
Selection of the Parameters of the Elements 
of a Beam Extraction Syste~ of a Phasotron with 
a Space Variation of a Haqnet ic Field Using the I 
Iron Current ExtraCtion Channel. 

The results of calculation of the maonetic field of , 
. I 

the elements of a system for beam extraction and deflectioni 
using the iron current channel are presented. The iron cur-, 
rent section of the channel provides, at a power supply of · 

- 90 kWt, the magnetic field dropoff of 4700 Oe for an in-: 
put part of the section (septum thickness being 0.4 em) andi 
of 4500 Oe for an output one (septum thickness. being l.Ocm) 
In this case the magnetic field perturbations,due to the / 
channel, affect weakly the extraction efficiency. I 

The investigation has been performed at the 1 

Laboratory of Nuclear Pr.oblems, JINR. 
Communication of the Joint Institute for Nuclear Research 

Dubna 1975 

© 1975 067>eOuHeHHI>IU UHcmumym JiOepHbiX UCCAe006QHUU ,lly6Ha 

I 
I 

B pa6oTe I I/ noKa3aHo, 'ITO pereuepaTHBHaJI cucTeMa 

BhlBo.u;a ny'IKa B3 clla3oTpoHa c npocTpaHcTBeHHoii aapuau.ueii 

MarHBTHOrO DOnJI DpH HCDOnL30BaHHH ljleppoMarHHTHOrO Ka­

Hana D03BOnJieT nony'IBTL K031jlljiHU.HeHT BhlBO.D;a c /8cl4/%. 
TaKaJI HB3KaJI 3ljlljleKTBBHOCTL BhlBO.D;HOH CHCTeMhl, npe*.IJ;e 

acero, CBJ13aHa c 6onLllloii nepexo.u;Hoii o6nacTLJO Ha axo.u;e 

B MarHBTHLiii KaHan, a 3Ha'IBT, B c Tpe6oaaHHeM 6onLllloro 

pa,!UianLuoro pa3.u;eneHHJI ua nocne.u;Hux op6uTax. 3To npu­

BO.IJ.BT K CyiLJ.eCTBeHHhlM DOTepJIM 'faCTHU. 3a C'feT pOCTa 

aMnnBTY.D; CBOfiO.D;HhlX aKCHanLHhlX KOnefiaHHH. 

B HacTOJIILJ.ee apeMJI .u;nJI peKoHcTpyupyeMhlx CHHxpo­

LJ.HKJIOTpOHOB /'l, :J / Ha 3HeprBB npOTOHOB B COTHH Mera-

3neKTpOHBOnLT pa3pa6aThlBaJOTCJI KaHanhl, B KOTOphlX B Ka­

'leCTBe nepBhlX CeKU.BH HCDOnL3YJOTCJI TOKOBhle. ToKOBLie 

CeKU.HH fionee CnO)KHhl B 3KCnnyaTaU.BH, 'feM ljleppOMarHHTHhle, 

O,lUiaKO OHB D03BOnJIJOT nony'JBTL nepeXO.D;H}'IO 30HY, 6nH3KYJO 

K TOn~He CenTyMa /3 5/MM. 3ljlljleKTBBHOCTL BLIBO.D;HOH 

CJICTeMhl DpH HCDOnL30BaHHH TaKHX KaHanoB .D;nJI BenH'fHH 

38.6poca • /1 ,5+2,0/ CM. COCTaBHT /67.; 85/% 6e3 y'feTa 

axcuanLHhlX noTepL nyqKa. 

B Jla6opaTopua JI,[J,epHLIX npo6neM OHJIH npoae.u;eH aHa­

JIB3 pa3nB'fllhlX THDOB TOKOBLIX CeKU.BH KaHana, B pe3ynLTaTe 

KOToporo .u;nJI ljla3oTpoHa c npocTpaHCTBeHHoii aapuau.ueii 

MarHBTHoro nonJI Ha 3Heprmo ycKopeHHhlX npoTOHOB 

670 M3B npe.u;nonaraeTCJI BCDOnL30BaTL B Ka'feCTBe 

nepaoii ceKLJ.BB KaHana )Kene 3Ho- TOKOBYJO 14 • 5 /. OcHOBHhlM 

OTnB'fHeM ee OT B3BecTHoro KOaKcuanLHoro KaHana/2 / JIB­

nJieTCJI 3aMeHa KOaKCHanLHOH TOKOBOH nBHHB Ha ljleppoMar­

HBTHYJO nnaCTHHY C COXpaHeHBeM TOHKOrO cenTyMa. 3TO 

D03BOnHnO CYILJ.eCTBeHHO CHH3BTL DOTpefinJieM}'IO MOILJ.HOCTL 
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npH OAJIHaKOBOM CHIDKeHHH nOnJI B KaHane, HnH, "'TO TO )l(e 
caMoe, nonyqHTL 6oJILwee CHIDKeHHe non11 B KaHane npH 
paBHOii noTpe6nJieMoii MOIUHOCTH. B Ka"'eCTBe npHMepa 
MO)I(HO cpaBHHTL pa3pa6aT~BaeM~e KaHa~ AnJI peKOHCT· 

pyHpyeM~X CHHxpon;HKJIOTPOHOB B OH.HH H I.J,EPHe. Ilpunpu­

yepHo paBHOH DOTpe6nJieMOH MOIUHOCTH p "" 80 KB•, CHH· 
)l(eHHe nonJI B >Kene3HO-TOKOBOM KaHane / 8-H "" 4,7 KFc/ 
6yAeT B 2,5 pa3a 6onLwe, qeM AnJI KOaKcuanLHoro I .\H ""' 
.. 1,9 KFc/. 

IlpeABapHTenLH~e "'HCneHHLie pacqeT~ Ha 3BM pereHe-

paTHBHOii CHCTeM~ 3a6poca "'aCTHJJ; Ha BXOA )l(ene3HO· TOKOBOH 

ceKUHH KaHana noKa3anu, "'TO npH TOJIIUHHe cenTyMa d = 
= 4 MM MO)I(HO nony"'HTL K034Mt>Hn;HeHT B~BOAa "' 50'*' /ti / . 

B 3THX pacqeTax 6~no noKa3aHo, "'TO onTHManLH~e 3Ha"'eHHJI 

rpaAHeHTOB nonJI B B036YAHTene H pereHepaTope, npH HX 

a3HMyTanLHOH npOTJI)I(eHHOCTH l1 = 5,7" , paBH~ 310 H 

270 3/CM COOTBeTCTBeHHO. 
B AaHHoii pa6oTe npHBOAJITCJI pe3ynLTaT~ AeTanLHOii 

npopa6oTKH 3neMeHTOB CXeMLI B~BOAa C HCDOnL30BaHHeM 

)l(ene3Ho-TOKOBOH CeKJJ;HH KaHana, ODHCaHHOH B/ti/. HoB~M 
3neMeHTOM B 3TOH CXeMe JIBnJieTCJI AODOJIHHTenLH~H pere­

HepaTop C rpaAHeHTOM nOnJI 350 3/c..w, (1 = 3 ° , ycTaHaB­

nHBaeMLIH B HenocpeACTBeHHOH 6nH30CTH 3a Bo36YAHTeneM 

/no ABH)I(eHHIO nyqKa/. ,[l.eTanLH~H aHanH3 MOAHtlJHn;HpoBaHHOH 

cucTeM~ 3a6poca qacTHU B KaHan /
7

/ noKa3an, "'TO ee 3til­

$eKTHBHOCTL MO)I(eT 6~TL yBenH"'eHa AO 68'*', npH He3Ha'IH· 
TenLHOM H3MeHeHHH CHn B036YAHTenJI H pereHepaTopa. 

CxeMa pa3MeiUeHHJI 3neMeHTOB cHcTeM~ B~BOAa ny"'Ka 

OTHOCHTenLHO CDHpaJILHLIX WHMM DOKa3aHa Ha puc. 1, a HX 

napaMeTp~ npHBeAeH~ B ma6A. 1. 
Ha 3TOM )l(e pHCYHKe noKa3aH~ o6nacTH Bo3MYIUeHHii 

MarHHTHOrO DOnJI YCKOpHTenJI OT 3THX 3neMeHTOB, orH6aro­
IUaJI nyqKa (N - 1} o6opoTa H OCeBaJI nHHHJI OTKnoHeHHOro 

nyqKa. BHeWHee MarHHTHoe none B o6nacTH B~BoAa H oT­

KnoHeHHoro nyqKa xapaKTepu3yeTcJI rpatlJHKaMH puc. 2. 
H3 3THX pHCYHKOB BHAHO, "'TO: 
1/ Bo36YAHTenL H pereHepaTop HaXOAJITCJ! B OTHOCHTenL­

HO OAHOPOAHOH o6nacTH nonJI H "" 17 400 3. Ilone Ha paAHY­
ce pa3MeiUeHHJI AODOnHHTenLHoro pereHepaTopa COCTaBnJieT 

BenH"'HHY H"' 16700 3 npu rpaAHeHTe ~~ = 146 3/c..w. 
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3/ cl>eppoMarHHTHLie ce~HH KaHana /II H lli I HaxoAJITCJI 
B6JIH3B JIHHHH ¢~~0 , T.e. B o6naCTH OAHOPOAHOro MHHH-
Mam.Horo BHeWHero non.11 H == 14200 3. 

4/ IV ceKU.HJI pa3MeiiJ,aeTcJI oKono JIHHHH ¢ c~ a KpaJI 
mm 

nomocHoro HaKoHe'IHHKa I R = 300 CM/, rAe senH'IBHLI 

BHemHero DOnJI H ero rpaABeHTa COOTBeTCTBeHHO paBHLI 

H "'13300 3a dH 
-"' 150 3/CM. 
dr 

5/ TpaeKTOpHH 'laCTHIJ. ( N - 1) o6opoTa nepeceKalOT 
o6naCTB B03MyiiJ,eHHH OT ce~HH MarHBTHOro KaHana. 

CHCTEMA 3A.IiPOCA IIYIJKA 

llonepe'IHoe ce'leHHe ~eppoMarHHTH~x 6pycKoB B036y­
ABTenJI, pereHepaTopa a AononHHTenLHoro pereHepaTopa, 

a TaK:>Ke pacnpeAeneHHe MarHBTH~x none:H OT HHX npaseAe­
H~ Ha puc. 3,4. 

OcHOBH~M Tpe6osaHHeM K 3neMeHTaM cacTeM~ Ja6poca 
JIBnJieTCJI DOCTOJIHCTBO rpaAHeHTa B 30He pacKa'IKH An.ll 

BCKnlO'IeHHJI CB.Il3H Me:>KAY paAHanLH~M B aKCHanLHLIM ABB­

:>KeHHeM. Ha 3THX pacyHKax HaHeceHLI KpHBLie /nyHKTHp/ 

dL\H 
rpaA&eHTa DOn.ll _d_r_ , COOTBeTCTBYIQIIJ,He DPBHJIT~M B 

pac'leTe OAHoro H3 sapaaHTOB cacTeMLI pacKa'IKH / 7 I . 
BBAHO, 'ITO paCC'IBTaHHLie DOnJI xopomo ODHCLIBalOT Tpe6ye­

~e. llOCTOJIHCTBO rpaABeHTa DOnJI AnJI B036YABTenJI H pe­
reHepaTopa BLinonHJieTcJI B HHTepsane L'.r = 7,5 CM, a nepe­

XOAHaJI 30Ha COCTaBJIJieT L\ r 0 = 4 CM. PerynHpOBaHHe CBnLI 

B036YAHTenJI B pereHepaTopa B npoiJ,ecce HaCTpOHKH CHCTeM~ 
H8. ODTBMYM npeADOnaraeTCJI OCyiiJ,eCTBBTL 3a C'leT B3MeHe­
HBJI BX AnBHLI, KaK yKa3aHO B 111a6A. J. 

MAFHHTHhlH KAHAJI 

B~6paHHLie napaMeTpLI CHCTeMLI 3a6poca H OTKnOHeHBJI 

ny'IKa /MarHBTHLIH KaHan/ o6ecne'IHBalOT nonaAaHHe BLIBe-

8 

115.5 

C) 

~~~ 

-tooo+too 

-20001-200 

Hz(J) I ::2(%w) 

C) 

~I" ""o-o 

0 

165 
220 

200 

B OJOyiJumenb 

r = 2800 

PezeHepamap 

dH 
--- dy 

C) 

~ 
YfHH) 

C) 

~ 

!I(MM} 

Puc. 3. IIonepe'IHOe ce'leHue u pac11e•Hoe pacnpeoeAeHue 
noAJI OAJI eo36you•eAJI u pezeHepa•opa. 
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~euuoro nyqKa ua axo~ 'a nepayro nRH3Y IRII npoTouuoro 
TpaKTa · N 6 ycTanoBKH "4>". 

Benu'lllna cHB)KeHHJI nonJI a ceKIJ.BJIX Kauana no~6upanacL 
UyTeM pac'l.eTa BLIBO~HLIX TpaeKTOpHii:, a Tpe6yeMLie pa­
~anLHaJI B aepTBKanLHaJI anepTypLI KaHana - H3 pac'leTa 
oru6aiDUUIX nyqKa. B Ka'leCTBe ucxo~HLIX ~aHHLIX ~JI npo­
ae~eHHJI 3TBX paC'IeTOB BCUOnL30BanRCL 'laCTBU.LI Ha ;a3o­
BOH nnocKOCTB r r' B z z' , nony'leHHLie a pa6oTe 17 ua 
BXO~e B Kanan' B 3MBTTaHCLI I E r = f z = 20 7T MM ..wpaol' 
uaii:~eHHLie ~JI 3TBX qacTBU. I puc. 51. 

Upu auanB3e tiJoKycupyiDUUIX caoii:CTB Kauana paccMaT­
puaancJI TpaKT UpOBO~KB UY'IKa, KOTOpLIH COCTOHT B3 CeKU.HH 
MarnBTHoro KaHana c y'leToM pacceJiuuoro nonJI ycKopuTenJI. 
BenB'IBHa B 3HaK rpa~eHTOB a )Kene3no-ToKoaoii: ceKU.BB 
B a tiJoKycupyKXQeM ycTpoii:cTae, a TaK)Ke ueo6xo~HMLie 

anepTypLI a nepaoM npu6nB>KeHBB 6LinB no~o6paHLI no npo­
rpaMMe FIELD /B I . BecL TpaKT npoao~KH ny'IKa 6Lin 
npe~CTaBneH B BB~e nOBOpOTHLIX MarHBTOB C a3BMyTanLHOH 
npoTJI>KeuuocTLID I, I5 zpao c aapLupyeMLIM rpa~ueuToM 

nonJI a ceKIJ.HJIX KaHana H tiJoKycupyroiQeM ycTpoiicTae. B 
pe3ynLTaTe 3THX pac'leTOB nony'leHLI oru6arolQHe ny'IKa a 
pa~uanLHOM u aepTHKanLHOM uanpaaneuuJix, a TaK)Ke npe­
o6pa30BaHHe pa~anLuoro H aepTBKanLuoro 3MHTTanca a 
none KaHana u pacce JIHHOM MarHHTHOM none ycKopuTenJI 
I puc. 61. KpuaaJI I noKa3LIBaeT pa3Mep oru6aromeii ny'IKa 
a pa~anLHOM u aepTHKanLHOM uanpaaneHBJIX npu rpa~ueu­
Tax nonJI a ceKIJ.HJIX Kauana H tiJoKycupyro~eM ycTpoiicTae, 
paBHLIX uymo. Pa~anLHLiii H aepTBKanLHLiii pa3MepLI ny'IKa 
Ha BXO~e B nHH3Y RI COOTBeTCTBeHHO paBHLI 10,5 H 
2,5 c..w lanepTypa nRH3LI ¢ = I5 c..wl. Upu rpa~ueuTe nonJI 

B >Kene3HO-TOKOBOH CeKU.BB, paBHOM ~ = I50 3/c..w 
dr 

IKPHBLie 31, pa~BanLHLIH pa3Mep nyqKa B KaHane yMeHLwa­
eTCJI C I ,8 CM Ha BXO~e ~0 I ,4 CM Ha BLIXO~e Ill CeKU.HH 
I¢ =34 o I, a ua nuu3e R1 cTaHOBHTCJI paaHLIM 5,6 c..w. 
BepTBKanLHLIH pa3Mep nyqKa B 3THX >Ke TO'IKaX COOTBeTCT­
BeHHO paaeu 1,2; 1,3; B 2,4 c..w. Co3~auue pa~uanLuo-tiJoKy­
cupyKXQero rpa~euTa a >Kene3uo-ToKoaoii ceKU.BH Kauana 
CBJI3aHO C yaenu'leHBeM noTpe6nJieMOH eiD MOIQHOCTH B yc­
no>KHeHBeM KOHCTPYKIJ.HB. Uo3TOMy aenB'IBHa rpa,D.BeHTa a 
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ceKUHH 6wna aw6paua paauoi dt.H = 120 3/cM, qTo 
dr 

noJBonJieT coxpaHHTb BXO.AHwe paJMepw nyqKa no ,AnHHe 
KaHana. llpu 3TOM ,AanLueiwaJI !lloKycupoBKa nyqKa ua nHHJe 
n1 ocyme CTBnJieTCJI C nOMOIUbiO !lloKyCHPYJOIUero yCTpOBCTBa 
/IV CeKUBJI/. 0,AHlJ H3 OnTHManbHWX cnyqaeB B BW6ope 
rpa.AHeHTOB nonJI B ceKUHJIX Kauana u B !lloKycupyromeM 
ycTpOBCTBe npBBe,AeH ua 3TOM )Ke pHCYHKe /KpBBWe 4/. 
llpH rpa,AHeHTaX nonJI, COOTBeTCTBeHHO paBHWX 120; 0; 
-100; -100 u 1000 3/cM, nyqoK coxpauJieT caou paJMepw 
no .AnHHe Kauana, a ua axo,Ae B nuuJy n1 ero paJMepw B 
r B Z -uanpaBneHHJIX COOTBeTCTBeHHO paBHW 2,2 B 1,1 CM. 

)J.nJI 3Toro cnyqaJI npuae,Aeuo npeo6paJoaauue pa,AuanLuoro 
B BepTBKanbHOrO 3MBTTaHCOB nyqKa B,AOnb BWBO,AHOB Tpa­
eKTOpBB Ha aJBMyTe ¢ =0 ° ; ,:, =18 °; ¢ = 34 ° B ¢ = 
=95° COOTBeTCTBeHHO. 

Bw6pauuwe pa,AuanLuwe u aepTBKanLuwe anepTypw ceK­
UHB KaHana npuae,Aeuw B ma6A. 2. 

N9 eeKUHH 

)K8ne3HO-TOKOBa.H 

II 
tfleppOMaPHHTHa.H 

III 
tfleppoMaPHHTHa.H 

IV 
tfleppoMaPHHTHa.H 

14 

Ta6nHua 2 

t.r L".z 

(eM) (eM) 

1,8 2,4 

2,2 2,4 

2,6 2,4 

5,0 3,0 

XapaKTepucTHKa nponycKHOB cnoco6uocTH Kauana npu 
aw6paHHwx rpa,AHeHTax B.AOnL nero ,Aaua ua puc. 5, r,Ae 
npuae,Aeuw aKcenTaucw Kauana .AnJI .ABYX cnyqaea: 1/ Ar 1 = 
= L".r II = L".r Dl = 1,8 CM, L".z = 2,4 CM; 2/ L".r1 =1,8 CM, 

tlr 11 = 2,0 CM, L".r ID = 2,6 CM, L".z = 2,4 CM. B pe3ynL­
TaTe uecornacoBaHHJI pa,AuanLuoro 3MHTTauca ycKopHTenJI 
u aKcenTauca Kauana o)KH,AaeMwe noTepu nyqKa cocTaBJIT 
"'/2 ~5/'fo OT Ja6poweuuoro B Kanan. 

)J(EJIE3HO- TOKOBAJI CEKI.!HR KAHAJIA 

CxeMa paJMemeuuJI u npBHJITWe paJMepw 3neMeHTOB 
)KeneJHO-TOKOBOB CeKUBH KaHana ,AnJI .ABYX ceqeHHB noKaJa­
HW Ha puc. 7. 06MOTKa CeKUHH COCTOHT 83 .ABYX OCHOBHWX 
BBTKOB, no KOTOpWM npoTeKaeT TOK, paBHWB 11000 A,B 
.ABYX KoppeKTBPYIOIUHX - c TOKOM 3100 A. Bw6op CTonL 
BWCOKOrO 3HaqeHHJI TOKa B OCHOBHOB 06MOTKe o6ycnoaneH 
)KenaHHeM BCKniOqHTb BCnonb30BaHBe BJOnJIUBB ua BXO,AHOB 
'la.CTB cenTYMa HJ- Ja awcoKoro ypoBHJI pa,Auauuu, o6ycnoa­
neuuoro nona,AaHHeM ycKopeuuwx npoTOHOB /- 25/'fo ua 
cenTYM Kauana. B KaqecTBe BJonJIUHH sue o6nacTH nyqKa 
MO)KeT 6wTL ucnonLJoaaua ueoprauuqecKaJI BJonJIUHJI, o6-
m,AaiOIUaJI BWCOKOB pa,AHaUHOHHOB CTOBKOCTbiO /oKHCb anro­
MBHBJI, nonuHMB.AHaJI nneuK~/. YTonmeuue cenTyMa .AO 10 MM, 

uaqaHaJI C paCCTOJIHBJI 40 CM OT BXO,Aa B CeKUBIO, nOJBOnHnO 
aDI3BTb noTpe6nJieMyro MOIUHOCTb KaHana B yMeHbWHTb 
TPY.AHOCTB, CBJI3aHHwe C OTBO,AOM Tenna OT BXO,AHOB qacTH 
cenTyMa, r,Ae nnoTHOCTb ToKa paaua j = 170 A/MM 2 • 

Bw6op napaMeTpoB )KeneJuo-TOKOBOB ceKUHH Kauana 
npoao,AHncJI ua 3BM c noMOIULIO nporpaMMW CHENEL. 3Ta 
nporpaMMa nOJBOnJieT paCCqDTWBaTb MarHBTHOe none TOKO­
BbiX npOBO,AHBKOB npJIMOyronLHOrO ceqeuHJI B !lleppoMarHBT­
HWX 6pyCKOB B npe,ADOnO)KeHHH paBHOMepuoro HaMaruuqu­
BaHBJI c yqeToM oTpa)KeHHB B nonrocax 3neKTpoMaruuTa. 

Heo6xo,ABMoe CHH)KeHHe MaruuTuoro nonJI B ceKUHB 
onpe,AenJieTCJI Tpe6yeMOB anepTypoi .AnJI nyqKa ua axo,Ae, 
npHHJITOB ,AnHHOB I e =86 CM/ B nonyqeuueM ueo6XO,AHMoro 
paJ,AeneuuJI Me)K.Ay op6HTaMB ua awxo,Ae, ,AocTaToquoro ,AnJI 
paJMemeuuJI nocne.Ayromei !lleppoMaruuTuoi ceKUBB Kauana 
c aenuquuoi cHH)KeHHJI nonJI t.H = 4000 3. 
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Ha puc. 7 npBBe,L\eHw pe3ynLTaTw pac'leTa MarHBTHoro 

nonJI ,L\JJJI BXO,L\HOH B BLIXO,L\HOH 'laCTB CeKnliB C y'leTOM peanL­

HOrO Ce'leHBJI TOKOBLIX 3neMeHTOB ,L\JJJI cpe,L\Beii nnOCKOCTB 

KaHana z =0. BB.L\HO, 'ITo CHH*eHBe nonJI BHYTPB ceK~BB 
COCTaBnJieT MJ = 4700 3 B MJ = 4500 3 ,L\nJI o6nacTeii 

C TOnUUIHOH cenTyMa 4 B 10 MM. COOTBeTCTBYJOUUie BenB'IBHLI 

rpa,L\BeHTOB paBBLI -150 3/cMic)oKyCBPYJOUUIHI B -30 3/CM 
I.L\ec)oKyCBPYIOIIUiiil. KaK BB.L\HO B3 pBCYBKa, MaKCBManLHoe 

B03MYII.\eHBe MarHBTHOrO nonJI c)a30TpOHa 3neKTpOMarHBTHOH 

ceK~eii KaHana B o6naCTB ~BpKynBpyromero ny'IKa Be 

npeBLICBT 30 3 ,L\nJI BXO,L\HOH B COCTaBBT MeHee 10 3 ,L\nJI 

BLIXO,L\HOH 'laCTB CeK~B. HcKa)l(eHBJI MarHBTHOro nonJI B 3a­

BBCBMOCTB OT Z BHYTPB B BHe CeK~BB ,1:\nJI .L\BYX Ce'leHBH 

noKa3aHLI Ha puc. 8,9. H3 3TBX PBCYHKOB BB,L\HO, 'ITO B03-

MYII.\eHBJI, o6ycnosneHHwe HepaBHOMepHLIM pacnpe,L\eneHBeM 

TOKa no BLICOTe cenTyMa, BLI3BaHHOrO HanB'IBeM KaHanOB 

,1:\nJI oxna)I(,L\eHBJI, npoJIBnJIWTCJI nBWL B Henocpe,L\CTBeHHOH 

6JJB30CTB oT cenTyMa I~, 1 MMI. BenB'IBHa 3TBX B03MymeHBii 

,1:\0CTBraeT 3Ha'leHBJI =80 3, ,L\nJI BXO,L\HOH 'laCTB CeK~BB 

I puc. 81 B JIBnJieTcJI He 3Ha'IBTenLHoii ,1:\nJI swxo,L\Hoii I puc. 9, 
KpBBLie 10,11,121. 

)J.eTaJJLHLIH pac'leT MarHBTHOrO nOnJI OT BL16paHHOH 

KOHc)Brypa~BB )l(ene 3HO- TOKOBOH ce~BB 6wn npoBe,L\eH Ha 

3BM C DOMOII.\LW nporpaMMLI \'OLJNT, KOTopaJI n03BOnJieT 

paCC'IBTLIBaTL MarBBTHOe none OT TOKOBLIX npOBO,L\HBKOB 

KOBe'IHOH ,1:\nBHLI npOB3BOnLHOrO nonepe'IHOrO Ce'leHBJI B 

c)eppoMarHBTHLIX 6pyCKOB B c)opMe napannenenBne,L\a B 

npe,L\DOnO)I(eHBB BX paBHOMepHoro HaMarHB'IBBaHBJI. C no­

MOII.\LW 3TOH nporpaMMLI nony'leHo pacnpe,L\eneHBe MarHBTHO­

ro nonJI BBYTPB B BHe KaHana C y'leTOM TOKOBLIX nO,L\BO,L\OB 

B TOKOBLIX nepexo,L\oB cenTyM - aHTBcenTyM I puc. 101. 
KpBawe 1 B 2 xapaKTepB3YIOT none BHYTPB KaHana Ha pac­

CTOJIHBB 3 MM OT c)eppoMarHBTHOH nnaCTBHLI B 1 MM - OT 

cenTYMa. BB,L\HO, 'ITO ,1:\nJI BXO,L\HOH 'laCTB KaHana BMeeTCJI 

pa,L\BanLHO -c)OKYCBPYIOIIUIH rpa,L\BeHT nonJI senB'IBHOH 

d ~H 
dr 

= = 1100-;-1501 3/CM, KOTOpLIH B BLIXO,L\HOH 'laCTB 

ITOJIUUIHa CeDTYMa 10 MMI CTaHOBBTCJI paBHLIM 

dAH 

dr l-30+01 3/cM. B o6nacTB WBMMBPOBaBBJI, 
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Ha sxo.ne s ceKUBIO, Ha6mo,naroTc.s: s~a~6pocLI non.s: npoTHso­
nono>KHoro 3HaKa senH'IHHoii - 1000; +500 3, npoT.R)I(eH­
HOCTb KoTopLix s pa,nHanLHOM HanpasneHHH I ocL X I cooT­
seTcTseHHO pasHa 3 H 1,5 c..w, as a3HMyTanbHOM loeb Y I 
10 H 5 CM. BenH'IHHY H npOT .R)I(eHHOCTb SLI6pOCOS non.R MO>KHO 
perynHposaTb C DOMOII.{biO clleppoMarHHTHOB nnaCTHHLI. 0TO,n­
SHra.s: clleppoMarHHTHYIO nnaCTHHY Ha 3 CM OT SXO,I(a S CeK­
U.HIO, senH'IHHY nono>KHTenbHOrO SLI6poca MO>KHO ycTaHOSHTb 
paSHOB 1080 3 npOT.R>KeHHOCTbiO no X H y COOTSeTCTSeH­
HO 3 H 10 CMIKpHSLie 3,4 H 5, nyHKTHpl. IlpH 3TOM senH'IHHa 
oTpHu.aTenLHoro s1a16poca yMeHLwaeTc.s: .no -480 3, a ero 
npOT.R>KeHHOCTb no X H y CTaHOSHTC.R paSHOB 1,5 H 5 CM 

COOTSeTCTSeHHO. 
B~a~6pocbl non.s: MoryT 6b1Tb npe,ncTasneHLI KaK .nonon­

HHTenLHLie S036y.I(HTenb HnH pereHepaTOp C HenHHeBHLIM 
rpa,nHeHTOM, MaKCHManbHa.R senH'IHHa KOTOporo pasHa 
,... 500 3/c..w. HanH'IHe s1a16pocos non.s: cs.s:3aHo c HecooT­
seTcTsHe M KPHSLIX cna,na clleppoMarHHTHOB nnaCTHHLI H TO­
KOSLIX 3neMeHTOS. 

4>EPPOMATHHTHME CEKaHH KAHAJIA 

llonepe'IHLie ce'leHH.R II , III H IV clleppoMarHHTHLIX ceK­
U.Hii KaHana npHse,neHLI Ha puc. 4 H 11. IlapaMeTpLI II H 
Ill CeKUBB SLI6paHLI Ha OCHOSaHHH pe3ynbTaTOS, nony'leHHLIX 
s pa6oTe /t I , no pac'leTy H 3KcnepHMeHTanLHOMY Hccne.no­
saHHJO pacnpe.neneHH.R non.s: oT ceKU.Hii clleppoMarHHTHoro 
KaHana ycTaHOSKH "cl>". H3 puc. 11 sH,nHo, 'ITO s o6nacTH 
UBPKYnHpyiOII.{ero ny'IKa so3Myll.{eHH.R non.s: cocTasn.s:roT He 
6onee 125~- 301 3, 'ITO HaXO,I(HTC.R S npe,nenax TO'IHOCTH 
3KCDepHMeHTa. reoMeTpH'IeCKHe pa3MepLI H pacnpe,neneHHe 
non.s: clloKyCHPYIDIIJ.ero ycTpoiicTsa I puc. 41 onpe.nen.s:nHcb 
Ha OCHOBaHHH pac'leTOS MarHHTHOrO non.R OT clleppoMarHHT-

HLIX 6pyCKOS, S npe,nnono>KeHHH HX pasHOMepHOrO HaMarHH­
'IHBaHH.R. H3 3Toro pHcyHKa cne,nyeT, 'ITO Tpe6yeMLiii clloKy-

dHz 
CHPYIOliJ.Hii rpa,nHeHT 1000 3/CM MO>KeT 6LITb 

dr 

nonyqeH 6e 3 S03Myll.{eHHii non.s: s 30He U.HpKynHpyroll.{ero 
nyqKa. 
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BblBOJfbl 

Ha OCHOBaHHH pacqeTOB MarHHTHOrO non.11 3neMeHTOB 

CHCTeMhl BLIBO~a H3 ycTaHOBKH "~" C HCllOnb30BaHHeM 

:>Kene3HO ·TOKOBOH CeKI{HH KaHana, a TaK:>Ke pacqeTOB flO 

TpaccapoaKe ny'iKa qepe3 KaHan nony'ieHw cne~yro~e pe-

3YnLTaTw: 

1. Onpe~eneHw ace Heo6xo~HMhle napaMeTpw 3neMeHTOB 

CHCTeMhl BhiBO~a. 

2. )J,n.11 cnyqaJI Ha'iana pacKa'iKH, cooTBeTCTByro~eii 3Hep­

rHH E 8 = 670 MaB, cHcTeMa awao~a MO:>KeT 6wTL HacTpo­

eHa Ha aenH'iHHY 3a6poca a KaHan L\r = 1, 7 5 eM H L\ r = 
= 2 CM nyreM He3Ha'iHTenLHoro H3MeHeHH.II /"' 10~/ yrnoaoii 

npOT.II:>KeHHOCTH B036y~Ten.ll H pereHepaTopa. 

3. HacTpOii:Ka CHCTeMhl BhiBO~a Ha Ha'ianbHYffi 3HeprHJO 

pacKa'iKH E u = 660 MaB MO:>KeT 6LITb ~ocTHrHyTa nyTeM 

H3MeHeHH.II napaMeTpOB B036y~HTeJI.II, ~JI.II TOrO 'iT06hl o6ec­

ne'iHTb 30HY pacKa'iKH L = 14 CM BMeCTO 10,5 CM, KaK 3TO 

HMeeT MecTo ~n.11 E u = 670 MaB. 
4. IloKa3aHO, 'iTO llOTepH ny'iKa B OTKnOH.IIJO~eM KaHane 

COCTaB.IIT "'/2~5/~. 

Jlu111epa111ypa 

1. B.I1.,4MU111pueecKuii, H.JI.3anAa111UH, r.II.Jie~eHKO, 
A.<l>. lJecHoe. OH.HH, P9-6880, ,4y6Ha, 1973. 

2. R.Giannini, A.Susini. M-16, CERN, 1969. 
3. R. Cohen, E. Martin, K.Ziegler. IEEE Trans. on Nucl. 

Sci., NS-18, No. 3, p. 326, 1971. 
4. IO.F.AAeHUfiKUii, H.JI.3anAa111UH, A. <I>. lJecHoe. OH.HH, 

P9-6241, ,4y6Ha, 1972. 
5. IO.F.AAe'HUfiKUii, H.JI.3anAa111UH, A. <I>. lJecHoe. Ae111opcKoe 

ceuoe111eAbC111eo M399087, .bJOAAe111eHb uao6pe111eHuii H-38, 
1973. 

6. C . .b.BopOJKII06, B.I1.,4MU111pueecKuii, H.JI.3anAa111UH, 
r.II.Jie~eHKO, A. <I>. lJeCH06. "TpyObJ Ill Bceco103H020 
coee~aHu.R no ycKopu111eA.RM aap.RJKeHHbJX 'laC111Ull ", 111. ll , 
cmp. 99-103, MocKea, 1973. 

7. C • .b.BopOJKfi06, B.I1.,4MumpueecKuii, H.JI.3anAaiiUH, 
B.B.KoAbza. OH.HH, P9-7954, ,4y6Ha, 1974. 

8. B.I1.,4MulllpueecKuii, H.JI.3anAalluH, A.A.KponuH, B.C.Po­
zaHoe, C.H. lJecHoea. OH.HH, 9-7505, ,4y6Ha, 1973. 

PyKonHCb nocTynana a H3~aTenLCKHii OT~en 
25 HJOH.II 1975 ro~a. 

23 


