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A H H o T a u a ~ 

B sToA pa6oTe HaMepeHhl nonahle ceqeaa~ B38HMoaeAcTBH~ 
,K.+ H 7(+ 

Me30HOB c HMnynbC8MH 4 ,75 Ess/c H 3,7 Bss/c c npoTOH8MH. npH 3THX HMrtyJtb­

+ cax nonaoe ce'leHHe K Me30HOB c npoToHaMH npaKTH'IeCKH o.aHH8KOBO H cocTas-

nHeT OKOnO 2 1 M6, 

+ -c+ ,UnH K H .JI Me30HOB c HMnynbCOM 4,75 Sas/c H3 MepeHbi TaK>Ke ceqe-

HHH nornoweHHSl S1.Qp8MH, 0THOUJeHHe Ce'leHHSl nornoweHH~ K reoMeTpH'IeCKOMY 

/ pa.aHYC gapa B3S1T H3 onbiTOB X o¢wTa.aTepa no pacceHH!iiO sneKTpoHOB Ha ~.apax/ 
+ ~~ 

.anH K Meaoaos c na6o sasHCHT oT aTOMHoro HoMepa • .an~ Jl MesoHOB npos-

p8'1HOCTb R.aep 3aMeTHO na.aaeT C ysen H'teHHeM 8TOMHOrO HOMepa, 'tTO H8XO.Q HTCR 

HOB H HeATpOHOB npH HeCKOn bKO MeHb W RX HMnynbC8X 

s xopoweM cornacHH c paaee nony'leHHhlMH a aHHblMH .anR 
2 , 

7!- Me30HOB1 npOTO-

3 



I 

I 

Cornacao H3MepeHHRM aa 6 a saTpoae 
1 

fiOIIHOe C9'19HR9 S38KM O.Q9ACTSKR 

K + M e30HOB C npOTOH8MH DOCTHraeT M8KCHMYM8 - 19 M6. n pH + 
HMny nbce K Me-

aoaos1 ,2 Basic H aaTeM na.naeT .no 13 M 6 . npu HMnynbce 2,4 Bas/c . B aToA csR­

+ 3 H 6bmo sa)f{HO HM 9 Tb .naHHbie no nonHbiM ce'leH H stM saaHMo.neA c TBHR K Me30HOB 

npH 6onbwKx aaeprHRX . M hi H3MepHnK nonaoe ceqeaRe saaHM o.neAcTSRR c npo T o aa-

+ + + 
MK K Meaoaos c RMnynbcaM H 3 ,7- 0, 1 Basic H 4 ,75 - 0,15 B a s/c . O.naospeMeK-

HO fi01IY'I9Hbl fiOIIHbl9 C9'19H HSI B381tMO.neAcTBHR :;;-+ M930HOB, Vf3 MepeHKR npose­

ll9Hb1 H8 CHHXP0cP830TpOH9 IJa6opaTOpHH BbiCOKHX aHeprHA 06b9D HH 9HHOrO HHCTHTy ­

Ta R.Q9pHbiX HCCII9DOB8HHA, 

Ce'leHKR H3MapRIIHCb MeTo.noM Bbt6biB8HH R 'IBCTHU H3 ny'!Ka . PerHcTpauHR 

+ 
H Bbi.Q91l9RHe K M930HOB OCYW9CTBIISIIIHCb .nByMR CUHHTHIIIIHUHOHHbl MK C '19T'IIIX8-

M H, .QBYMR yriiOBbiMH r830Bb1MH '19p9HKOBCK HM H C'I0T'IHK8M2, H8CTp09HRbiM K H8 pe-
+ 

rHCTp8U HIO K Meaoaos .aaaaoro HMnynbca, H nopor oB biM raaoBbtM qepeHKOBCKHM 

t"/f+ n+ 4 
J4 M 930Hbt, / - - Ma30Hbl H fi03 HTpOHbl 

BKili0'19HHbiM H8 8HTHCOBfi8.Q9HHe. B br.neneaHe ~-f- Meaoaos ocywecTsnHnOcb 

O,aHqM noporO B biM r830Bb!M '19p9HKOBCKHM c'leT'IK KOM . H a p Mc . 1 noK a aa Ho pac-

nono)f{eaH e annapaTypbi Ha ny'IKe . 

YfMnynbCbi co C'19 T'IHKOB no.aasanHCb Ha 6btCTpbie I 

ex eM bl cosna.a ea HA H aHT Hcosna.aeaRA . 

B Sbi.aeneaaoM K + - MeaoHHOM ny4Ke 

v- - 9 v ~ 5.10 ceK/ 

\<1 eaoK bl , no::~ H-

T!)OHbl, npOTOHbl R CIIy'l a l:iHbte COBfi8.Q9HHR, BM9CT9 B3S!Tbl9
1 

COCT8SII S!IIH 
0,5% . 

0 
Bbi6bJSaHHe R3 ny'IKa uaMepRnocb Ha yron 6oncw e 2 , 3 a na6opaTopHoA e Ke-

TaMe K00p.QHH8T , L.lnSJ fiOIIY '19H HS1 fiOnpaBK H H8 "paCC9SIHH9 snepe.a" B H3M9p9HHSIX 

ce'leHHA n pH HMnynbce ~7 Bas /c 6hln nocTasneH KOnbuesoA C4eT'I HK no.n yrnoM 

4 + 1° B n a 6opaTOpHOA CHCT9M9 K00p.QHH8T , JlnH ~+ M 930H OB 3T8 nonpaBK8 

paBHa 3 _! 0 , 3 M6~ DIIH K+ M930HOB OH8 OK8 381l8 C:b p8BHOH 0,3 :!: 0 , 3 M6, .UnSJ 

nonpaBKH aa .. J:eCCeSJHHe snepe.n" .nnSJ HMnynbca 4,75 Bas/c 6b11IH B3 SJTbi 3TH )f{e a e • 

11 H 4 HH bl . 

4,7 5 

.UnSJ 

'30 .! 

nonHbl9 C9'19HHSI B38HMO.neAcTBHSI K+ M930HOB c HMIT YilbC8MH 3 ,7 Baa /c H 

Basic c npoToHaMH paBHbJ 21 :!: 4,3 K 21 , 3 :t 4 , 6 M6, cooTee TcTaeaao. 

y;-+ M930H OB COOTB9TCTByiOW H9 3H849HHSI C9'19HHA paBHbl 

+ 
1,2 M6 , H 3 1 - 1,2 M6, 



L 

4 

CneayeT OTMeTHTb , '-ITO nonpasKy Ha .. pacceSJHHe snepen • .anH :Ji-+ Meao-

HOB MO)!{ HO 0U9HHTb H. T90p9TH'l9CKH, TaK K8K S 3TOM CJ1Y"lf8C .00 HeKOTOpOI\ CTene­

HH H3BeCTHhl yrnoshle pacnpe.oeneHHR "lf8CT HU. TaKaR oueHKa cornacyeTCR c Han-

+ 
.oeHROA aKcnepHMeHTaJibROK nonpasKoA • .llnst K Me3oHos TaKyJO oueHKY c.aenaTb 

H9Jlb3SI 38 OTCYTCTBHeM aKcnepHM9HT8JlbH biX .OaHH bl X • noaTOMy 110flp8BK8' c.aenan­

H8SI HaMH H8 OCHOB8HHH .oaHHhlX 0 perHCTp8UHH paCC9SIHHhlX "lf8CTHU KOJlbUeBhlM 

C'leT"lfHKOM 1 Ka)!{eTCSI He CTOJlb y6e.oHTeJibHOA
1 

OC069HHO, 9CJ1H HM99TCSI 3 Ha'I.HT9Jlb-

H09 paccestHKe K M930HOB Ra o'leHb Manbie yrnbi, 

Ha pKc . 2 npH se.oeHbi .oaHHbie no nonHbJM ce"lfeH HstM saaHMo.oeiicTsHst K 

1 
M 930HOB C npOTOH8MH 0 nony'l.eHHbiG Ha 6388TpOHe 

7 
H H8W H ,OaHHbl9 , Vf3 p HCyH-

Ka BH.O HO, '-ITO 8 HHTepaane HMny.'lbCOB 2,5 + 3,5 Baa/c OOJIH09 C9'IeH He 38M9THO 

soapacTaeT. TaKoe nose.oeRHe ce"lfeR H st Ka )!{eTcR y.o HB HTEnbHbiM • .llnst ero o6'bstCHe­

HHst cneaOBaJ10 6hl npe.ononaraTb B03H HK HOBeH He KaKHX-TO pe30H8HCOB 8 aTol\ o6-

Jl8CTH aHeprKI\ , JIH60 noporOBbiX a¢¢eKT08, nonb3yRCb nony"lfeHHbiMH .08HH biM H) C 

K OJlbU9BbiM C"lf9T'I.KKOM MO)!{HO CLl 9Jl8Tb HGKOTOpy 10 OU9HKY MHO )I( eCTB9HHOrO o6pa-

+ r-r:-+ 
aoaaR K SI '!acTKu K MeaoRaM H no cpasHeHHIO c ./1 Me3oRaMH, 

BepOHTHOCTb nonaaaHHSI B T eneCHbi A yron, OXB8TbJB89MbiA KOJlbUeBbiM C"lfeT­

"lfHK OM, "lf8CTHU OT B38HMO.OeACTB H SI -:Ji""+ Me30H8 C npOTOHOM He MeHee '-19M B 3 
+ 

paaa npeBbiwana sapOHTHOCTb nona.oaHHR 'l8CTHU oT K Me3oHa. 3To o6cTO StTenb-

cT a o StBnsteTcst yKa3aHHeM Ha To , 'ITO MHO)!{eCTBeHHoe o6paaosaHHe "lf8CTHU K Meao­

HaMH nH6o 6onee cna6oe, n116o pacnpe.oeneHHe "lfSCTHu 6onee H30TponHo . B "lfacT­

H OCTH 0 6on ee H30TpOnH0 9 pacnpeaeneRHe 48CTHU cne.oyeT 0)!{H,08Tb .OJ1S1 K- M930H -

HblX nap H npO.OyKTOB H X pacna.oa, KOTOpble He MOrJIH p0)!{llaTbCS1 npH 9H9prH S!X 

K+ MeaoHa M9Hbwe 2 Baa • 

.llo HaCTOS1W9rO apeMeH H nOJIHOCTb iQ OTCyTCTBOB8JIH .08HHbl9 no nOJIHbiM ce-

......-:-::;... + 
"l!eH H stM B3aHMoneAcTB HS1 ./I · M930HOS 11 K Me30HOB c St.opaMH npH BbiCOKHX 

9HeprHstX . B HaCTOSlU!eA 

HOB H8 S1 llp8X c 
St .O pax c .ri-C 

pa6oTe H3MepeRbl nonHbJe ce'leHHSt nornoweRHSt :g-+ Meao-

Ae , Cu.- , Sn- . P8 " K+ MeaoRoa Ha 

eu npH HMn y nbCe K-Me30HOB H f+ Me30HOB 

paBROM 4,75 Baa/c • .Qa H HbJe cae.oeH bl s Ta6nHuy 1. 



•e-

b 

HO 

3 

:::e-

[ 

YacTHua 

-j[+ M e30Hbl 

K + Me3oHbi 

1i' npo 

c 
182!8 

136:!;21 

5 

Ta 5 nH ua I. 

nornoweHHSt a M5, 

344+1 3 

254+33 

689:t33 

430_+1 20 

P8 
124 1:!;190 1912+161 

LlnH CpaBHeHHSI C Ha WHM H naHHbiM H 6biliH B3SITbl pe3yllbTaTbl H3 pa60T 2, 3,5 

no ce'leH HStM nornoweHHH R,npaMH :71- M e30HOB1 npOTOHOB, ueATpOHOB H au-

THnpoTouos. Ha pHc , 3 noKa3aHa 3 aBHCHMOCTb OTHOUJeH HSI ce'leH HA nornoweHHR Rnep 

K reoMeTpH'leCKOMY aneKTpOMal'HHTHOMy Ce4eH HIO nn~t ft-- Me30HOB1 npOTOHOB
1 

u eATpouos K auTHnpoTouos. PanHycw ~tnep B3 RTW H3 n auu wx no pacceRHHIO aneK-

6 
TpOHOB Ha Rnpax 

+ -r-+ Ha p Hc . 4 npHseneua aHanorH'lHaSt 3aBHCHMOCTb nnR K Me3ouoa H ./1 Me-

30HOB , llOily'leHHaSt 113 Ha W HX H3MepeHHll, Vf3 p RC, 4 BHn HO, 4TO np03pa'lHOCTb Rnep 

nllR K Me30HOB cna6o 3aBHCHT OT aTOMHOl'O HOMepa , 

AsTopbi Bblp8 m8IOT 6n8rOn8puocTb B.Vf . BeKcnepy H A.n . fl i06HM o sy 38 o5-

cy mneuHe H noMOWb B pa6oTe, M bl Bbip8 >KaeM 6n8ronapuocTb Vf . B. Y ysHno
1 
nono­

>~< RBuJeMy OCHOBHble pe3yllbT8Tbl 9TOl! pa60Tbl H8 KOHcpepeHU HII no cpH3HKe Bb!COK !~X 

aueprHll 1960 rona a Po'lecTepe. M bl C'IRT8eM CBOHM npHStTHbiM nonroM Bbipa3 KTb 

5 naronapHOCTb KOnneKTHBY c RHxpocpa30TpOH8 38 <~eTKy 10 pa6oTy ycKop HTenR. M bi 

6naronapHbl COTpynHHKY fla 6opaTopHR Rn ep HblX npo6neM IO .Ll . npoKOWK KHY 38. 

npenOCT8BileHHe }I{ Hn KOBOA OpOnHOH M Hill eHH, 

M bi npH3HaTellbHbl coTpynuHK8M CERN'a , npHcnaswHM a uawy TT86opaTo-

pHIO CBOH npenaapHTellbHhle naHHhle no nOilHhlM Ce'leH HRM B3aHMOneliCTBHR C npOTO-

uaMH K M e3ouos c HMnynhCOM oT 3 no 8 Basic, KOTOpbie uaxon~tTcH a cornacRH 

C flOily'leHHbJM H HaMH BellH'lHHaMH Ce'leHHl! 7 
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