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B pa6oTe npHseAeH~ peaynbTaT~ s~6opa napaMeTpos 3neMeHTOB 
MarHHTHO~ OnTHKH H HX paCCTaHOBKH B KaHane HH~eK~HH YCTaHOBKH 
Cn~H - MOAenbHOrO csepxnpoBOAR~eiO /Cn/ CHHXPOTPOHa nB3 Q~R~ 
Ha 3HeprH~ 1,5 r3B no npoToHaM/1/- c y4eToM cornacosaHHR ~a
aos~x o6beMos HH~eKTHpyeMoro H aaxsaT~saeMoro s pe~HM ycKopeHHR 
ny4Ka, a TaK~e MaKCHManbHOrO HCnOnb30BaHHR C03AaHH~X paHee 
KOHCTPYK~H~. 

0TnH4HTenbHO~ OC06eHHOCTb~ KaHnna RBnReTCR HCnOnb30BaHHe 
KaK 11TennbiX 11 /300 K/, TaK H "xoilOAHbiX 11 /4,2 1{/ 3neMeHTOB Mar
HHTHO~ OnTHKH. 

"TEnnAR" YACTb KAHAnA ~HlKEKlt~~ 

~OHH~~ HCT04HHK. B AaHHO~ pa6oTe B~6paH HOHH~~ HCT04HHK 
THna 11,4yonna3MOTpOH 11 12 •31, KOTOPbll1 MO~eT o6ecne4HTb nony4eHHe 
ny4KOB TR~en~x HOHOB C 3aPRAOM Z = 1-7 H TOKOM 10-50 MA npH 
HOpManH30BaHHOM 3MHTTaHCe l·rr• MM•MPaA. AKcenTaHC KaHana HH~eK~HH 
H CHHXpOTPOHa paseH 140•rr•MM•MPaA. 

~OHH~~ HCT04HHK pa3Me~aeTCR Ha B~COKOBOnbTHO~ nnaT~OpMe, 

3aKpenneHHO~ Ha aHTpeconH, COOpy~eHHO~ BHYTPH KOnb~a CHHXpOTpo
Ha. YposeHb nona 3To~ aHTpeconH HaXOAHTCR Ha 1,25 M s~we MeAHaH
HO~ nnOCKOCTH YCTaHOBKH Cn~H. PaCCTORHHe OT HOHHOrO HCT04HHKa 
AO yposHR nona aHTpeconH pasHa 3,3 M. AnR CHH~eHHR aarpyaKH 
YCKOPR~~e~ Tpy6KH HOHaMH nOCTOpOHHHX aapRAHOCTe~ HCT04HHK CHa6-
~eH MarHHTH~M aHanH3aTOpOM 3apRAOB HOHOB C paapeweHHeM He xy~e 

25. CxeMa nHTaHHR HCT04HHKa noasonReT o6ecne4HTb era pa6oTy 
C 4aCTOTO~ AO 1 r~ H AilHTenbHOCTb~ HMnynbca 5-25 MKC. 

~OpHHmeKTOp. ~3BneKaeM~e H3 HCT04HHKa MHOroaapRAH~e HOH~ 
C 3aPRAOM Z H Maceo~ A npOTOHH~X eAHHH~ 6YAYT YCKOPRTbCR HMnynbc
H~M ~OPHHmeKTopoM. B Ka4ecTse ~opHH~eKTopa HcnonbaosaHa ycKopH
TenbHaR Tpy6Ka nHHe~HOrO YCKOPHTenR nY-9, 3anHTbiBaeMaH OT HM
nynbCHOrO TpaHc~opMaTopa ~T-800. YcKOPH~~H~ noTeH~Han ~opHH~eK
Topa npHHHT pasH~M U= 0,75 MB. 3HeprHH HOHOB, B~XOAH~Hx H3 
YCKOPHTenbHO~ Tpy6KH 1 /pHc. 1 I c Z = 1-7, pasHa T= U · Z M38. B Ta6n. 1 
npHBeAeH~ 3HeprHH T H MarHHTH~e mecTKOCTH Bp HOHOB, B~XOAR~Hx 

H3 QOPHHmeKTopa, npH ABYX paanH4H~x noTeH~Hanax: U = 0,6 MB 
H U = 0,75 MB. nepB~~ MOmeT 6~Tb pea!1H30BaH OTHOCHTenbHO IlerKO, 
nOI1y4eHHe BTOporo CBH3aHO CO 3Ha4HTenbH~MH TPYAHOCTHMH, HO M~ 
s~6panH HMeHHO era B Ka4eCTBe pa6o4ero noTeH4Hana. Be!1H4HH~ Bp 
H T CBH3aH~ H3BeCTHO~ ~OpMyno~ /eM. HanpHMep, /4/ CTp. 33/. 
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Ta6Jim~a 

3HeprHH T H MarHHTHaH )KeCTKOCTb Bp HOHOB B KaHane 
HHJKeK~HH npH noTeH~Hanax c!lopmDKeKTopa U = 0, 60 HB 
H u = 0, 75 HB 

U = 0,60 HB U =0, 75 HB 

3JieMeHT 3HeprHH MarHHTHaH 3HepruH MarHHTHaH 
T,M3B/HyKJI. ~ecTKOCTb T, M3B/HyKJI. }:<eCTKOCTb 

Bp, T·M Bp, T·M 

1 nl+ 0,60 0,11194 0,75 0, 12516 
I2cl+ 0,05 0,38773 0,0625 0,43350 
20 Nel+ 0,03 0,50056 0,0375 0,55964 
40ca2+ 0,03 0,50056 0,0375 0,55964 
64zn3-t- 0,0281 0,51697 0,0352 0,57799 

120
80

5+ 0,025 0,54833 0,0313 0,61306 
174yb6+ 0,020 0,60275 0,0259 0,67390 
238 u7+ 0,0176 0,65265 0,0221 0,72968 

H~me 6YAYT paCCMOTpeHW TOnbKO ny4KH HOHOB 23HU C 3aPHAHOCTb~ 
7, ycKopeHHUe noreH~HanoM U = 0,75 MS. 

nHa$parMa. HanpaeneHHWA aepTHKanbHO BHH3 H3 YCKOPHTeflbHOA 
Tpy6KH---1--rl:Y4oK HOHOB HMeer Kpoccoeep e T04Ke, rAe pacnonome
Ha A~a$parMa 2 C OTBepCTHeM ~ 29 MM. 3THM AHaMeTpOM AHa$parMa 
$OPMHpyer paaMepw ny4Ka, Heo6XOAHMWe e AanbHeAweM AnH cornaco
eaH~H ¢a30B~X 06beMOB ny4Ka B KaHane HHMeK~HH. PaCCTOHHHe OT 
H~mHero KOH43 YCKOPHTenbHOH Tpy6KH AO YPOBHR nona aHTpeconH 
paBHO 112 CM, MOT 3TOrO nocneAHero AO AHa~parMW- Ll • 30 CM. 

90-rpaAycHwA noeoporHwA MarHHT 111. Or ypoBHR nona aHrpecon~ 
HanpasneHHW~ eepT~KanbHO BHM3 ny40K nepeBOAMTCH B MeAMaHHY~ 
nnOCKOCTb ycraHOB~M cnMH 90-rpaAYCHWM noeopOTHWM MarHMTOM M1 3 
PaAMYC noeopora R= 1,25 M. MarHMT MMeer cKoweHHWe Ha 15° 
KpaR AnH $oKycMpoaKM ny4Ka e ropM30HTanbHOA nnocKocrM. B none
pe4HOM Ce4eHMM OH MMeeT npHMOyrOflbHY~ ¢opMy. BHeWHMe pa3Mep~ 
ce4eHMH no ~ene3y - 15x29 cM 2 , c OKHOM no mene3y - 7x21 cM 2 . 
Pa3Mepw. aneprypw - 7x7 cM 2 . BHyrpeHHHe paaMep~ HOHonpoeo
Aa, noMe~eHHoro e aneprypy MarHMTa, npMBeAeH~ s ra6n. 2, 
rAe npeACTaeneHw ocHOBHWe napaMerpw KaHana MHmeK4MM. Pa6o4ee 
none 0,58 T B aneprype MarHMTa C03AaeTCH o6MOTKOH M3 16 BMTKOB 
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OcHOBHbie napaMeTpbi KaHana HIDKeK~HH ycTaHOBKH CIIHH 

CTpYKTypa KaHana H~eK~HH:11-~11-12-¢1-13-~2-14-¢3-15-M2-16-M3-
17-¢4-18-~5-19-E-110-~6 

06~aR AnHHa KaHana HIDXeK~HH, CM 
YCKOPRID~H ITOTeH~Han, MB 

1083,58 
0,75 

MarHHTHaR JKeCTKOCTb Bp I AnR HOHOB c A/Z 
AKcenTaHc KaHana HHJKeK~H, rr·MM.MpaA 
llHTeHCHBHOCTb ny~Ka HOHOB C Z = 1-7,MA 
AfiHTenbHOCTb HMITynbca TOKa, MKC 

34/, T.M 0,72968 

qaCTOTa ITOBTOpeHHR HMnynbCOB, r~ 

llpocTpaHCTBa APeil¢a: 11 
AfiHHa, CM JQ, QQ 

16 
JViHHa,CM1Q,80 

12 
20,23 

17 
167,50 

13 
88,47 

18 
5,095 

J1HH3bl: AfiHHa, CM 
/no rpMHeHTy/ 

rpaAHeHT, 
s/cM 

$] 

~2 
~3 

¢4 
TT'> 

¢6 

MarHHTbi: 

22,33 
15,30 
15,30 
25,1 I 
?7 ?t:. 

4,20 

none, T 
PaAHyc noaopoTa,c!1 
Yron noaopoTa 
Yron BXOAa 
Yron BbiXOAa 
AfiHHa paBHOBeCHOH 

315,00 
-736,93 
900,95 
565,60 

779,55 

MarHHT Ml 

0,583746 
125 
90" 
15° 
15° 

op6HTbi, CM 196,35 
~aMeTp HOHOITpOBOAa, MM 56 

llH¢neKTOp: CM. Ta6n. 3. 

14 
52,77 

140 
10-50 
5-25 
0,22 

15 
60,00 

19 
198,60 

110 
22,40 

~HaMeTp 

HOHOITpOBOAa,MM 

70 
15x31 
31xl5 

73 
::JJ 

3Ix15 

MarHHTbi M2 ,M3 

0,601106 
122,03 
20,5° 
10,25° 
10,25° 

43,43 
50 

MeAHOi:i npRMOyronbHOi:i Tpy6K!.1. ,llnR IOCTI-1POSKI-1 MarHHTa npeAyeMOTpeHa 
onopHaR paMa, o6eene4HBaiOillaR nepeMellleHII1e MarHI-1Ta no seeM KOOPAI-1-
HaTHbiM OeRM,I-1 yrnoaoi1 nosopOT BOKpyr ropi-130HTanbHOi1 /npOAOnbHOi:i/ 
Oell1 KaHana !.1H>KeK~H!.1. ,llJlHHa TpaeKTOPI-11-1 paSHOSeeHOi1 op6HTbl S Mar
HI-1THOM none nosopoTHoro 90-rpaAyeHoro MarHHTa M1 pasHa 196,3 eM. 

1lii1H3a $1. Ha paeeTORHHI-1 L2 = 20,2 CM OT MarHII1Ta M1 paenono
>KeHa $OKYCHPYIOillaR I1HH3a ~1 4 . Ee a~eKTHBHaR An111Ha, rpaAHeHT 
H pa3Mepbl !.10HOnpOSOAa npii1SeAeHbl S Ta6n.2. 
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EibleTPOAeikTSYIOilll-111 saTsop. 11TennaR 11 4aeTb KaHana !.1H>KeK~I-1111 

OTAeneHa OT 11 XOnOAHOi1 11 6bleTPOAei1eTSYIOilii-1M 3aTSOPOM 5 • o6eene-
41-1SaiOUII-1M eoxpaHeHI-1e SbleOKOrO SaKyyMa S 11XOnOAHOi1 11 4aeTI-1 1110HO
npOSOAa, 1.1 nponycKaHI-1e ny4Ka 1.13 11Tenn011 11 4aeTII1 KaHana 111H>KeK~II1!.1. 
3aTSOp OTKpblsaeTCH TOnbKO Ha speMH nponyeKaH!.1R !.1Mnynbea aapR>KeH
HbiX 4aeTI-1~, T.e. Ha 5 + 10 Me nn10e speMR onepe>KeHII1R, paSHOe 
20+ 30 Me. MaKei-1ManbHbli1 A1-1aMeTp OTSepeTII1R 3aTSOpa paseH 39 MM, 
4TO o6eene4!.1BaeT nponyeKaH!.1e 4aeTI-1~ 6ea noTepb /eM. p1.1e.2, 
rAe npeAeTasneHbl Xmaxl-1 Ymax /or1116a10U11-1e ny4Ka/, a TaK>Ke Al-1enep
e!.10HHble <!>YHK~I-11.1 a~ 111 aJ; I. 

npoeTpaHeTsa APei1$a. B npoeTpaHeTse APei1$a Ll = 30 eM pae
nonaraiOTCR: a/ saTsop, oTeeKaiOUII-1i1 1110HonposOA MarHII1Ta M1 3 
/eM. p1.1e. 1/ OT KaMepbl OTKa4KI-1 yeKOPI-1TenbHOi1 Tpy6K!.1 1 , KOTO
paR paenonaraeTeR Me>KAY 3Toi1 Tpy6Koi1 111 AHa$parMoi1 2 ; 6/ Ha
nHsHaR nosyWKa, oxna>KAaeMaR a30TOM, orpaHH4111SaiOUiaR napbl Maena, 
npOH!.1KHOSeH!.1e KOTOpbiX S03MO>KHO 1.13 el-1eTeMbl OTKa4KI-1 Tpy6KI-1 1 ; 
s/ no6osble 4aeTI-1 MarHI-1Ta M1 . 

B npoeTpaHeTse APei1$a L2 o 20,2 eM paenonaraiOTeH: a/ paaDeM 
I-10HonposoAa MarHI-1Ta M1 1.1 I-10HonposoAa oeTanbHoi1 ·~ennoi1'' 4aeT!.1 
KaHana !.1H>KeK~1.11.1; 6/ no6osble 4aeTII1 MarHII1Ta M1. 

KaK OTMe4anocb sblwe, s npoeTpaHeTse APei1$a L3 noMellleH 
6bleTPOAei1eTSYIOilll-1i1 3aTSOp, KOHeTpyKTI-1SHO SblnonHeHHbli:i S SI-1Ae 
OTAenbHoro eDeMHoro yana. 3Aeeb >Ke paenono>KeHa Ha4ai1bHaR 
4aeTb ren1.1esoro KPI-10eTaTa. Bb16op 3Ha4eHII1H L3 z 88,5 eM onpe-

SHTb Teni10SYIO pa3SR3KY Me>KAY 11 Tennoi1 11 1-1 11XOnOAHOi:1 11 4aeTRMI-1 
I-10HonposoAa. 

''XOJlO,llHMI'' 4ACTb KAHAJlA HHlKEKUHH 

B 11XOI10AHOi1 11 4aeTH KaHana 111H>KeK~I-1111 yeTaHOSKI-1 cnHH HaXOARTeR 
4eTblpe en nHH3bl 1.1 ASa nosopOTHbiX Cn MarHII1Ta. nopRAOK HX pae
nOI10>KeHHH npeAeTasneH Ha pHe. 1 H 2, OeHOSHble napaMeTpbl -
S Ta6J1. 2. 3TH 3J1eMeHTbl MarHHTHOi1 OnTHKI-1 eny>KaT AnR TpaHenopT!-1-
pOBKH !.1H>KeKT!.1pyeMOrO ny4Ka TR>KenbiX HOHOS S KOnb~O eHHXPOTPOHa 
enHH. BSOA ny4Ka oey111eeTSJ1ReTeR e nOMOlllbiO HMnynbeHOrO 3I1eKTpo
eTaTH4eeKoro HH$neKTopa E 11 /eM. p!.1e.1/. 

en Ae$OKyeHPYIOillaR nHH3a ):12 6' H en <)lOKYCHPYIOillaR J11-1H3a $3 
7' OXI1a>KAa10TeR 11norpy>KHbiM 11 cnoco6oM H KOHCTPYKTHSHO nOI1HOCTbiO 

HAeHTH4Hbl COOTBeTCTBeHHO J1HH3aM 6 H 7 perynRPHOrO nepHOAa 
eHHXPOTPOHa. reoMeTpHR nonepe4HOrO ee4eHHR H HCeneAOSaHII1e pac
npeAeJ1eH~R ASYMepHoro nonR a HI-1X npeAeTaaneHbl a pa6oTax/6-8/. 

en noaopoTHble MarHHTbl M2 8' H M3 8'' - TaK>Ke "norpy>KHOr011 

Tl.1na. Ka>KAbli:i H3 3TI-1X MarHHTOB OTKI10HHeT ny40K Ha 20,5°. earHTTa 
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pasHa 1,8 eM. Pa6o4ee none SHYTPM anepTyp~ - 0,6 T. MarHMT~ 

80 

40 

0 

M2 8' M M3 8'' KOHCTPYKTMSHO nonHOCTbiO MAeHTM4Hbl nosopOTHOMY 
MarHMTY B-1 8 peryn~pHoro nepMoAa CMHxpoTpoHa. Pac4eTbl pac
npeAeneHM~ ASYMepHoro MarHMTHoro non~ s HMX nposeAeHbl s pa6o
Tax17·9· 10/, TpexMepHoro - s li 11, M3MepeHM~ MarHMTHoro non~ -
s /12/. 

en $OKYCMpy~a~ nMH3a $4 9' M en Ae$OKYCMPYIO~a~ nMH8a AS 
10' "norpy>KHOr011 TMna KOHCTPYKTMSHO nonHOCTbiO MAeHTM4Hbl 

COOTSeTCTSeHHO nMH3aM 9 M 10 cornacosaHHOrO npoMe>KyTKa CMH
XpOTpOHa. nMH3a 9' , KaK M nMH3a 9 , npeACTasn~eT co6o~ KSaA
pynonbHYIO CMMMeTpM4HYD nMH3y. BHeWHMe pa3Mep~ no >Kene3y 3TMX 
nMH3 pasHbl 1S,4x1S,4x19,S6 cM 3 . AnepTypa no >Kene3y - 8,6x8,6 cM 2 , 
no 06t~OTKe - 7 ,6x7 ,6 CM 2 • BHyTpeHHMe pa3Mepbl MOHOnpOBOAa S nMH3e 
$4 9 pasH~ ~ 7,3 CM. BHeWHMe pa3Mep~ no >Kene3y TaKO~ >Ke CMM
MeTpM4HO~ nMH3~ 10' , KaK M nMH3~ 10 1 paSH~ 20x20x21 ,62 CM 3 . 

AnepTypa no >Kene3y- 11 ,2x11 ,2 cM 2, no o6MOTKe- 9,9x9,9 cM
2

. 
BHyTpeHHM~ pa3Mep MoHonposoAa s anepType nMH3~ AS 10' paseH 
~ 9,S CM. 
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HH$neKTOp. BSOA ny4Ka S KOnb40 CMHXPOTPOHa. HM3Ka~ 3HeprM~ 

MH>KeK4MM MOHOS T = 0,7S·Z M3B n03SOn~eT npM SSOAe S CMHXPOTPOH 
Mcnonb3osaTb MMnynbcH~~ 3neKTpocTaTM4ecKM~ MH$neKTOp. exeMa 
SSOAa noKa3aHa Ha PMC.3. 

B nonHoanepTypHoM MH$neKTope E 11 IPMC. ll 3a3op Me>KAY 
nnaCTMHaMM M3MeH~eTC~ SAOnb TpaeKTOPMM S no nMHe~HOMY 3aKOHY 

d ( s) = d 1 - ( d 1 - d2 ) • s I L, 

rAe d(O)., dl, 6,0 CM - Ha SXOAe B MH$neKTOp, d( L) 
Ha BbiXOAe, L = 3S eM - Am1Ha nnacTMH. 

Yron OTKnoHeHM~ ny4Ka s TaKoM MH$neKTope paeeH 

V L d1 
x' = 2':U" • dl - d2 • ln d2• • 

Ill 

121 

rAe V - noTeH4Man Ha nnacTMHax MH$neKTopa, U- noTeH4Man $op
MH>KeKTopa. BenM4MHa paAManbHoro OTKnoHeHM~ ny4Ka npM 3TOM 
pasHa 

~ = .2_ . _!::_~- . ( 1 - d 2 ~ ln ~) . 
2·U d 1 - d2 d 1 -d2 d2 

HecTa6MnbHOCTb Hanp~>KeHM~ Ha MH$neKTope npMBeAeT K TOMY, 
4TO npoeKTH~~ yron OTKnOHeHM~ ny4Ka, paBH~~ 111 MpaA, 6yAeT 
oTnM4aTbc~ Ha senM4MH{ Ax~ TorAa 3$$eKTMSH~~ 3MMTTaHc ny4Ka 
Qf"'\')1"'\""\r'TOT" IJ""\ A .............. / 3/ 
~-....---·-· ··- - .... ·--

cornacosaHH~~ npoMe>KyToK 

MH$neKTOp 

10.4 10.6 10.8 11.0 S.M 

131 

141 
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0CHOBHbJe rrapaMeTpbJ HH«P.rleKTOpa 

"lfliCJIO IIOTeH~HaJibHbiX IIJiaCTUH 

MHHa IIJiaCTHHhi, eM 

3a30p Me~AY IIJiaCTHHaMH, CM, Ha BXOAe 

Ha BbiXOAe 

BhiCoTa rrJiaCTHHhi, eM 

BepTHKaJibHblli 3a3op Me)!C,Il;Y rrnacTHHOH 

H KaMepoJ1, CM 

PaccTOHHHe oT ~eHTpa IIJiaCTHHbi AO ~eHTpa 
cornacoBaHHoro rrpoMe~TKa, eM 

Yron OTKJIOHeHHH rry~Ka, MPaA 

BeJIH~HHa paAf!aJibHoro CMe~eHHH, CM 

AMIIJIHTYAa HarrpH~eHHH, KB 

CTa6HJibHOCTb HarrpmxeHHH, % 
MHTeJibHOCTb HMrryJibca HarrpmxeHHH, HKC 

MHTeJibHOCTb ¢poHTOB HMIIYJibca, MKC 

I 
35 
6,0 
4,2 
9,0 

3,0 

407 
Ill 

I ,8 
24 

2 
5-25 

0,3 

3Aeeb ~in - sen~4~Ha ~-$yHK~~~ ny4Ka s ~H$neKTope, pasHaH 
150 eM. H3 noeneAHe~ $opMynbl HaXoA~M, 4TO 3M~TTaHe ny4Ka ysen~~ 
4~TeH Ha 7,4 MM•PaA f~n~ Ha 5,3%/, een~ eTa6~nbHOeTb HanpHme
H~H Ha ~H$neKTope He xy~e 2%. 

KoHeTPYKT~BHO ~H<I>neKTOP E eoeTn~T w'l ""'Y" ""'~T'A"=-"~~~~ ;;::::
nonomeHHbiX nnaeT~H, OAHa ~3 KOTOPblx 3a3eMneHa ~ BblnonHHeT ponb 
eTeHK~ BaKYYMHO~ KaMepw yeKOP~TenH. BTopaH nnaeT~Ha Kpen~TeH 
Ha npOXOAHOM ~30nHTOpe, e nOMO~b~ KOToporo Ha Hee noAaeTCH 
~Mnynbe OTKnoHH~~ero HanpHmeH~H. 

nepeA BXOAOM B ~H¢neKTOp noMe~eH nOAB~mHW~ npo6H~K AnH ~3Me
peH~H ~ Ha6n~AeH~H 3a ~3MeHeH~eM pa3MepOB ny4Ka. 0eHOBHWe 
napaMeTpw ~H$neKTopa np~BeAeHw s Ta6n.3. 

e ~enb~ YMeHbWeH~H KOHe4HOrO 3M~TTaHea ny4Ka B e~HXPOTPOHe 
npeAnonaraeTeH np~MeH~Tb OAHOo6opoTHW~ pem~M ~HmeK~~~. TaKme 
OAH0060pOTHWM npeAnonaraeTeH BbiBOA ny4Ka. 

en $OKye~py~aH n~H3a <1>6 12 /eM. p~e.1/. nposepKa eorna
eoBaH~H ¢a3oswx o6oeMOB ~HmeKT~pyeMoro 3axsa4eHHOro s pem~M 
yeKopeH~H ny4Ka npOBOA~naeb Ha KOH~e n~H3bl <1>6 12 . Jl~H3a 12 
yenOBHO /eM. p~e.3/ eoeTO~T ~3 ABYX n~H3: n~H3W <1>6, BXOAH~e~ 
B eornaeosaHHW~ npoMemyToK, ~ nonos~Hw n~H3bl <I> perynHpHoro 
nep~oAa. YAo6eTso nposepK~ eornaeosaH~~ 3Aeeb s TOM, 4TO 6eTa
TPOHHwe <I>YHK~~~ KOnb~a ax ~ ay Ha KOH~e n~H3bl <!>6 AOnmHW 6WTb 
paBHWM~ 0. 

Kp~oeTaT. npoeTpaHeTBa APe~¢a. Kp~oeTaT AaHHOro ~HmeK~~oH
Horo KaHana eoeTO~T ~3 HeeKOnbK~X y4aeTKOB /eoeyAOB/. 8 nepBOM 
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pa3Me~a~TeH en n~H3W A2 6' ~ <1>3 7' ' a TaKme TOKOBBOA AnH 
3neKTpon~TaH~H en n~H3 ~ en MarH~TOB 11XOnOAH0~ 11 4aeT~ KaHana 
~HmeK~~~. MemAY n~H3aM~ pa3Me~aeTeH naTpy6oK oTKa4K~ ~oHonpo
BOAa. Bo BTOPOM eoeyAe noMe~eHW en MarH~TW M2 8' ~ M3 8'' . 
3Aeeb me, MemAY H~M~, pa3Me~aeTeH naTpy6oK OTKa4K~ ~OHOnpoBOAa. 
TpeT~~ eoeyA - eoeA~H~TenbHWA. B 4eTsepToM eoeyAe Kp~oeTaTa 
pa3Me~eHW en n~H3W KaHana ~HmeK~~~ <1>4 9' ~ AS 10' ' a TaKme 
en n~H3W 9 ~ 10 eornaeoBaHHOrO npoMemyTKa e~HXPOTPOHa. 
nHTW~ eoeYA TaKme eoeA~H~TenbHWA. B HeM HaXOA~TeH ropnoB~Ha 
TOKOBBOAOB AnH 3neKTpOn~TaH~H en n~H3 ~ en MarH~TOB perynHpHWX 
nep~OAOB e~HxpoTpoHa. B weeTOM, noeneAHeM eoeyAe noMe~eH ~H
¢neKTOP E 11 Bee y4aeTK~ Kp~oeTaTa eoeA~HeHw MemAY eo6o~ 
e~nb$OHaM~, 4TO no3BOnHeT ~eT~posaTb ~X APYr OTHOe~TenbHO 
APYra. 

Ben~4~Hbl An~H npoeTpaHeTB AoeA¢a "xonoAHOA 11 4aeT~ KaHana ~H
meK~~~ np~BeAeHw s Ta6n.2. Bw6op 3T~x sen~4~H onpeAenHneH noene 
M~H~M~3a~~~ or~6a~~~X ny4Ka ~ Han~4~H HeKOTOPbiX KOHeTpyKT~BHbiX 

orpaH~4eH~A. Hanp~Mep, L7 = 167,5 eM He Morna 6WTb sw6paHo 
MeHbWe, TaK KaK B 3TOM eny4ae ren~eBWA eoeyA, B KOTOPOM pa3-
Me~eHW MarH~Tw M2 8' ~ M3 8'' , 6yAeT yme eonp~KaeaTbeH 
C KP~OeTaTOM eornaeoBaHHOro npoMemyTKa e~HXPOTpOHa. 

METOAHKA eornAeOBAHHR 

;:; 1\d"it::l..l '""' <..UI JldL.yr.JU4t::l U Y4dl-l Kd KdHdJld TpdHCnopT~pOBK~ BbiO
p.aH AY6neT n~H3 /p~e.4/. 

B n~He~HOM np~6n~meH~~ MaTp~~a nepexoAa M (21 1) 4epe3 3TOT 
y4aeTOK 3an~WeTeR KaK 

!51 

~ (1 
L .. 0 

/6/ 

MaTp~~a nepexoAa 4epe3 ¢oKye~py~~y~ IAe¢oKye~py~~y~/ n~H3Y AnH 
rop~30HTanbHoro /sepT~KanbHoro/6eTaTpoHHoro AB~meH~H 

-~E.-'2-) k • 

cos¢ 

171 

sepT~KanbHOro /rop~30HTanbHOro/ 

~ )· 
ch ¢ 

!8! 
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----3AeCb cP = k· £, e - 3¢(\>eKH1BHart A1111Ha ni-!H3bl, k .. y'G!Bp, G - rpa-
AHeHT nHH3bl. 

MaTPHI.Ibl ypaaHeHHi1 /6/-/8/ - H3BecTHbl /eM., HanpMMep,f4. 14/;. 
,l\nR nony4eHI-1fl ypaaHeHHi1 cornacoaaHMrt Heo6XOAI-1MO, 4T06bJ MaTp~

l.la ~(21 I) B ¢opMyne /5/ TaK~e 6blna H3BecTHoi1. HanpMMep, s/14/ 
MaTpi-14Hble 3J1eMeHTbl ee MOmHO Bblpa3~Tb 4epe3 6eTaTpOHHble <!JYHKLII-111 
ail, f3x, a. , f3 B T04Kax 1 11 2 11 Ha6er ¢a3 !!.jJ 11 !!.p Ha 3TOM 
y4aCTKe :y y I Y 

M(2!1), ~
IJ MJ~ Jfi.j(cos!!•/1 t a 1 • sin/!1/J) f;;;:-132 • sir0.i/J 

M2l M22 - _(1~'_~~~~~.2"-~~:-~t):_~osA!/J 15 • (cos!!.p -a2. si~l/J) • 
v' /31. {32 132 /9/ 

B AaHHoi1 pa6oTe nor.yqeHHaR 01c reMa ypaaHeli!-1::1 /5/ c y4eToM 
BblpameHI1R /9/ pewaeTCR, KaK 11 B /l 5/, aHa111HI1'-leCKI1 .. L\.nrt 3TOro 
s Ka4ecnJe Hel13aecTHbiX Bbi6paHbJ aenl1lJ11Hbl Ll' L 2 , L 3 , kF' ko 
11 /!ifrx• a 9 Ku4eCTBe 113BeCTHblX - 13eJlJ..1411Hbl c/>p cPp• /!.jJY >1 6eTa
TPOHHble ¢YHKI~11!1 {3 x, 1, ax, 1 , By, 1 , ay, 1 , f3 "• 2• <~x, 2 , f3y, 2 • ay. 2. 

napaMcrpoM A.p onpe~enReTcR, a cy~HOCTH, nnHHa cornaey~~ero y 
y4aC TKa, a tp- AJ1!1H.J 1111H3bl. 

Cornaey!OOIHM AY6neTOM I111H3 a AuHHoi1 pa6oTe eny:KaT nJ..1H3bl ¢1 
4 1-1 A2 6 /p11e. 1 I. 

5eTaTpOHHble 4JYHK1~1111 {31 !1 a l nonyl.lCHbl e nCMO~biO H3nJ.1eaHHOi1 
Ha ¢opTpaHe nporpaMI-Ib/ 11 nyTCI-1 paeqera 6erarpoHHoro AEVImeHI-!R 
Ha yqaerKe TpaHcnopTI1POBK~ OT Al1a¢parM~ 2 /eM. pl1e.1/ AO B~-

2 XOAa 113 MarHI1Ta ,'11 3 . B Ha4ane :noro yqaeTKa {3 x = f3y = 150 e.'i , 
a ax,. ay,. 0. 

5erarpoHHble ¢YHKLII-1H {3 2 11 a2 nony4CHbl TaK11M me o6paaoM. Ha-
4anoM yqacrKa rpaHenoprV~poBKI1 np11 3TCM 6bln BXOA 3 perynRPHY~ 
erpyKTYPY CMHXPOTPOHa /eM. Jl11H3y 12 Ha p11e.1 111111 Pl1c.3/. 
B 3TOi1 T04Ke - KOHe•~ ni-1H3:,J <1>6 /p11e. 3/ - a, " ay = 0, a 13 ... = 
= 243,4 eM2 11 f3y = 68,5 CM 2. MI1H>1MI13al(l1rl or116a!0~l-1X nY'-IKa 11 rpa
AHeHTOB Jl11H3 ¢3, <1>4, AS npoBOAI1Jlaeb np~ pae4ere 3Toro y4aerKa. 
np11 3TOM Y4HTbiBanaeb soaMomHOCTb npoeeACHI1rt eornacoaaHHR ny6-
neToM 11HH3 $1 11 A2. 

CneAyeT orMeTHTb, 4TO eornaeoaaHMe ¢a3oewx o6~eMoe (x, x') 
11 (y,y') 11HmeKTHpyeMOro 11 33XBa4eHHOrO B pemi1M yeKopCHHH nyYKa 
6wno npoeeAeHO e M3WI1HHO~ T04HOeTb~. 
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nony4eHHWe peaynbTaTbl npeACTaBflCHbl B ra6n.2 H Ha PHC.2. 

Lt PHc.4. Y~acTOK cornacoeaHHR 

p;y6JICTOM MarHHTHbiX KBap;pyriOJib

HblX JIHH3. 

3AKmJ4EHI-1E 

TaK11M o6pa30M, B pa6ore npoBeAeHO 11eCJleAOBaHI1e KaHana 11HmeK-
1.11111 e ycTaHoBKY Cni-1H. Oco6eHHoeTb~ KaHana rtenrteTcrt To, 4To 
OH KOHCTPYKT11BHO eoeTOI1T H3 ABYX 4aeTei1: 06bi4HOi1, "renno~" 
4aerl1 11 enepsble HcnoJlb3YeMo~ e 01-ifll-1 "xoJlOAHO~" 4aCTI1. B "xonoA
Hoi1" 4aeTI1 3neMeHTbl KaHana 11HmeK1.1HI1 HaXOARTeH np11 TeMneparype 
*11AKOrO reJlHR. 

C noMOlJ.IbiO opl1r11HanbHOi1 nporpaMMbl INJCHA, Han11caHHOi1 OAH11M 
113 aeropoa /H.~./, e~6paHbl napaMeTpbl 3JleMeHroe MarHI1THOi1 on
TI1K11 11 npoeeAeHa, e y4eToM onTI1M113al(l111 pa3Mepos ny4Ka, 11x 
paceTaHOBKa a KaHane HHmeK1.11111. Y4eT eornacoaaHI-!H ¢a3oe~x o6~e
Moe 11HmeKrl1pyeMoro H 3axear~eaeMoro a pemi1M ycKopeHI1rt ny4K,

151 oeylJ.IeeTBnrtnert C nOMOlJ.Ib~ MeTOAa aHafli1TI14eeKOrO COrnaeoBaHHR 
npl-1 B~6ope 3neMeHTOB MarHHTHOi1 OnT11KH KaHana 11HmeK1.11111 6~n1-1 

11cnonb30BaHbl yme 11MeiOlJ.II1eeR I 161, Ho pa6or aJOlJ.II1e e APYrOM pemi1Me, 
11 e03AaH~ HOB~e 3neMeHT~: MarHI1T M1 3 , fli-1H3a e1 4 H 11HeneK
TOp E 11 . 

B HaeTORlJ.Iee apeMR KaHan 11HmeK1.11111 B yeraHOBKY cnwH HaXOA11TeR 
B eTaA11H MOHTama. 
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PyKonHcb nocTynHna B H3AaTenbCKHH OTAen 
6 AeKa6pR 1983 roAa. 

HaToweacKHH E.A., Wenaea H.A., ~HH H.n. P9-83-817 
HH*eK~HOHHWH KaHan ycTaHoaKH cnHH . Bw6op KOHCTPYK~HH H napaMeTpW 

npHaeAeHW pe3yn~TaTW aw6opa KOHCTPYK~HH H napaMeTpW KaHana HH*eK~HH 
ycTaHOaKH cnHii - MOAen~Horo caepxnpoaOAA~ero /Cn/ CHHXPOTPOHa fl83 OHRH 
Ha 3HeprHIO 1,5 r3B no npOTOHaM. npeAYCMOTpeHO HCnOn~aoaaHHe KaK 01TI!nnwx" 
/300 K/, TaK H 11XOJ10AHWx" /4,2 K/ 3neMeHToa MarHHTHOH onTHKH. Bw6op napa
MeTpoa 3neMeHTOa MarHHTHOH OOTHKH H HX paCCTaHOaKH a KaHane HH*eK~HH npo
aeAeH c y4eTOM cornacoaaHHA ~a3oawx o6~MOa HH~eKTHpyeMoro H 3axaaTwaaeMoro 
a pe*HM YCKOpeHHA ny4Ka TA*enwx HOHOa. C ~enbiO yMeH~WeHHA KOHe4HOrO 3MHT
TaHCa ny4Ka a CHHXpoTpoHe CnHH npeAnOnaraeTCA npHMeHHT~ OAHoo60pOTHWH 
pe*HM HH*eK~HH. 8 HaCTO~ee apeMA KaHan HH*eK~HH ycTaHOaKH CnHH HaXOAHTCA 
a CTaAHH MOHTa*a· 

Pa6oTa awnonHeHa a fla6opaTOPHH aWCOKHX 3HeprHH OHnH. 

Matushevsky E.A., Shelaev I.A., Yudin J.P. P9-83-817 
An Injection Channel of the SPIN Installation. Construction Choice 
and Parameters 

Parameters and choice of construction of the injection channel of the 
SPIN- Installation- the JINR 1.5 GeV proton model superconductlng 
synchrotron - are presented. The use of both ''warm" (300 K) and "cold" 
(4. 2 K) magnetic optical elements is provided for . The choice of parameters 
of the magnetic optical elements and their mounting In the Injec
tion channel Is carried out taking Into account phase volume matching 
of the beam injected and captured In the regime of accelerating the heavy 
ion beam. In order to diminish the beam final emittance one-turn regime 
of injection Is proposed to apply In the SPIN synchrotron. At present the 
injection channel is at the stage of assemblylng. 

The Investigation has been performed at the laboratory of High 
Energies, JINR. 
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