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"-..,.a.:.ynpyroe pacceSIHae B paiJ:oHe peaoHaHca _u 
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. 4 • ' 
' no SKCnepaMeHTaJihHbiM LI8HHbiM (13 1T He -pacceSIHI!li B o6naCTH aHep--

·rai1: 20-150 Mas BhrnonHeH ljlaaoabri1: aHanaa. Hai1:LteHa aaaacaMoCTh ljl~a oT 
aHeprau, noae~:~eHae ljlaa o6HapylKaaaeT peaoHaHCHhri1: xapaKTep a pai1:6He 
"'140 Maa,' 

llpenpHHT_ 06beAHHeHHOro' HHCTHTyTa HAepHMX HCC~eAOBaHHH. 
~y6Ha, 1972 

Kulyukin M.H., Lyashenko V.I., Hichul A., Pl-6693 
Nichitiu F., Piragino G., Pontecorvo G.B., 
Falomkin I . V. , Shcherbakov Yu .A. 

+ 
Elastic 1r -a - -Scattering in the Region 

of _the A -~ 3 Resonance 

The phase-shift analysis has been performed over the 

ixperimental data on " 
4 

He -scatt-ering in the energy re
ion 20-150 MeV. The phase dependence on the energy has 
een found. The phase behaviour reveals the resonance 
haracter in the region "'14 0 MeV. 

Preprint. Joint Institute for Nuclear Research.' -
• 

Dubna, 1972 
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OcuoauaJI qa~T 
pacceJIHHIO COCTOHT I! 

>Ke H3 ue6on&llloro, lJ_ 
, B AaHHO~ pa6oTe B~ 

11 
4 He -ynpyroro 1 

B cnyqae 11 He 
HHeM J = 0 H DOJTOM: 
cTaoneua o6bllJHbtM o 
pa3oM Bbtpa>KaeTcJI ' 

8f _ H KOJ~~HUHeHTO 

Te = ~ TJtsin (2 

~ uaweM auan 
UHH JKCnepHMeHT8nl 
"Ko:>tWJnuneuTa ynpy 
~yHKUHIO, Me.nneHHO I 

X = 

)J;nR nnaouoro 
non&JosancJI "uenuo: 
PYIOT S- B P - sonu: 

_Pe3ynLT8'!'bl A· 
~BUBeHTOB Heynpyro' 

·s .:.aonua liMeeT ~o 
BOil 3aBBCBMOCTLIO 0 
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OcuooHaJI tJaCTb 3KcnepHMeHTanbHb1X pe3ynbTaToB no 11 ± 1le 

pacceJIHHIO COCTOHT H3 ,IlaHHbiX no .IlH!IJ!IJepeliUHanbllbiM CelJeHHJIM, a1T~K
>Ke H3 ue6onLworo tJHcna .naiiHLIX no nonHbiM cetJeHHJIM/CM.pa6.'

1
' /. 

B .nauuou pa6oTe Bbmonneu npe.noapnTeiiLHbiH ¢a3oBbtit auanH3 .nn.R 
" 4 He -ynpyroro pacce.RHHJI o HHTepoane :JHepruii oT 24.no 153M:J8. 

B cnytJae "He - pacceJIHHJI Mbl HMeeM .neno c lJHCTbiM cocToJI· 
HHeM J = 0 H DO:JTOMY nonHaJI aMnnHTY.Ila pacceJlHHJI MO>KeT 6b1Tb npe,Il· 
cTaoneua o6bt'IHbiM o6pa3oM. llapuuanbHaJI aMnnnTy.Ila cne.IlYIOJQHM o6· 
pa30M Bblpa>KaeTCJI B TepMHHaX ,IleHCTBHTenbHbiX $a30BbiX C,IlBHrOB 

Of H KO:J$$HUHeliTOB HeynpyroCTH 7J f : . 
1 

Tf = ~ 11 tsin(2ot )+i-f(t- 11 r:os(2lJeJJ. 

~ uaweM auanu3e Mbl acnonL30Banu B npoue.nype annpoKcHMa
uuu JKcnepuMeHTanLHbiX .naHHbiX HHTepnonapooaHHble. 3HatJeHHJI ,IlnJl 
"KOJ~HUHeHTa·ynpyrOCTH". 3TOT KOJ$¢HUHeHT npe,IlCTaBnJieT co6oit 
!IJYHKUHIO, Me.nneHHO MeHJIIOIQYIOCJI C 3HeprHeH: 

x = 
0

el ;; 0~6 . .nnJI 100 -: 300 M3B. 
0tot 

~n.R nnaauoro np~.nonmeHHJI ¢a3oBbiX c.nauroa c ~ueprueit uc
nonL3oBancJI "uenuoit" .MeTo.n/1/. ~nJI 3Hepruu uu>Ke ·so M:JB .1\0MHHH
pyiOT S- H P ·BonHbi, a BbiWe BnnoTb .IlO 153 Ptf38 • 'S , P H 'D • 

Pe3ynbTaTbl ,IlnJI peanbHOil tJaCTH liJa30BbiX C,IlBHrOB JJ,_ H KO:JIIJ· 
IIJuuueHTOB ueynpyroc.TH 'If noKa3aHLJ .. uapuc.l/ ·s-, P._ u ·IJ -aonubl/: 

·s -aonua JiueeT ~oTl'anKHBaTenJ>Hoe"· noae.neuue c npuMepuo nuueit-
Hoil 3aBHCRMOCTbiO OT ':JueprRR·. · · · ·· • · · .-. · : · 
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i 
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I. 

Heynpyrue KaHaJILI OTKPLITLI ,n;JIH 'S -aoJIHLI ,n;nH acero HHTepaa
na :mepruii, a a HHTepaane Me)K,n;y 110-153 ~13a.ua6mo.n;aeTcH MHHH-
MYM ,n;nH 'Tlo • ,[(uarpaMMa Apraua /puc. 2/ ,n;nH ·s -ao1mLinoKa3LiaaeT ~ 
•mcTL pe 3onaucuoii oKpy)KHOCTH I c apa~enHeM npoTHB .'Iacoaoii cTpen
K~/, uecKOJILKO cMe~euuyro B neayro CTpouy. TaKHM o6pa30M o6uapy-

-~ )KH~a~TCH THnH'Inoe noae.n;euue ~JIH ueynpyroro pe3ouauca B cnyqae 

uanH'IHH . Hepe30HaHCHOrO . "OTTaJIKHBaTeJlbHOI'O~'. ·I):Jouoaoro pacceH
HHS1(2/. lb . .n;uarpaMMLI Apraua ue au.n;uo yKa3auuii ua npucyTCTBHe 
31):J~eKTa, · c:BH3auuoro ·~ "pe3tiaauco·M I):Jop:MLI'·~ ·~mi · 77 4He ...:pacceHHHH 

' B I):Ja3e 'a.o' • ''; npe,n;cKa3biBEieMord' ripH :r J(= 120 M3a/ A1 13
. = 75M:ml3~ ·~ 

3TO MCl)KeT' 6LITh 'ciu3auo 'c '6oJibWOH'BCJIH'IHHOH norJIOll(eliHH 'HJIH )Ke·· 
c TeM.'I):Jari~:M: •. t{TO H.dpo ·:a:' 3TOM cnyqae. HBm(eTCH C1IHWKOM nerKHM •. 

··p .-.aoniia ·uMeeT·~. THnifquoe' noae.n;euue ,n;nH lcJiy'IaH ueynpyroro 

.P~3o~~ii~~· ,c ·rae:< -f.· ·r~ot · rrpu' H(:l.nuquu ~anoro I):Joua. <I>a3oBLiii c.n;aur . 
•81 npoxo.n;HT qepe3 ·uynL ·B · pe3ouauce, a K031):JI):JuuuenT ueynpyrocTH . 
a· 3TOH o6naCTH HQmieTciJ: MaiiLIM.' P~3onaHCHaH'oKpy)KH'OCTL B'.n;Har
paMMe Apraua rrpoxo,n;uT HH)Ke IienTpa·ynuTapaoii oKpy)KHOCTH(DI-aon- ' 

. . .. . . . . I 
Ha Be.n;eT. ce6H TaKHM )Ke o6pa3oM; I<aK H P-BOJIHa; HO HMeeT•MeHLWHe 
3Ha'IeHHH. . . 

. Ha ·ocuoae BLiweyKaJaHHOI'O Mh)KHO 3aMeTH'fL, tiTO B rr 4He-pac
ceHHHH pe30HaHC npOHBJIHeTCJI npH MeHLWe. :meprHH, 'tfeM 3TO HMeeT 

. M:ecTo :a''cnyqae .c !:i33 •pe3ol!'duca: .n;mf cao6o.n;uoro ·'riN' -p~cce.HH~JI, 
.a HMenuo, np:H6nH3HTenLuo Iipu 140 M3a. ~. . · 

Ha pile: 3 noKa3aHa 3aBHCHMOCTL .n;eiiCTBHTeJILHOH qaCTH aMnJIH
TY,IJ;LI pac·ceBHHH anepe.n;, 'ReIn (0 °); or KDHeTJiqecKoii 3lieprHH nuoua, .·· 
a TaK)Ke npe,n;cKa3aHHH ,IJ;HCnepCHOHH~H TeOpHH ,I:{JIH 1T 

4 'He - /KpHBLie 
a .H b (/4~ ~MeCTe. ~ HOBLIMH. pac~eTaMH no ,!l;HCnepCHOHHOH TeOpHH 
.n;nH rr-1 C 5 /KpuaaB c • KpuaaJI ·d npoae.n;eua lia rna3 Me)K,n;y .n;ay
MH nocJie,IJ;HHMH TO'IKaMH. 3I<CrrepHMeHTaJILHLie .ziaHHLie H pacqeTbl no 
,IJ;HcnepCHOHHOH Teopli:H HaXO,IJ;1iTCH B corJiaCHH TOJILKO npH 3HeprHHX, 
MenLwllx 110 M3B. 

' ,. . n ,,... ·:~ 

Jlumepamypci 
·. . ' -~ . . - ' . '• . . .·. ... 

l.I. V~Pal.omk1-n, M.M.Kul.yuk1-n,, V.I!Lyshenkoj.A•.J:hhul., 
F. Niahiti'u, G. Pirag•ino, G. Ponteaorvo, Yu.A. Shc.he:: 
rb.akoV • IlpenpUHTil OHJIH El-6534, ,l(y611a, 1972. ,. 

2.A.Donnachie. Proc.CERN School., CERN ?I-7. 

4 

i
,. 

. t. . 
I 

. ..J~. . n 

I . 
. I . . . 

' . 
' I ' . . 

t . 

\ 

.... 

3.M. Ericso.n,·M. K 

4.T. E. o~·Ericson 
5. F ._Binon, .. V .-& 

J .• P. PeigneuxJ 
J.P. Stroot •. 1 

Py~ 

. •• : '~ 1. '"""; 

..~ :;. ;"'! ... \,;,"' 

-.. 



,Ami Bcero HHTepBa
ua6mo,AaeTcH MHHH-
- BOnHhi IIOKa3biBaeT • 

ITHB .qaCOBOH CTpen
[M o6pa3oM o6ua'py
pe3ouauca B cnyqae 

' ·$OHOBOI'O pacceH
IHii ua npucyTCTBHe 
i: 77 4He · ..:pacceHHHH 
'm/ A113. '= 75M:m13(-~ 
nornomeH:HH ·unH :>Ke·· 

;jj C.iiHIIIKOM nerKHM. 
i cnyqaH · ueynp}rroro 
OHa. <l>a30BbiH C::,ABHr 
HIUieHT 'HeynpyroCTH 
OKpy:>KII'OCTb B )tHar
>Kpy)KHOCTHfni-Bon- : 

.. ~ I 
; HO'HMeeT:~H:iHbiiiHe 

'b> tiTO B : 11 
4He-pac

II'HH, qeM 3TO HMeeT · 
'ro ·~rr'N'· -pacceHHHH 

. .. \ . ~ ' . ' 

:nbHOH qaCTH aMIInH
CKOH.3IieprHH IIHOHa, ·. 
JIH TT :4 'He . /KpHBbie 
cnepCHOHHOH TeOpHH 
lia rna3 Me:>K.AY ,ABy
aHHbie H pacqeTbi no 
mbKO DpH :meprHHX, 

. '.·:. ;. .. 

. ; .• 

:l·~i .. " 
. I 

'/; ' 

. · 

. \~ ... 
, I , 

I . 
b.. 

. . . , .•.· 

henl<;pj. ,A,..,l:Jihu Z, 
o; Yu .A. Shc.he::: 
'2. .. . . ,·~: . ·• \• 

?I-?. 

3.M.Ericson.,;'M.KreZZ. Physics Letters 3 38B 3 359 (I9?2). 

4.T. E. 0 ~ Ericson 3 .M _'p. Locher. ·CERN 6 9-3 0. 
5. • . '.' . . 

F.B-z.non 3 V.Bobyr 3 P.Dutet.Z 3 M.Gouanere 3 L.Hugon 3 

J.P.Peigneux 3 J. Benuart 3 C. Schmit 3 M.SpigneZ~ 
J.P.St.root. NucZ.Phys., B33 3 42 (I9?I). 
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"'·· '":: '~· . 

PyKonucb nocmynu.lla e U30a1/le.llbC1Wii 01/lOe./l 
25 aezycma 1972 zooa . 
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Pac. 1. ,IJ;elcTBBTenLHaJI qacT& !l>a30BLIX c.noaroo Bt B Ko:JtiMilHUHeH
TOB HeynpyrOCTB . .,., f KaK !lJyHKUHJI KHHeTH'IeCKOit :lHeprBB. /PeweHBe 
2 +,ll.J1Jl-_ 153
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MlB nony'leHO 6e3 HCfiOJ1b30BRHBJI COOTHOWeHBJI ~ /; 
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Pac. 3. ,IJ;eiicTBHTem 



-f-"-, . 
. ' 

,,. 

\ 

... 
"" 

B/ 

\ ' \ ,, 
': 

".1. ........ -

tSQ rTM.vl 

B 8f R KO:JcWJRUReH· 
t :JHepraa. /PeweH&e 
Jr COOTHOWeHBJI ~ /; 

z,f, .. "·s .... ~ ., 

\ "' ,/ 
·~(r} az . . 

Ro/ • ... .... .... .•. " .. ., .. 
. J·P ... ..., .I) . , , ... ~"!!-----

' " ' .. .., 
' lf . 
J 

., 
" " • ~ . " " '" .. 

" ts.:J~t..-(1/ti(J) 

<I 

., .. 

Pac. 2. ,D;aarpaMMbl ApraHa. 

Pac. 3. ,D;eiicTBHTeJILHa.fl .qacTL .R,IJ;epHoii aMnJIHTY,IJ;LI paccej(HH.fl anepe.il. 
' .. 

, 

7 


