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3IcnepKM8HT8nbllbe onpeJleneHKe 38pR.IlOBOrO OTHOWeHHH B TpeX'I8CTH'IH.biX nenTOHHbiX 

paCU8Jl8X JlDnrO)KHByWHX HellTpanbHhiX K - Me30HOB npeJlCT8BnHeT HHTepec C TO'IKB 3peHHH 

npoaepxa rHnoTe3bl CP - HHBapsaHTHOCTH cna6oro B38HMO.IleAcTBHH. 

•O 
Ecna npeJlCT8BnHTb nKHeiHOI KOM6HH8UHel K - '18CTHU -Ko=Ko+Ko 

~ ..;2 
TO BOnHOB8H ~YHIUHR I(~- M830H8 6y JleT C06CTBeHHOll ~YHKUHel onepaTopa II:OM6HHHpOB8H-

Holt 'leTRocTH. B aTOM cnyqae aapR.IlOBoe oTaoweRae R JlOn)KHO paaHHTbCH e.llRHHue: 

R • 

B aacTORWel 38MeTKe npaBO.IlRTCR Jl8HH.ble no 38pR.llOBOMY OTROWeHHIO, nony'leRH.ble npH 

o6pa60TII:e 9000 V
0

- C06.biTHll OT pacna.na I(~- Me30HOB, 38perHCTpKpOB8HRbiX C noMOWbiO 

MarRHTH.biX I8Mqp BHn&eoRa B ny'IKax aeATpan&H.biX '18CTRU cHHXp~aaoTpoRa 06be.llHReHHoro 

x/ 
HHCTHTYT8 s.nepH.biX HCCne.nOB8HHll • 

MaTepaanoM .nnR onpe.neneRHR 3aps.nosoro OTHoweHHR nocny)Kana 866 K:8 - pacna.nos, 

HJleRTH~HUHpOB8RHbiX TpeMR MeTO.ll8MH: 

a) no H3MepeRHIO OTHOCHTen&HOI nnOTROCTH noqepHeHHR cne.noB p8CU8.llRhiX '18CTRU C 

HMnyn&e8MH P _::: 80 Mss/c (264 COObiTHH); 

6) UO H3MepeRHIO UOTepb 9HeprRH p8CD8.llHbiMH '18CTHU8MH npH npOXO)K.lleHHH !J8pe3 

CBHRUOBYIO nnacTHHKy, noMewaeMyi, B pa60'1Hll 06beM K8Mepbl (248 C06biTHll); 

B) B pe3yn&T8Te npOBepKH KHReM8TH'IeCKOrO COOTBeTCTBHH H3MepeHHhiX 
0 

I( 
.a 

- pacnSAy ( 354 C06biTHR). 

B yK838HHyJO CTBTHCTHKy .no6asneHbl 28 

an&HO no p. .. e -pacna.ny H no xapaKTepy ocTaHoBKH pacna.nHol '18CTRUbi s raae KaMepb!. 

x/ n OCT8HOBK8 H ycnoBHR ODbiT8 DO.llp06HO OUHC8Hbl B pa60T8X/ I •2( 

3 



-

B OTliH'IHe OT ycnosHA OTt5opa K0 
- pacna.oos npH Hccne.oosaHHH cnexTpos H yrno-

oa /2 3/ 
BbiX KOppeliiiUHA pacnB.llHbiX 'IBCTHU (eM. pat50Tbl ' ) .llllll onpe.oeneHHII 3Bpll.llOBOf'O OTHO-

W9HHII t5pB11HCb see IC: O - pacn&.llbl H93BBHCHMO OT M9CTOHBXO>K.ll9HHII eepWHH COt5biTHI ,.a 

B OCB9WB9MOM 06'beMe X&Mepbl, 8 TBK>Ke Te K~8 - pacnB.llbl, B KOTOpbiX MOl' t5h!Tb H3Me-

peH HMnyllbC TOllbltO y 911aKTpOH8.}<poMe TOf'O, HCnOllb30B811HCb IC: O - p8CllB.llbl, H.ll9HTHtjJHUHpO
e8 

0 
B8HHble B pe3yllbT8Te npoeepKH KHH9M8TH'I9Cit0f'O COOTB9TCTBHII IC: 

08 
- pBCll8.llY V0 - COt5bi-

THI, y xoTopbiX HMnynbC ot5exx pacna.oHbiX 'IBCTHU t5onee 100 M9s/c. 

Cpe.ox 866 IC:~8 - pacna.oos H 28 K:8 -pacna.ooe IIMeeTcll 451 H 443 pacna.oa c 

nono>KHTenbHbiMH H oTpxuaTenbHbiMH rr - M930H8MH cooTB9TCTBeHHo. HaA.oeHHoe aapH.oo-
x/ 

soe OTHoweHHe pasHo R = 1,04 :!: 0,07 • Bcne.ocTsxe Toro, 'ITO npHMeCb .opyrxx pacna.oos 
0 

B B.ll9HTHtPBUHpOBaHHb19 1(
08 

- pacna,llbl B OCHOBHOM Blt1110'189T 
0 

Ton bKO K II! - pacna.obl, 

Cpe.llH 7T - M930HOB npHM9Cb .llPYf'HX '!aCTHU ( 9neKTpOHOB HliH fl. - M930HOB) H 7T - M930-

HOB OT 3apii>K9HH0f'O K~tr - pacna.oa 3HaiiHTenbHo MeHbllie, '19M cyMMapH811 senH'IHH8 npx-

Mecx .opyrxx pacna.oos. HarrpHMep, npx R.lleHTHtjJHxauHH 9nexTpoHos pacna.oa no H3MepeHHJO 

0 
nnoTHOCTH no'!epHeHHII cne.oos .oee TpeTH exna.oa e 9nexTpOHhi .oaJOT p. - Me30Hbl H3 Kll! 

pacna.oa. 3TO 03Ha'!aeT, 'ITO B 67% llpHMeCH 7T - M930Hbl R.lleHTHtjJHUHPYIOTCII llp8BHllbHO 

H TOllbKO B OCTaBlUHXCII 33% npHMeCH 3a 7T - Me30Hbl npHHHMaJOTCII .llpyrxe 'IBCTHUbl HliH 

7T - Me30Hbl OT 3apst>KeHHOf'O K~, - pacna.oa. TaxHM o6paaoM, s .oaHHOM cnyqae cpe.oH 

7T - Me30HOB HCTHHHast rrpHMeCb .llpyrHX 'laCTHU He npeBbiWaeT 1,5%, XOTII BBliH'IHHa llpH-

XX/ 0 
MeeK .opyrxx pacrra.oos cocTaBnHeT 3-4% , Opx R.lleHTHtPHxauHH IC:

08 
- pacna.oos BTOpbiM 

H TpeTbHM MeTO.llaMH B911H'IHHbl npH'A9CH B 7T - Me30Hbl OT .llpyrHX q8CTHU p8BHbl 4% H 2%. 

CyMMapHaH npH:"'eCb B H.lleHTHqJHUHpoeaHHhle BC8MK TpeMH MBTOLl8MH 7T - MB30Hbl, BKliiO'IaH 
0 

8 nap .[lanHTua OT HeiTparrbHOI'O K
8
, - paCll8Lta, COCTaBnHeT 29 qaCTHU. QqeBHLlH0 0 "'TO 

9Ta npHM8Cb Mana, 'IT06bl CKOllbKO-HH6y Llb 38MeTHO fiOBflllllTb Ha eerrK'IIIHy 38pHL!OBOf'O 

OTHOWeHHSI. 

OrrpeaeneHH8H HaMH eenH"!HHa 38pH.ooso,·o OTHoweHHH cornacyeTCH c aHanoi'H'IHbiMH 

OTHOWeHHHMH R = 1,01 + 0,16 H R =1,03 + 0,07, nonyqeHHblMH Ha OCHOBe perHCTp8UIIH 
0 - /4,5/-

153 H 715 K.8 - pacna.ooe e pat5oTa:~t • 

8 npe.oenax OlUH60it onbiT8 TpH H3MepeHHble OTHOWeHHH He OT11H'I810TCH OT eLtHHHUbl, 

O.oHaxo TO'IHOCTb Hx H3MepeHHH aanexo He.oocTBTO'IHa, "!Tot5bl aaMeTHTb Het5onbllioe Hapywe-

HHe CP - HHBapHaHTHOCTH, KOTOpoe ycTaHOBlleHO B onbiT8X/
6

-
91 

no o6Hapy>KBHHIO pacna.oa 
0 + -K2 .. n -+, . 

B 3BX11IO'Ielixe asTopbl Bblpa>KaiOT 6naro.oapHocTb Hay'IHbiM coTpy li.HxxaM .n. KoTnHpes

cxoMy, 3. OxoHoBy, r. TaxTBMbllliBBy, B n.l.{xaHLt3e 38 noMOWb B pa6oTe H t5onblli0ll rpynne 

x/ 
BenH'IHHa aap11LtOBOJI/1THMMBTpHH, nonyqeHHaH paHdB H8 OCHOBe "!8CTH MaTepHana J 

rrpxee.oeHa s pa6oTe • 

xx/ CM. pa6oT/3: 

4 

MBXAHBKOB B nat50p8HTOB 38 ot)cny>KHBaHKB 9KCnepHMBHT811bHOI YCTaHOBI 

XaMepHbiX tPOTOCHHMKOB, 

nHTepaTypa 

1. .[l.B. Hary, 3.0. OxoHos, H.H. OeTpoe, A.M. Po3aHosa, B.A. Pyc• 
1618 (1961). 

2 • .[l.M. KoTnapescxaA, A.H. MecTBKpHWBHnH, .n. HHry 11 .op. R.oepH• 
1035 ( 1965). 

3. n.A. KymoXHHa, A.H. MecTBHplllliBHllll, .n. Hary, H.H. neTpOB, B.A 
Y U3ya-tjlaHb,OpenpHHT OHRH P-2855, .[lyt5Ha, 1966. 

4 • .n. Luers, J.S. Mittra, W.J. Willis, s.s. Yamanoto. Phys Rev, ~ 

5. T. Fujii et al• eM. ccwnxy B .ooxna.oe H.B. l.{ysKno Ra XII MB>K.lly 
uKB no tjJKaaxe Bbi<.:OKKX 9HepraA. ATOMK3.ll&T, 1965. 

6. J.H. Cristensen, J.W. Cronin, W.L. Fitch, R. Turlay. Phys. Rev. 
(1964). 

7. De Bouard, D. Dekkens, B. Jordan, R. Mermod et al. Physi< 
58, (1965). 

8. A. Abshian et al., Phys. Rev. Lett, b3, 243 (1964). 

9. W. Galbraith et al .. Phys, Rev. Lett, :!1, 383 (1965). 

PyxonKCb UOCTyllll118 B H3.ll8TellbCKHll 
12 asrycTa 1966 r. 

5 

~----------------------------------



B OTJlH'IHe OT ycnoaHA oT6op8 K:
8

- p8CU8J:tOB npa accneJ:tOB8HHH cnexTpoa H yrno-
/2,3/ 

oppenRUHII p8CU8J:tH~X '18CTHU (eM. p860T~ ) .llJlR 0Up8J:t8J18HHR 38pRJ:tOBOI"O OTH0-

6p8JlHCb ace K O - p8CII8J:tbl H838BHCHMO OT M9CTOH8XO>K.ll8HHR B8pWHH C06b1THI 
,e8 0 

ewaeMOM 061>8M8 K&Mep~, B T8K>K8 T9 K 08 - p8CU8Jl~, B KOTOpbiX MOI" 6biTb H3Me-

O 
nynbC TOJlbKO y 9J18KTpOHB,}<pOM8 TOI"O, HCUOJlb30BBJ1HCb K e8 - p8Cii8J:tbl, H.ll8HTHtj:lHUHpO-

e B peaynbTBTe npoaepKH KHH8MBTH'I8CKOI"O COOTB8TCTBHR K O - pBCiiB.llY yO - C06bl-
e8 

xoTOpbiX HMnynbC o6eax p8CUBJ:tH~X 'IBCTHU 6onee 100 Mas/c. 

peJ:tH 886 K~8 - pacn8J:tOB H 28 K: 
8 

- pacn8J:tOB IJMeeTCR 451 H 443 p8cna.~:ta c 

HTenbHbiMH a oTpauaTenbHbiMH 17 - MeaoRBMH cooTBeTCTBeHao. HaA.~:teaaoe aapRJ:to-

x/ 
aoweaae p8BHO R = 1,04 ! 0,07 • BcneJ:tCTBRe TOro, 'ITO npaMecb J:tpyrax pacna.~:tos 

0 0 
HTHtPHUHpOB8HHbl9 K

08 
- pacUBJ:tbl B OCHOBHOM BKJ110'188T TOJlbKO K /A3- p8CU8J:tbl, 

17 - M930HOB 11pHM8Cb .llPYI"HX 'IBCTHU ( SJl8KTpOHOB HJlH p. - M930HOB) H 17 - Meao-

38pR>K8HHOI"O K~tr - p8cna.~:ta aaa'IHTenbRo M9Hbwe, 'leM cyMMapaag aenH'IKHa npa-

J:tpyrax pacn8J:tOB, HanpHMep, npH HJ:t8HTHtj:lHK8UHH sneKTpOHOB p8cna.~:ta no H3MepeHHIO 

CTH iiO'I8pH8HHR CJ18.ll0B J:tB9 Tp9TH BKJ18J:ta B SJleKTpOHbl J:taiOT p. - M830Hbl H3 K
0 

p.8 

a. 3TO 03Ha<taeT, 'ITO B 67% npHM8CH 17 - M930Hbl HJ:t9HTHtj:lHilHpyiOTCR llpBBHJlbHO 

B OCTBBWHXCR 33% UpHMBCH aa 17 - M930Hbl npHHHMaiOTCR J:tpyrHe '18CTHUbl HJlH 

0 
MeaOHbl oT aapH>KBHHoro K 

817 
- pacna.~:ta. TaKHM o6paaoM, a J:taHHOM cnyqae cpeJ:tH 

M930HOB HCTHHHB<I UpHM9Cb .UpyrHX 'laCTHil He npeBbiWB8T 1,5%, XOTR B8JlH'IHHa UpH-

XX/ 0 
paCiiBJlOB COCTaBn<IeT 3-4% , npH HJ:t9HTHtPHKBilHH KeS - pacna.QOB BTOpbiM 

bHM M9TO.ll8MH aenH'4JIHbl npH '.:f9CH B 17 - M830Hbl OT .upyrHX 'IBCTHU pBBHbl 4% H 2%. 

apHaR npH\18Cb B IiJl8HTiiqJHUHpOBaHHb18 BC8MH TpeMR M9TO.UBM!i 17 - M930Hhl, BKJliO'IBH 

.[l.anHTIIa OT HeiTpanbHoro K
0 

- pacna.ua, cocTaanReT 29 'iaCTHU. O'ieBHDHO, 'ITO 
817 

Mana, 'iT06bl CKOUhKO-HH6yJlb 3BM9THO iiOBilli<ITb Ha BBUH'ii!Hy 3Bp<I.ll0BOI"O 

11pe.aeneHH8SI HBMH B9ni-.P.iHH8 3&pR.llOBO!'O OTHOWeHHSI COrnacyeTCSI C 8H8nOr'Ht.JHbiMH 

R = 1,01 + 0,!6 H R =1,03 + 0,07, nony'ieHHhiMH Ha OCHOBB perHCTpanHH 
0 - /4 5/-

Ke8 - pacna.uoa B pa6oTax ' , 

npe.uenax OWH6oK OilhiTB TpH H3M9peHHbl9 OTHOW8HHR He OTJ1H'IBIOTCI1 OT 8.QHHIJilhl, 

0 TO'iHOCTb HX H3MepeHHR J:t8J18KO H8.1:tOCT8TO'IHa, 'IT06bl aaMBTHTb ae60JlbW08 Hapywe

CP - HHBBpHBHTHOCTH, KOTOpoe YCT8HOBJ18HO B OilbiTBx/
6

-
91 

no o6Hapy>KeHHIO pBCITBJ:tB 
i+ 

.. 17 

B 3BKJIIO'ieliae asTopbi Bblpa>KBIOT 6n4roJ:tapHocTb HBY'IRbiM coTpy.dRHK8M .n. KoTnHpes

' 3. 0KOHOBy, r. T8xTaMbiW9By, II 11. 'ixaH.uae 38 iiOMOJ.I.1b B p860Te H 6on&woA rpynne 

I 
BenH'iHHa 3BpR.UOBOI!/1THMM8TpHH, nony'leHH8<I paHc!8 HB OCHOBe 'IBCTH M8Tepaana 

1 
npaae.~:teHa a pa6oTe • 

xx/ /3/ 
CM. pa6oTy 

4 

• 

M8XAHHKOB II na60p8HTOB 38 o6cny>KHB8HK8 9KCUepKM8HT8JlbHOA YCT8HOBKH H K3MepeHKe 
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1618 {1961 ). 
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