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At the proton energy of 70 GeV on the 

internal target of the IHEP proton synchrot
ron the search was made for magnetic charges 
over the Vavflov-~erenko-v ra.diation and charac
teristic polarization. Eight Cerenkov cou~
ters of a special construction served as 
detectors. Possible events were recorded 
with two fast five-ray oscillographs trig
gered by 6-fold coincidences. The efficiency 
of the magnetic charge recording was about 
10%. 16 

The proton beam of 6.4. 10 intensity 
traversed the target-radiator; and not a 
single case of the production of the Dirac 
monopole with the. magnetic charqe from mini
mal one of about 2/3g0 ( g0 = 68. 5 e} up to 2g 0 
was recorded. This means that in the condi
tions of our experiment the upper boundary 
of the cross section of the Dirac monopole 
production by 70 GeV protons per nucleon of 
S and O nuclei for magnetic charges of mas
ses from 3 up to.5•5mp was found to be 

a(95%} z lo-40cm2. -. 
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1. BeeC>eHue 

,lJ;epaK /1,2/ snepswe yKa3an Ha B03MOllCHoeTi. eymeeT-
BOBaHB.11 B npepoAe MarHBTHoro 3ap.11Aa a npe,D,eKa3an ae-
06w11Hwe ero esoieTsa: aHoMani.Ho 6oni.wy10 sene11HHY, 

_,£_)-1 n -8 2 
go- '1i c e 2 ( g0 = 3,~ • 10 3pc•eC>.cM ), 

a TaK)l(e KpaTHOeTJ. :meMeHTapHOMY 3neKTpH11eeKOMY 3ap.11,D,y. 
MHoro11aeneHHWe OTPHllaTen&Hble pe3yni.TaTW noHeKOB 

renoTeTe11eeKex MarHHTHblX 3ap.11,D,0B /3, 4. S. 6, 7 I a HeTpasaani.
awe npB'IBHbl Hey,D,a'IHblX DOilblTOK BX o6aapy)l(effBJI /8,9, 10 /,a 
TaKX<e BallCHOeTJ. 4>YH.D.aMeHTail}>HblX. 'TeopeTH'leeKHX npe,D, -
non~X<eH&i 0 pone MarHHTHblX 3ap.11,D,OB B eTpoe HRH MaTe-
peeYl 1, 12, 1~14, 15/, no6y)((,D,alOT 3Kenep&MeHTaTopoB Be Ka Tb Mar
HBTHble 3apJ1,D,bl see 6onee pa3H006pa3HOi MeTO,D,HKOB. 

OeaoBHa• B.D.e• HaeTOJIUlero 3KenepeMeHTa e ero npe,D,
sapeTeni.Hwe pe3yni.TaTbl e3noX<eHw B paooTe/16

/. 3,D,eei. 
npBBO,D,JITe• IlO,D,po6Hble eBe,D,eHBJI no MeTO,D,BKe OilblTa H OKOH-
11a Teni.awe pe3yni.TaTw. 

2. Me•oC>uKa noucKa MOZHU•H1t1x 3apJ1C>oe no U3Ay'leHWO 
BaeUJ1oea-qepeHKoea 

Ope 3Hepree HaneTaIDUlBX npoToHOB 70 I'3B B peaKUHB 
N , N'' -p + ... p +· + g + g 

MoryT poQaTi.e• napw Monononi.-aHTHMOHononi. (g, g ) 
Ka)((,D,a• 83 KOMDOHeHT KOTOpOi oy,D,eT o6na,D,aTJ. eKopoeTJIMH, 
npeswwa10UlBMB nopor B03HHKHOBeHB.ll a3ny11eHe.11 Baeanoea
'lepeHKOBa B epe,Ae e noKa3aTeneM npenoMneHH.11 n = 1,5. 
Ha pee. 1 DOKa3aH eTa THeTH'leeKHB HMDyni.eHbli eneKTP 
MOHononei e MaeeaMB mg = 4mp, eenYUleJIHblX B na6opa-
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7'uc. 1. C111a111uc111u'leCKUU cneKlllP UMnyAbC06 MaZHU111HblX 
aap.11ooe, eoaHuKa10111ux e peaK&1uu p+N-+p'+N'+ g + g npu~ 
3Hepzuu 70 I'3B, pacc'lumaHHblil no Me111ooy MoHme- KapAo 
OAJI Mace MOHOnOAeU mg = 4m p , 6blAe1t1a10U1UX noo YZAOM 5° 
6 A.C. KOOpOUHaltl. 

TOpHoii CBCTeMe KOOp.JJ;BHaT DO.A yrnoM 5°' paCC'IBTaHHWii 
6e3 y11eTa ceni.Horo B3aBMO.JJ;eiicTBBJI Me)l(Jly g B g • H3 
:noro pecyHKa BB.IJ.HO, 'ITO cpe.IJ.HBiiBMnyni.c Pg(5°)=22 I'3B/c, 

a MBHBManLHblii BMilYilLC cneKTpa Pmin = 10 I'3B/c. ,D;n.11 
MOHononeii c MaccaMB OT mg = 2m P B .IJ.O npe,IJ,eni.Hoii Mac -
cw B eaweM JKcnepBMeHTe mg = 5, Sm p ace MarHBTHble 
3ap.11,Il,bl 6y,IJ,yT o6na,IJ,aTL CI<OPOCTJIMB {3 > 0 ,9' 'ITO cyJ.QecT-
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seeeo npeswwaeT nopor B03HBJCHOBeHBJI B3ny11eee.11 Base
' nosa-qepeeKoBa ,IJ,n.11 KBapu;a {3 rrop. = O, 68 • 

3eepre.11 B3ny11eee.11 Basenos~ - qepeHKOBa o: MarHBTHoro 
3apJI,IJ,a g .JJ;BB>KyJ.Qeroc.11 co CKOPOCTLIO {3 ea e.JJ;BHBIJ;e nyTB, 
cornaceo pa6oTe cl>paeKa /l 7 / onpe,I1,en.11eTc.11 cl>opMynoii 

dWg 

df 
n(w)g (1- 1 )wdw,/l/ 

2 ~ 
c2 n 2 (w) /3 2 

n (w) {3 > 1 
r,IJ,e n(w) - noKa3aTeni. npenoMneeBJI cpe.JJ;Ll, cJJ - Kpyrosa.11 
11acT0Ta B3Ily'leHBJI. 

OTHOWeHBe 3HeprBii B3ny11eHBJI OT MarHBTHOrO 3ap.11,IJ,a 
( g) B 3IleKTPB'leCKoro ( e) npB O.JJ;BHaKOBbIX BX CKOPOCTJIX 
{3 onpe.JJ;en.11eTCJI paBeHCTBOM W·g/We=n 2 (w) g 2 /e 2 , ,IJ;n.11 
MOHOilOil.11 ,lJ;BpaKa C 3ap.11.JJ;OM g = 68, S e , .JJ;BB:>KYll.\HMCJI 

5 
g _ 4 e 

B cpe,IJ,e c n( w) = 1, , W = 10 W • 
KaK 6wno OTMe'\eHo cl>paHKOM/18( non.11pB3aIJ;BB e3ny11eee.11 

Basenosa- qepeHKOBa OT MarHBTHoro B 3neKTpe11ecKoro 3a
p.11,I1,0B pa3IlH'laIOTCJI IlOBOPOTOM 3IleKTPB'leCKOrO BeKTopa 
Ha 90", 

O>KB,IJ,aeMa.11 OT MarHBTHoro 3ap.11,I1,a 6oni.111aJ1 acnwwKa 
e3ny11eHBJ1 Basenosa-qepeHKOBa c xapaKTepeoa nonJ1pe3a
neei 06ner11aeT IlOBCK MarHBTHblX 3apJ1.JJ;OB Ha 4ioHOBOM 
B3Ily'leHBB OT 3IleKTPH'leCKB 3ap.11>KeHHblX 11aCTHIJ;. 

K O.JJ;Hoii H3 oco6eeeocTei nocTauoBKB .JJ;aeeoro onblTa 
cne,IJ,yeT OTHeCTB TaK:>Ke H TO, 'ITO pa,D;HaTop HJny11eHHJI Ba
BHilOBa- qepeHKOBa H MBWeHL 6wne COBMeJ.QeHbl. 3TO npee
IJ;BDBanLHO Il03BOilJIIlO perHCTPHPOBaTb MOHOilOilH )J.epaKa 
B MOMeHT BX pO:>K.JJ;eHHJI, T.e. perHCTpepoBaTb He TOilbKO 
CTa6BilbHble MarH~THble 3apJ1,I1,bl, HO H HecTa6HnbHble co ape-
MeHeM >KH3HB Tµ ~ 3.10-11 ceK. 

3. Kpa11Koe onucaHue ycmaHoeKu no noucKy MoHonoA.11 
,4upa Ka /YllM,4/ 

YcTaHoBKa no noecKy MoeononJ1 )J.epaKa pa3MeJ.Qanacb 
B 46-oM np.llMOilHHeBHOM npoMe>KyTKe KOilbIJ;a npOTOHHOro 
CHHXPOTPOHa 70 I'3B Hcl>B3 /pee. 2/. 061.QHH BH,II, YITM)J. 
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"'· Puc. 2. PacnoAoxeHue YHM,4 a KOAblle ycKopu111eAJ1 H'1>B3 
/pai10H 46- oil ocu KOAbllO YCKopumeAJI/: 1 - YHM,4; 2 -
Mecmo pacnoAoxeHUJI annapa•YPbl. 

DOICa3aH Ha PHC. 3 /BH,D; npOTHB ny111Ca npOTOHOB/. 0CHOBH:W
MH .... 4:3neMeHTaMH YilM,U cny>KHnH BaICYYMHaJI ICaMepa, O.D;Ho
speMeHHo B:WDOnHJIIO~aJI poni. BaICyyMHOH ceICUHH IConi.ua 
YCICOpHTenJI, H BOCeMb O,D;HHaICOBblX ODTH'leCICHX ycTpOHCTB 
/ICOTop:we MoryT 6b1Tb ycnoBHO Ha3BaHbl C'leT'IHICaMH qe -
peHICOBa/, pacnono:>KeHH:WX no a3HMyTani.HoMy yrny ¢ 
11epe3 18° c Hapy>KHoi CTOPOHbl ICOni.ua YCICOpHTenJI, ICaIC 
noICalaHo Ha pHc. 3. B BaICYYMHYJO ICaMepy 11epe3 cneuHani.
Hhli wnl03 CHHXPOHHO c UHICnOM ycICopeHHJI BBO,D;Hnaci. MHWeHi.
pa,D;Ha Top cneuHani.Hoi IPopM:w /pHc. 4/. KaMepa HMena 
BoceMi. npo3pa11H:wx OICOH TpaneuoH.D;aJii.Hoi iPopM:w Hl nneIC
cHrnaca TOnIUHHOi 15 MM ,D;nJI BhlnycICa Hlny11eHHJI, HCXO,D;JI
IUero Hl MHWeHH-pa,D;HaTopa. K ICa)l(,D;OMY Hl 8 OICOH ICaMepbl 
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IlO,D;COe,D;BHJinCJI C'leT'IBIC qepeHICOBa{ ycTpOBCTBO ICOTOporo 
noICalaHo Ha pBc. 5. 

,UonJI ICoHyca Hlny11eHBJI BasHnosa-qepeHICOBa, BOlHHIC
mero B MHmeHH /1/ H nona,D;aJO~ero B ICa)l(,D;:w:ii c11eT11HIC 
qepeHICOBa /1-8/' COCTaBnJina no a3HMyTanbHOMY yrny 
~ ¢= ± 3,~0• Ha BXO,D;e B ICa)l(,D;:wi C'leT'IHIC Hlny11eHHe '1101CyCH
posanoci. nHHlOi /3/ c f = 150 CM H aHanH3Hposanoci. 
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Puc. 3. 06111uu euo yc111aHoeKu OAJI noucKa MOHonoAJI ,l{upaKa 
no uaAy'leHu10 BaeuAoea- qepeHKoea /euo npomue ny'IKa 
npo•OH06 70 I'3B/: 1 - MUUleHb- paouamop; 2 - 60KYYMHQJI 
KaMepa; 3,4,12 - MOHUJIOPHble C'lellf'IUKU OAJI KOH111POAJI UH
meHCU6HOCllU npOllOH06 u C'le111'1UKU o6pallHOU C6Jl3U: 5 -
C'lell'IUK qepeHKoea /ecezo eoceMb/; 6 - ceuH11oeaJ1 aa-
111u•a; 7 - ~epMa- onopa; 8 - MexaHU3M eeooa; 9 - 10c111upo-
60'IHOJ1 noeopo111HaJ1 nAuma; 10 - onopHaJI Muma; 11 - peAb
cbi; 13 - oonoAHUllleAbHblU 111U1110H06blU Hacoc; 14 - 111eAeeu-
3UOHHOJI KaMepa HTY-101; 15 - 45-il MOZHUlll KOAbllO 
npomoHHOZO cuHxpo111poHa H'1>B3. 
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Puc. 4. MuweHr,-paouanop u cxeMbl aHaAU3a U3Ay'leHu.11 
c noMOU#bJO noA.11pouooe. 1 - MuweHb U3 Keap'14a; 2 - ny'IOK 
nponoHoe 70 I'3B; 3 - xoo U3Ay'leHu.11 BaeUAoea- l/epeH
Koea on Ma2Hu111Hozo 3ap.11oa; 4 - .L - noA.11pouo; 5 - \I - no-
A.11pouo. · 

... 
no nom1pa3an;HH c noMomi.10 nom1poH,D;OB / 4/. Ilocne oTpalKe -
HHJI OT Ha6opa DJIOCKHX 3epKaJI /5/' HaDblJieHHhlX amoMH
HHeM' pa3BepHyTblX ,D;pyr OTHOCHTeJI.DHO ,D;pyra Ha yroJI 3° 49: 
H3JiyqeHHe c DOMOID;.DIO KOHHqecKHX 3epKaJI /9/ co6apaJIOCh 

Ha clioToKaTO.D;DI clioToyMHOlKHTeneii /10/ Tana 58 AVP c pa-
6oqHM ,D;HaMeTpOM clioToKa TO,D;a 100 MM. B clioKaJii.Hoii nnoc -
KOCTH JIHH3bl cqeTqHKa ycTaHaBJIHBanaci. DO,D;BHlKHaJI He
npo3pa1rnaJ1 wTopKa /7 ,8/ wapaHoii 65 MM H ,D;HCTaHUHOHHblM 
ynpasJieHHeM ,D;JIJI nornomeHHJI H3JiyqeHHJI Basanosa- qepeH
Kosa, B03HHKWero B MHWeHH OT nepsaqHoro nyqKa npoTOHOB 

70 I'3B. 

8 

.Ii' 

/ 

11'' . 

I 
.,, 

Puc. 5. Yc•poiJc•eo o()Hozo U3 c'le•'IUKoe l/epeHKoea. 
1 - MUllleH•- pa()ua•op; 2 - ewnycKHOe OKHO eaKyyMHOiJ Ka
Mepw; 3 - fl0Kycupy10111a11 AUH3a: 4 - no.1111pou()•1 /I I u .L /; 
5 - Ha6opHoe n.11ocKoe 3epKa.110; 6 - pezy.11upoeo'IHWiJ euH•; 
7,8 - 111•opKa c ()uc•aH'14UOHHblM ynpaeAeHueM; 9 - KOHU'leCKOe 
3epKa.110; 10 - d'>3Y 58 AVP ;11 - MaZHU•HaJI 3a111u•a d'>3Y; 
12 - ceUHf408aA 3a111u•a; 13 - MexaHU3M nepeMe111eHu.11 
no.1111pou()oe; 14 - MexaHu3M eeooa Mu111eHu. 
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YeTaHOBICa 6l101Ca nnoe1<Hx 3ep1Call /5/ B pae'leTHOe no

llo:>KeHHe npoH3BO.IUIJiaei. e noMomi.io eneuaam.Horo. ODTH

qee1Coro yeTpoieTBa H peryJUJpOBO'IHblX BHHTOB /6/. B pa-

6o'IHX yellOBHJIX DOll.llPOH,AW B e11eT'IT1Cax 1, 2, 3 H 6, 7, 8 
3aHHMallH DOllO:>KeHHe 'AJI.11 nponye1CaHHJI H3lly'leHHJI OT Mar

HHTHhlX 3ap.11.i:toB / l - non.11poa.i:tw/, a B e11eT'IH1Cax 4 H 5 
DOll.llPOH,Ahl nponye1CaJIH H3lly'leHHe OT 3ap.11:>KeHHWX 118.eTHU 

I 11 - DOll.llPOH.Ahl/. 

cl>OTOICa TO.Ahl clioTOYMHO:>KBTellei OTHOeHTellJ.HO ue1npa 

MBWeHH paenollarallHCh Ha paeeTOJIHHH 165 CM DO.A yrllOM 

1'"=100° IC HanpaBlleHHIO ny111Ca npoTOHOB ,AJIJI yMeHi.weHH.11 

f!>oHa OT 3apJ1:>KeHHWX 11aeTHU, JieTJl~X npeHM~eeTBeHHO 

unepe.i:t. OT npJIMoro nona.zta.HH.11 11aeTHU H3 MBilleHH Ha clio

To1Ca TO.Ahl DOelle,AHHe 3a~manaei. nepaMH,AallloHWMH eBBH

UOBhlMB 6llOICaMB /12/ TO~HOB 70 CM ICa)l(.Awi:. 

MeweHi.-pa.i:tHaTop /1/ 6wna swnollHeHa B3 pa.i:teaueoH

HoeToi1Coro nllaBlleHHoro ICBapua Tena "Herasil - I " e BMella 

cliopMy DOllOBBHW yee11eHHOro ICOHyea e -yrJIOM npe BepweHe 

2a = 96° e TollmHHoi B HanpaBlleHHB ny111Ca 40 MM. Hase.i:te -

HBe ny111Ca npoTOHOB Ha MBWeHi. oeymeeTBJIJlllOei. no ueHTPY 

DllOelCOB rpaHB /pHC. 4/. 
MoHHTopaposaHee npoTOHOB nepBH'IHoro ny111Ca npoe3Bo

.AHlloei. .ABYMJI TelleelCODaMH MI H M 2 /3 H 12 Ha pee. 3/. 
eoeTOJllUHMH H3 Tpex eueHTBJIJIJIUHOHHWX e11eT'IHICOB ICa)l(.Awi. 

Pa3Mephl 1CpeeTaJIJ10B e11eT11H1COB 6wlle 5,0 x 0,8 x 0,8 CM~ 
A6eOlllOTHaJI DpHBJl31Ca OTHOCHTellJ.HWX DOICa3aHHi MOHBTO

poB IC HHTeHeHBHOeTH ny111Ca DPOTOHOB B ICOllJ.Ue BWDOJIHJJJiaei. 

rpynnoi 31CenllyaTaUHH ye1CopeTellJ1 H<l>B3 nyTeM H3MepeHHi 

TOICa e noMoaui.10 ne1Can-3Jie1CTpo.i:toB. MHoro1<paTHa.11 "npe

BJl31Ca" DOICa3aHei MOHHTOPOB npH pa3HWX .ypoBHJIX HHTeH

eHBHOeTH B ICOllJ.Ue DOICa3aJia, 'ITO OTICJIOHeHHJI He npesoexo

.AHllH ±15lfo. 

4. YcAoeuR 3KcnepuMeHma 

Cpe.i:tHei npo6er MOHonollei B KBapue / p = 2, 25 z/cM3 / 
,All.II BMDYllheHoro enelCTpa, H306pa)l(eHHOro Ha pHe. 1, 
eoeTaBJIJieT npHMepHO 1,3 CM. Ha 3TOi ,AllHHe MOHODOllh 
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e 3apJ1,AOM g = 68,5 e B ,IUlaDa30He 'AJIHH BOJIH, eoOTBeT

eTBYJOmeM 'IYBCTBHTeJIJ.HOeTB clioTOICaTO,Aa e o6W'IHWM BXO,A

HWM OI<HOM. I OT ,\I = 3000 A AO A 2 = 650 0 A I, eenyeTBT 

OKOllO 2,6.10 6 clioToHoB. EeJIB see 3TB clioToHw nona.i:tyT Ha 

O,l.\HH clioTOICaTOA, TO OHB BW6hlOT OICOJIO 2.105 clioT03JieKTpo

HOB. B OT,AeJIJ.HWB C'leT'IHIC llepeHICOBa, 3axBaTWBa10~i 

Toni.Ko 11aeTi. JCOHyca e3ny11eHHJ1 B npe.i:tenax (:). ¢"" 7~ona.i:taeT 
H3Jly'leHBJI 3Ha'IHTeJiloHO Me Hi.me. 

,nn.11 onpe.i:teneHB.11 3dJclieJCTHBHOCTH YilM'A IC pereeTpauea 

MarHBTHWX 3apJI,l.\OB npe pa3JIB'IHWX ypoBHJIX ,ABeICpBMHHa

UBB aMDJIBTYA BMDYJiloeOB OT c)oTOYMHOlKllTene:i no MeTOAY 

MonTe-Kapllo npoB3BPABJle.il pae11eT 11ecna. clioT0HoB--Jr.ffiY-

11eHBJ1 Baeelloea-llepeHJCOBa, nona.i:taio~x e JCalK,Aw:i B3 6 
C'leT'IBICOB llepeHJCOBa /1, 2, 3, 6, 7, 8/, c yqeTo:..t: KHHe

Ma'.fBICB npouecc~ p + N ... p' + N' + g + g; BHyTpe.11.i:tepHoro 

ABB:JKeHHJI HYKJIOHOB._B Jl,Apax MBWeHB B3 SiO 2 c rpaHH'IHWM 

BMD.YJlhCOM 4>ePMB 0,22 I'3B/c; ~pocliBJIJl ny111Ca npoTOHOB 

70 I'aB, HaBe.i:teHHOrO Ha MBWeHr.; nornomeHBJI B3lly'leHHJI 

B BWDYCKHWX OJCHaX eaICyyMHOi IC&Mepw B. llHH3aX /npe 

y'leTe BX DOTeMHeHBJI DO.A B03.i:teieTBBeM B3lly'leHHJ1/; OT-

. pa:JKeHHJI ea DJIOCKHX H KOHH,eCKBX 3ep1<anax; KOHeTpyK

THBHWX oco6eHHOCTei yeTaHOBKH; .diripMhl pa,AHaTopa; sw-

6weaHB,R npo'J'oHOB e3 .ny111Ca 3a C'leT 11.i:tepuoro· nornoaueneJI; 

3aMe'AJ!eHBJI Mouononei, a TaK:JKe eneKTpani.uoi u a6eomoT

uoi, 'IYBCTBBTeni.uoeTe8 dioTOYMHO:JKHTenei 58 AVP. 
Clle,AyeT OTMeTeTi., 'ITO e pac11eTe 3aMe.i:tneue.11 Mouono

nei Y'IHTWBaJIHei. TOJIJ.ICO HOHH3aUHOHHWe DOTepe H npeue6-

peranoci. DOTep.IMB 3HeprBB MOHODOJieM ua TOpM03HOe e3-

J1y'leHee. 3TO CB•3aHO e TeM, 'ITO pa,ABa[(BOHHaJI AJIHHa x g 

,AJI.K uarHBTHWX 3ap•.llOB BeJIB'IHHOR OT g D AO 2 g D npeBhl -

waeT cpe.i:teei ex npo6er B pa.i:teaTope-Maweue. 

_ Pe 3 ylli.TaThl pacqeTa npeee.i:teHw B Ta6n. 1 All.II noporos 

.i:teeKpeMeuauee, cooTBeTCTBYIOIUHX N cjl.3n.2: 250 e N ;:: 400 
diOT03JleKTpOHOB, MaeeaM MarHBTHWX 3apJl,AOB m , pa.BHWX 

3, 4, 5 H 5,5 mp, aTaK:JKe pa3llB'IHWX MarHBTHbll 3apJ1,AOB 

B e,AHHHUaX MHHHM&JlhHOro ,ABpalCOBCKOrO g D = 68,5 e. 

Bo3MO:JKHoeTi. Bbl.i:teneue.11 MarHBTHblX 3ap.11.i:toB ua 3Ha-
1 

'IBTeJIJ.HOM dione 3apJ1>1CeHHblX qaeTBU OCHOBblBalloei. Ha 

ene,Ayiomex oueHIC&X. Ilpe M&KeHMaJIJ.HOB BHTeHeBBHOeTH 

II 
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npoToeoe BHYTPB JCOJIJ.Jl8 yc1<opaTen• e 2.H>1 2 npoToeoe 
a paeaouepaol BX p8CTEKJ<e e 1 ceK 38 pa3pem810~ee 

epeu• mecTBICp8THWX coen8.11eaal r = 10 HCeK 11epe3 
MBmeei.-p8J1B8Top npobeT 2.10 4 npo•oHoa. 

HcTO'IHBJC8MB ct»oaoeoro B3JIY'leHa• B8BBJioea- qepea1<oea 
B JCBaPJleBOM p&J1B8TOpe-usmeHB •BJI•JOTCJI see 38PJl>KeHHWe 
11acTBJlW, neT•~e 00.11 yrnoM JC H8opaeneeBJO nepes11aoro 
D)"IJC& He 6onee 11eu ii< 10° B 06na.11a10~e CJCOPOCTJIMB {3, 
npeewmaio~MB nopor B03HBJCHOBeHBJI B3Jiy11eeaJ1 Baeanoea
qepee1<oea. 

Ta1<BMB 11acTuaua MOrJIB 6wTi.: 1/ npoToaw nepea'IHoro 
D)"IJC8 c 3Heprsel 70 I'3B; 2/ BTOPB'IHWe •.11epewe '18CTBQW, 
rJI&BHWM o6p&30M DBOHW, JC&OHW, npoTOHW; 3/ 3JielCTPOHW 
B D03BTPOHW, B03HBJCWBe OT y·JCB&HTOB, CB•3&HHWX c pac
D&J10M 7T

0 ·Me30HOB, reeepapyeMWX B MBWeHB; 4/ 8 •3JieJCT· 
poHw, ew6ae8euwe nepea11HWMJJ npoTOH8MB; BTopa11ewua 
3&p•>KeHHWMB 'l&CTBJl&MB, a T&JC>Ke C&MBM MOHODOJieM. 

B1<na.11 3TBX '18CTBQ e cl»oeoeoe s3ny11eese 001<83&H 
B T&6JI. 2. 

EcJIB ee y11BTWeaTi. npoToew nepea11Horo oy111<a, B3Jiy11e
HBe OT xoTopwx norno~aeTc• mTop1<ol, TO J1JIJI cpe.11Hero 
'IBCJI& cl»OHOBWX OJ1H03&pJIJ1HWX 'l&CTBJl, B03HBJC&IO~X OJ1HO· 
BpeMeHHO B lCB&pQeBOM p&J1B& Tope. DOJIY'l8eTCJI OQeHJC& 
B 1,1.10~ 3TB 'l&CTBJlW J1&J1YT T8J<Oe >Ke B3Jiy'leHBe, JC&K B 
MOHODOJIJ. c g = 68, 5 e ' HO OHO 6y.11eT ocna6JIJITJ.CJI DOJIJ1po
BJ10M npa6JIB3BTeni.eo B 100 p83 /non•pB3YJO~JI cnoco6-
eocTi. . BCDOJIJ.30B8HHWX B ODWTe DOJIJIPOBJ10B COCT&Bd1JIJI8 
99,0+ 98,5~ B J1H8D830He J1JIBH BOJIH OT 3500 .110 7000 A DO 
J1&HHWM 38BOJ1& - B.3rOTOBBTeJIJ1/. 

0J1H&Ko cne.11yeT )"lecTi. e~e Tpa 06cTOJ1Teni.cTe8: 1/ eTo
pa11Hwe /cl»oeoewe/ 3apJ1>KeHHwe 11acTHllW MoryT HMeTi. 
npo6er B p&J1B8Tope npa6JIB3HTeni.Ho B .11ea pa3a npeewmaio
~I cpeJ1HHI npo6er M8rHHTHOrO 3&PJIJ1& c g = 68,5e;2/ xpaT
HOCTJ. npoxo)KJ1eea• npoToeoe K 11epe3 uameei.-p&J1H&Top 
yeeJIH'IHB8eT BKJI&.11 B 4ioeoeoe H3JIY'leHHe OT 8-3ne1<TpOHOB 
e K pa3; 3/ B OJ1HOM axTe coy.11apeea• po)KJ1aeTCJI napa 
MOHODOJIJ. • &.HTHMOHODOJIJ. c np:e6JIH3HTeJIJ.HO OJ1HH&JCOBWM 
npo6eroM. B &Tore nony11aeTc•, 'ITO aunJIHTY.118 cl»oeoeoro 
careana A 4i no OTHomeHBJO K caruany OT Moeonon• co
CT&BJIJleT A4'/A g - 1,2· 10- 2

• 
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5 . .6.1101<- cxeMa 3.lleK•poHuKu 

HMrrym.cw c aHO.D;OB . ~3Y c11eT'IHICOB qepeHICOBa 1, 
2, 3, 6, 7, 8 /pHC. 6/ 11epe3 .D;HCICPHMHHaTopw d l + d 8 H 

nHHHH 3a.D;eplKeIC DL 1 + IL 8 no,D;asanHci. Ha .D;Be cxeMw 
TPOBHWX COBila,D;eHHii CC 1 H 1CC 2 C pa3pewaIOUUIM BpeMeHeM 

1 = 5 HCeK. OT 3THX cxeM HMrryni.cw COBila.D;eHHii IlO.D;asa
IlHCb Ha cxeMy .D;BOiiHwx cosna,D;eHHii GC 3 c r = 10 HceK. 
HMrryni.cw wecTHICpaTHWX cosna.D;eHHi 3anyc1CanB pa3sepTI<B 
.D;Byx nsTHny11eswx ocnBnJiorpa~oB, ICOTopwe perBcTpBpo
sanH HMnyni.cw, IlOCTyna10UU1e c nocne.D;HBX .D;BHO.D;OB BOCb
MH ~OTOYMHOlKHTenei 58 A VP npe.D;sapBTeni.Ho ycBneuuwe 

. WHPOICononocHwMB ycHnBTensMB Y3- l l. 
Cny11a10 polK.D;eHBs MOHonons ,nepaICa .D;OIDKHo 6wno co

ITYTCTBOBa Tb nossneHHe 6oni.WBx BMnyni.cos / N ,::: 250 ~. 3n./ 

I SRO 

1 

5RO 

2 

Puc. 6. A iD i + A8 D8 - aHoow u ouH001»1 fPO•OYMHoxu•e.11eu 
58 AVP ; d 1 + d 8 - oucKpuMuHa111op1»1; DL + DL 8 - .11uHuu 
3aoepxe1<; CC 1 -;- 1CC s - cxeM1»1 coenaoeHuu Jc r = 5 HceK, 
u ., = 10 HCeK/; 5 Ro - ru1111u.11y<1ee1»1e oc11u.11.11ozpafP1»1; 
S - nepec<1e111H1»1e 6.1101<u; DP - llUfPpone<1a1111»; M 1 u M 2 - Mo
HU111op1»1. 
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O.QHOBpeMeHHO B C'leT'IBIC&X 1, 2, 3, 6, 7, 8 B OTCyTCTBBe 
T&ICOBWX B 4 B 5 c11eT'IBIC&X. 

KoHTponi. BHTeHCBBHOCTB npoTOHOB, naA&IOlllBX Ha MB
meHJ., npoB3BO.QHnc• ABYM.B MOH&Topaua, M 1 B M 2 • 

YOM.Q pa6oTana CBHXPOHHO c IUII<nou yc1<opeHB.B ,AnB
TenJ.HOCTLIO - 8 cell. CnycT.& - 1 cell nocne aJDKeKUBB 
npoToHoB c 3Heprael 100 M3B B 1<oni.uo c noMOlllJ.IO 
nyni.Ta ynpaaneHB.B YOM.Q A&B&nc• CTapTOBWI BMnyni.c Ha 
BBOA uameH&·pa.QHaTopa, 1<0Topa• no uepe yc1<opeHB.& npo
TOHOB B 30 crycTJCax AnaTeni.HOCTLIO no - 25 HCell B C>K8.TB.B 
ny111<a npoTOHOB B WHYP AO .QHaMeTpa 7+10 MM, npa6na
>Kanaci. J( ueHTpy &aJCyyMHOI 1<auepw. 3a 200 + 300 MCell 

AO 1<0Hua ua1<na yc1<opeHB.& nnoc1<aa rpaHi. uameHB 3aH&Mana . 
pa6011ee nono>KeH&e /+5/, T.e. He AOXOABn& AO ueHTpa 
JCaMepw c BHeWHel CTOPOHW JConi.ua Ha 5 MM. Ilocne CHaTB• 
BWCOKOI qacTOTW BHyTpeHHBI ny'IOK "pa36aH'IBpoaanc•" 
a c noMOlllLIO cneW1ani.Horo "6auna" a pe>KBMe "cTona" 

'pa6oTw yc1<op&Tena paaHouepHo a Te11eHae / 1 +1,4/ cell 

HaBOA&nc• ea uaweei.-paA&aTop. PaaHouepHOCTJ. HaBeAeHaa 
06ecne11aaanaci. cneW1ani.Hol "o6paTHol caa3i.10", pa6oTaa.
mel OT OABHO'IHOro CllBHTBnn•llBOHHOro C'leT'IBK& Ha ct3Y - 29. 

3neKTPOHBKa ycTaHOBICB 3anyc1<anaci. apeueHHWMB ao
poTaMB, OTICPWB&BUIBMBC• cnycT• 200-300 MCell OT ea11a
na pe>KBMa "cTona". ,QnaTenLHOCTJ. apeueeewx aopoT onpe
Aenanaci. JCa'leCTBOM paBHOMepHOCTB paCT.B>KICB B 1<one6a
naci. OT 0,5 AO 1 cell. Bea aefl>0puaue• nocne 1<a>KAoro 
u~na pa60TW yc1<opaTen• B Ha&eAeHB• npoTOHOB 70 I'3B 
Ha uameHi.-paA&aTop fl>a1<capoaanaci. c naTenyqeewx ocW1n
norpafl>oe ICBHOK&MepaMB PctK-5, a co C'leT'IBJCOB - 6nOJCOM 
nepec11eToB c BWXOAOM Ha uefl>pone11aTL UIIM-1. 

Kana6poe1<a aunnBTYA aunyni.coa c fl>oTOYMHO>KBTenel 
58 A VP e 11acne fl>oTo:me1<TpoHOB npo&3BOABnaci. cTaHAapTHOI 
MeTO.QHJCOI no OTHomeHBIO UIBPBHW aMnnBTYAHOro pacnpe -
AeneHB.B JC ero aunnaTyAe e ua1<cauyue, B3MepeHHoro c no
MOlllJ.IO aHanB3aTopa "NTA-512" B BMnynLCHWX c&eTOBWX 
BCTO'IBBICOB. TO'IHOCTJ. TaJCol 1<ana6po&JCB aunnBTYA fl>oTo
yMHO>KBTenel no H&UIBM OlleHJCaM COCTaBn.&eT ±20.,. 

16 

6. Bb16op on11uMa.llbHb1x yc.11oeuii pa6o•b1 

0o.D;6op neHeii 3a,Aep>KeJC DL 1 .;- DL 8 .ADJI nony11eueJ1 
wecTHICpaTHWX COBna,AeHBB npe nio6oii nonapuoii ICOM6Huauee 
C'leT'IBICOB 1-8 npoe3BO,AHJICJI JCaJC c IlOMOIJlJ.IO reuepaTopa 
HMilYJIJ.COB "Cossor,, · C ,ABOBHhlM BhlXO,AOM HMilYJIJ.COB, TaJC 
e npe pa6oTe yc1<opeTem1 B pe>KBMe "6au11eii", eue1011lBX 
.AJIHTeni.uocTi. "' 25 HCeK. B npe,Aenax uec1<oni.1<ex HCeK 

o6a MeTo,D;a ,Aaaane coana,AaJOUlBe pe3yni.TaThl. 
el>oToyMHO>KBTene 58 A VP pa6oTane npe uanpJI>Keuee 

"'2 KB c noAUeTKoii 4 nocne.QHex .ABHO.AOB. Hanpu1<eHee Ha 
acex C'leT'IBJCax /1, 2, 3, 4, 5, 6, 7. 8/ IlOCTOJIHHO KOHTpo-

JIBpoaanoci.. lliTop1<a, nepe1<phlaa1011laJ1 B3nyqeuee Baeeno
aa- qepeu1<oaa OT nepae'IHoro ny'l1<a npoTOHOB 70 I'3B 
B cl>oJCaJIJ.HOB IlJIOCICOCTe JCa)l(Aoro c11eT11e1<a qepeHJCOBa, 
BWCTaBJIJIJiaci. no MeHeMyMy C'leTa 3-ICpaTHWX coana,AeHeii 
c'1eT11e1<oa 1, 2, 3 e 6, 7, 8. Ope 3TOM An• ec1<nio11eHe.& 
B03MO>KHOCTH nona,AaHHJI cl>oTOHOB, MHHY• mTopxy, nnoc1<a• 
rpaHi. Meweue, o6paUleHHa• K ny111<y, 3a11epu.Bnaci., '1To6w 
ycTpaHHTJ. OTpa>KeHHoe e3JIY'l~HHe. 

OcHOBHblM npen.BTCTBHeM An• Hopuani.Hoii pa6oTw YII,QM 
.BBJI.BJiaci. TOHJCa.B CTpyICTypa BHyTpeHHero ny111<a npoTOHOB, 
o6ycnoaneuHa.B "1<aa3e6au11epoa1<oii" npoTouoa a pe>KBMe 
"pacT.B:>KJCe" pa6oTbl yc1<opeTen•. )J;naTeni.HocTi. "1<aa3e6aH-
'leii" COCTaBJI.BJia 'T'. 6 - 180 HCeK, a 11aCTOTa f = 2,6 MI'11. 

KB 
Oocne BHeApeHe• Ha y~1<bpeTene HCl>B3 cecTeMbl no,AaaneHe.B 
"xaa3e6aH11epoaxe" 11epe3 Memeui.-pa,AeaTop YilM)J; 6wno 
nponyllleHo -7,7.1015 npoTOHOB a 6wno 3aperecTpepoaaHq 
120 wecTeJCpaTHWX coana,Aeueii npe nopore ,AecxpeMeHaue:H: 
N 2 250 cl>. 3JI. Ope 3TOM oxa3anoci., 'ITO .AJIJI 96 co6blTBii 
OTHomeuee cpe,AHex aMnJIBT}'..A e~nyni.coa, 3apeiecTe_apo
aaHHWX Ha ocueJIJiorpacl>ax, Al I All - 1/3, r,Ae Al e A 11 -

cpe,AHHe aMilJIBTY.Abl eunyni.coa B c11eT11exax qepeHKOBa 
c l e II -non•poe,AaMH cooTBeTcTaeuHo. 3Te cny11ae coa
na.a;eHeii He uorne 6WTJ. Bbl3B&Hbl MOHOilOJI.BM!I, T&K _KaK 
AJIJI Hex a n1060M cny11ae .AOJI>KHO 6blno 6wTi. A..L > A II • 
Oepa0Ha11ani.Ho Mbl eHTepnpeTapoaana ax KaK coana,Aene• OT 
e3Jiy'leHe.B BTOpH'IHblX 'l&CTell c IlOJI.BpB3allHeii p - 50~. 
0,AH&KO npoae,AeHHWe cl>oHOBble OilblTbl c nepeKpelJleHHblMH 
IlOJI.BpOH,AaMB (l +II> B c11eT11exax 1, 2, 3 H 6,7, 8 H napan-
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nenJ.HblMB B 4 B 5 C'leT'IBKax B KBapuesoi MBWeHJ.IO noxa-
3ane, 'ITO B 3TOM cny11ae TaIOKe BMelOTCJI wecTBKpaTHble 
cosnaAeHBJI, npe11eM OTHOWeHee cpeAHBX aMnnBTYA HM
nyni.cos s nro6oM B3 c11eT11exos c nepexpeiueHHblMB non•
poeAaMe K cpeAHBM aMnneTyAaM BMnyni.coB B C'leT'IBKax 
4 e 5 / c napanneni.HblMB nonJ1poeAaMe/ A 11 + l I A 11 - 1I3 , 
T.e. nony11enoci. TaKBM )l(e, xax e B cny11ae 3xcno3euee 
"O)l(BAaHee MOHOnon•". 

B oni.1Te, npoBeAeHHOM c yrnepoAHOii MeweHi.ro npe 
opeeHTauee nonJ1poBAOB Taxoi )l(e, xax e npe "o>KBAaHBB 
MoHonon•", TaK)l(e Ha6nroAaneci. cosnaAeHBJI, a cpeAHJIJI 
aMnneTyAa eMnyni.cos no ocueJIJiorpaMMaM cosnaAaJia co 
cpeAHBMB aMnJIBTyAaMB cl>oHOBOro onLITa ( npe MBWeHB 83 

SiO 2)B C'leT'ITKaX 1, 2, 3, 6, 7' 8. . 
fia OCHOBaHBB cl>oHOBLIX onLITOB see 96 weCTBKpaTHblX 

cosnaAeHBii 6L1JIB BHTepnpeTepoBaHLI HaMe KaK cosnaAeHBJI, 
06J13aHHble BLl6BBaHBIO cl>oT03neKTPOHOB c cl>oToKaTOAOB '1>3Y 
rpynnaMB BTOPB'IHLIX 'laCTBU, o6yCJIOBneHHLIX "TOHKOi CTpyx
Typoii" BHyTpeHHero ny11Ka npoTOHOB. 

3To no3soneno HaM npe aHane3e wecTBKpaTHLIX cosna
AeHeii ycTaHOBBTb )KeCTKBii KpBTepeii CJiy'laJI "MOHOilOJib": 
B C'leT'IBKax 1, 2, 3, 6, 7 B 8 aMnnBTYAbl BMnyni.coB AOJI:>KHLI 
6L1Tb 6oni.we 250 cf>.3JI., a B '4 B 5 C'leT'IBKax BMnyni.Cbl AOJI:>K
HLI OTCYTCTBOBaTi.. 3TOMY KpBTepBIO He YAOBJieTBOpJln HR 
OABH cny11aii weCTBKpaTHblX COBilaAeHeii. BepOJITHOCTb HaJio
)l(eHBJI CJiy11aJ1"MOHOilOJib"ecny11aJ1"TOHKaJ1CTPYKTypa"oue
HeHa HaMe xax ,,,10- 1 ~ OcTasweecJ1 24 co6L1THJ1, HM.eewue 
MeCTO B pe:>KBMe "O>KBAaHBJI" BHTepnpeTepoBaJIBCb KaK 
"c6poc Ha cTeHKe" KaMepw ycxopeTen•, nocxoni.xy ocuen-.... 
norJ)aMMLI 6L1ne aHanorB'IHbl ocuennorpaMMaM, nony11eHHblM 
B AOilOnHBTeni.HOM cl>OHOBOM OilblTe c y6paHHOB MBWeHJ.JO
paABaTOPOM. B 3TBX cny11aJ1x ea scex ny11ax ocueJIJiorpaMM 
oT c11eT11exos 1, 2, 3, 6, 7, 8 e 4 e 5 6wno 3aperecTpepoeaHo 

3Ha'IBTeni.Hoe qecno npe6nB3BTeni.Ho OABHaKOBLIX BMnyni.
COB c aMnneTyAaMe N ;:: 250 cf>. 3n. KpoMe 3Toro, BRA 3Tex 
ocuennorpaMM He 0Tne11ancJ1 OT eeAa ocuennorpaMM c 6-
xpaTHblMB coenaAeHBJIMB npe pa6oTe c yrnepoAHOii Me-
we Hi.JO. 

3arpy3KB ecex C'leT'IBKOB lfopeHKOBa npe Bb16paHHblX 
noporax ABCKPBMBHaTopoe d 1 -;- d8 He npeeocxoAene 10 6 , 
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a '1>3Y pa6oTaJIB B JIHHeRHOM pe:>KHMe no CYMMe MeAJieHHO 
H 6LICTPO MeHJllOJUeiicJI KOMnOHeHT TOKa. 

7. Honpae1<u u pe3y11u1a111r.1 31<cnepuMeH111a 

B CBJl3H c TeM, 'ITO 3KcnepeMeHT npoBOAHnCJI B TJl:>Ke
nblx paAeaueoHHLIX ycnoseJ1x, Heo6xo~Mo 6Llno nposo~Ti. 
KaJie6poexy aMnnHTYA BMnyJIJ.COB OT cl>oTOYMHO:>KHTeJieii ne -
peA xa)l(ALIM ceaecoM. KaJIB6posxa, nposeAeeeaJI nocne 
nocJieAHero ceaeca pa6oTLI YilM,l{, noxa3ana, 11To Maxce
MaJii.Hoe naAeHBe a6conroTHOR 'IYBCTBBTenLHOCTH cl>OTOKa
TOAOB cl>oTOYMHO:>KHTeJieii 58 A VP COCTaseno .,. 30,,. 

KpoMe 3Toro, B 3KcnepeMeHTe ecnoni.3osaneci. wecTi. 
o6pa3UOB MBWeHeii-paAeaTopos, H3rOTOBJieHHblX H3 pa3-
nB'IHblX paAHaUHOHHOCTOHKHX Keapues, B pa3JIB'IHOii CTene
HB npeo6peTaBWBX OKpacxy nOA B03AeiiCTBHeM 06ny11eHHJI 
npoToeaMe 70 I'3B. 

Y11eT 3Toro 06cTOJ1TeJILCTBa noKa3aJI, 'ITO aYnJIHTYAa 
eMnynLca 3a c11eT nornoiueeeJI e3ny11eeeJI B MHWeHe-paAea-
Tope yMeHLWBJiaci. ea 28~. • 

Pe3yni.Tepyro~ee yyeei.weeee eynyni.ca OT 3THX ABYX 
cl>aKTOpOB COCTaBHJIO 58~. 3TO npeeeno K TOMy, 'ITO Aeii
CTBHTeJIJ.HblH nopor COOTBeTCTBOBanN;;::400 cf>.3n., a 3c1>4>ex
TBBHOCTb YCTaHOBKB yMeHJ.WBJiaCL AO 3Ha'leHHii, npeBeAeH
HLIX B Ta6JI. 1. 

HcXOAJI B3 noneoro noToxa npoTOHOB B 7 ,7 .1015npo110-
Hoe, nponyiueHHLIX qepe 3 MHWeei.- paAHa Top, 3cl>cl>eKTHBHOii 
TOnJUHHLI MHWeHH f scp , 1] - 3c1>4>eKTHBHOCTH yCTaHOBKH K 
perecTpauee e3ny11eHHJ1 BaeH:noea- qepeHicoea OT nap Mo
Hononi.-a.HTHMoeononi. npe 3aAaHHOM nopore ~cxpeMeea
uee eMnyni.coe, xpaTHOCTH npoxo)l(AeHBJI K npoToeoe 70I'3B 
11epe3 Meweei.-paAHaTop 6hlna onpeAeneHa sepxeJ1J1 rpaHe.ua 
ce11eHeJI po)l(AeHHJI Moeononeii npoToeaMe 70 I'3B ea HYK
noH JIAep Meweee B peaxuee p + N .... p' + N' + g + g no 
cf>opMyJie 

a ( 95 % ) 3 /2/ < 

rAe N n 

IpNn1J K 
- .'IBCJIO HYKJIOHOB Ha CM 2 MHWeHB c f sip= 3 CM. 
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KpaTHOCTL npoxo)l(,IJ;eHH.& npoTOHOB 70 I'3B qepe3 MHWeHL 
YilM,D; paCC'IHTLIBaJiaCb Ha OCHOBe fliopMyJI ' npHBe,D;eHHLIX 
B pa6oTe/3/ c y'leTOM oco6eHHOCTeH npoTOHHoro CHHXpo
TpOHa Hcl>B3/19 /Kpacq;= 8,4/. BeJIH'IHHa K TaK>Keonpe
.D;en.anacL 3KcnepHMeHTaJILHO nyTeM o6ny'leHH.& TOHKOH 
/20 MUKPOH/ yrnepo,D;OCO,D;ep>Kamei nneHKH, noMeIQeHHOH no 
Topny MHWeHH-pa,D;Ha Topa co CTOPOHLI BJieTa np_OTO~OB B MH-

weHL, H ecnOJib30BaHH.R peaK:QHH ~2 C ( p' p n) ~l c fl: 151 B • 

/Ce'leHHe 3TOH peaK:QBH npH 70 I'3B, nony'leHHOe nyTeM 
rpy6oi 3KCTpanon.11nHe ,D;aHHLIX, B3.llTLIX H3 pa6oTLI 120 I · , 
npH 3Hepree npoTOHOB 28 I'3B, npHHHMaJIOCb paBHLIM 
30 M6apH/. 3KcnepeMeHTaJILHaJI BeJIH'IHHa noJiy'IHJiaCb pas
HOB K ~k.:n.=' 8,3, 'ITO cornacyeTc.11 c pac'leTHoii seJIH'IHHoii. 

IS 7 24 .u. Ilpe Ip =7,7.10 , Nn = 4,0 1.lO , K = 8,3 H 3"""eK-
THBHOCTJIX YilM,D; ,D;JIJI perHCTpanHB MOHODOJieii pa3HLIX 
Mace, npese,D;eHHLIX . B Ta6n. 1, 3Ha'leHe& sepxHeii rpaHBULI 
ce'leHe.11, ycpe,D;HeHHoe ne ,D;eana3oHf Mace MOHononeii OT 
mg = :fo1 p .llO m ~ =.5,5m P' Ha OCHOBaHBH cl>OPMYJILI /2/ 

DOJIY'IBJIOCb paBHLIM a /95'1o/ -<: 10-4o CM 2• 3TB ,D;aH
HLie OTHOCJITCJI K o6nacTH MarHBTHLIX 3ap.11,D;OB OT - 2/3g J) 

.D:0-2 gncospeMeHeM>KH3HH't:' > 3.10-11 ceK. 
. . µ 

OTpenaTeJILHble pe3yJILTa1LI noecKa MarHHTHblX 3ap.11.D:O!/ 
BO scex ODLITax, B TOM 'IHCJie npe 70 I'3B H 300 I'3.S;. 
no-BB,D;HMOMy, MoryT 6b1Tb o6'1t.RCHeHbl c TO'IKB 3peHBJI 3a
npe1Qa101.Qero npHHUHna Ha cymecTsosaHee B npepo,i(e cso-
60.llHLIX MarHBTHblX 3ap.11,D;os, Bbl.D;BBHyToro B pa6oTe Kypcy
Ho'itny /Zl I Ha ocHose cne,llcTeeii, nony'leHHLIX H3 o6o6meHHOH 
TeopHB rpaBBTa:QHB. ,lJ;aJILHeiwee pa3BBTBe 3TOH Teopee 
H 3KcnepeMeHTLI Ha ycKopHTen.11x c eme 6onLweii 3Hepreeii 
D03BOJIJIT ycTaHOBBTb, JIBJIJleTCJI JIB 3TOT 3anpeT a6comoTHblM. 

AsTopLI rny6oxo 6naro,llapHLI ,llHpeKnee Jla6opaTopHB 
.&,llepHLIX npo6JieM 3a BCeCTOPOHHIOIO DO.ll,D;ep>KKY B DOCTOJIH
HYIO DOMOIQb B pa6oTe B oco6eHHO - 'IJieHy-KoppecnoH,lleHTY 
AH CCCP B.Il.,ll;>Kenenosy, npofli. A.A. T.11nKBHY B npofli. 
JI.H.Jlane.D;ycy, ,D;Hpexne.11M OHJIH H Hcl>B3 3a npe,D;otTaeneH
HYIO B03MO>KHOCTb BLinOJIHHTb 3TY pa6oTy. eceMy OT ,lleJiy 3K
cnnyaTa:QHH ycxopeTen.11 Hcl>B3 H e oco6eHHOCTH 'IJieHy-Kop
pecnoH,lleHTY AHCCCP A.A.HayMOBy, IO.M.A,D;o,A.A.:>Kypas-
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nesy, B.r.Poro3HHCKoMy, O.,D;.IlpoHHHY, M.H.liynraxosy, 
B.H.3ainesy, A.r.HeBCKOMy, B.Jl.lipyKy, IO.H.Opnosy, 
K.Il.Mw3HBKOBy, B.Il.rpH.D;acosy, li.A.3eneHosy, A.BacioxH
Hy, a TaK)l(e E.cl>.Coxonosy H B.E.liopo.D;HHy. 

Mw 6naro,D;apuw B.M.CH.D;oposy, IO.A.liaTycosy, B.Il.Ile
peJIWrHHY 3a o6Cf)K,D;eHHe nepBOHA'IAJlbHOrO npoeKTa onwTa, 
IO.K.AKHMosy /coasTopy npoexTa/ H A.cl>.,D;yuaiinesy 3a 
CO,D;eiCTBHe H UeHHWe COBeTW, Il.ffiyneKy /coaBTopy npoeKTa/ 
3a pac'leT 3cW>exTHBHocTH ycTaHoBKH IlM,D;, B.r .3Heosy, 
A.H.CHuaesy H IO.r .liy.D;.awosy la o6ecne'leHHe 3KcnepH
MeHTa CTaH,llapTuoi 3JieKTPOHHKoi, A. T .BacHneHKO, npofli. 
M.H.ConosLesy, IO.r .liawe 3a nocTO.&HHyio noMomi., a Tax
*e IO.H.EdiHMosy, B.B.EpMaxosy, Il.JlynTaxy, B.H.Cow
HHKosy, T .H.Ko3JIOBOi H JI.H.BapraHOBO:it 3a 60JILWYIOPa6o
TY no BCeCTOPOHHHeMy o6ecne'leHHIO 3KCDepHMeHTa. 
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