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3KcnepHM eH T8nbH8SI npoaepK8 Ll HCnepcHOHH biX COOTHOlll eHHA RBnste 1 CSI OLIHOA H3 H8H6o­

nee sa>K H h i X aa,aa q ¢H3HKH ane MeHTapHbiX q::ac THU. HecornacHe aKcne puMeH TanhH hlX .aaHH biX 

C p eayn hT8T8MH .O.HCne p CHOHH biX o acqe TOB VK83blB8nO 6 hl H 8 He06XO.QHMOCTb K8KHX-TO 

CylUeC TBeHHbiX H3MeH e HHA B OCHOBHbiX npHHUHll8X• nono>KeHHbiX B OCHOBY TeOpHH 

nonH, u a nepay10 O"'epeLlb - ua ueo6xOL1HMOCTb nepecMoTpa ¢opMynupoBKH npuuuuna npu-

'IHHHOCTH. 

OL!HH Ha uau6onee np9cTwx cnoco6oa aKcnepnMeHTanbHoA npoaepKH LlHCnepcuouuwx 

COOTHOllleHHA 38KniO"'8eTCll B H3MepeHHH L1Hq,¢epeHUH8nbHOrO Ce"'eHHll ynpyroro paccestHHSl 

B o6n8CTH O"'eHb M8nbiX yrnOB (J ~ 0 , KOTOpOe C nOMOlllbiO LlHCnepCHOHHbiX COOTHOllleHHA 

MO)f(eT 6biTb Bblp8)f(eHO "'epea H3BeCTHbie 3KCnepHMeHT8nbHWe 3H8"1eHHSl nonHoro Ce"'eHHll 
x) II/ 

u ( 1 J • B pa6oTe TBKHM o6paaoM 6wno noKaaauo, 'ITO a o6nacTH aueprnA 
t 

T ~( 2- 3) raa HHK8KHX OTKnOHeHHA OT LlHCnepcHOHHbiX COOTHOllleHHA B npeL!enax TO'IHOCTH 

H3BeCTHbiX B TO BpeMl! 3KCnepHMeHT8nbH blX L18HHWX He H86nJOL18eTCll. 0L!H8KO B nocneL!Hee 

BpeMSI nony"'eHbl 3H8"1HTenbHO 6onee TO'IHbie 3KCnepHMeHTBnbHbJe L18HHbJe, KOTOpble B HeKo-

TOpblX cny"'BSIX OK83biB8JOTCll HecornacyiOlUHMHCll C peaynbT8T8MH LlHCnepcHOHHbiX p8C'IeTOB, 

I II /2/ 
npuaeL!eHHbiMH a pa6oTe (eM., uanpnMep, ). C LlpyroA CTOpoHbJ, aa nocneLlune uecJ<onb-

J<O neT 6wna aua"'HTenbRo yTo'IHeua aenH'IHHa nonHbJX ceqeuaA u~ a o6nacTH aueprnA 

T ~ 10 raa; B '18CTHOCTH, naaecTHble B H8CTOSIIUee apeMSI 3KCnepHMeHT8nbHwe ll8HHbJe 

yKaabJBaJOT, 'ITO acnMnTOTH'Iecxoe auaqeuae ce"'eHHst 11-N aaauMollellcTBHll 

(24-25) M6, a ue 29 M6, 1<81< aTo npellnonaranocb a pa6oTe
111• 

D (-) • 

Bee 3TO no6yllHno uac eme paa aepuyTbCII 1< aonpocy o cpaaHeHHH llHCnepcuoHHbJX 
+ 

COOTHOllleHHA C 3KCnepHMeHT8nbHbiMH L18HHWMH no ynpyroMy rr -p , p - p , p - p p8CCEA-," 

HHJO. 

Ha puc. I npuaelleHbi pea ynbTBTbl LlHCnepcuouuwx BbJ"'HcneuuA lleAcTaHTenbHoll '18CTH 

aMnnHTYLlbi ynpyroro rr± -p paccestHHII ua uyneaoA yron a cucTeMe uenTpa Mace. Kaqe­

C Teenno 3TH peaynbT8Tbl HMeiOT T OT >Ke BH.0 1 'ITO H B pa6oTe/ } / i B 'l8CTHOCTH 1 H3BeCTHbie 

B H8CT0stl1Jee BpeMSI 3J<CnepHMeHT8nbHbie ll8HHbJe no Ce'leHHSIM U ( 71 : p J He npoTHBOpeqaT 

• 
38KnJO'IeHHlO 0 fiOCTOSIHHOM 8CHMOTOTH'IeCKOM 3H8'leHHH neACTBHTen bHOI 'l8CTH 8MnnHTY llhl 

ynpyroro pacceRHHII B na6opa TOpHOA CHCTeMe KOOpllHH8T npH 3HeprHRX T >> 10 raa : 

D + - D m ccnst 0llH8KO Konn"'ec Taeuuo a o6n ac TH 6onblllHX aueprHA aaMeTHbJ cymecTaeu-

-13 
Hbie paanH'IHII; u anpuMep, acHMnTOTH"'eCKOe auaqeuue D+ ·!!! .:.1,54 · 10 eM a qeTbipe paaa 

x) 3lleC_b H aeaL!e L!anee T -KnHeTH"'eCK8ll aueprHR pacceuaaiOmeAcll '18CTHUbl a na6o­
paTopuoA CHCTeMe KOOpLlHHBT. 
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PHc, I. -:lHepre TH'!ec""'" 3BuHCH MOCTb .uel!C TBHTenbHol! '!SCTH yn py~oro rr- N -pacceHHHll Ha HyneB o ll 

y ron . CnaoLUHaP. KpHBaH - rr--p pacceRHHe, nyHKTHpHaH- rr -p -pacce HHHe, 3Ha « eHHII D± ( T) 
.uaHhi B e.ll i!Hifua x 10-l:lc M, CHcTeMa ueHTpa Mace. 
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M e HbWe 8 CHMn T O TH'-IeCK Or O 3H8qeH HH D+ :: -0 03 7·10-
13

c M 0 non y'!e HH o r o B p a6oT /
11

• 3 T o 

o6ycqoane HO Bbi6 0 p OM M e HbWer o 8 CHMfT T OT H'!e CKOI'O Ce'!eHHSI q ( ~ J (24 05 M 6 BM eC T O 
I l l r 

29 M6 0 K8 K 3 T O 6brn o a p a6oTe ) H a Ha'!HTe nbHO 6onbwell aenH'!HHo i! 3 HeprH H T o n pH 

KOTOp Oi\ Ce '! e HHe 

4 r:;.a)xl . 

U B biXO.O. H T H 8 8 CHMllTOTl.Pt eCKOe n nBTO 
r u 

r 
q (-) ( :: 2 5 r :;.a BMeC T O 

K a K 6brno n o KaaaHo B p a6oT e 
1 

l l o x a paKTe p Bhtxo a a ce'! e HHSI Ha acuMnTOTHKY c y we­

CTBeHHO CK8 3biB8eTCH H8 a e n H'!HH e D+ ( T) • B n p e.o e n a x 3 Kc n e pHM eHT8nbH btX ow H6oK ce-
+ -

Y:e H IH:J u (1r- p) B H BC T O SJ: LUee apeMH MO>K H O a npO K C HMHpO B 8 T b KpH BbiMH, eme 6onee M e.a­
t 

neHHO n pH 6 nH>K8lOLUHM H CH K 8 C HMllTO THtteC K OMY 3 H 8 '1e HH 10 u· -= ccnst, t.I e M 3 T O M bl npe.a-
1 

nona r anH ; a :;>TOM c nyq a e aenH'!HH a D±· (T) B n a 6 o paTo pHoll ·c Hc TeM e n pH T >> 10 r :;.a 

M e a neHHO a oap acT aeT ( T . e . B CHC TeM e ueHTpa Mace I D+ ( T) I> cons'/T y. ) • .Q pyrHM H cno­

Ba MH 0 B o6n aCTH 3 HeprHII T > (20 - 3 0 ) r 3 B .ll HCn e pCH OHHbte COOTHOI.lleHHSI .ll810T He.llOCTo-

aepH bre a n a '!eHHSI D± ( T ) 0 .a H 8 K O BO BCeX c n y q a g x .neA C T B HTenbH 851 llj 8CTb 8 M lln H T y.Llbl 

yrrpyroro pacceH HHSI 3 Ha '!HTenbHO MeHbwe ee MHHMOi! '!8C T H I = ( u I ,4 rr A ). 
t 

PeaynbTd Tbl pac q e TO B xo powo co rnacyJOT CH c c e '! eHHHMH y npyro r o pacceHHHH n o.o 

Hyne BbJ M yrn OM 1 nonyqeHH biMH 9 K C Tpa nonSIUHeA CO OTB e T C T B y lOtuHX 3 KcnepHM e HT8 nbHbiX 

.ll H<j:J<j:JepeHUH 8nbHblX c e q e HHII u( 0) • 3TO BH.llHO H3 Ta6nHUbl I. npaa.oao .onH c e '!e HHII u(OJ 

H3 p a 60Tb/
6 1 

B c p e .oH e M 38M e THO CHCTeM8TH'!eCKOe npeBb!WeHHe H8.ll p a cqeTH blMH ceqe­

HHHMH; O.llH 8 KO 3 TOMY 0 6 CT ORTe nbCTBY·o no-BH.llHMOMJ He Cn e .oyeT npH.ll8B8Tb Cepbe3HOI'O 

a u a qeunst, T B K KBK a KcnepHM e HTBnhHbte .aaHHbte, nonyqeHH bt e a o .auoA H TOA: >Ke pa6oTe, 

M OI'JT CO.llep}I(8Tb HeKOTOpy!O CHCTeM8TH'JeCKJIO OWH6Ky; Te M 6onee, 'ITO paanH'JHe 3KCne­

pHM e HT8 nbH biX H Teo p e THqeC KH X .Q8HHbiX H e BbiXO.OHT 3 8 OW H6 KH H3 M e peHHA. 

B c nyqae p - p H p- p B38HMO.OeAc:reHA .aeno 0 6C T OHT CnO>KH e e, T B K KB K B 

3 TOM c nyqae HMeeTC H 3 HB'!HTe n bHblll BKna .o Tpy.llHO p8CC '!HTblB8eMOII TeopeTH'ieCKH He<j:JHaH-

00 n I l l 
'!eCKOl! o6n a cTH ~ en [M 1( T + u JJ . • K a K H B p a 6 o T e 0 n o CT OHHH bl e en M bl o npe.oe-

nKO 
nHnH Ha c p aaHe HHH c 3 Kc n e pHM e HT8 nbHblMH 3 H8 '!e HHSIMH D ( T) o T a K KBK 3 Kc n e p HM e HTa nb-. ± 
Hbt e 3 H 8 tte HHSI D+ (TJ B H B C T O SI Wee e p e M SJ H3 B eC TH bl O "'e H b H e T O"'H O , T O fiOB e JJ. e HH e KpHB biX 

D± ( T) OK8 3btBa eTC SI cywecTBeHHO aaaHCH W HM o T KOHKpe TH oro Bbi6opa 3 TH X 3 H8 '!e HHII. 

O .oHaKo s o acex c n y'! a Hx Bbl '!H c n e HH bte ce '! e H""' o (0) .on" p-p o p-p B38HM O.lle ll-

C TB HA: B npe .aenax OWH60 K H3 M e peH KA corna cy iOT C SJ C 3 KCnepHM e HT8 nbHbiMH c eqeHHRMH. 

3 TO B H.!l.HO , B "1 8 CTH OC TH , H3 T 8 6 n HUbl 0 . npHBe .ll e HH bt e 8 9 T O A: T a 6nHue Ce"'e HHR Bbi ttH-

CneH bl n pH y c n OBHH 0 'ITO He<j:JH3 H'!eC K8 5l o6n 8CTb a npOKCHMHpOB8HB .llBJMH n e pB blM H qne ­

H BMH ; 3 H B tte HHH fl OC T OH HH bl X CO H C I , B bt 6 Hp8 nH Cb H3 c p aaH e HHH C 3 KCn e pHM e HT8n b-

f7 08l 161 
HblMH .llBHHblMH npH T =2 085 r :;.a (Dr 0) H T =5o66 r :;.s (a n ocn e .oHe M cny-

121 
q ae D+ < 0 o K B K H B p a6o Te ). 

x) M e T o.a p ac1.1eT a H auaq]Ji~ noc T O SI H H bi X I , D~ s n. u c n epcHOH Hbt X cooT HoweHHHX 
T e >Ke CBM bie , '-I T O H B p a 6oTe • 
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Ta<lllMU!i I 

B3fii!IIO- ()"' (o), .~&'( c:;-.c..y 
)(eiiCTBMe T, r:Ja 

Teo,1111R ll Omn 

11--p 1,45 10,8 : 0,5 10 9 + 0 6[3) 
3 21,8 !. 1,0 22 '0 : 2, 2(4 ) 

' - ' 
4,86 30,1 : 1,5 29 R + 3 cf5) 

6,86 :J8,8 :!: 1,9 4r' 7 : 4 '2(6 ) 

8,76 47,2! 2,3 52
12: 4\16) 
' - ' 

l(l ,66 56.,4 ! 2,8 64 5 + 5 9 [G' 

12,86 66,2 ! 3,3 79' 4 : 7 '8 !6 \ 
' - ' 

14,86 75,0! 3,7 916+96[6) 
' - ' 

16,86 83,6 ! 4,1 87,0! 9,6[6\ 

18,76 9"..!,6! 4,6 II3 0 + 20[6 ) 
' -

~·-p 2,78 18,0 ! 0,8 14,2! 1,5 (4) 

6,66 33,8 !. 1,6 41,5!. 4,oC61 

8,66 42,8! 2,1 51 3 + 4 6 (61 

10,66 51,1! 2,5 58 ' 7 : 5 'J (6' 
' - ' 

12,66 59,9 ! 2,9 . 6!),5:7 ,5{6 ) 

14,56 67,2! J,J 80,2!. 9,9!6 1 

16,56 71,0 ! J,5 78 9 + 10 2 161 
' - ' 

YK!l31lHHIIe OI!IMIIKH "t Au(o) ollyCJ!OBJleHII neT04liOCTbD 3Hil4eHMII a;, 
llC£TOJlb30B!lHHIIY. a onTH4CcxoM teopewe ( n q>e:V~eu A a't f a't ;:,: 2 -;- 3 'I.) 

MCTHHHIIe Oi!!H<lKH HeCKOJlhKO <lOJ!h•e yKa31lHHUX B tallllHUe, tax Kll~ HeO!lXO)IMIIO 

e111e ylleCTb OmH<lKy :t A "J>;t ) npO!!CXO,II/IItzyD OT P.eT04HOCTI! HCOOJlh30BaHHIIX 

npH )IHCnepCMOIIHIIX paC4eTaX 31Ja4CHHII a't ; O)(HaKO OT .~!!liMe llpCHe!lpeJ:V.liO 

:&all0 1 TfiK KllK BKJ!Il.ll 'J>1
;t B Ce'IC~I!e rJ( 0) 2Hil4 l'TCJlhHO IIP.IIhll!P. 

BK!lll.J.n 1 )laB!lel!oro O£TT1!4eCKOII T COpewoll. 

0 



r, ran 

[ ,45 
l 

1,86 
5,86 
3,76 

) ,66 
~ ,86 

~,86 

5,86 

3,76 

? • 78 

5,66 

3,66 
},66 

~.66 

4,56 

5,56 

TaCl.IIMQa I 

TeoDMH 
11 

10,8 :. 0,5 
21,8!. 1,0 

30,1 :!: 1,5 
::8,8:. 1,9 
47,2:!: 2,3 

56.,4 :!: 2,8 
66,2 :!: 3,3 

75,0! 3,7 

83,6 :!: 4,1 

9'.!,6 :!: 4,6 

18,0 !. 0,8 

JJ,8!. 1,6 

42,1:1:!: 2,1 
51,1 :!: 2,5 

59,9 :!: 2,9 

67 ,2:!: J,3 

71,0:!: 3,5 

o- (o), ~r c:;.._p 

OnuT 

10,9 + 0 6[3\ 
22,0: 2'2[4) 

- ' 
29,R + 3 o£5) 
41,7: 4'2[6) 
52,2: 4'4!6) - . 
64,5:!: 5,9(6\ 
79,4 :!: 7 ,8[6 \ 

91,6 ! 9,8 (6) 

87,0! 9,6[61 

ID,O!. 20£6\ 

14,2 !. 1,5 {4) 

41,5 !. 4,0 (6) 

5I,J + 4 6(61 
51:1.7 : 5 • J (61 - . 
69,5:.7,5[6) 

80,2!. 9,9[6) 

78,9! 10,2(6\ 

HI'IKI! ~ Au(o) oClyC.IIOBJieHil HeTO'IllOCTbll 3H8'1eHMR o; J 

Hr. B ontH'lccxoli reopewe ( n q>e:Jiel.l A rrt I a'f = 2. --;- 3 •t.) 
ClKI! HeCKOJibKO ClOJIL•e YK8 31\HHUX B TaO~I!Ue, T8K XI\X HeOClXO~~IIO 

BH0Ky ~ A"])'!: } npO!!CXO,!;HIIlJil OT P.eTO'lHOCTI! l!COOJILaOBa.HHhiX 

OHHilX paC'IeT!lX 3!18'leHI!A a't ; O.D;HBXO OT -~ll'lMe llpeHeClpeJrniiO 

X BKJI8J\ 'J>\ B Cl!'leP.I!e CJ" ( 0) ~ HI\'II•TC.IIbi!O IIP.!Ibii!P. 

e~o~oro onTM'lecxoR T c ope11oR. 

B31\!!IIO­
.n;eRCTBlle 

p- p 

T ,ran 

6,0 

7,91 
9,90 
10,0 
II,89 
D,89 
15,79 

18,68 

1 ao n.!ill!L!! 

Teopi!H * -----
95,1 

125,6 
!5?,4 
153,1 
177, 0 
199,7 
7.22 

256 

(J'(o) ' ....... ~ (<-{:.p 

OnHT 

88, 3 !. IJ,2f2) 

125 ,1 • rcf61 
15? , 2 : rf6l 
Hl4, 4 : 5;!2l 
1e5, o : If6 J 
211 ,8 : 21'6) 
216, 11 ~ 24'15) 

26B,O :!: 33'6 \ 

ll . 
OmMClKl! ± . A cr( o) , ooycnosneHHUe Heto •IHOCThll HcnonL30BaHHilx 

npM Bll'II!C.IIeHIIHX ~KCnepl!lleHTI\ ~bH~X 3HI\'IeHl!R Ce'leHl!R oJt 
COCT 1\B.IIHilT B cpe~ne11 10-15 110, 

Jl;tft p- p B38l!IIO.D;eRctBI!R axcnepi!Menr 11 Teop i!R TaKie x opomo 

COr.llaCyllTCH, O,i4HilKO B 3TOII CJJy'lae O'leHb Be.lll!KI! OWI!OKI! :!: LHY(o) 
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!ln SI T o ro, 'ITO npH c p aaHeHHH c o n btT OM He Oh!Tb CBSI38HH bt M c KOHKpe TH btM B ht o o p oM 

ITOC T O SIHH blX Cn , H8 pH C, 2 B .11 800 p 8 T OpH Oll CH C T e Me K 00p.OHH8T npHBe.QeH bl 3H8'1eHHSI 

D;!; ( T} )0!0 /';"!:.(1) • Bbl'IHCneHHble oea yqeTa BKna.a a Hecp11311'1eCKOll o6nacTII. !leliCTBIITenbH8SI 

'18C Tb 8M IT.IIHTY.Q8 B CH CT eM e ueHTp8 M8CC 

D: (T} = ~l/';+(T}+I C 
- A( l) - n-0 

[ M n --l I 
1+ u , 

r .ae \ • h .jllc - KOMITTOH OBCK8 SI .anH'i8 B O.IIH h t 71 -MeaoHa, A( T) -.ae'6pollneBCK8SI .Q.IIHH8 

I l l 
BO.IIHbl p 8 CCeiiB8101Uef'OCSI n p OTOH 8 H.IIH 8 HTHITpOTOH8 B CIICTeMe U9HTp8 M8C C (eM, pHC,J B ) , 

+ 
T a K >K e, K 8 K 11 B cnyqae 11-- p B3811MO.aellc TBHll, 113BeCTH bte 3 K C n e p11 MeHT8.1lbHbte 

.Q8HH b l e n o Ce 'le HHSIM a (pp} H a (pp} He npOTHB Ope'18T 38K.IllO'IeHH10 0 IT OC T OSIHHOM 8CIIMIT TCT" 

t t -!3 
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H B Ko, .a on y c K810T 11 aoa pacT8101UylO a cHMITTOTHKY D± ( T} , ec n11 npe .ano n o>K HTb 6onee 

nna BHhlll nepexo.a ce'!eHHll (1 

t 
K IIX 8 C HMITTOTH'ieCKHM 3H 8 '1eHHSIM, l.JTOObl p8306p8TbCSI 

B 3TOM aonpoce, Heooxo.aRMbl oone e T O'IH h l e H3M e peHIISI ce'!eHI!ll B oon a CTII T > 10 raa. 

TaKHM oopaaoM, B H 8 CTOSI1Uee BpeMSI He.llb3SI f'OBOpHTb 0 CKOnb-HHoy.ab 38MeTHOM 

p8C XO>K.Q e HHH C .QI!Cnepc~O!IHblMII COOTHOWeHIISIMH BIT.II OTb .QO p8CCTOS!HIIll R,: 6•!0-! 5 
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M b l onaro.aapi!M n. A . nonyooS!pOBY 36 OO.IlbWYlO ITOMO!Ub npll Bbl'IIIC .IleHIISIX H8 

3 .1leKTpOHH Oll M8W11He, 

n 11 T e p a T y p a 

1. V.S.Barashenkov; Fortschritte d. Phys. , 10, W5 (1962), 

2. ll.<P. KHpH.Il.IIOB8, B.A. HBKRTRII, A.A. HoMOcpii.IIOB, B.A. CBIIPR.QOB, n.H. CTpyHoB, 

M.r. Wacj:JpaHoaa. )f(3T<l>, 1Q, 1261 ( 1963). 

3. Saclay-Orsa:r-Baki-Bologna Col!abaration: Nuevo Cim. , 29, 515 ( 1963) • 
4 , M.L.Perl, l~lV.Jones, C.C. Ting; Phys. Rev., 123, 1252 (1963). 

5. R.G.Thomas, Phys. Rev. Lett., 5, 229 (1960). Abstract. 

6 , K.J.Foley, S.J.Lindenbaum, IV.A.Love, S.Ozaki, J,J,Ruasell, L.C.L. Yuan. Phys. Rev. Lett., 11, 425 (1963). 

7 . li.C. A>Kr11pel1, 11.6. Hypywes, npenpHHT 0vHH1, P-1188, !ly6Ha, !963 r. 

8. G.A.Smith, H.Courant, E.C.Fowler, H.Karaybill, J.Sandweiu, H. Taft. Phya. Rev., 123, 2160 (1961). 

PyKoniiCb nocTynRna a lla.aaTenbCKHll oT.aen 

20 M8pT8 !964 !"', 


