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BeeoeHue 

,[l.ayxMeTpoablii H3oxpoHHbiH uuxnoTpou Y- 200II Bap
rnaBCKOrO YHHBepCHTeTa npe~Ha3Haqeu ~nH ycKopeHHH TH
:>KenhiX HOHOB C OTHOllieHHeM 3apH~a K aTOMHOH Macce B 
npe~enax 0,2 <::.. Z/ A <::.. 0,5 npH ypoauxx cpe~uero MarHHT
uoro nonx 16<;.B <;_ 22 K3 II I. 

YcxopuTenh co3~aeTCH ua 6a3e 3neKTpoMarHHTa 
CII-72JI, KOTOpbiH 6bln pa3pa6oTaH B Jla6opaTopHH x~epHhiX 
peaKUHH C yqeTOM OTibiTa, npHo6peTeHHOrO BO apeMH CTpou
TenhCTBa H 3KCTinyaTaUHH ~B"flMJ!TPOBOrO H30XpOHHOrO 
UHKnoTpoua Y- 200 JI.HP OH.HH •3 . PH~ KOHCTPYKTHBHbiX 
H3MeHeHHH B HpMe MarHHTa H c6nH:>KeHHe OCHOBHhiX KaTyllieK 
~0 398 MM TI03BOllHllH nonyqHTh TipH TeX :>Ke aMTiep-BHTKaX 
ypoBeHh MarHHTHOrO TIOnH 21,4 K3 npH TOKe B036y:>K~eHHH 
1300 A. 3To no3aonxeT yaenuqHTh 3HeprHIO uouoa c 156 
~o 178 (Z/ A) 2 M3B/HYK/IOH. CTpOHil.laHCH uoaax cucTeMa 
TIHTaHHH MarHHTa TI03BOllHT ~OBeCTH ypoBeHh TIOllH ~0 Be

nHqHHbl 22 K3 npH TOKe 1500 A H COOTBeTCTBeHHO TIOBbi
CHTh 3HeprHIO HOHOB ~0 189 (Z/A)2M3B/HYK/IOH. 

B uacTOHil.leii pa6oTe npe~cTaaneHbl pe3ynhTaThi 4Jop
MHpoaauux H30XpOHHOrO TIOllH TipH ypOBHHX OT 16,7 ~0 
21,4 K3 C TIOMOil.lhiO :>Kene3HbiX Mace. 

KoHcmpyKmueHble 3/le.MeHmbl 3/leKmpo..wazHuma 
llUK/IompoHa Y- 200II 

061l.lHH au~ 3neKTpoMarHHTa CII -72JI UHKnoTpoua 
Y-200II ~au ua puc. 1. MarHHTHaH CTPYKTypa B npuuuune 
no~o6ua cTpyKType MarHHTa uuxnoTpoua Y- 200 JI.HP OH.HH. 
A3HMyTanhHaH aapuauux MarHHTHoro nonx o6ecnequaaeTcH 
qeTblphMH napaMH CeKTOpOB C npHMbiMH rpaHHUaMH H yr-
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Puc. 1. 0614ui1 euo 
Y- 200fl. Ceepxy -
6a,JI<au. BHu3y - euo 
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J,zeKmpo.\lucHuma Cll- 72Jl !JUx.wnpoHa 
aud Ha MaZHU111 c noOHJimou eepx11eu 

IIQ IHI:IIC'HUU IIO.il10C. 

nOBOH nponDKeHHOCTblO 45° .l•i3oXpOHHaH <}lopMa MarHHTHOrO 

llOilH o6ecne'-lHBaeTCH KOilbiJ;eBbiMH UIHMMaMH H TOKOBbiMH 

KOppeKTBpylOIIJ;HMH KaTyiiiKaMH. B OTilH'IBe OT IJ;HKilOTpOHa 

Y • 200 n.HP, B yCKOpHTene Y • 200Il KOilbiJ;eBbie IIIHMMbl 

pa3MeiiJ;alOTCH TOilbKO Ha CeKTOpaX H BblllOilHHIOTCH O.D;HOBpe • 

MeHHO C nocne.D;HHMH. 3TO ll03BOnHeT CyiiJ;eCTBeHHO ynyq

UIHTb TO'IHOCTb HX H3rOTOBneHHH. CeKTOpbl HMeiOT nepeMeH· 

HYIO TOiliiJ;HHY 41· 52 MM, 3a30p B XOnMe COCTaBnHeT 26-

50 MM, B .IJ;OilHHe - 150 MM. 0HH llO.D;HHTbl Ha.D; ITOBepx

HOCTblO .D;BCKOB Ha 9 MM, H B nony'leHHOM 3a30pe pa3MeiiJ;aiOT • 

cH TOKOBbie KoppeKTHpyroiiJ;He Ka TYIIIKH I puc. 2/. KpenneHHe 

ceKTopa K .n;HcKaM ocyiiJ;eCTBnHeTCH TpeMH 6onTaMH M20. 

I r.. 'R -1000 . 

+-~)j)}b~
~-~~~t\~: 

0 100 200,oV1 I 

Puc. 2. 0cH06H&Ie 3AeMeH111bl MaZHU111HOi1 cmpyKmyp&l. A 
oucKu, C - ceKmopbl MazHuma c npo!fjuA&HbiMU noeepx
HOC111JIMU B /KoA&t#ee&IMU wuMMaMu/, K - 10 nap KoppeK
mupy10U1UX KamyweK no 3 eumKa, P - eHewHue KOA&t#eeble 
WUMMbl, llJ - ijeHmpaAbHble WUMMbl, IJ - ijeHmpaAbHble 

6KAQ0biWU. 

3a30p Me*.D;Y ceKTOpOM H .D;HCKOM Bhl.D;ep•HaaeTCH C TO'I" 

HOCTblO ±0,05 MM ITpH llOMOIIJ;H KanH6poBaHHhlX npocTaBOK. 

AHcKH ycTaHaBnHBaiOTCH Ha noaepxHOCTh nonrocoa c Toq

HOCThlO ±0,03 MM. CeKTOpbl Ha'IHHalOTCH C pa_n;Hyca 10 CM 
H OKaH'IHBalOTCH Ha pa_n;Hyce 97,5 CM. Ilpo_n;on•eHHe ceKTOpOB 

K n;eHTPY OT pa_n;Hyca 10 .D;O 5,5 CM BblllOnHeHO B BH.D;e 

OT.D;eilbHOrO C'beMHOrO 3neMeHTa H BMeCTe C n;eHTpanhHhlMH 

BKna.IJ;hlUiaMH COCTaBnHeT n;eHTpanhHhlH UIHMM MarHHTa. 
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3a3op B )l,OJIHHaX Bhi)l.ep~HBaeTCil C TO'liiOCTbiO ±0,03 MM. 

r ro wc·1 uponKa npoH3BO.D;HTC» nyTcM no.n6opa Kanu6ponau-

111.1\ llpOKJia)l,OK MC~)l,y )l,HCKaMH H noJIWCaMH Ha Kpenc~HhiX 

i.'>f\.11 a' B 3a 'lOpe - 1 MM. llo,n6op npOKJia.[I,OK TlpOH3BO)l,HTC11 

lln<;Il: 104llh1X MCXaHH'lCCKHX H3MCpCIIHH npH BKJII()4CHHOM 

llOJIC J~JIJI Y4CTa 'JqlcjJCKTa ")l,biiiiaHHJI" MarHHTa, KOT OpbiH 

!lpHBO)l,H"l K pa 1HHUC B 3a3ope npu fli'JIIO'lCIIIIOM H BhiKJUO

'll.' HIIOM COCI OHIIHHX 0,61 MM. 

f1pU11tiUn if;opMUp08Q11UJl U30Xp0111W20 nOAJl 

3a.naqa <t)(lpMuponaHHJI MarHHTHor·o non11 UHKJIOTpoua 

laKJII04aCT CH B C03)l,aHHH fiOJIH, o6ccnC'IHBaiOU{CrO YC'IOH

'IHBOC I b )l,BH)f(CHHH HOHOB B BCpTHK<lJlhiiOM H pa)l,HilJJLIIOM 

lliillpaBJICHHH:X H H30XpOHHOCTH Hil HpOTH)f(CHHH )'CKOpCIIHH 

)l,JIH uouon c (/A 0,25. Tpe6ye'ICH npaKTH'lCCKH c no

MOll.\hio )KCJIC311LIX Mace nonytJHTb npu ypouuc 20,3 1<3 
none, COOl BC 1 CT BytOU{CC H30XpOHIIOM)' YCKOpCHHHl HOIIOB 

c E < I 0 M:JB/uyiiAOII. 

llpu clJOPMBpouauuu nonH Y- 20011 cr auunacb 3a)l,a4a 

IIOJI)'4CHHH IlpH )'pOBHC 20,3 1<3 H30XpOHIIOIO IlOJIH JlJIH Ho-

1108 c Z A 0,25 c KOHC4Hoii :mcprueii E..- I 0 MJIJ/11.}'1\A. 

npaKTH'!CCKH C llOMOU~biO TOJibKO )KCJIC3HbiX Mace. 

flOCJIC 11pC)l.Biipi!ICJ1bHhiX H3MCpCHHH 6LIJIO pClUCHO )l,0-

6HBaThC.H H30XpOHHOI'O pacnpC)l,CJICHH.Jl CpC)l,IICI'O IIOJIJ! lly

TCM HpOcjJHJIHpOBili!Hn llOBCpXHOCTCH CCKTOpOB /KOJihUCBWC 

lllHMMhi/ TaKHM o6pa3oM, 'lT06hJ no seeM .nuana3ouc yponueA 

llOJIJ! 16-22 K3 TOKH B KOppCKTHpyiOU{HX KaTyiiiKaX 6biJIH 

MHHHMaJibHhlMH llpH )'CKOpCHHH BCCX tJaCTHU 3a)l.aHHOro 

.nuana3oHa 0,2 ,·,z ·A<._ 0,5, ytJHThiBaH, tJTo cucreMa roKonoil 

KoppeKUHH /1/ Ha 50o/o MOUUiee. Hcxo.nHhiH npo$HJih 6LIJI 

BbiiiOJIHeH B BH)l,e 9 CTyneHeK BblCOTOH 01 0,5 )l,O 1,5 MM. 
llpu 3TOM 6Lum H3MepeHhl pacnpe.neneun.H cpe.nHero nonH 

na 12 yponHHX npn ToKax no36y)f(,nenu.H or 500 no 1300 A. 
Ha OCHOBaHHH pe3yllLT8TOB o6pa60TKH H3MCpCHHH paCCYH

TLIB8JIHCh nonpanKn ua H3Meuenne npocjJum1 nonepxnocreii 

ceKTopou. Pacqcr nonpanoK npononnnc.H no nonyJMnu

puqecKHM cjJopMynaM, nonytJeHHhiM n npe.nnoJIO)f(CHHH no-
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KaJihHOCTH H3MeHeHHJI IIOJIB, Bhl3BaHHOrO )l,aHHhiM KOJIH

qeCTBOM ~eJie3a. ~JIB MeXaHH'leCKOH o6pa60TKH IlpHHHMa

JiaCh BeJIH'lHHa Ha 25'1o MeHhiiie pacqeTHOH. MexaHH'leCKaB 

o6pa60TKa CeKTOpOB, ycTaHOBJieHHhiX Ha )l,HCKaX, BhiiiOJIHB

JiaCh Ha KapyceJihHOM CTaHKe. 

llOCJie TpeXKpaTHOrO IIOBTOpeHHil UHKJia H3MepeHHe -

pactJeThi - o6pa6oTKa 6hlJI rronytJeH rrpo$HJih rronepxHocTeH, 

COCTOBIUHH H3 70 CTyiieHeK /KOJihUeBhlX IIIHMM/ BeJIH'lHHOH 

OT 0,1 )l,O 0,3 MM, H3rOTOBJieHHhlX C TO'lHOCThlO ±0,01 MM, 
KOTOphiH Y.D;OBJieTBOpi!JI YCJIOBHJIM IIOCTaBJieHHOH 3a,natJH. 

KpoMe 4JopMHponaHHB rronepxHocTeH, oT .nenhHO o6pa6a

ThiBaJIHCh UeHTpaJihHhle IIIHMMhl H BHeiiiHHe KOJihUeBhle 

IIIHMMhl. 

B HTOre o6pa60TKH ~eJie 3HhlX Mace 6hlJIH IIOJiy'leHhl 

pe3yJihTaThi, rrpe)l,CTaBJieHHhle Ha HH~ecne,nyiOIUHX pHcyH

KaX. llpe~,ne qeM K HHM rrepeHTH, CJie,nyeT HeCKOJihKO 

CJIOB CKa3aTh 0 MeTO)l,HKe H3MepeHHH H H3MepHTeJihHOH 

arrrrapa Type. 

H3MepumeAbHQJl annapamypa 
U Me1/IOOUKQ U3MepeHUU 

llpH 4JopMHpOBaHHH MarHHTHOrO IIOJIB CTaBHJiaCh 3a,naqa 

IIOJiy'leHHil HY~HOH KOH$HrypaUHH IlpH ypOBHe 20,3 K3 
C nOMOIUhiO TOJihKO ~eJie3HhlX Mace. B 3TOM cnyqae cpe,n

Hee IIOJie )l,OJI~HO fihlTb BhliiOJIHeHO C BhlCOKOH TO'lHOCThlO. 

TaK KaK IIpH6JIH~eHHe K HY~HOMY pacrrpe,neJieHHIO OC)'IUeCT

BJiileTCil IIyTeM H3MepeHHH H IIOCJie,nyiOIUeii KOppeKUHH IIOJIB, 

TO o6'heM MaruHTHhlX H3MepeHHii .nosoJihHO BhlCOK. Tio3TOMy 

He06XO)l,HMO HCIIOJib30BaHHe TO'lHOH H fihiCTpO)l,eHCTBYIOIUeii 

MeTO)l,HKH H3MepeHH11. 

H3MepeHHe MarHHTHoro non11 ocyiUeCTBJIBeTcB,naTtJHKOM 

Xonna THna X510. ~aT'lHK pa3MepoM 2x2x0,3 MM 
3
a3ro

TOBJieH H3 apceHH)l,a HH)l,Hil H o6na,naeT llYBCTBHTeJihHOCTbiO 

133 MB/A 3, TeMrrepaTypHbiM KoJcWlHuHeHTOM 0,04o/o/ °C. 
qepe3 CJIIO)l,BHYIO nO)l,JIO~KY TOJimHHOH 0,05 MM ,naT'lHK 

rrpHKperrJieH B ~enofie Me)l,HOH IIJiaCTHHKH TeiiJIOIIpOBO)l,B

IUHM KJieeM. B IIJiaCTHHKe BhiCBepJieHhl )l,Ba OTBepCTHB, B 

KOTOphlx BKneeHhl TepMHCTOP H HarpenaTeJih. TepMHCTop 

H HarpeBaTeJih BKJIIO'lCHhl B CXeMy CTa6HJIH3aUHH TeMrre-

7 



paTypw. ~OpMa Me~HOH nnaCTHHKH H pacnono~eHHe B HeR 
~aT'IHKa Xonna, TepMHCTopa H HarpeaaTemi no~6upa-
nuc& c TO'IKH 3peHHB nonyqeHHB o~Hopo~Horo pacnpe~e

neHHB TeMnepaTypw. Beg nnaCTHHKa noMell{aeTCfi BO BTO
poB: TepMocTaT, KOTopwB: TaK~e pa6oTaeT no npHHUHny 
HarpeBaHHfi. B HTOre, ~BOHHOe TepMOCTaTHpOBaHHe o6ec
ne'IHBaeT TeMnepa TYPY ~a T'IHKa Xonna t = 39 ° C c TO 'I
HOCTbiO He xy~e +0,023 C npH H3MeHeHHH BHeWHeH TeM
nepaTypw B npe~~nax +17 +27°C . .D;aT'IHK nHTaeTCB cTa-
6HnH3HpoaaHHWM TOKOM, 3aHH~eHHWM ~0 BenH'IHHW 
.18,960 MA co cTeneH&ro cTa6unuJa.UHH He xy~e 5.1o-5 . 
Ilpu 3TOM 'IYBCTBHTenhHOCTh ~aT'IHKa pasHa - 3,3 MKB/3. 
Bee JneKTpOHHhle cxeMhl ~aT'IHKa BhmonHeHw Ha HHTer
pan&Hwx cxeMax. 

H3MepeHHe 3,D;C Xonna npoHJBO~HTCB wecTH3HaqHhiM 
uuclJpoBWM BOnhTMeTpOM THna A210 clJHpMW Solartron-

Schlumberger qyacTBHTen&HOCThiO 1 MKB Ha WKane 
100 MB. rpa~yHpOBKa ~aTqHKa npOH3BO~Hnacb no g~ep
HOMY MarHHTOMeTpy Ha CTeH~e MarHHTHWX H3MepeHHH 
B ~Hana30He noneH 6-:-25 K3. JaBHCHMOCTb MarHHTHOrO 
nonB B oT 3,D;C Xonna Ex B npe~enax ToqHoCTH H3MepeHHH 
s~epHoro MarHHTOMeTpa npe~cTaBnBnac& B BH~e 

-4 2 
B = 1,5539+0,29143·Ex -2,3007·10 ·Ex, 

r~e B - B K3, a Ex - B MB. 
,lJ;a TqHK pa3MeursJCfi Ha WTaHre H3MepHTenbHOrO yCTpOH

CTBa Y-200 llJIP 5 .pa6oTaroll{ero no cxeMe cTapT-cTon. 
,lJ;nB MeXaHHqecKOH IOCTHpOBKH ~aTqHKa 6WnH yCTaHOBneHbl 
KOHYCHWe nonroca B ~OnHHe. CHnbHO HeO~HOpO~HOe none 
3THX noniOCOB n03BOnHnO nonyqHTb npOCTpaHCTBeHHOe pa3-
peweHHe B ycTaHOBKe ~aTqHKa He xy~e qeM ±0,1 MM no 
BCeM KOOp~HHaTaM. JTY TOqHOCTb o6ecnequaaeT TaK~e 
MeXaHHqeCKHH npHBO~ ~aTqHKa. 

I...{HclJpoBOH BOnhTMeTp cpa6aTWBaeT nocne OCTaHOBKH 
~aTqHKa B TOqKe. Ero noKaJaHHH qepe3 nepexo~Hoe ycTpoB:
CTBO THna A295 BWBO~HTCfi Ha nepclJoneHTY C nOMOII.{biO 
~~yll{ero nepclJopaTopa FACIT 4070. IlepclJoneHTa ucnon&
JyeTCB ~nfi Henocpe~CTBeHHOH o6pa60TKH ~aHHWX Ha 3BM 
"MHHCK- 22", a TaK~e ~ng ~an&HeB:weB: o6pa60TKH Ha 3BM 

CDC 6200. 
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PeJyn&THpyroll{as TO'IHOCTh HJMepeHHH, oueHHBaeMaB 
no TO'IHOCTHM OT~enhHWX 3neMeHTOB H3MepHTenhHOrO Ka
Hana, He xy~e 1,4.10-4 , a ~eHCTBHTen&Hafi nOBTOpBeMOCTb 
peJyn&TaToa a Ka~~oB: TO'IKe He npeawwana 1 3. 

Pe3yAb11ta111bl tfiopMupoeaHu.R Ma2HU1!1Hozo noA.R 

06mue peJyn&TaTw npe~aapHTen&Horo clJopMHpoaaHHB 
MarHHTHoro nons npe~cTaaneHw Ha pucyHKax. Ha puc. 3 
noKa3aHhl HeKOTOpWe H3MepeHHWe pacnpe~eneHHfi nonfi 
B clJyHKUHH KBa~paTa pa~Hyca npH TOKaX B036y~~eHHfi OT 
500 ~o 1300 A. KaK BH~Ho, npu HJMeHeHHH TOKa B Ka
TYWKax B036y~~eHHfi 3neKTpOMarHHTa H3MeHeHHe nons 
B UeHTpe H Ha Kparo pa3nHqHo. Ilocne~Hee o6CTOBTenhCTBO 
~aeT B03MO~HOCTb YCKOpHTh HOHW B WHpOKOM ~HanaJOHe 
Z I A H 3HepruB: npu He6on&woB: MOIUHOCTH KoppeKTHpyro
ll{HX KaTyweK. TaK, HOHid c Z/ A <.. 0,25 6y~yT ycKopsT&cs 
npu awcoKoM ypoBHe MarHHTHoro nons ~o 3HepruB: E s:: 
<-10 M:JB/HYKAOH /clJnaTTep COCTaBnfieT 0,05/, a HOHW 
c Z/ A= 0,5 MoryT 6wTh ycKopeHhi ~o 3HepruB: 30 M:JB/HYKA. 
npu none 18 K3, r~e aenuquHa clJnaTTepa cocTaBnBeT 0,1. 
3To cne~yeT H3 puc. 4, r~e npe~cTaaneHa JaBHCHMOCTh 
clJnaTTepa MarHHTHoro nons oT pa~uyca npu paJnuqHwx 
ypoBHBX B036y~~eHHB. Pacnpe~eneHHe cpe~Hero MarHHT
Horo nonB no pa~uycy ~nx ypoBHH 20,3 K3npe~cTaaneHo 
Ha puc. 5. KaK cne,IJ,yeT H3 pucyHKa, pa6oqee none oTnH
qaeTcB OT H30XpOHHOrO B OCHOBHOH o6naCTH YCKOpeHHfi Ha 
aenuquHy, He 6on&wyro ±20 3. B ueHTpan&HOH o6nacTH 
H B paB:oHe KOHeqHoro pa~uyca pa6oqee none oTnuqaeTcs 
npHMepHO Ha 100 3, qTQ noTpe6yeT ~OnOnHHTenhHOrO 

WHMMHpOBaHHH H KOppeKUHH npH OKOHqaTenhHOM BapHaHTe 
npoclJunB MarHHTHoro nonB. Ha puc. 6 npe~cTaaneHa Jaau
CHMOCTh ypOBHfi nonfi B O B clJyHKUHH TOKa B036y~~eHHfi 
/KpHBaB A/, 3KCTpanonupoaaHHas ~o TOKa 1500 A, T .e. 
~0 TOKa, KOTOpbiH o6ecneqHT HOBafi CHCTeMa nHTaHHH /~nfi 
cpaBHeHHfi Ha TOM ~e pHCYHKe nOKa3aHa KpHBafi HaMarHH· 
quaaHHfi MarHHTa 6e3 CeKTOpOB, T.e. npH 3a3ope 150 MM -
KPHBaB B/. Ha puc. 7noKa3aHa JaBHCHMOCTh MaKCHMan&
Horo clJnaTTepa /Ha pa~uyce 86 CM H Ha KOHeqHoM pa
~uyce/a clJyHKUHH TOKa B036y~eHHfi. 
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Puc. 3. 3oeucwwoc•r. cpei}Hezo no11.11 o• pa(}uyco npu pa3-
IIU'IHbiX ypoeHJIX eo36yxi}eHu.fl MOZHUIIIO. CnAOJUHO.fl Kpu-
60.11 - U3MepeHHoe no11e, nyHKIIIUPHO.fl ~epueo.11 - pac'lellt
Hoe U30XpOHHOe nolle. 

10 

' I 

\ , 

F' 
0,11 

10 .to 3o 'to so 'o 

Puc. 4. 3KcnepuMeHIIIOIIbHO.fl 30BUCUMOC111b ,P110111111epa 0111 
pOOUyCO npu pa311U'IHbiX yp06HJIX 6036yxi}eHUJI MOZHU1110. 

Ha OCHOBaHBB nony'leHHbiX 3J<CnepBMeHTanLHbiX pe-

3ynLTaTOB no ~OpMBpOBaHBID MarHBTHOrO non~ nocTpOeHa 

~uarpaMMa /puc. 8/, Ha J<OTopoii B3o6pa)l(eHa 3Hepru~ 
BOHOB c pa3nB'IHbiMB 3Ha'leHB~MB Z/ A u <~acToTa o6pa~eHB~ 
3TBX BOHOB B Bb16paHHOM ~Bana30He pa60'IBX ypOBHeii 

cpe~Hero warHBTHoro non~ /16-22 K3 Ha xoHe'IHOM pa

~Byce 90 CM/. HOHbl OCHOBHOrO ~Bana30Ha YCI<Op~IOTC~ 
Ha BTOpoii rapMOHBJ<e, ~n~ BCllOMOraTenLHOrO ~Bana30Ha 

Bb16paH pe)I(BM ycxopeHB~ Ha nepsoii B TpeTLeii rapMOHBI<ax. 

OcHOBHble napaweTpbl BOHOB, J<OTOpble 6y~yT ycxop~TLC~ 

Ha uuxnoTpoHe Y- 200 II, npe~cTasneHbl B 1110611U14e. Ha 

~BarpaMMe nBHBB V z ( Vz = 0,14 B Vz"'O) COOTBeTCTBYIOT 

rpaHB'IHbiM ycnOBB~M, CB~3aHHbiM C BepTBI<anbHOB YCToii-

11 



TAL.!l![(A I 

2/A :rca '13r/HyKnOH 

Mf!H, r.!aKC. 

O,H8 27 AL +4 2,8 4,I 

O,I~7 M +•l 
21 9 2,8 5,3 

0,19.'3 31 
p +G 3,7 ?,I 

0,2 JG 
CL +7 ·1,0 7,G 

40 A" +8 4,0 7,6 

0,2IO 19 
F +·1 4,4 8,4 

8,214 I4 
N +.J 4,6 8,7 

14 
c +:3 'l,G 8,7 

28 Si +G 4.G 8,7 

0,218 32 
5 +7 1,8 9,0 

0,2:G2 27 Al +6 4,9 9,3 

0,227 22 Ne +5 5,2 9,8 

0,25 1>2 6,2 II, 7 
,1 Hr; + 5,2 II,? 

I2 
c +3 G,2 II,? 

16 
0 +·1 G,2 II,? 

20 Ne +5 6,2 II,? 

24 
Mj +6 6,2 II,? 

0,273 II 
J +3 7,4 !3,5 

u,28G 7 Li +2 8,2 I•l,5 

I4 N +4 8,2 I4,S 

c +4 8,2 I4,G 14 

0 +.5 9,8 16,3 U,3I2 1'3 I 
::: +4 II,I 18,0 0,333 I') 

9 JJe +3 II,I IB,O 

3 H·e + II,I IG,O 

., +•1 I3,2 19,1 0,3G4 II "' 

0,5 !J2 25 30.5 

n+ 
I 25 .30,5 
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!Iomraa aHepr<~.i! noHa 
:!al' 

I:lHH. t.taKC, 

75 II2 

67 I26 

II6 219 

I40 265 

!GO 302 

84 159 

64 122 

G4 122 

129 243 

I 53 290 

133 252 

II4 2I5 

I2 23 (d.) 

25 47 (a..) 

75 140 

IOO I87 

125 234 

!50 2BI 

82 !49 

57 I02 

II4 204 

II4 204 

I5G 260 

133 216 

roo !()2 

33 54 

I45 210 

25 30,5 (p) 

50 GI (d) 

-.13 
(K:t) 

2~, 

20,5 

20,~ 

2.0,1 

f'Bo 
Z/,4 = ~25 

10 20 30 I(O so 60 10 80 .90 R ( C.a\) 

Puc. 5. 3KcnepuMenma/l&Hoe pacnpeoe/leHue cpeoHezo no/l.R 
B 3 6e3 KoppeKmupy10tJ#UX KamyweK u pac'lemHoe u3oxpon

Hoe no/le O/lJI 'lacmurt cZ/ A= 0,25. 

qHBOCThW HOHOB. HepTHKanhHhle DYHKTHpHhle DHHHH onpe

~eJHUOT o6naCTh MaKCHMaJlhHhlX 3HeprHH HOHOB, OrpaHH

qeHHYID ~Hana30HOM qacTOT pe30HaHCHOH CHCTeMhl UHKno

TpOHa If = 12,3 +21,4 MTl//. 

3aK/l10'1eHue 

B peJynbTaTe npo~enannoH: pa6oTbl cl!lopMBpouano c 

DOMOJUbiD TODbKO )KeDe3HbiX MaCe MarHBTHOe DOne DpB 

ypOBHe B UeHTpe 20,3 K3, OTnBqaiOIUeecg OT B30XpOHHOrO 

B OCHOBHOH o6naCTB YCKOpeHBB Ha BenBqBBY, He 6onbWYIO 

±20 3. ~ns nonyqenus neo6xo~BMOH KoBI!lBrypauuu nonei 

DO BCeM Ja~aHHOM ~BanaJOHe ypOBHeH B036y~eHBB /16-
22 K3/ 6y~eT BCDODb30BaTbCB CBCTeMa TOKOBbiX KOppeK

TBPYIOJUBX KaTyweK; Tor~a MarHBTHas cTpyKTypa o6ecnequT 

yCTOHqBBOe B B30XpOHHOe yCKOpeHBe BOHOB C OTHOWeHBeM 

0,2 ~ Z/ A~ 0,5 ~o MaKCBManbHOi 3HeprBB 189 ( Z/ A) 2 • 
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Puc. 6. Kpuebre HaMazHut.~ueaHU.R 3Aelo!lpo.MazHuma CII-
72JI. Kpuea.R A - 3aeucuMocmb ypoeH.R noA.R Bo e 14eHmpe 
/c ycmaHoeAeHHbiMU ceKmopa.Mu/ om moKa eo36yxoeHu.R. 
B - 6e3 ceKmopoe. 
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PIH. /_ JuuUCIHtOL nb ¢uwnnCfJU lt<i f'<lrll<_Vcax H6 u 1)() 1 '-t 
OT'l _\fJl>(J/1}1 UU.J(J)',JI(<ll'IIUJI MUc:'IIUT'ICJ. 

Au1 opbl Ublpa)f{aHn HCKpcHmmo 6nar·o;J,apHOCTh aKa;J,CMH-

K) r.H.<f)JJcpony 3a llOCTOHHHhlif, ClHM}JlHPYIOll~liH HlllCpec 

K paflu I C, C. I' .<lletiJHJlOBOH 3a llOMOillh llpH llpOBC)J,CJIHH Mar

HHTHhiX H 1MepeJHu!, 11. B .Konccony, B.H.noKponcKoMy 3a 

noMOUIL B opraHH3auuu MexaHHLJCCKux pa6oT, K.lLCeMHHy 

3a 110)],1 01 Olll<'y CHCTCMbl CTa6HJ1H3aiUHI TOKa. 
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