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11HCTHTYT H.a.epttoii <f>H3HKH CO AH CCCP 
HoeocH6HpcK, 630090 

B ueJJHX oTpa6oTKH MeTO.UHKH <f>opMHpoeattHR BbICOKO­
HHTettcHBHbIX cryCTKOB 3JleKTpOHOB H n03HTPOHOB c pa3-
MepaMH, y.uoeJJeTBOpRIOLUHMH cneuH<f>HKaUHH npoeKTa 
BJI3nn 

1
, e 1151<1> CO AH CCCP co3,uaeTCR KoMnJJeKc 

ycTaHOBOK, COCTORLUHH H3 HaKOnHTeJJH-OXJJaAHTeJJR
2 

53n 
Ha 3HeprnIO 700 M38 H rpynnttpoeaTeJJR, ocyLUeCTBJJRIO­
LUero npHMepHo wecTtta.nuaTHKpaTttoe yKopo4ettHe 3.)KeK­
THpoeaHttoro H3 ttaKonHTeJJR crycTKa. 0.nttoepeMeHHO 
KOJJbUO B3n 6y.ueT ttcnoJJb30BaTbCR TaK)f{e e Ka4ecTBe 
6ycTepa .UJJR ycTattoBKH B3nn-2M co ecTpe4HbIMH 
3JleKTpOH-n03HTpOHHbIMH ny4KaMH. 3To no3BOJJHT yeeJJH-
4HTb B HeCKOJlbKO pa3 CKOpOCTb HaKOnJJeHHR no3HTpOHOB 
" no.a.ttRTb 3ttepntIO HH)f{eKUHH ny4KOB e B3nn-2M c 
550 .uo 700 M3B. 

HaKonHTeJJb-oxJ1a.nttTeJJb B3n 

<l>oKycttpYIOLUaR CTPYKTypa HaKonHTeJIR 

MarttHTHaR CHCTeMa B3n cocTOHT H3 12 nepHo,uoe, 
Ka)f{,UbIH H3 KOTOpbIX npe,uCTaBJJReT co6oii <l>O.U0-R4eii­
Ky. KoMnattoBKa <I>- H il- JIHH3 B .uy6JJeTbl no3BOJIH.(la B 
.nea pa3a yMeHbWHTb 4HCJIO MarHHTOB H yeeJJH4HTb .ll.JIH­
HY npHMOJJHHeiiHbIX npoMe)f{yTKOB (pHc. I). 

cm 

eepTHKaJJbHOro H pa.nHaJJbHOrO 3M HTTaHCOB: e, = 
=10-8 CM•pa,u, ex=6.4· 10-6 CM•pa.11.. 

8b1coKaR CTenettb CHMMeTpHH <f>oKycttpyIOLUeii CTPYKTY­
pbl COKpaLUaeT 4HCJ10 pa6oTaIOLUHX HeJJHHeHHblX pe3oHaH­
COB H 3Ha4HTeJJbHO ynpoLUaeT HaCTpOiiKy HaKOnHTeJJR. 

<l>a30BblH o6beM HH)f{eKrnpyeMoro B 53n n03HTpOH­
Horo ny4K8 paBeH 2.5. I 0-3 CM. pa.11. no eepTHK8JlbHOMY 
HanpaBJJeHHIO H 4. I o-3 CM. pa.11. no ropH30HTaJlbHOMy, 4TO 
H onpe.11.eJJHJlO a,nMHTT8HC HaKOnHTeJJR, KOTOpblH npHHRT 
paBHblM I 0-2 CM· pa.a. no eepTHKaJJH H 2.5 • I 0-2 110 ropH-
30HTaJJ H. 

8b16patta pa.11.HaJJbHaR cxeMa HH)KeKUHH, TaK K8K B 
3TOM CJJY48e Tpe6yeTCR MeHbWHH Me)f{nOJJIOCHOH 3a30p 
MarHHTOB KOJlbUa. Ha pHc. 2 noKa3aHa cxeMa HH)f{eKUHH 
n03HTpOHHOro nyttKa B 63n. nponyCKHaR cnoco6HOCTb 
OKH8 cenTyM-MarHHTa paBHa 10-2 CM. pa.11. no <J>a30BOMY 
o6beMy H ±5% no 8.£/E. TOJJLUHHa HO}Ka paeHa 3 MM. 

ilJJR yMeHbWeHHR aMllJJHTYAbl KOJJe6aHHH HaKOllJJeHHO­
ro ny4Ka npHMeHeHa 4aCTH4HaR KOMnettcaUHH y.11.apa HH­
<f>JJeKTOpa y.11.apOM TaKoro )Ke no KOHCTpyKUHH npe.nHH~­
JJeKTOpa, pacnOJJO)f{eHHOro Ha 5 nepHO.D.OB ( 1.5 KOJJe6a­
HiiR) .uo HH<f>JJeKTOpttoro npoMe*YTKa. CoornowettHe aM­
llJJHTYA HH<f>JJeKTopa H npe,UHH<f>JJeKTOpa Ha 3HeprHH Ha-

"' 1(0 
l cm 

0 HHnet o-eens F - ens cm 0 
67 ----------5.,-16.25 1.5 25.1----63.7---

PHc. I. AMnJIHTYJJ.Hble H JJ.HcneprnoHHaR <j>yHKU.HH nepHOlla MarHHTHoil CHCTeMbl. 

8b16paHHbie 3Ha4eHHH 4aCTOT 6eTaTpOHHblX KOJJe6aHHH 
Vx=3.61, Vz=3.18 n03BOJJRIOT 110JJY4HTb Ha 3HeprnH 
700 M38 Tpe6yeMb1e .D.JIR npoeKTa BJI3nn 3Ha4eHHH 
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KonJJeHHR no3HTpoHOB ( 125 M3B) paetto 2: I. B pe)KHMe 
)Ke HaKOllJleHHH 60JlbWOro TOKa 3JJeKTpOHOB, KOTopoe 
npe.a.noJJaraeTCH eeCTH Ha MaKCHMaJJbHOH 3HeprnH CHHX-



poTpoHa 6-3M (250 M3B), uenecoo6pa3HO pa6oTaTb c 

paBHblMH no aMnJIHTyJJ.e HMnyJibC3MH HHq)JleKTOpa H 

npeAHHq)JleKTopa, llT06bl HMeTb nOJIHOe raweHHe KOre­

peHTHblX KOJie6aHHH HaKOnJieHHOrO ny1.1Ka. 

HbtM H3 JIHCTa MapKH ApMKo TOJI!UHHOH 20 MM. 

CTOJIIOC MarHHTa BbtnOJIHeH B BH)l.e KOHUeHTpaTopa-c 

6oJibWHMH Q>neKaMH B nonepe1.1HOM ce1.1ettHH. B pe3yJJbTa­

Te, npw TOKe 9 KA AOCTHraeTCff none 23 Kfc, l!To no3Bo-

muu UMEIW 

3 3 
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......... ____ ,,,,,,,,.... .............. 2 
...... ..... .......... 

--- -- -- -
.. . 

-1 ---------------1 
-2 ·2 
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PHc. 2. CxeMa HH>KeKUHH e 53n. 

HaKonneHHe 3JieKTpoHOB H no3HTpOHOB s 630 6yJJ.eT 

ocymecTBJiffTbCff noo1.1epeAHO H3MeHeHHeM 3HaKa BeAyme­

ro MarHHTHoro nonff. Ha1.1aJJbHblH y1.1acToK KaHaJia 

63CT-B3CTCT-2M ffBJiffeTCff o6IUHM JI.Jiff 3JieKTpOHHOro H 

n03HTpOHHOro rry1.1KOB. CTpeJJ.yCMOTpeH TaK:>Ke OTBOA ny1.1-

Ka B 3aJI, rAe 6yJJ.eT pacnonaraTbCff rpynnHposaTeJib (cM. 

pHC. 3). 

r --- -- - -

l 
l 

JIHT apH Heo6XOAHMOCTH TIOAHffTb 3HeprHIO 630 AO 

900 M3B (700 M3B coorneTcrnyeT ypoBHtO TIOJiff 

18.24 KfC) 

0CHOBHbte o6MOTKH JIHH3 ..,H MarHHTOB 630, BblnOJt­

HeHHbte npo<f>HJtHpOBaHHOH Me)l.HOH WHHOH 16 x 36 MM c 

ornepCTHeM JI.Jiff BOAbt 0 =I 0 MM, coe.n.Httettbl nocne.n.osa­
TeJtbHO H TIHTalOTCff OT 0)1.Horo BbtnpffMHTeJtff. B Ka:>K)l.blH 

B~nn-2.M 

.. - - ----- ---1 
I 
'·-------, 
: I 

PHc. 3. CxeMa HaKonHTeJJff 53n. 

MarHHTHaff CHCTeMa 

BpeMff nOAbeMa nom1 B· 630 6yJJ.eT OKOJIO 5 c, no3TO­

MY M8rHHTOnpOBOA JIHH3 H MarHHTOB C)l.eJtaH WHXTOBaA-
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3JieMeHT KOJlbUa 38JIO)l{eHbl CJia6oTOllHble KoppeKTHpyto­

IUHe 06MOTKH, TI03BOJlfflO!llHe npOH3BOAHTb TOHKYIO no.n­
CTpOHKy 48CTOT 6eTaTp0HHblX KOJte6aHHH H paettoseCHOH 

op6HTbl. 



Pa3Mepb1 nyttKOB H epeMetta }l{H3HH 

Pa3Mepb1 nyttKOB Ha 3HeprnH 700 M3B onpe.nensuoTcst 

B OCHOBHOM KB8HTOBblMH <t>nyKTY8UHHMH CHXpOTpOHHOro 

b, ,cm 
bxmoK, mm 

f26 HeV 
2 - -t---1----"' (t6 KV) 

301--1--J-_,_ 

20---------...-
250 MeV 

i -1----1-,.£--1-_...., (20 KV) 

700 MeV 
o~_.~-:..-:..-:!:..:.:~:~1~s~'-~~~~. 

«>' 10• ta' J mA 

fOi-t==:i:::=-tE£ = 700 HeV 
Vc60 i'.V 

O to' 10 10 J mA 

PHc. 4 . Pac'!eTHb1e pa.11.HaJibHblil CJx H npo.11.oJibHblil CJg 

pa3Mepbl ny'IKa B 38BHCHMOCTH OT TOKa. 

H3JIY4eHHff, HO npH MeHbWHX 3HeprHffX BKJl8JI. MHOrOKpaT· 
ttoro pacceffHHff BHYTPH crycTKa craHOBHTCR JJ.OMHHHpy10-
1UHM (pHc. 4). BpeMff >KH3HH iia HOMHHaJibHOH HHTeHCHB-

f 0~ 'C. s -+---+ 

10"1--+~-

1031--J--.---t--+ 

frf·,__._---1-E •700 HeV 
V•601<V 

10 10 f J mA 

PHc. 5. BpeM11 lKH3HH ny'!Ka e 3aBHCHMOCTH OT TOKa 

H 3HeprHH . 

HOCTH u,eJIHKOM onpe.nensteTCff 3<f><f>eKTOM BHyTpeHHOro 

paccestHHH (pHc. 5) 

00A8BJleHHe KOrepeHTHblX. HeVCTOH'lHBOCTeH 

KoJ1bUO 630 cnpoeKrnpoeatto TaK, 4T06bl MHHHMH3H­
poeaTb B38HMO.n;eikTBHe ny4Ka c 0Kpy}l{a10meii ero 

rpyKTypoi1 AO npHeMJICMOfO ypoBHff. 
B 48 THOCTH, nporj>HJib aJ110MHHHeeoii eaKyyMHOH Ka­

Mep1>1, npoxo.nstutei'.1 'lepe3 MarHHT H .ny6J1eT JIHH3, a 7 
CTaH.napTHblX npstMOJIHHeHHblX npoMe}l{yTK8X npO,llOJI}l{a­
eTCff nep<f>opHpOB8HHblM H rpy6KaMH (pHC. 6). 

fo<f>pbl CHJlb<f>CHOB H3HYTPH npHKpblTbl rn6KHMH no­
JIOCKaMH, coe)l.HHeHHSl <f>JJaHu,ee CHa6}1{eHbl KOHT8KTHblMH 

waii6aMH. TaKOH no.nxo.n no3BOJIHJI JIOKaJIH30BaTb npHH­

U.HnHaJibHO HeycTpaHHMble HapyweHHff .rJl8JJ.KOCTH B 5 
HeCT8HJJ.3pTHblX npstMOJIHHeHHblX npoMe>KyTK8X. OpeJJ.y­

CMOTpeHa B03MO)f{HOCTb 3aKOpOTKH no BCeH JJ.JIHHe nnac­

THH HH<f>JieKTopa H npeJJ.HH<f>JleKTopa no OKOH48HHH HM­

nyJl bCa HmKeKu~rn . YcTynb1 e ce4eHHH eaKyyMHOFi 1<aMe­

pb1 a Mecrax pacnoJ10>1<emrn cenryM -Mar1uffOB 6y.nyr 
npHKpblTbl npoooJ10ttHblMH peweTKaMH. Pe3ouarop Ha 

oropy10 rapMOHHKY Bhll"JifllUIT JlJlfl "Y'·IKa KaK paJJ.H8Jlb­
H8l'I JJHHHR c MaJlblM 3a3opoM . CTuKan -.:>.11 e1<rpoAbl 6yJJ.yT 

pacnoJ1araTbCS1 Ha ttapy>KHOH noeepxrwcrn nep<jJopHpo­
naHHblX rpy6oK e npoMe>KyrKax 63n . 

B ra6;11nle npHaell,e11b1 o ttoattb1e napaM rp1>1 53n. 

21 3aK83 Ni 7 80 161 

3tteprnff 
4HCJIO nepHOJJ.OB 

OepHMeTp op6HTbl 
4acTOTbl 6eTaTpOHHblX KOJJe6aHltH, 'Vz 

'Vx 

Ko3<f><f>HUHeHT npocrpattcTBeHHoro 
ynnOTHeHHff op6HT 
OoTepH 3HeprnH Ha CH 
BpeMst paJJ.H3UHOHHoro 3aryxattHS1, Tx 

BpeMff pa.n.HaU,1tOHHOro 3aTyxattHH, -r, 
Be.nymee M<irHHTHoe noJie 

fpa.nHeHT nOJIH B J!HH38X, Ll 
<J> 

Me.>1<noJ110CHblH 3a3op e MarHHTaJto 

AnepTypa e Ll- H <J>- JIHH3ax, 0 

700 M38 
12 
22.35 M 

3.18 
3.61 

0.05 
17 K3B/o6opoT 
7.3 MC 

6.28 MC 
18.24 KfC 

3.72 Kfc/cM 
2.48 Kfc/cM 
40 MM 

56 MM 
84 MM 

3axeaTbrnaeMblH 3MHTTaHc, e,,, I 0-2 CM· pa.n. 

3axaaTblBaeMblH 3HeprerH4eCKHH pa36poc 
Ha :itteprHH HH)f{eKu HH 125 M3B ± 3 % 
KparHOCTb 84 2 
4acrora B4 26.83 Mfu 

AMnJIHTyJJ.a Hanpst>t<eHHH B4 60 KB 
4acrora CHHXpo'tpOHHblX KOJJe6aHHH, Vs 10--3 

Kea Hroso-cpJ1 yKrya UHOH H b1e pa3Mepb1 

ny4Ka B MaKCHMyMe ~-<t>YHKUHH, C1x 

PaJMepbl ny4Ka npH TOKe ny4Ka 

1=2 A (N=I012
), crx 

CJ, 

C1J 

nonepe4HblH 3MHTTaHC ny4Ka 

npH 1=2 A, Bx 

Bz 

Gxs 

a, 
C11l£/E 

... 

0.28 MM 
0.2 MM 

0.012 MM 
0.51 .10-3 

7.5 CM 

0.4 MM 
0.017 MM 

10 CM 

6.4 • 10-o CM• pa.n. 
10-e CM• paJJ. 

PHc. 6. BH.D. e nJlatte npHMOJIHHeilHoro npoMe>KyTKa: 

1-Kopnyc. 2-nepcjJopHpoeaHHaH rpy6Ka, 3, 4-0KHO 

H 3epK8J10 )l.Jlff BblBO.D.8 CHHXpOTpOHHOrci H3Jly4eHHH, 

5-pacnhlJIHTeJib THTaHa. 

fpynnHpoeaTeJib 

fpynnHpoaaTeJib npe.n.Ha3Ha4eH .ll.JIH yKopo4eHHH nytt­
Ka, 3)f{eKTHpooattHoro H3 ttaKonHTenst B3n. Ott cocrnHT 

H3 JIHHeHHOrO ycKOpHTeJlst, MOJ1.YJ1Hpy10mero 3HeprHIO 



•1aCTHU. BJJ.OJl b rycTKa, H M<lnrttTllOH CHCTeMbl, ocyw. CTO­
JlfllOU~ei-l y>1<e co6cTae11110 rpynm1pom<y. 

BTopaR otiepeJlb B4 -cHcT Mbl 630 no3BOJIHT rio;1y­
•1ttTb rl Y'IOI< C Jl.JlH llM I 01 = 4 CM (OJlHO TaH11,apTt10e OT-

3 
KJ10He 11 He) "' oAe/t·=0.74· IO- . LlJrn npoeKTa BJT3nn 
TP 6yeTCSl crycTOK c .IVlHHOH m = 0.23 CM. ~ HO, 4TO 
CTOJl b KOpOTKHH crycTOK n p11 llHCJle 43CTf11.l 0 HCM 
N = l 012 1-1e1J03 M0>1rno no;1y•HtTb 11errocpencTD uno s KOJlb­
ll 630. Haee;~eHHble HM no;rn 11a 11eoJ1,nopo.1.1.11ocTffX aa ­
KYYMHoii c1tcTeMb1 6yJJ.yT t1pe3abrtrafi 110 BCJIHK H, no TOMY 
H 6hlJIO np1nlflTO p w eHH 0 C03,ll.aHHH cneuHaJibHOH rpyn­
nHpyiorueli CH TeMbl Ha BblnyLUeHHOM lt3 63na rry<11<e. 

3aJJO}l<HO e pactieTbl 10% anac no KOHe'-IHOH JlJlHll 
crycTKa, T. e. npHHHB .ll.JlHHY cryCTKa Ha BblXOJl,e rpynnlf­
poBaTeJJH paBHOH <1~ =0.2 CM, Mbl Haii.n.eM, l.ITO 1.1aCTHUbl, 
HaXO.lJ.HLUHeCH Ha O.D.HOM CTan.n.apTHOM OTKJIOHeHHH OT uen­
Tpa TH>KeCTH nytiKa, .n.oJJ>KHbl 6bJTb ycKopeHbl (e ronoee 
nytiKa) HJIH 3aMe.n.neHbl (B XBOCTe nytiKa) Ha BeJJHl.IHHY 

JlHHeHHblH ycKop1neJ1b 

AMnJIHTy.ua rpynnHpy101Uero HanpsnKeHHH Um JIHHeil­
Horo ycKOPHTe.u1 CBH3aHa c H3H.D.eHHOH BblWe BeJIH4Hf!OH 

ofi.EtE H .D.JIHHoii aoJIHbl i.. cne.n.yJOIUHM o6pa30M: 

~ 
' lj,,,,,.,£CJ~E/E -, 

111 

r.n.e E-3Hepnrn ti acnru. a i:.=k- 1 =i../21t. 
Bbr6op p a6o<rei1 JJ.JIHHbl eoJ1Hb1 H tiHcna .n.HacpparM JIH­

He il Horo YCKOpHTCJl ff onpe.n.enHeTCH Tpe6oeaHHHMH MHHH­
M<IJlbHblX HeJIHHeHHblX HCKam:eHHH pacnpe.n.eJJeHHff 1.1aCTHU 

6) HeJIHHeHHOCTb OCHOBHoro BlJ-nOJIH, CBfl3aHH3fl c 
60JibWOH npOTH>KeHHOCTblO cr~CTKa. 

Mo>KHO noKa3aTb, 4TO pacnpe.n.eneHHe noTepb 3HeprnH 
B.D.OJlb crycTKa npHMepHO nOBTOpHeT npO.D.OJlbHOe pacnpe­
.n.eneHHe UJIOTHOCTH 3apH.n.a (no KpaiiHeil Mepe, B o6naCTH 

npo.n.onbHblX OTKJioHeHHH ±01). EcnH pacnpe.n.eneHHe 
nnoTHOCTH 3apH.n.a rayccoeo, TO pacnpe,neneHHe noTepb 
U,(s~ 

6 
MO>KHO ou,eHHTb, nonb3YHCb Mo.n.enbJO ccpe3a-

HHH» ' : . 

r.n.e 

eNZ0cn 
U,0 = 312 In (2L/a) . 

(211) 01 

3.uecb n-tiHcno pe3oHaTopoe, L-AJIHHa ycKopsiiow.ero 
3a3opa, a-anepTypa, Z0 =1201t OM-conpOTHBJieHHe ea­
KyyMa. CTOJIHOe rpynnHpy10w.ee UOJJe paBHO cynepn03H­
IJ,HH BlJ-nonsi H noneii H3JlytieHHH: 

U(s) =Um sin (ks+qi) +V,(s) . 

.il.JJH KOMneHCal.lHH Kll3Ap3Tl14110H II JlliHeHHOCTH, BHOCJ'.f­
MOH nonHMH H3JJy<r mm, rreo6xo,nHMo o6ecnetiHTb c.n.eHr 
cpa3bl B4-noJJ st OTHOC l11' Jl bllO ue11Tpa rn>KeCTH cr'ycTKa 
Ha yron q>, onpe.n.enHeMblH COOTHOWeHHeM: 't 

t U,o 
g qi= Ec1$.e/E' ko1 · 

Heo6xo.n.HMO Bb16paTb napaMeTpbl JIHHeiiHoro ycKopHTeJJsi 
TaK, 4T06bJ q>~ I, TaK KaK B 3TOM cny1.1ae BJJHHHHe HeJIH­
HeHHOCTeii 6onee BblCOKHX nopH.U.KOB 6y.n.eT Mano. BblJJO 
pewetto HCnoJJb30BaTb J1HHeii.l;tb1il ycKopHTeJlb H3 I 0 pe3o­
ttaTopoe Ha .Ll.JIHHY BOJIHbl A= 70 CM , aHaJIOrHLJHblH HC-

-----· 
PHc. 7. CxeMa rpynnHpoeaTe.n11: 

1-rHpOKOH, 2-ceKUHH JJHHeiiHoro YCKOpHTeJl!I, 3-MarHHTH3!1 CHCTeMa . 

B cpa3oeoM npocTpaHCTBe. Cyui.ecTByeT, no KpaiiHeii Me­
pe, .n.ea <t>aKTopa, npHBOAHLUHe K HCKa>KeHHIO HCXO.D.HOro 
pacnpe.n.eneHHH nnoTHOCTH crycTKa B npouecce rpynnH­
poeKH: 

a) AeiicTBHe Ha nyLJOK noneii H3ny1.1eHHH npH ero npo­
neTe 1.1epe3 nepHo.n.H1.1ecKyt0 BlJ-cTpyKTYPY rpynnHpoea­
Tensi; 
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nOJlb3yeMOMY B n03HTpOHHOM HCT04HHKe 
4 

KOMnJieKca 
B3nn-4. JlHHeHHblH lCKOpHTeJib 6y.n.eT nHT3TbCH OT HM­
nyJJbCHOro rnpoKoHa MOIUHOCTbJO 65 MBT. B HaweM 
cny1.1ae Um=29.2 M38, Ur0= 0 .6 M:iB, tgq>=0.16 . .il.nH­
TeJlbHOCTb HMnyJibCa rnpoKOHa 10 MKC, Tpe6yeMaH MOlU­
HOCTb 22 MBT. 

K.y6H1.1ecKaH HeJIHHei\HoCTb BlJ-Hanpfl>KeHHH npHBO.D.HT 



K OTCTaBaHHIO HJJH onepe)l{eHHIO 43CTHU Ha eeJJH'IHHY 

k 2 3 
i\ s, s"' -6-, 

r.ae s, - n p80 118'1 3J1 bllO OTKJJOllC'!llle 43CTHUbl OT ueHTpa 

c ry TKa . 13 11 a u1eM CJJY'l <I npH S;=2<J1=8 CM 

t.\s = 0.68 CM . 0TCIOJta BltJl.110, tJ 0 Ky6H'leCKaR HeJJHHeH­

llOCTh B4 -no;rn 3 a Me1'Ho y11 J11141rnaeT npo.n.oJJhHblH pa3-

Mep crpynnHpOBaHHOro ny'IK3. Ee BKJJa.n. MO)l{HO CKOM­

neHCHpoeaTb Bee.n.eHHeM OKTyno.libHblX KOppeKTOpOB B 

M8fHHTHYIO CHCTeMy rpynnupoeaTeJJH. 

O.IJ.HOH OKTynOJJbHOH JIHH3bl JtO .n.pyroii c.n.eJJaH 6JJH3KHM K 

n/2. B pe3yJJbTaTe, HcKa)l{eHHR 13-lj>yHKU.HH, BHOCHMble 

HeJJHHeHHOH lj>oKycupOBKOH, B 3HalJHTeJJbHOH CTeneHH Bbl­

'IHTaIOTCff. .IlJJff pa.n.HaJJbHOro 6eTaTpOHHOro .11.BH)l{eHHR 

Ha6er <fla3bl no He06XOJJ.HMOCTH 6JJH30K K 1t, 003TOMY 

3.11.ecb HCKa.>KeHHff napaMeTpoe <fla3oeoro 3JJJJHnca cyMMH­

PYIOTCH, a He Bbl'IHTaIOTCH, HO HX eeJJH'IHHa .n.ocTaTO'IHO 

MaJJa 38 C'leT Toro, 'ITO B TOlJKax pacnOJJO.>KeHliff OKTyno­

JJeH MaJJa pa.n.HaJJbHaH 13-<flyHKU.Hff. Ha pHc. 8 npHee.n.eHbI 

rpa<flHKH OnTHMH3HpOBaHHblX aMnJJHTY.11.HhIX <flyHKLl,HH 

rpynnHppeaTeJJH. 

3o--~~~~~~~~~~~~__......~~-h~3o~ 
'Z<JcM ¥.i. .l. C"f 
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PHc . 8. AMnJlHTY.11.Hble H JJ.HcnepcHoHHaR <jlyHKUHH rpynnHpoeaTeJlR. 

MarHHTHaH CHCTeM a 

MarHHTHaff cucTeMa rpynnHpoeaTeJJH o6ecnelJHBaeT 

3aBHCHMOCTb .ll.JIHHbl nyTH lJaCTHLl,bl OT 3HeprHH c K03<fl<flH­

U.HeHTOM nponopuHOHaJJbHOCTH y (al/ ay), KOTOpblH .11.0JI­

>KeH 6btTb paBeH 

al ·01 "\' - = --=270.3 CM. 
av o~etE 

Bb16paHa cTpyKTypa rpynnHpoeaTeJJff c noJJHblM yrJJOM 

noaopoTa ny'IKa 2cp=240.0
• CTpyKTypa rpynm1poeaTeJui 

3epKaJJbHO-CHMMeTpH4Ha H BKJIIOlJaeT B ce6H lJeTblpe Mar­

HHTa c OJJ.HOpOJJ.HblM noJJCM 15.59 Kfc (pHC. 7). 
TpHnJJeT Kea.n.pynoJJbHblX JJHH3 o6ecne'IHBaeT axpoMa­

TH'IHOCTb noeopoTa. B KopOTKHX npoMe>t<yTKax Me)l{.n.y 

MarHHT3MH 6yJ(yT pacnonaraTbCff OKTynOJJbHble KOppeKTO­

PbI, 06ecne'IHBa10mHe HeJ1HHelitty10 KoppeKuHIO Ko3<fl<flH­

LlHeHTa y (al/ ay). JlJJff Bb16paHHOH CTpyKTypbl C JJ.JJHHOH 

KOpOTKHX npoMe>KyTKOB l =25 CM 

y al =2R(<p-sin<p) +2/ sin 2 ~. 
av 2 

4TO H onpe,ll.eJJHJJO BeJJH'IHHY noeopoTa MarHHTOB 

R=l49.7 CM. 

CHJJa OKTynoJJbHblX KoppeKTopoe .ll.OJJ.>KHa 6b1Tb paeHa 

I ff"' di = 4k2 (cp- sin cp) 3 
"" 6 . 10-3 CM-3. 

HR R(l-coscp/2) 4 

Ha6er eepTH~aJJbHOH 6eTaTpOHHOH <fla3bl ua y4acTKe OT 
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