
OB'bE4UHEHHblM UHCTUTYT H/1.EPHblX MCCJIEJJ.OBAHMM 
nAEOPATOPJ.1H HilEPHb!X PEAKUJ.111 

9 - 5061 

P.U. OraHecm1 

«>PMHPOBAHME MArHJ1THoro nonH 
~BYXMETPOBOro HDXPOHHoro UHKJIOTPOHA OHHH 

CneIUtaJlbHOCTb 260 - npHOOphl 3KcnepHM0HT8JlbHOI cl>H3HKH 

ABTOpe¢epaT aHccepT8Ulili Ha COHCK8Hlie y q e ao~ 
CTeneHH KaHaHaaTa TeXHHqecKHX HayK 

lly6aa 1970 



: 

\.· 

\. 

Pa6oTa BhlllOJIHeHa._ B lla.6opaT?PHll :S1aepm,1x · peaKUHtt. O61,ean

HSHH0I'0 nHCTl!TyTa S1JlepHi1x nccneaoBaHnfi. · 

' 
OqmunanhHblS_ 0l!II0HSHTbl! 

. Jl_0KT0p cjl113l!KO-M8T8;18TH'ISCKHX HayK, ·cTapurnil Hay'!HblH COTP,YJlHHK ,' 

. B.n •. CapaHUSB, 

K8HJll!Jl8T TSXHH'ISCKIIX .HBYKi ·cTapIIIl!tt,Hay'!Hbltt CD:PYJlHIIK 

/ H,11, BeHiiKoB· 

Benymee npeanpl!HTHS! Hay'IH~_:I!~-cneJlOBaTSJibCKlltt llHCTHTYT. 
' ',, ,, ' . ',' ,' ',., . ' ·"''. ' 

·aneKTpofjinanqecirnil annapl\TYPbI llMSHII ll,B; •EcjipeMOBa, · 
' •• " ... ,,. " ' ·-,, s 

A
1

B~opecjiej)a;' paaoc'i;~n ,, 

,\;· 

" · 1970 I'0Jla 

,· { '. ' •' ' ., 

3am11Ta.l!llccepT8UHll cpcTOIITC~-" '1970. ·roaa •Ha, aa~ 
/ 

. '. ce.naHIIII 06~eJl~HettHOI'O Y'IEiHOI'0 • cciae-ra ;lla6opaTOpH1!~ sinepHbIX 

peaKUllH _n · naoopaTopl!ll ~efiT~Omioil .cjll!:311Kll Oo'hSAIIHSHH0rO I!hCTH-'; 

T:yTa smepHbIX iiccneAo~aHnfi,• 

AApec: I'; lly6Ha, Moc:KOBC~Oil o6naCTll 1 OJ1.SIJ1, KOHcpepeHu--aan 

/.c .imc6epTauneil MOlKHO 03H8K0Ml!TbCSI. B OIIOJIHOT~Ke omrn • 

. , 
! I. 

Y'IEiHhIH ceKpeTaph c'o'BeTa 
: < .\ ----_ 

3.H. K~p}K8B1rna. 

c-

·,. 

·11 :. 

l ' . 

.. :, ..,. : ' ,,,, 

~~-

~ 
~ 

-~ 

9 - 5061 

P.U:. OraJ1ecm1 

4>0PMHPOBAID1E MArID1THoro nonH 
'ABYXMETPOBOro H30XPOHHOro QJ1KJIOTPOHA OHHH 

Cne~aJibHOCTb 260 npK6opbl 3KCnepHMeHT8JlbHOtt·cpK3HKH 

ABTOpecjlepaT .AIICCSpTBUHI! .Ha C0IICKSHl!e 
CTSITSHU KBH.nn.naTa TSXHll'ISCKIIX HayK 

I wtiz1~00!:l::._-..]fa ~~~ 
-r! 0.K~~ I.lte'"''.),ti06'!1:it..J l · 

~";i':1~.J•li',:'la'"'T.::'- TA i; L;:IVt>b.·,J c .. ; .\,JI .--t ' l --~--r; . .--timLA • " - • 

Y'IEiH0tt 



8 nocnena11e ronbI nm1 nonyqemrn HHTeHCHBHblX ITY'IKOB YCKO

peH!lblX T51lKenbIX 1!0110B BeChMa a<pcpeKTHBIIO l!CITDnhayeTC51 u.HKno

TpOHHblH MeTon ycKopeHH51, 

B HaCT051lllee BpeM51 Ha KnaccH'!eCKOM 310-caHTl!MeTpOBOM 

Ul!KnOTpo11e TS!lKenblX l!OHOB OHH11 nony'!eHbl ny'IKH 1101!0B OT 10 B. 

no 
40 

Ar c saepr11ell no 10 MsBIHyKnoH, BMecTe c TeM nonh1TKH 

ycKopeHl!SI l!OHOB C Maccoll 6onhwe 40 CBSl3aHbl C onpeaeneHHblMH 

TpynHOCT51MH, KDTOpbIe, B cymHOCTH!,., aaKnIO'!aIOTC51 B .cneny10meM, 

C ynen11qea11eM MaCCbI qac_THUhI oTaoweane aap51na K Macce yMeHh

waeTc51, 11 nn51 aocTHlKeHH51 aeo6xoa11Moll snepr1111 Ha nuxone ycKop11-

Ten51 neo5xonnMo ynenn'll!Tb n1160 pannyc Y.CKopemrn, n1160 Benl!'ll!Hy 

cpenaero MarnnTaoro nom1, 

npKTH'!e~KI! nn51 Bcex KDHCTPYKUHH KnaCCH'!eCKHX H 1!30Xpon

llblX Ul!KnoTpOIIOB cpea11ee 3Ha'!eHHe MarHHTHOH HHnYKUIIH B MeiKno

nIOCIIOM 3830pe He npeBb!lllaeT 16-17 Ka, H TOI'll8 pacw11pe11ne nua,:;_' 

naao11a YCKOp51eMblX HOIIOB aenocpencTBeHHO CB513aHo C yBenn'leHHelli' 

paaMepa ycKopnTenH, YBenuqeaue saeprim 11n11 :Uuanaaoaa ycKopHe.:.. 

Mb!X IIOHOB MOlKeT 5b!Th nocTHI'HyTo nyTeM cymecTBeHHOI'O rfoBbI

weHH51 ypoBH51 cpenaero nonn, '!To Tpe6yeT HoBoro nonxona KaK 
,;' 

K Ko11c-rpy~u1m ycKopnTenn, TaK II K BonpocaM ,jiopMHpoBaann Mar

HHTHoro nonn B ycKDpl!TenbHOH KaMepe. 
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.HacTOSIIn8SI pa6oTa nOCBSIIneHa nony'leHHIO H30XpOHHOrO nonSI 

200:..CaaTHMeTpoaoro·uHK~oTpoaa· TSl)K8IlbIX HOHOB ·co cpeJlHHM 3aa-

11eaHeM OKOno 20 KS, 

.llHccepTaUHSI COCTOHT H3 Tpex rnaB. 

B nepaoii rnaBe paccMaTpHBSIOTCSI aonpocbl, CBSl3aHHbl8 C no-

ny11eHH8M BbiCOKoro ypOBHSI nonH B H30XPOHHOM UHKnOTpOHe. Pac

CMOTpeaa KOHCTpyKUHSI OCHOBHblX aneMeHTOB ycKopHT8IlSI C uenblO 

nony11eHHSI aeo6xoJlHMOii aenHqHHbl a3HMyTanbHOil aapHaUHH H pa

JlH8IlbHOro pacnpe11eneHHSI MarHHTHOro nonH JlilSI ycKopeHHSI HOHOB 

B )lHana30H8 2,8 < ~ < 4. 
- z -

Bo_BTOpoii rnaae npHBOJlHTCSI M8TOJlHKa H3MepeHHSI MarHHT-

aoro nonH, aHanH3 8KcnepHMeHT8IlbHblX_ )laHHblX H o6cymneHH8 pe-

3ynbT8TOB C TO'lKH 3p8HHSI ycToilqHBOCTll JlBH)K8HHH llOHOB OT Ha

qanbHOrO aTana ycKopeHHH 110 Koae11aoro pa11uyca. 

3KcnepHMeHT8IlbHble pe3yilbTaTbl, nony11eHHbl8 C IIOMOmblO 

ny'lKOB ycKopeHHblX HOHOB pa3nll'lHOil MaCCbI, o6cy)KJWIOTCH B TpeTb

eii rnaae. 

rnaaa _1 

TipeHMyllleCTBa ll30XpOHHOrO UHKnoTpOHa nepeJl KnaCCH'l0CKHM 

xopowo H3B8CTHbl, 011aaKO B 6onbWHHCTBe KOHCTpyKUHii H30XpOHHblX 

UllKilOTpOHOB 11yaHT HilH nyaHTbl 6onbWOii yrnoaoA npOTH)K8HHOCTH 

pacnonaraJOTCH B M8)Kfi0nlOCHOM 3a3ope TaKHM o6pa30M, 'lTo6bl 

3830P Memny noaepXHOCTblO 11yaaTa H cexTopHb!Mll aaxna11KaMH 

o6ecne'lHBan Heo6XOJlllMYIO anexTpH'l0CKYIO npO'lHOCTb. BBHJlY Toro, 

'lTO MSrHHTHOe none HMeeT onpeneneHHYIO nepHOJlH'l8CKYK!. CTpyxTypy 

H B03JlYWHbil1 3a3op Memny nomrnaMH 3aM8THO 6onbwHA, 'l8M Memny 

xonMaMn, Cp8JlHHA B03JlyWHbll1 3a3op Me)Klly nonIOCaMH OK83b1Ba8TCH 

cp8BHHMblM C TeM, KOTOpblA cymeCTByeT nns xnaccn11ecxoro' DHK-

/ l 2/ 
noTpOH8 

1 
• 

3TO o6CTOHT8IlbCTBO npHBOJlBT K 6on&WHM TpyJlHOCTHM'B no-

ny'l8HBH cpenaeil MarHHTHOil HHJlYJCDBH B 383ope, npeBblWSJOWel 

16-17 xa. BMecTe C T8M xopowo H3B8CTHo, 'ITO B B30XpOHHOM 

nnxnoTpOH8 H8pHny C ycxopeaueM Ba OCBOBHOil rapMORBXe B.'I. 
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noTeHu1mna (wo- =W r ) B03MOlKHO T8K)Ke ycKopea11e Ha KpaTHblX 

( . w, ) 
rapMOHIIK8X WO = n • Torna yrnoByJO npOTSl)K0HHOCTb 11yaa-

TO.B MO)KHO cymecTB0HHO yMeHbWIITb, II nyaHTbl MoryT 6b!Tb no~ewe

Hhl B JlOill!Hbl,· 'lT06bI MIIHIIManbHOe paCCTOS!Hlle M0)KllY ceKTOpaMn 

onpe11enS1nocb TonhKO aepT11KanhHhIM paoMepoM nyqKa, Llnsi TaKoii 

KOHCTpyKUIIII 3H8'lllT0nbHO yMeHbW8CTCSI cpenn11ii B03JlyWHhlii 3830p 

II TaKIIM o6pa30M MOJKHO 38MeTHO Y.BenH'IIITb cpei:tHllii ypoBel!b 
. /3,4/ 

MarmITnoro nonsi. B UIIKnOTpoHe TSl)l{enbIX IIOHOB Y-200 B Ka-

qecTBe ycKOpS!IOinllX aneKTPOllOB. Bh16paHhl JlBa JlyaHTa C yrnoBoii 

npOTS!lKeHHOCTblO 45°, pacnonolKeHHbie HanpOTIIB Jlpyr npyra B no

n11nax. Kon11qecTBO ceKTopoB Bh16pano paBHhIM N = 4, T,K, npn 

TpexceKTopnoM aapnanTe neo6xonnMo 6bmo 6b1 11cnonb3oBaTb Tpll 

nyaHTa, 

3neKTpoMarnnT uHKnoTpona Y-200 coanaH Ha 6aae_ cTaHnapT

aoro MarHHTa CTI-72,_ KOTOphlii ncnonbayeTCSI a KOHCTPYKUllll Knac

CH'lCCKOro UllKnoTpOHa Y-150. L!HaMeTp nonroCHhlX HaKOHe'lHIIKOB 

6bm yaem1qeH no 200 CM, ll B B03JlYWHOM aaaope 104 MM nonyqe

HO none 18, 6 KS 6ea )l3MeH0HllSI OCHOBHhlX KaTyllleK B036yJKJleHIISI 

li MOlllHOCTII ITl!TaHIISI sneKTpoMarHIITa, 3To 3HaqeHHe nonSI Haxo

Jl!ITCSI B xopoweM cornaCHH C pacqeTHblMII Jl8HHhlMII, 

8 nanhHeiirneM
0 

paCC'lliTbIBanacb 38B11CIIMOCTb nonsi B 3830pe 

MarHHTa OT pa3nil'lHhlX KOHCTpyKTIIDHhlX napaMeTpOB MarHIITHOii ue

m1, Ha OCHOBaHHH nonyqeHHblX naHHhlX noKa3aHo, 'lTO yaennqem1e 

ceqemrn sipMa Ha 12% yaem1qnaaeT cpenHee none Ha BenH'll!Hy 

/1,, II = 900 9, flocne BBCJl0HIISI )lOnOnHl!TCnbHOro )l(Cneaa BeCOM 

= 12 TOHH aennqnHa II aoapocna Ha 700 s, 

BBHJlY Toro, 'lTO npH II . = 20 1(8 MarmITIISSI uenb HSXO)ll!TCSI 

B COCTOSIHHH HBChimennsi, B8lKIIYIO p_onh nrpaeT none pacceSIHIISI, 

Bennqnna :;!Toro nonsi cymecTBeHno aaancnT oT reoMeTpnqecKoro 

nonolKennsi KaTyrneK, B casian c qeM 6hlna npoae11e11a cepnsi. 1!3Mepe-

Hllii cpenaero nonsi II OT paCCTOSIHl!SI MelKAY. K8TylllKaMH np11 p&3-

nH'lHhlX 3Ha'lCHllSIX nonsi B 3a3ope. EhinO 11aiineno, 'ITO npH ll3Me_-:-

11e111111 paccTOSIHHSI MelKJlY KaTylllKaMn OT 11 00 JlO 900 MM cpe1111ee 

none yaen11qnaaeTcsi Ha /1,,lf = 650 9, 
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TaKIIM o6paaoM., yae11I1'leHI1e ceqeHIISI sipMa aneKTpoMarHnTa 

, Ha '12% n yMeHbWeHile paCCTOSIHIISI MeJKAy KaTywKaMII Ha 20% 

. npnaonnT K yae11I1qeHino ii no 20 Ka. Bb16op OCHOBHblX napaMeT-
:!-

poB MarHIITHOll CTpyKTypbI UIIKl!OTpOHa (¢naTTep II panilal!bHOe 

pacnpeneneHne cpenHero nonsi) 6bln cnenaH nepBOHa'lallhHO nnSI 

IIOHOB +5 N 14 E = 20 Maa/HyKnoii, llOKa3aTel!b pocTa llOIISI 

k = 0,045). J13 Ollb!TOB, npoaeneHHblX Ha cTeHne MarHIITHblX 

Il3MepeHilfi, .6i,mu onpeneneHbl OCHOBHbie pa3MepbI ceiCTOpOB, no

cnenHile llMeioT ·llOCTOSIHHYIO no panuycy TOnIUllHY, paBHYIO 46 MM, 

II nonHSITbl Han rroaepxHOCTblO IIOIIIOCa Ha 14 MM. 3TOT aaaop 

IICIIOl!b3yeTCSI nnsi 'KOllbUeBblX JKene3HblX WllMM II KoppeKTllPYIOIIIIIX 

KaTyWeK, 3a30pbl MeJKAy nonuHaMll If XOl!MaMll ( ceKTopaMII) coc

TaBl!SIIOT 1 50 u 30 MM COOTBeTCTBeHHO ( CM, pIIC, 1). 

11aoxpoHHaSI aaBllCllMOCTb panuanbHOro pacnpene11eHllSI ITOIISI 

6b111a 11O11yqeaa C ITOMOlllblO JKel!e3HblX KOllbUeBb!X WIIMM, pa3Mepbl 

. I~ Ll 
KOTOpblX onpene11S110TCSI paC'lE!THblM nyTeM , OITOl!HllTenbHaSI 

KoppeKUllSI KOH¢urypaUllII WIIMM 11poaonu11acb 9KC11epI1MeHTa1JbHO 
'/6/ -

c IIOMOlllblO KOl!bUeBblX n11aCTIIH TOlllllllHOll 1 MM • TaK 6bll!O 

no11y'leHo pacnpene11eaue IIOIISI, OTl!ll'la!Ollleecsi OT ll3OXPOHHOrO 

n11si BC ell 0611acTII R ·~ 20 CM Ha Benl!'ll!HY 50 - 200 a. 

.lla11bHefiwaS1 KoppeKUIISI ocymecTBIISll!aCb 113MeHeHl!eM yrnoBOll 

npOTS!lKeHHOCTI!' ceKTOpa. Ebil!O HafineHo, 'ITO Ilpll 1!3MeHemrn yr-

IIOBOrO pa3Mepa ceKTopa Ha Bel!ll'll!Hy· ~a 

TaBl!SieT 

2 ~a ~H =- -(H -H ). 
71 R max min 

1!3MeHeH11e ITOIISI coc-

\, 

B HaweM c11yqae oHo paBHO 10 a Ha 1 MM nyr11 ceKTopa •B 06-

11acT11 KpauHIIX pan11ycon. Hau6oiiee c11olKHofi aanaqefi 0Kaaa·11ocb 

¢opMnponaH11e MarHIITHOrO ITOIISI B ueHTpal!bHOll 0611acT11, rne CTa11-

Kl!BalOTCSI ABa npoTIIBOpe'll!BblX Tpe6onaHl!SI! AIISI pa3MemeHl!SI IIOH

Horo l!CTO'lHl!Ka II Bb!TS1rl!Ba10111ero a11eKTpona Heo6xoAHMO l!MeTb 

ITIIOCKIIH yqaCTOK, a AIISI rronyqemrn Heo6XOAIIMOH nepTl!KanbHOll 

¢0Kyc11pOBKII Tpe6yeTCSI BO3MOlKHO 6bICTpoe BO3pacTaHl!e ¢naTTepa 
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c panuycoM. KpoMe Toro, MarHIITHoe none B ueHTpe HCKa)KaeTCn 

Han11queM B non10CHOM HaKOHeqHHKe BepTHKanbHOI'O OTB8pCTHSI 

"' 
nnn BBO/la 11oaaoro IICToqHHKa B KaMepy u11Kn0Tp0Ha. AHan11TH

qeCK_11u pacqeT MarHHTHoro nonn B ueHTpanbHOu 06nacT11 Kpauae 

38TPYllHHTeneH, noaTOMY .1:mn 6b!CTporo BHeceHIISI H3M8HeHHH B reo·

M8Tp11!0 U8HTpa 9Ta o6naCTb /lHaMeTpOM OKOnO 200 MM 6bma cne..: 

naHa c~eMHOH. 0KoHqaTenbH8SI KOH¢11rypau11n U8HTpanbHOH o6na

CTH non6upanacb qHCTO 9KCITepHM8HTanbHblM nyTeM. 

r_11fl 13a_ll 

nonyqeHHe Tpe6yeMou nnn ycKopeaun qacT11u KoH¢11rypa

u1111 M8I'HIITHOI'O nonn 1130Xp0HHOI'O UIIKnOTpoHa S!BnneTCSI B8CbM8 

TpynoeMKOfi 3anaqefi. 

3HaqeHHH M8I'HIITHOI'O. 

M81lI;8HHOH:rrnocKOCTII 

3To CBSl38HO C Heo6xon11MOCTb!O 113MepeHIISI 
4 

nonn B 6onblllOM qucne ToqeK ("' 10 11 6onee) 
-4 

C BblCOKOlt CTeIT8HblO TOqHOCTH ( "' 10 ) • 

llnn aTHX ueneu HaM11 6bma co3naHa cneu11anbaan annapaTypa 
/7/ 

113Mepea11lt • Per11cTp11py101Ul!M aneMeHTOM S!BnneTCSI /laTqllK 

Xonna, pa6oq11fi TOK KOTOpOI'O CTa611nH3HpyeTCSI C ToqHOCTb!O He 

xy)Ke 2, 10-4. C11rHan, nocTyna10m11~ c naTq11Ka, 113MepneTcn u11¢po-
_5 . 

Bb!M BOnbMeTpOM c TO'IHOCTb!O 5.10 • 

B 0TnHq11e OT 06b1qHo npllHSITblX CHCTeM, KOI'lla 113MepeHHe 

nonn npoBO/lllTcn nnn HenonBH)KHOI'O naTq11Ka, B HallleM cnyqae 

naTqHK Xonna Henpepb!BHO llBll)KeTCSI no a31!MyTy C ITOCTOSIHHOll 

CKOpOCTb!O, H ·rioKa3aHHSI BOIIbTMeTpa Bbl!la10TCSI nep11on11qecKI! 

nocpencTBOM onpoca OT cneu11il.nbHoro ycTpoucTBa •. 

CyTb KOHCTpyKUIIII KpaTKO 3aKn10qaeTCSI B cneny101UeM. 

Ha 0/lHOU nnaT¢opMe C llBIII'aTeneM, nepeMeIUa!OIUIIM IllTaHry 

B a311MyTanbHOM HanpaBneH1111, HaXO/lllTCSI HCTOqHIIK CBeTa ll ¢0To

n11on, noMeIUeHHblll B aKpaH co menb!O (0,2 X 8) MM
2

• Me=y IIC

ToqHUKOM CBeTa 11 ¢oTO/lll01lOM HaXO/llITCSI HenonBH)KH8SI neHTa 

c mennMn, ~TCTOSIIUHMI! npyr OT npyra no yrny Ha 1,875°. 3TOT 

yrnOBOll HHTepBan Bb!6paH B KaqecTBe IllaI'a 1!3MepeHl!SI no a3HMy-

8 

t· -
\. ', I} 

,. 
·,. 
1/ ·,· 

. l 
<· 

• I~ I 

. I 
. - ) 

,\ 

l 
1iJ·_·, 

.j~ 

\J 

. f 
I 

.. ,i 

•· i:. 
11 
I} 

. I 
J 

t~.·' /lo ,) 

r 

/~. 

! 
~ I 

,r.,. 
' ~ 
f 
·j 
\ 

.1, 

), 
,,. 

Ty ( n "' 192 .Ha nomrnM a3~MyTe). B MoMeHT coarraneaun 

meneu neHThI · 11 ¢oTonuona B itenn nocnenHero · Bb1pa6aTb1BaeTcn 

11Mnynbc, KOTOpbitt nocne nononHnTenbHoro ¢opM11po_BaH11n 3anycKaeT · 

u11¢poBOll BOnbTMeTp. IloKa38HHR-ero Bb!B0/lSITCSI Ha nep¢oneHTY 

uu¢poneqaTa10mero YCTpOUCTBa; H3I'OTOBneHHOI'O Ha OCH06e Tene

rpa¢aoro annapaTa CTA-2M. reoMeTpuqecKan ToqHoCTb nono)Ke-

. HIISI ll8Tql!K8 B naHHOM MeTO/le 1!3MepeH!Ill. COCTaBnneT 0,01 CM no 

panHycy, 0,05 CM no BhICOTe 11 0,003° no yrny. CpenHee apeMn 

H3MepeHl!SI Ka)K!l·ou TOqKII paBHO 2,5 ceK, qTo B HeCKOnbKO pa3 
/8 9/ 

HH)Ke, qeM 9TO IIMeeT MeCTO B MeTonax C OCTaHOBKOll naTql!Ka ' • 

BpeMSI H3MepeHl!SI nonHOI'O qncna ToqeK ( n = 9600) B MennaHHOU 

nnocKOCTH ·cocTaBnneT = 10, qacoB. 

B n11ccepTau11H naH ·KpHTepuu Bb16opa aeo6xon11Mor.o q11cna 

ToqeK H npOBO/lllTCSI aHanH3 B03MO)KHblX. norpelllHOCTell 1!3MepeHHU, 

no H8IllHM oueHKaM, OlllH6Ka B Ben11q11ae nonH COCTaBnneT He 60-

nee 5-6 a, qTQ S!BnneTCH YAOBneTBOpHTenbHblM C ToqKn 3peHl!SI 

coxpaHeHHSI CTa611nbHOCTII rryqKoB HOHOB B nponecce ycKopeHIIH. 

HH¢opMaUHSI, HaKonneHHaH Ha nep¢oneHTe, BBO/lHTCH aenoc

pe/lCTBeHHO B 3BM Tnna "MnHcK" nnn pacqeTa 3Haqem1u cpenHero 

nom1 H ¢naTTepa. CKopocTb o6pa60TKI! naHHblX 38Hl!MaeT 10-15 Ml!H, 

nonyqenHhJe pe3ynbTaThI aHan1131Ipy10Tcn nnH nocneny10meu KoppeK-
x/ 

UIII! nonn 

Ecnn ae Tpe6yeTcn nocneny10meu KoppeKu1111 nonH, To neneT

cn 6onee neTanbHhIH a11an113 na1111h1x, nonyqe1111b1x ua BCeM a311My

Te ( n = 9600. ToqeK)' BK1IJ0qa101IIHU pacqeT aMnnl!T}'ll II ¢a3 

OCHOB!lb!X H Hll3IllHX rapMOHIIK nonn, qaCTOT B8pTHKanbHb!X ll pa

nnanbHb!X KOne6aHl!ll, ·¢a30BOI'O llBH)KeHl!SI ll T.A, Bee 9TH onepa

UHII BblllOII!ISIIOTCH c noMOIUblO cneuuanbHb!X nporpaMM ua 3BM 

Tuna "ESCM-4", 

x/ 06b1q110 nnn 9Tl!X ueneu 113Mepe1111n npoaonun11cb ua ane-
Me11Te nepl!OllllqHQCTII O = 90° ( n = 2400 TOqeK). 
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I 

Ha pnc, 26 rrpencTaBneHa aaBHCHMOCTb cpenHero rronn OT 

pannyca rrpn Tpex.aHaqeHHRX MarHHTHOH HHnyKUHH, COOTBeTCTBylO-

IUIIX ycKopemiJO IIOHOB c ~ = 2,8; 3,2; 4, KaK cnenyeT H3 z 
,'-

pncyHKa, oTnHql!e peanbHoro rronn OT H30XPOHHoro COCTaBnReT. 

He 6onee 30 a, Cnnnr lj)aab1 noHa nm1 Tpex yKaaaHHhIX aHaqeHnfi 

rronn He rrpeBocxonnT nennqnHy ~sin cf, = ±_0,4 nm1 ncero nnarra

aoHa pannycon ( CM, pnc, 3), CnenyeT OTMeTHTb, qTo rrpn naMe

HeHHn rionsi B ueHTpe OT ·!9,3 no 20 Ka ( CM, pnc, 26), naMeHeHne 

pannanbHoro pacnpenenemrn nonsi TaKoBo, qTo noanonsieT ycKo-

A 
pS!Tb qacTHUbl B nnanaaoHe 2,8 ~ z ~ 4 ( 3Heprnsi l!OHOB OT 9 

no 20 Man/HyKnoH)' 6ea ncrronb30BaHm1 TOKOBbIX KOppeKTllPYIOIUl!X 
/10/ . 

KaTyweK , 3anncnMOCTb lj)naTTepa -OT pannyca npencTaBneHa 

Ha pnc, 2a, HaqnHasi ylKe c R ~10 CM, 11a6n10naeTcsi peaKoe noa

pacTaHne lj)naTTepa, qeM nocTnraeTCSI xopowasi ¢oKycnpoBKa nyqKa 

Ha HaqanbHhIX pannycax ycKopeHHSI, 

fnana Ill 

nocne aarrycKa ycKopnTensi nee rronyqenHhie · Bh1we aanncn

MocTn MoryT 6b!Tb npoaHannanponaHbl c ITOMOIUblO rryqKoB ycKo

peHHbIX llOHOB, Ha pnc, 4 rrpencTannena aaBHCllMOCTb llHTeHCIIB-

HOCTefi rryqKa l!OHOB OT pannyca nnsi c-:-24 ' O;! ll He :1 <4-- =3; 

3, 2; 4,0 - COOTBeTCTBeHHO), Bee ll3MepeHl!SI rrpononnnHCb OT 

"R = 10 CM no KOHeqHoro pannyca R = 88 CM, KaK nnnHo ll3 

pllCYfIKa, llHTeHCllBHOCTb rryqKa OT R = 20 CM no R = 88 CM 

MeHSieTCSI cna6o, qTo cnnneTeITbCTByeT 06 OTCYTCTBllll ITOTepb, Bhl-

3B8HHbIX lj)a~OBblMII C/:IB1IraM11 IIITII HapyweHJieM ycTofiqlfBOCTII 6e- ' 

TaTpOHHbIX KOne6aHl!H, HeaHaquTenbHoe yMeHbWeHne IIHTeHCIIB-

HOCTII B 3TOH o6naCTII CBSI3aHO C ITOTepefi IIOHOB 113-38 rrepeaapsin

KH Ha OCTaTOqHQM raae ycKopl!TenbHOH KaMepbI, BepTIIKanbHOe 

pacrrpenenettne rryqKa rro·pannycy, II3MepeHHoe c rroMOIUbJO crreun

anhHoro rrpo6HnKa, rroKaaano, qTo nnsi ncex aHaqeHnfi R :..10 cM nep-
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10 20 30 4o 50 60 70 80 90 

Pnc. 2. Pams:anbHbte pacnpe.aenemrn ~naTTepa 
nom1 (6) nm1 I) Ho = 19,3 Ka 

2) Ho = 19,55 Ka 
3) 11 0 = 19,9 KS 

(a) u cpenuero 
....A.= 2 8 
.i. = 3:2 
31. = 4,0 

a4 ,A~,,., _ 1 

0.2 
~--------........... 

" ', 
', ,.-· .. ·, 

·, . -, :::::,..,,..,, ..!, ~ t,-~ 011 I I'<.:.! I I ,_ I -~ / 10 2D 30 I(()----!!!._ 60 _?i, ___ --l,lJ' 

-0.2 ·--·--,._ .,-. I 
f.3. ----·-·--·--- '-..-· 

Pn:c. s. C.oBHr ¢,.!abl qaCTHUbl .6Rin cf,(ef>o=O) B 38BHCHMOCTH OT 

pa.cJ.Hyca. KpHBbie 1,2,3 CDOTB9TCTBylOT 3H8'lJ9HHSIM II o· 19,3; 
19,55; 19,9 K8, 
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OSI ~-~-c=- •So. 
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I 

00 

.,c,, 
20 .JO "" /10 ., .,. ., 

+4 +5 +1 
P11c. 4, 3a,fllCIIMOCTb lll!Tel!CIIBIIOCTII ny'IKOB C 12 • 0 16 II lie 4 

( "'z- = 3,0; 3,2 ; 4,0) oT pan11yca ycKope1111S1, lfaMepe-
1111S1 np0Bene11bI np11 U ,. = 75 KB II naBne111111 B KaMepe 
YCKOpllTenSI p = 3. 10-6 MM pT,CT, 

TIIKanbllblll pa3Mep ny'IKa ne npeBbilllaeT 10 MM ( MIIHIIManbllblll 

BepTIIKanbllblll 3~30p ):tnSI ny'IKa COCTaBnSieT 30 MM). nony'lellHbie 

naHHbJe CBIIl]eTenbC'l'BylOT O CTa611nbHOCTII ny'IKa B npouecce yc

Kopemrn nnSI Bcex IIOHOB c 2,8 ~ ~ :S 4, 

B 1111ccepTau1111 npHBOl]SITCSI peaoHaHCHbJe Kpl!BbJe, H3MepeHl!bJe 

Ha paanH'lllbIX pan11ycax nnSI paanll'IHbIX HOHOB, naHa aaBHCHMOCTb 

TOKB IIy'IKa·oT BaKyyMa B YCKOpHTenbl!Oll KaMepe. HnTeHCIIBHOCTb 

11 :rne pr HSI rry'IKOB l!Ol!OB0 rrony'leHHbIX Ha UIIKnOTpOHe Y -200, IIpen

Ta6nnua 

TJtn noHoB nonHaSI sHeprIrn, 3Heprirn HHTeHCIIBHOCTb 
MsB B MSB/HyKn, B l!Mnynbce 

MKa 
LleilTOHbI 1 19,5 9,7 200 
( np11 ycK, D~ ) 
lie ~I 52 17 400 

lie !1 \, 

39 9,9 600 . 
+a .. 

C 12 118 10 300 
C +4 

12 210 17,5 80 

N 744 180 13 80 

N+5 
14 280 20 20 

Ni~ 260 .17 10 
o+s 

I 6 245 15 10 

Ne+s 
20 195 _9, 7 10 

12 

cTaBneHhI B Ta6n11ue. B'ce 11aMepeH11S1 np0Bo1111n11cb npn, pa6oTe 

UIIKnoTpOH8 B I;MnynbCHOM pelK11Me ( nn11TenbHOCTb IIM~ynb~a 

1-1,5 MCeK, qacTOTa noCbinOK 200-300 ru) npn HanpSilKeHllll Ha 

nyanTaX u" = 75 KB II 1]8Bn0HIIII B KaMepe . p =(2-3) 10-
6

MM 

/11,12/ 
pT.CT. · • 

Ha nony'leHHblX B paooTe naHHb!X MOlKHO cnenaTb cneny10m11e 

Bb!BOl]bI: 

1. B peaynbTaTe pac'leTOB •ll MonenbHb!X onbITOB noKaaaHo, 

' 'ITO Ha OCHOBe cepnfiHoro MarHHTa C n-72 MolKeT Ob!Tb C03ll8H 

200-caHTl!MeTpOBblll H30XpOHHblll UHKnoTpOH C ypoBHeM cpe11Hero 

nonSI "' 20 KS, 3To l]OCT11raeTCSI cymecTBeHHblM yMeHbll!eHHeM 

Boa11y111Horo aaaopa sneKTpoMaranTa ( o/D"' 0,05)- u noMemeHneM 

llYBHTOB npoTSilKeHHOCTblO 45° B 11on11He. 

2. Paapa6oTaHa SKcnpeccHaSI MeTOl]IIKB MarHHTHb!X 113Mepe

Hllit, Cpel]HSISI CKOpOCTb 113Mepemrn nonSI B KB)Kl]Oll TO'IKe COCTa

Bnna 2,5 ceK, norpe111HocTb onpeneneHHSI He npeBb1111aeT 5-6 s Ha 

ypoBHe 20 000 s, 

·3, llnSI nony'leHnSI Heo6xo11nMoro npocTpaHCTBeHHoro pacnpe-

11eneHHS1 MarHnTHoro nonSI B MelKnonJOCHOM aaaope He ncnonb3o

Banncb cneunanbHbie qieppoMarHHTHbie cnnaBbI, Bee sneMeHTbI Mar

HHTHo·ii uenn c11enaHbl ll3 C'I'Bnll CT. 3. 

4. Bb16paHHaS1 CTpyKTypa MarHIITHOrO nonSI o6ecne'IHBa0T 

xopo111y10 qioKycnpoBKY qacTnu B npouecce ycKopeHHSI n noaBonSieT 

nony'IHTb IIHT0HCllBHb10 ny'IKII llOHOB OT 11eiiTpOHOB no IIOHOB HeoHa 

npaKTH'18CKll 6ea ncnonb30B8HllSI KOppeKTHpyJOl!lllX KBTY1118K, 

nonyqeHHbJe peaynbTaTbl SIBnSIJOTCSI OCHOBOit nnSI KOHCTpyn

pOBaHIISI uenoit cepnll ycKOPHTenefi pa3nH'IHOrO HaaHa'leHHSI, B TOM 

'IHCne ll UHKnoTpOHOB TSilKenblX · 110HOB B ll!HpOKOM nnanaaoHe MBCC 

ycKopSieMblX 'IBCTIIU. 

PeaynbTBTblt nelKBIUile B OCHOB0 1111ccepTaun11, l]OKnallb!Bannch 

118 Bcecol03HOM COBe!UaHIIII no ycKOpHTenSIM aapSilK8HHblX 'IBCTHll 

(MocxBa, 1968 r.), Ha HaunoHanhHOA KOHqiepeHUHH no ycxopnTe

nSIM (BallIJfHrTOH, 1969 r.) 11 npenCTBBneHbl Ha MelKllyHapollHYJO 

KoHqiepemnno no UHKnoTpoHaM (Oxcqiopn, 1969 r.). 
/3-4,6-7 10-12/ 

llnccepTauHSI Ha11Hcasa no MaTepnanaMpa6oT ' 
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