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IIocne ony6JIHKOBaHB11 .B 1971 r. pe3ynLTaTOB 3KCnepu-
MeHTOB no llOHCKY pacna.u;oB HeiiTpanLHWX AOnro>KHB~X 
xaoHOB lla ABa MIOOHa /I/, B03HBxinl.·TaK Ha3LIBaeMaB "npo: 
6neMa K 0 -2Mro". Teope':fuqecKHe acneKTLI 3TOH npo6neMW 
nojpo6Ho _ npoaHaJIH3Hpoualiw u o63opHw pa6oTax /2-,3/ - , 

' " . ~ . 
BLIBOMMH KOTOpLIX MLI 3AeCL llOHL3yeMC11. 

-CyTL npo6neMw CBOAUnacL K To:My, 'ITO nony'leHHaB 
- B 3KCllepHMeHTe··/l/ BepXH1111 rpaHBua OTHOWeHBB wHpHHLI •· 
'"pacna.;:~;ou Aonro>Kftu~:X- x~OH()B :Ha 2 MiQoHa x nonHoji wu
PHHe oKa3anacL paimoii 

R ( ) = r(Kl,-+fLfL) 
L flfl - rL ':::1,8 .w-9 

'ITO B TpH C HHWHHM pa3a MeHLWe COOTBeTCTBYIOIUeii Teope
TH'Iecxoii HH:>KHeii rpaHBULI, BLI'IHCneJIHOii HecxonLKHMH a:B-

, TOpaMH ./4/ - /6+1 2/ ~ 10-9 • ' ,,-
. -. ·' .,_ . :-'; . -

TeopeTH'Iecxag rpaHBua cooTBeTCTByeT oueHKe uenu'IH-
HLI MHHMoii 'lac~~ ,aMnJIHTYALI yxa3aHHoro pacnaAa B npeA
llOJIO)I(eHBH, ~TO pacnaA HAeT TOHLKO 11epe3 npoMe)KyTO'IHOe 
cocToBHHe c · ABYlU raMMa-xuaHTaMH. B ocHo:By pac'leTa 
6LIJIH llOJIO)KeHLI TElKHe AOBOHLHO o6iuHe cPH3H'IeCKHe npeAUO· 
no)KeHHB; xax · y:HHTapHOCTL_ S -MaTpiluw, uwiionHBMOCTL 
CPT-cucTeMLI, oTcyTCTBHe Ha6nroAauwuxcg pacna.u;ouK 0

-

Me3oHoB- Ha HeH3BeCTHLie · ,HOBLie 'laCTHUW, OTCYTCTBHe 
_aHOManLHO 'CHnLHOrO B3aHMOAeHCTBH11 Me)I(Ay 'IElCTHUaMH .. 
B ' npoMe)KyTO'IHOM COCTOBHBH. Bee 3TH. npeJuiOHO)KeHBB·· 
onpo6oBaH:bl MHoi·oxpa THO, H no3TOMY cl-eneHL AOCTo:Bep:Hoc-
TH :r_eop_eTH'Iecxoii oueHKH BenH'IHHLI R L(flfl)_. He noAUep- · 
raJiaCL COMHeHHIO. 
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. Co BpeMeHH nosBJieHHs "npo6JieMw K 0 
- 2MIO" 6wno 

npe,D;JIO>KeHO MHOrO rHUOTe3 ,D;JIS ee 06'LSCHeHHS. IloqTH BCe 
OHH HCXO,D;HJIH H3 cy~eCTBOBaHHS HeKOTOporo MeXaHH3Ma, 
qacTHqHo KoMneHcHpy~ero BKna,D; ,D;ByxciJoTOHHoro npoMe-· 

. >KYTOqHOrO COCTOSHHS. 3TH rHUOTe3LI MO>KHO pa36HTL Ha 
3 rpynii1>1: 

1/ BBe,D;eHHe HOBLIX B3aHMO,D;eHCTBHH C HapymeHHeM 
CP-HHBapHaHT~OCTH B K 0 -2MIO H/HJIH K 0 -2 raMMa-pacna
,D;ax; 

3/ npe,D;UOJIO>KeHHe 0 HapymeHHHciJyH,D;aMeHTaJILHLIX npHH· 
n;HnOB cilH3HKH, TaKHX, KaK CPT-TeopeMa H yHHTapHOCTL 
S. ·MaTpHD;LI. 

BTopas H . TpeTLS rpynnLI He Tpe6yiOT Hapywemul CP
HHBapHaHTHOCTH. 

H3 Bcex 3THX rHnoTe3 nepBas oKa3anacL.TeopeTHqecKH 
HaH6oJiee npOCTOH H HHTeHCHBHO o6Cy>K,D;aJiaCL. 
Ee BnepBLie BLICKa3aJIH KpHCT H JIH /5/,. npe,D;noJio>KHBWHe, 
qTo no.D;aBJieHHe Kt 2MIO-pacna.D;a BLI3BaHO .D;eCTPYKTHBHOii. 
HHTepciJepeHD;Heii Me>K,D;Y pacna,D;aMH Ha ,D;Ba MIOOHa Kf - H 
K~ -cocTosmiii, BXO.D;s~x B BOJIHOBYIO ciJyHKD;HIO Kt H Ks : 

IKL"> = IK 0

2 > + ~ IK! >; IKs >= IK1 > +eliq >; 
r.D;e 1 e 1 = 2 .10-3. TaKas· HHTep'c~JepeHD;Hs BO~Mo>KHa c yqe
TOM_ MaJIOCTH r, ecJIH aMnJIHTy.D;a K 0

1
· .... . 2MIO .D;OCTaToqHo 

BeJIHKa H pacna,D; npoHcxo,D;HT ·c HapymeHHeM CP -qeTHOCTH. 
IlpoBepKa 3TOH rHnOTe3LI COCTOHT B. UOHCKaX aHOMaJILHO 

60JILWOH WHPHHLI pacna,D;a Kg -> 2MIO, OD;eHKa KOTOpoii Ha
XO,D;HTCS B npe,D;enax OT 10- rs ,D;O 10""'7·rs B 3aBHCHMOCTH 
oT MexaHH3Ma HapymeHHs CP -HHBapHaH"I:HOCTH, qTo Ha MHoro 
nopS,D;KOB 60JILWe COOTBeTCTBYIOuleH BeJIH~HLI B CJiyqae 
coxpaHeHHs CP B pacna.D;ax K~ Ha.D;BaMrooHa/5 ·10- 1 ~/6( 

Bo3MO>KHLie MexaHH3MLI CP -HapyweHHs B pacna.D;ax 
K0 Ha ,D;Ba MIOOHa HJIH Ha .D;Ba raMM_a-KBaHTa no.D;po6Ho pac-
CMOTpeHLI B pa6oTax / 2 ,3,7 ,8/. CooTBeTCTBYIO~e on;eHKJI 
_cKopocTH pacna.D;a K s . .... 11 11 npHBe.D;eHLI B · ma6A. 1. . .. · 

H3 ma6A. 1 BH.D;HO, qTo HaH6oJILmee 3HaqeHHe ,D;Jis nap
n;HaJILHOii WHpHHLI pacna.D;a KOpOTKO>KHB~ero KaOHa Ha ,D;Ba 
MIDOHa nonyqaeTcs B cnyqae ,D;On~eHHs CP-HeHHBapHaiiT
HOCTH B pacna,D;ax K 0 

.... /l/l. TaKoe >Ke ,D;on~eHHe .D;JIS pac
na.D;oB K0 .... y y ,D;aeT 6onee HH3KYIO rpalmny. ,IJ;o6aBJieHHe 
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. 1(. CP-HeHHBapHaHTHOCTli aHOMaJILHLI'x /HeH3BeCTHLIX/ mr->yy:. 
• H 7171-+ /l/l . B3aHMO,D;eHCTBHH npHBO,D;HT K e~e 6oneeHH3KOH:( . 

·"':,_. . . ., . 
rpaHHn;e. 

,IJ;o He,D;aBHero BpeMeHH B JIHTepaType 6LIJIO H3BeCTHO 
BCero. 3 3KCnepHMeHni,.'B .KOTOpi.Ix onpe,D;eJISJiaCL BeJIH~Ha 
R,. (. ) 118...;.20/ ./c_ M. ma6A. 2V. ·· '.·' .· ··::_. .... · · ·. .· s /l/l . . .. . - .. 
. Pe3yJILTaTLI. 3THX 3KcnepHMeHTOB .D;aneKH OT TeopeTHqe- ·· 
CKHX o'n£mo:K. Co:BceM He,D;aBHO B CBS3H c. npo6Ji:eMoii K0-+2:MIO 
6LIJI UOCTaBJieH cneD;HaJILHLIH 3KcnepHMeHT /9/ UOUOHCKY 
pacna,D;a Ks·-> 2MIO C UOMOiiu.IO COBpeMeHH~H ·ycTa.HOBKH ·'--;' 

._ cne:icTp.oMeTpa c · np(mopu;HoHaJILHLIMH KaMepaM:B:/ IlonyqeH-_. 
~··Has B HeM BeJIHqHHa Y>Ke HCKm(yqaeT '6onLWHHCTB<{Mo,D;eneii,-· -

nepeqHcJieHHLIX B··ma6A •. 1. O.zrilaxo···KaK OTMeqaJIOCL B'pa-
' nopTepcKoM· ~oxma,D;e :s~mTexa Ha :KoHciJepeHltiili"B 3Kc-aH.: 
IlpoBaHce./10 , noHCKH pacna,D;a • Ks .... 2M~ SBJIJIIOTCJI noKa 
e,D;HHCTBeHHOH B03MO>KHOCTLIO o6Hapy>KHTb. cna6Lie CP:-Ha
pywaro~He 3cilcileKTLI B pacna.D;ll,X ~L .... 2y .:_:s"mTex npli3LI
Ban npO,D;OJI>KHTL 3TH 3KCnepHMeHTLI,· HeC¥0Tps· Ha,TO, qTO
UOSBH~~CL ,D;pyra~~a6oTa 11;1/, B KOTOpoii: BeJIH~Ha RL(/l/l) = · 
= /12 _:4 ·/ • 10.-· , no-.BH.D;HMOMY, cornacyeTcs c yKa-
3aHHOii BLIWe TeopeTHqecKOH OD;eHKOH H npo6JieMa K ·2MIO 
npHo6peTaeT .D;pyryiO I 3KcnepHMeHTaJILHYIO/oxpacx:r: · 

B ,D;eKa6pe_ 1971 ro,D;a HaMH 6Lino npe,D;Jio,KeHo/1 / npo.: 
BeCTH 3KcnepHMeHT no .. noHc:Ky pacna,D;a· Ks -·~ /l/l iia ycKo:-';" 
pHTeJie HHCTHTyTa ciJH3HKH BLICOKHX 3HeprHH /CepnyxoB/ . 
Ha 3HeprHsx 70 T3B c noMo~LIO 6ecciJHJILMo:Boro HCKpoBoro -
cneKTPOMeTpa, HcnonL3oBa:Bweroci ,D;Jis HccneJioBaHHspere
HepaD;HH HeiiTpaJILHLIX KaOHOB /l:V. :Snaro,D;apx HaJIH~IO B co
CTaBe cnexTpo:MeTpa .D;eTeKTopoB MIOOHOB :H 6mi3oCTH KHHe
MaTHKH K 0 

.... r+r~- H K 0 
.... 11+11- ·-pacna,D;oB, 3TaycTaHOBKa_-

npHto,fula .D;JIS H3y'ieHHs pacmt.D;oB ~ s .... 11 +/l-: · · 
B KaqecTBe HCToqHHKa K0 -Me3oHoB npe;IVIaranocL Hc

nonL30BaTL peaxnlrio Heynpyroro po>K.D;eHHs K0 -M:e30HOB 
B HeiiTpOH•s,n;epHLIX :B3aHMO,D;eHCTBHSX, cciJopMHpOBaB ,D;JIS 
3Tt}ro nyqoK. HeHTpOHOB, OpHeHT~pOBaHHLIH.UO,lJ; yrJIOM'0° :K_ 

BHyTpemie:My nyqKy npoToHoB B yc_KopiiTene. HcnonL~ oBaHHe 
. HeiiTpOHHOr'o .ny~a no,D; 0 ° HMe eT cneJtyiOUiHe npeH~e cr: . 

' . .. .·.. . . . 

Ba: 
1/ Ha QCHOBaHHH ,D;aHHLIX 3KCnepHMeHTOB npH 3HeprHH 

29 · T3B /1 4/- H npHMeHeHHs Macll1Ta6Horo· npeo6pa3oBaHHs 
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TeopeTH'IIecixa.a: o:Qeuxa HB>KHeii rpau~w cxopocTH pacna.u;a 

Ko-.f.L+f.L-·· s . 
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1. 

2. 

3. 

4. 

5. 

1. 
2. 
3 .. 
4. 
5. 

Ilpe.u;nono>KeHHe 

CP -xuBapHaHTHOCTh B pac
na.u;ax K ... {L f.L 
CP -ueBHBapxaHTHOCTh B • 
pacmi.u;ax·K-. yy · · 
CP -ueHHBa,pxaHTHOCTL B 
pacna.u;ax K -+ yy . , 
.u;ononHHTem.uoe auo:w:an~»
uoe CP.-BHBapBaHTHoe 
B3aHMO,D;eHCTBHe TTTT-+ f.Lf.L 
CP-ueHHBapBaHTHOCTh B 
pacna.u;ax K :..- yy 
.D;OllOJIHHTeJILHOe aHOMaJIL
uoe CP -xuBapHaHTHoe 
B3aHMO,AeHCTBHe TTTT-+ [.Lf.L H 
TTTT-+yy 
CP -BHBapilaHTHOCTL B 
pacna.u;ax K -+ f.L f.L · , 

R8(pp.)~ r<Ks~f.Lf.L)Ccwnxa rs 

2:10 ·10-7 

~ 6 ;fo-7 

~3·10-7 

>1 6· 10-7 
- ' 

·~5 • 10-11 

/2/ 

/2/ 

/2/ 

/8/ 

> /6/ 

Ta6n~a_2 

3xcnepHMeHTanLHOe onpe.u;eneuxe cxopocTH pacna.u;a 

Ko-.f.L+f.L-
S 

Rs<t-Lt-L) =r <Ks ... [.L[.L) 
rs 

-5 rL < 7,3· 10 . 90..,., y • .u;. 
- 5 rL < 9,7· 10- 68-JV y • .u;. < 0; 7. 1 0 ~5 • 90'1o y • .u;. 
<5.16 • 10 -5 90tfo y • .u;. 
~ 3,1•10-7 90tfo y • .u;~ 

CcLIJIKa 

/18/ 
/19/ 
/20/ 

,l(auua.a: pa6oTa 
/9/ 

MO>KIIO O~aTh, liTO. cneKTp.HeiiTpoHOB, po)I(AeHHLIX 70 TaB 
np.OTOHaMH JIO.D; yrnOM 0° , 6y.zieT BMeTh OCTpwH JIBK npB 
cpe.n;ueii 3Heprxx 64 raB c nonymJipBuoii 8 raB. 

2/ O:QeHKH BHTeHCBBHOCTBiieiiTpoHoB yxa3aHHoro cnexT
pa JIO.D; ·yrnOM 0 ° , C.D;enaHHWe Ha OCHOBaHBB CTaTBCTB'IIeCKOH. 
TeOpHB /15/, JIOKa3WBaloT,'IITO npB HHTeHCBBHOCTB npOTOHOB, 
c6pacWBae:w:wx 3a :QBKn pa6oTw ycxopxTen.a: ua amoMHHBeByro ··. 
:w::RmeHh · .u;nmioii 2 CM, paBHoii 3 · 10 11 ~ MO>KHO O>KH.D;aTh 
no'i'ox HeiiTpOHOB .u;o 5 · 10 7 u Tenecuo:w: yrne 10-6 c•ep. 

3/ Cnex'ip po)I(Aeuuwx K0 -Me3oHoB x xxxHTeucx:BuocT~» .. 
6y,JlyT :Mano OTnB'IIaThCJI OT CJF)''IIa.H po)I(AeHHJIBX BHyTpeHHBM. 
Jly:qKOM npOTOHOB. . 

,l(n.a: npoBepKB B.D;eB ,D;aHHOH JIOCTaHOBKB 3KCnepHMeHTa, 
O:QeHKH BHTeHCHBHOCTB HeiiTpOHOB. H KaOHOB, a TaK*e .D;n.JI 

Bw.a:cueuu.a: p.a:.u;a MeTO.D;Hlf:ecKHx BonpocoB 6wn npoBe.n;eH 
npo6Hwii 3KCnepBMeHT C annapaTypoii, pa·cnono>KeHHOii no: 
cxelde puc. 1. B xa11ecTBe :w:xmeHB, :.;z.u;e po:>KAa~c~»Ks , 
6wn Bw6pau nonx:nuneu /18 z/cM , B. 33 . z/cM 2 /. · 

n + c -+ .•••.. +K 0 -+TT++TT s 
+ -n+ c -+ • • • • • • + f.L + f.L , 

/1/. 

/2/ 

nepBwii B3 KOTOpldX 6wn MOHBTOpHpyiOI:QBM B JI03BOJIJIJI 
o:QeHHTL noTOK K s 3KcnepHMeHTaJILHo. BTopoii - pa6o1f:Hii 
npo:Qecc, onpe.u;en.a:romaii cxopocTh 3anycxa ycTaHOBKH B 
clloHOBLie ycJIOBHJI npH BLI.D;eneHBH K -+ 2:w:ro-co6LITBii. B 
060BX cnyqa.a:x .D;JIJI 3anycKa YCTaHOBKH'Tpe60BaJIOCL npo-
XO)I(Aemie qepe3 Bee .D;BYX 3ap.a:>KeHHLIX qac.TB:Q, o.ztHa B3 
KOTOpLIX npoJieTaeT CJieBa, a ,Apyra.a: - CllpaBa OT OCH KaHa
na. Bo BTopoM cnyqae B TpHrrep BKJIIO'IIanHch cqeT'IIHKH 
,AeTeKTOpa MIOOHOB. 

HopMBpoBKa .· H3MepeliBii c pa3HLIMB THnaMH 3anycxoB 
OC~eCTBJIJIJiaCL C JIOMO~IO.HeiiTpOHHOrO MOHHTO~;pac-: 
nono>KeHHoro B6JIH3~ nocne,AH.ero cllopMBPYIOIIlero KOJinBMa
TOpa. YcTaHoBKa pa6oTana npx HHTeHCHBHocTH ueiiTpoHoB 
OKOJIO 1,0 • 10 7 3a :QHKn pa6oTI:.i YCKOpHTeJIJI. ·3TO COOT- .. 
BeTCTBOBano. c6pocy ua BHyrpeuuroro -MHmeliL oxono H0 11 

npOTOHOB 3a :QHKJI •. Ilpii· 3TOM CKOpOCTL 3anycKa ycTaHOBKH · 
.u;n.a: npo:QeccoB /1/ H /2/ 6Ll"na 1000 H 3 co6wni.a: 3a :QBKn, 
COOTBeTCTBeHHO. 
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. reoMeTpH'IeCKa.ll nporpaMMa /l 6 / BOCCTaHaBJIHBa.Jia V 0 - ' 

co6wTH.II· I"BHnKH" 1, BLI3Ba.B111He-'3anycK ycTaHOBKH. 
Ha puc. 2a noKa3aHo pacnpe~eneHHe 'IRena uaii,qeHHLIX 

nporpa.M:Mo:ii: BHJIOK B 3aBHCHMOCTH OT Z -:-Koop~HaTLI Bep~ 
IIIHH BHYTPH pacn~uoro o6~eMa .npH 3anycKe ycTaHOBKH 
npo.ueccoM 111. B~uo, 'ITO nOMBJIJIIOI,uee 6onLIIIHHCTBO BH
noK HCXO~T Henocpe~CTBeHHO H3 MHWeHH H OKOJIO 2~ - H3 
o6nacTH 3a MHmeu~aro. Ha puc.· 26 npe~cTaBil:euo cyM:Mapuoe 
pacnpe~eneHHe 'IHcnaBcex BHJIOK no 3clxPeKTHBHo:ii: Macce, 
BLI'IHCJieHHOH B. npe~nOJIO)I(eHHH, 'ITO o6e 'laCTH.uLI eCTL 
nHOHLI. B o6JiaCTH MaCCLI K 0 -Me30Ha BH~eH nHK, o6ycJIOB· 
neHHLiii pacna~aMH K8; 11+~ -:. Ecnu ·paccMoTpeTL Toni.Ko 
Te BHJIKH, KOTOpLie B03HHKnH B · 06JiaCTH 3a MHWeHLIO 
I puc. 2el, TO ua pacnpe~eJieHHH no 34lcPeKTHBHWM Mac caM 
4lou- pe3Ko n~aeT H nHK K§ -+ 11 + 11- -pacn~oB npo.IIBJI.IIeTC.II 
O'leHL 'leTKO. Ha puc. 2z npe.zicTaBJieHo pacnpe~eneHHe 
co6wTHii B 3aBHCHMOCTH oT yrna BwneTa K 0 -Me3oua oTuo- · 
CHTenLHO OCH nyqKa. KaK H O)I(H~aJIOCL H3 BLI'IHCJieHH:ii: 
MeTo~oM MouTe-Kapno, 3To pacnpe~eiieHHe ~oH)I(Ho~oxo:
~HTL ~o yrnoB 8-10 Mpao. CneKTp ua6nro~eHHLIX K8 npe~
CTaBJieH Ha puc. 3 B cpa.BHeHHH co cneKTPOM KI. H3 3Kcne
PHMeHTa /17 I. KaK B~o. OHH,~ocTaTO'IHO 6nH3KH. 

Onpe~eJI.II.II_'IHCJIO Ha6nro~aBIIIHXC.IIKg B palHLIX YCJIOBH.IIX 
pa60TLI YCTaHOBKH H 3Ha.ll ee. 34!cPeKTHBHOCTL, MO)I(HO o,ne
HHTL noToK po)l(,lteuuwx Kg ' • IIpHTOJII.nHHe MHmeHH 33 z/cM 2 

H HHTeHCHBHOCTH ue:ii:Tpouo:B 10 7 I liUlOI lmcno pacn~oB
Ks_.~a6nro~aBIIIHxcJI B pacna~o:ii: o6nac~x,oKa3anoc.L paBHLIM · 
8,51 l#UKA, 'ITO COOTBeTCTByeT 4001 l#UKA, po~eHHLIM B MH· . . . 
meHH. 

lJacTL BpeMeHH i:Ipo6uoro 3KcnepHMeHTa 6wna OTBe~eua 
ua H3y'leHHe npo.uecca 121. IIony'leuuwe npH 3TOM V 0 -co-
6LITH.II HHTepnpe:!HPOBanuc~a KaK . flfl -napw. Ha~ puc. 4 
npe~cTaBneuo pacnpe.I(eneHHe co6LITH:ii: no 34lcbexTHBHo:ii: 
Macce · flfl -cHcTeMw B Tpex o6nacT.IIX pacn~oro o6~eMa, 
nepBa.ll H3 KOTOPLIX BKJIIO'IaeT ·Tope.u MHmeHH. B o6nacTJIX, 
Haxo~.llt.nHXC.II .uenHKOM BHYTPH o6~~M_!, 3anonueHHoro renu
eM, B~eu · nHK pacna~oB K 0 

-+ 11 11 , 3aperxcTpHpoBaHHLIX 

. BCJie~CTBHe CJiy'laHHOrO COBna~eml.ll CHrHaJIOB OT MIOOHHLIX 
C'leT'IHKOB c -oci-anLHLIMH. Bepo.IITHOCTL TaKoro coima~eHH.II 
O,UeHHBaeTC.II. Ha - YPOBHe 3 ·10""":3 • "3TOT UHK HaXO~TC.II 
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• 

B o6nacTH Mace m P.H = /463±101 M3B. /10 M3B cooT
BeTCTByeT. npHMepuo 3 CTaH,Aa.PTHWM .ODIB6KaM B onpe,IJ;ene
HHH m . I. B ·o6nacTH >.ce Mace nl ~P. = 1498±~01 M3B 
ueT HH O.D;Horo xau,D;H,D;aTa ua K~ .... 2 MIO-pacna,D;. ICaH,D;H
,D;aTaMH B K s .... p. p. -pacna.zu,~ C'IHTanHcL co6wTHJI, ,D;JIJI 
KOTOpLIX mp.p. = 1498±101 M3B H KOOp,D;HHaTW TpeKOB 'lac
THI{, 3KCTpanonupoBaHHLIX Ha nJIOCKOCTL MJOOHHOrO ,D;eTeK
TOpa, cooTBeTCTBOBanH xoop,D;HuaTaM cpa6oTaBnmx MJO
C'IeT'IHKOB. 

llonyqeuuwe 3KcnepHMeHTani.uwe ,D;auuwe no3BOJIJIJOT 
o~eHHTL HH>KHJOJO rpaHHI{y unipHHW pacna,Aa K8 -+ p. +P.
npe.IJ;nonaraJI, 'ITO 3414lexTHBHocTL nporpaMMuoro noucxa . 
K s .... Ti +" .;.. H K; -+ p. + p.- pacna,D;oB O.D;HHaKoBa: 

N pp. • Rl777 M 7777 £ 7777 
R (p.p.) = o - o- o 

s · N 1777 M p.p. £ p.p. 

3,D;eCL R 1717 - BepoJITHOCTL pacna.D;8. K s no MO,D;e 17+ 17-, N1717 H 
N p.p.~'IKcno ua6JIJO,D;aBnmxcJI K~ B pea~Jix 111 H 12/, cooT
BeTCTBeuuo, M p.p. I M 1717 = 53 - OTHomeHHe cooTBeTCTBYJO~Hx 
UOTOKOB HeiiTpOHOB, £ 1717/£ pp. = 1,25 - OTHOWeHHe 31blbex
THBHOCTeii perucTpa~u K 0 .... 1717 H K 0 -+ p.p. • qucno ua6JIJO
,D;aBmlixcJI K~ -+ 17 + 77 - pacna,D;oB paBuo 217. ,lJ;nJI nony'leHHJI 
pe3yJILTaTa ua 90~-ypoBue,D;ocToBepuocTHnonaraeM Np.p. = 
=2,2, OTKy,D;a 

R s (p.p. ) ~ 1,6 olO - 4 • 

. 3TOT pe3yJILTaT nonyqeu 3a 7 'lacoB pa6oTLI ycTaHOBKH. 
Ou Bcero B 2 pa3a xy)fce~ 'leM B pa6oTe /IB/ H ,D;a)Ke npe
Bocxo,D;HT ony6JIHKOBaHHLIH pe3yJILTaT pa60TLI /l9/ .. 

C y'leToM HToroB npo6uoro 3KcnepuMeHTa :HaMH-npe,IJ;-
~ JIO)Keua HOBaJI cxeMa pacnono)KeHHJI annapaTypLI ,D;JIJinoucxa 

pacna,D;oB Ks .... p.+p.-, H3o6pa)Keu:HaJI ua puc. 5, a nl.K)Ke 
cxeMa HOBoro xauana ueiiTpaJILHLIX 'laCTHJl I puc .. 61, co-
3.D;auuoro ua cepnyxoBcKoM ycxopui-ene. ,D;auuoe pacnono-. 
)KeHHe o.6na,D;aeT cne,D;y~MH npeu~ec:rBaMH no .cpaBue
HHIO C npe,IJ;LI,D;y~M: 11 HCnOJIL30BaHHe ,D;ByX MarHiiTOB 
no3BOJIJieT yBeJIH'IHTL 3414leKTHBHOCTL ycTaHOBKH; 21 MarHHT 
M.l , KaK noKa3LIBaeT OnLIT, C~eCTBeHHO YMeHLWaeT lbo
HOBYJO 3arpy3Ky HCKpOBLIX KaMep; 31 HCnOJIL30BaHHe npo-
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UOpl{BOHaJihHhiX KaMep H ~Byx-MarHHTOB U03BOHJieT yBenH:
'IHTL HCUOHL3yeMwH UOTOK na~aiOJIUIX HeiTpOHOB; 4/ 6onee 
KOMIIaKTHoe pacnono>KeHHe annapaTypw 3a MarHHTOM M2 · 
TaK>Ke yBeJiilqHBaeT 3cl>ciJeKTHBHOCTL YCTaHOBKH H yMeHLIIiaeT 
cl>oH OT pacn~oB K 0 p. 3 , a TalOice OT K 0 -+ 17 + 17-. O:o;eHKH 
noKa3wBaiO.T, . qTo npH ~aHHoM pacnonmKeHHH MO>KHO 
BWHrpaTL _B qHcrie · perHcTpHpyeMwx 3a D;HKn K8 B 
107 20 pa3. 

HcnonL3YJI 3KcnepHMeHTam.HyiO o:o;e:aKy perHcTpHpyeMo
ro noToKa Ks , yKa3aHHLii cl>aKTop yuenHqeHHJI 3cl>cl>eKTHBHoc
TH perHcTpa:o;HH 3a cqeT HOBoro pacnono>KeHHJI, a TaK>Ke 
B03MO>KHOCTL yny'IIIIeHHJI reoMeTpHqecKoi nporpaMMhl pe
KOHCTPYKD;HB,MO>KHO UOKa3aTL, qTo OD;eHKaBepXHeirpaHHD;hl 
nmpHHhl pa'cna~a K~-+ p.+ fl- Ha YPOBHe 5 ·10 ~8 r MO
>KeT 6WTL ~OCTHrHyTa 3a 1000 qacou pa6oTw ycKopHTenJI. 

IIpH o:o;eHKe upeMeHH ycKopHTenJI, xoTopoe Heo6xorMo 
.IVIJI UOHCKa pacn~a Ks -+ 2MIO Ha ypoBHe 5 ·10- r , 
cquTanocL, qTo cl>oHOBLie npo:o;eccLI: no~auneHhl ~o TaKoi 
CTeUeHH, qTo OHH npaKTHqecKH He ~aiOT C06hiTHHC 3cl>cl>eK
THBHOH Maccoi, · ne>Kam;ei B o6nacTH ¥accw K 0 ·Me3oHa • 

K qHcny rnaBHhiX cl>oHouwx npo:o;eccou OTHOCJITCJI B3a
HMo~eicTBBX HeiTpoHoB B ra3e pacna~oro o6~eMa, pac
na;nw UBOHOB, B03HBK111HX OT KS -+ 17+17-, H pacna~ 
K 0 -+ fl17Y, r~e BTOpoi MIOOH B03HBK OT pacn~a 17 • ,Il;nJI 
Toro, qTo6w 3TH npo:o;eccw He 3aTpy~JinH cym;ecTBeHHo 
·npoBe~eHBe 3KCUepBMeHTa, He06XO~MO YCTpaHHTL.Bem;ecT· 
uo B3 pacn~Horo o6~eMa, HMeTL ~ocTaToqHo 6onLmoe 
:.ConHqeCTBO ttnOCKOCTei perHCTpal{BB~HJI 06H~py>KeHHJI T~qKH 
pacna~a 17- p. H ~ocTaToqHo xopomee pa3pemeHBe no yrny 
B HHBapBaHTHOH Macce. 
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PyKonHcL nocTynHna B H3~aTenLCKHi OT~en 
26 anpemi 1974 roM. 

'I 

J·: 

Her- JIH llpo6eJIOB B Bamei · 6H6JIHOTeKe? 

Bbl MOJKeTe noJiyqHTb no noqTe nepe~cJieHHble HHJKe KHHrH 

13-3700 

,l:\-3893 

P1-3971 

2-4816 

16-4888 

3-4891 . 

,l:\-5805 

,l:\1~5969 

,l:\-6004 

,l:\13-6210 

,l:\10~6142 

,n1-6349 

~-6465 

MaTepHanbl CHMn03HyMa no HaHO• 
CeKYH.IlHOil ll.llepHOil. 31ieKTPOHHKe; 

.•. .lly6Ha, 1967. 

Coo6uteHHll y'laCTHHKOB _MelK.IlYHa· 
PO.IlHOro CHMn03HYMa no CTPYKType 
ll.llpa • .lly6Ha, 1968. 

HyKnOHbl . H nHOHbl. 'MaTepHanw· 
I MelK.IlyHapo)lHoro coaeutaHHll no 
HyK!IOH•.HYK!IOHHbiM H nHOH•HyKnOH• 
HWM B3aHMO)leltCTBHJIM. .zly6Ha,. 
1968. 

BeKTOpHwe Me30Hbl H 31ieKTpo· 
MarHHTHWe B3aHMO.IleilCTBHll • .zly(i• 
Ha, 1969. 

.ll03HMeTpHll H311Y'IeHHil H cjJH3HKa 
3autHTW yCKOpHTeneil 3apl!lKeHHbiX 
'laCTH~ • .zly6Ha, 1969. 

JleK~HH • no HeliTpoHHOil cjJH3HKe. 
JleTHllll WKO!Ia, AnywTa; 1969. . 

MelK.IlyHapO.IlHall KOHcj!epeH~Hll no 
annapaType B cjJH3HKe BbiCOKHX 
3He.prHil. .zly6Ha, 1971. 2 TOMa. 

Tpy.11w MelK.IlYHapO.IlHOro CHMno· 
3HyMa no cjJH3HKe BbiCOKHX 3HeprHli •. 
.llpe3.11eH, 1971; 

liHHapHble peaK~HH a)lpOHOB npH Bbl• 
COKHX 3HeprHliX. ):{YOHa, }971. 

Tpy.llbl VI MelK)lyHapO.IlHOro CHMno· 
3HyMa no Jl)lepHOH . 311eKTpOHHKe. 
Bapwaaa, 1971. 

Tpy.llbl MelK.IlYHapO.IlHOro CHMno· 
3HyMa no BOnpocaM aBTOMaTH3a~HH 
o6pa60TKH )laHHbiX C ny3blpLKOBbiX 
H HCKpOBWX KaMep.- .zly6Ha, 1971. 

Tpy)lbl IV MelK)lyHapO.IlHOii KOHcj!e· 
peH~HH no cjlHJHKe BbiCOKHX 3HeprHli. 
H CTPYKType ll.llpa. .zly6ua, 1971. 

MelK.IlYHapo,!lHall WKona no CTPYKTy· 
pe ll.llpa. AnywTa, 1972.· · 

726 CTp. 10 p. 07 K. 

.192- CTp. 3 p. 76 K. 

294 CTp. -3 p. 17 .K. 

588 CTp. 6 'p. 

250 CTp. 2 p. 64 K: 

428 CTp. 5 p. 49 -.K. 

882 CTp. 14 p. 74 K:. 

772 CTp. 7 p. 69 K: 

/,r 

· 768 CTp. 7 p. ~0 K. 

372 CTp. 3 p. 67 K. 

564 CTp. - 6 p. 14 K. 

670 CTp. 6 p. 95 K. 

525. CTp. 5 p. 85 K .•... 


