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A H H o T a u R s 

0KononoporOBbie OC06eHHOCTH B 06MeHHOM UHOH-HyKnOHHOM pacceSIHHH anepe.ll paccMaT

pHBaiOTCSI MeTO.llOM LlHCnepCHOHHb!X COOTHOWeHHII:. nony'leHbl OUeHKH OKOnOnOpOI'OBbiX HeMOHO' 

TOHHOCTell:, COBMeCTHMb!X C cywecTBYIOWHMH .aaHHb!MH 0 nonHb!X C9'l9HHSIX. 

Abstract 

Threshold anomalies in exchange pion- nucleon forward scattering are treated by the method of dispersion ,.

relations. The values of the energy widths of threshold anomalies have been obtained. It is shown that the expe -

rimental investigation of forward exchange scattering with a good accuracy can serve as a sensitive method of 

studying threshold energy cusps connected with new particles in the total cross section of both negative and posi-

tive pion interaction with protons. 
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}, npH :3KCU9pHM9HT8ilbHOM H3y'leHHH aHepreTH'I9CKHX H9MOHOTOHHOCTeif B 38BHCHMOC-

TH aMnilHTY .a peaxuHA e6nH3H noporoe HOBbiX npoueccoe onpe.aeneHHhiil HHTepec npe.acTaenR

eT 06MeHHOe pacceHHHe UHOHOB UpOTOH8MH, 

B HacToHwell aaMeTxe eoaMO:lKHhie aaoManHH e .aHtP<i:>epeHuHanbHOM ce'leHHH peaxuHH 

111 

p8CCM8TpHe810TCH C UOMOUlbiO .QHCU9pCHOHHbiX COOTHOweHHit I .Q,c.l • B pacCM8TpHB8eMOM cny

'189 oueHKH y.aaeTcH npoeecTH .ao xoHua B o6nacTH aaeprHll nHOHoe T k <. 450 Mae, ecnH 

HHTepecosaTbCH ce'leHHeM npouecca 11 I enepe.a H eocnonbaoeaTbCSI peaynbTSTSMH H. Knenp-

/1 I 
xoea, B. Mewepsxoea H C. Coxonoea , xoTopble TwaTenbHO o6pa6oTanH axcnepHMeHTanb-

Hble .Q8HHbie 0 nOilHbiX ce'leHHHX eaaHMO.Q9HCTeHSl ,+:( 0'+) - Meaoaos c npo-

TOH8MH H Bbi'IHCJ1Hi1H 3H8'19HHSI .aeilcTeHT9ilbHbiX '18CTeil 8Mfii1HTY.O ,t.__ p - pacceSJHHSl 

D ) I e c.u.M.I. 
+ ( wo 

B paMxax H30TOnH'Iecxoll HHeapHaHTHOCTH 

121 
ko.4 2ko 2 k2 21 

"' .. _, ~I T3-·T1I - .. _,I( D .-D ) +(--;--] (u .-'u) · 
" " « + _, 4rr +. _, 

KHHeMSTH'IeCKHM MHO:lKHTeneM, Y'IHTbiB810UlHM p83HOCTb M8CC UHOHOe H HyKilOHOB H cywecT

BeHHbiM TOJlbKO npH M8JlbiX SHeprHHX, e .Q8ilbHell:weM npeHe6peraeTCH. PeayilbT8Tbl ebi'IHCJle· 

HHA .QJ1Sl MHHMOit H .aeilcTeHTeJlbHOit '18CTeil 8Mfii1HTy .Qbl 06MeHHOI'O pacceSIHHH 

--
1
-( T -T ) ./2 +: -

npHBe.aeHhi e Ta6nHue H Ha pHc. 1. Ha pHc. 1 Hao6pameaa aaeHcHMOCTb ReT 
0 

131 

llq)HB8SI 1, 

sepXHHe OCH KOOp.OHHSTI, BKi18.0jRe TO 12 B ce'leHHe IJcpHeaH 2/ H 38BHCHMOCTb Ce'I9HHSI 

peaKUHH 11/ OT SHeprHH IKpHBSSI 3/. llnSI Cp8BHeHHH upHBe.QeHbl axcnepHM9HT8ilbiJbl9 .Q8HIIble 

121 
KepHca H .ap 

0TMeTHM TO 06CTOHTeUbCTeO, 'ITO exna.a· e .OH<i:>ti:>epeHUH8ilbHOe C9'1eHHe .aeilcTeHTeUbHOII: 

'ISCTH M8Ublit a6COJ110THO H OTHOCHTeilbHO HH:lKe 180 M se, pe3XO yeeJ1H'IHe8HCb eblwe 9TOI 

saeprHH, cTaHoeHTCSI npeo6ne.aaiDwHM e o6nacTH SHeprHA 280-400 Mae. TaKHM o6paaoM, .anR 

H3y'leHHH aHepreTH'19CKHX HeMOHOTOHHOCTel OK83biB8eTCSI OC06eHHO y.a06HOA UOCJ19.QHSISI o6-

J18CTb 9HeprHA. 



M HHMaH qaCTb T 
0 

B npoTHBOfiOJIO:>KHOCTb lm T3, 1 , CTBHOBHTCH OTpHUBT9J1bHOft 

npH Man~x SHeprHHX H npH Tk> 
450 Msa. 

.llR<tJ<tJepeHUH8JlbH09 ceqeHH9 U ( 0°) HB pHC. 1 aaHO B C.U.M • 3HaqeHHH ceqeHHA B 

kn 2 
n.c. nonyqa~TCH YMHO:>K9HH9M HB MHO:>KHT9nb (----) . 

kc 

2. PaccMOTpHM Tenepb K KBKHM HeMOHOTOHHOCTHM B D0 --ReT0 npHBOaHT OTKJIOH9HH9 

OT nnaBHOft 38BHCHMOCTH U .-·u· • ,llnH 8H8JIH38 BOCfi0n1>3YeMCH M9TOaOM, OCHOBBHHbiM 

. + -· 131 
HB aHcnepCHOHHbiX COOTHOW9HHHX • B COOTB9TCTBHH C Bb!COKOA TQqHOCTb~ 9KCnepRMeH-

U 6yaeM cqRTBTb OTKJIOHeHH9 8u 
t 

, He npeBbiWBIO-
TBJibHO onpeaeneHH~X 3HaqeHHA 

IUHM I M6 WHpHHOA 6. = 5- Msa. OrpaHHqHMCH_. aayMH BHaaMH 8u(cu) 

d 
1 I coaep:>Kawee 6ecKoHeqHoe 3HaqeHH9CfW 8u(cu)) : 8u=·ak V cu -'cut, 

w -+cut 
2 I 8 u·(cu) , COOTBeTCTByiOIUee po:>KaeHHIO Tpex qacTHU. 

2 
au(cu)=bk(cu-wt) 151 

13 I 14 I B caMOM o6weM cnyqae BnHHHHe soaMyweHHH MBKCHManbHO oKono nopora H 

OTHOCHT9JlbHO aonro "nOMHHTCH" npH 6onee Bb!COKHX 9HeprHHX. 

rae 

B~pameHHe ans oTKJIOHeHHH 

2 
ko 

8D(cuo) .. 2ll'2 

D oT cpeaHero ~HaqeHHH D 
0 

u(cut+8) 

kt 

Z (X), 

anH 141 HM89T BHa 

161 

z ( x) =- 1 - x arctg 1/x anH 
2 wt-'Wo 
X=------> 0 

6. 
(cuo< cut) 

1 +:x 
Z ( X) =·1 -·~ X ln --

1 -•X 

3aBHCHMOCTb z lx I Rao6pa:>KeHa HB pH c. 2. 

LlnH cnyqaH 141 npR w =· w 
·0 t 

anH 

8 D 
t 

k & 8u, 

qTO npHBOaHT K H3M9H9HH~ ceqeHHH B 121 

H Ll89T 

npH cu
0

-·m 
17 

npH 

npH 

cu -•m 
0 , 

cu -·m 
0 1T 

A 0 t 0 -( 0 o.u (O ) = u (0 ) - u 0 ) 

8u(OO) 
= 0,17'/o u (no) 

l'Xl Mss, 
8 u( 0°) 

= 1 ,2'fo, ----
; (00) 

270 Mss H 
8u(0°) = 2'fo, -----· 

u(oo) 

360 Mss. 

4 

2-. CUo-'CUt 
X----

6,_ 

1 --s-D·!'iu 

> 0 (w0 > cut). 
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nepHMeH

npeBbllllaJO-

151 

opora H 

MeeT BHA 

161 . 
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t 

> (j) t ), 

171 

KaK BHAHO H3 pHC, 2, WHpHH8 B03MYW9HHSI 8 D COCT8BJISI9T OKOJIO 

B cHny Toro, 'ITO D oTpHU8T9JibHo Bbiwe T,. - 175 Msa, B :sToA o6nacTH saeprHA 

noporoahle oco6eauocTH ,nOJI)KHbi npHBecTH K w nHKaM" I "npoaanaM • I a 38BHCHMOCTH ce'IeHHH 

115 M:sa oHH npHBOAHT K "npoaanaM' /"nHKaM"/ B 38BHCHMOCTH 

OT TOrO, HM910T JIH 3TH OC069HHOCTH M9CTO B a • 3aepreTH'IecKHe HeMoao-

TOHHOCTH B o6MeHHOM paCC9SIHHH OK83b!B810TCSI TeM C8Mb!M 0AHH8KOBO 'IYBCTBHTeJibHblMH K 

B03MO)KHbiM OC069HHOCTSIM K8K B (J , T8K H B a 
+ 

, 'Iero HeT AJIH npoueccoa ynpy-

roro paCC9SIHHSI /3/ H 'ITO SICHO H3 AHCnepCHOHHOrO COOTHOWeHHSI 0 KOTOpOMy /a paMK8X H30-

TOUH'leCKOi\ HHB8pH8HTHOCTH/ YAOBJieTBOpHeT 8MI1JIHTy,na 
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2 
ko 

+-· -r 
4rr 

3.necb qepea Dn 
0 

DnH en yqaH /5 I 

dcu r-
k 

m 
rr 

+ 
2 2 2 cu 

0 
_,( m ,/ 2 M .) 

(J . _, (J -----±.:..._ ____ , __ 

2 2 
(j) _, cu 

0 

o6oaaaqeaa Re T 
0 

a na6opaTopaoA cHcTeMe. 

2 1 
lY.a+:y+:y ln\1-, __ \1 ;y=· CUo-'CUt 

y ~ 

noporoaoe B03MymeHHe 8 Dt a.necb cocTaBnHeT 1 I 4 oT /7 I, a aaBHCHMOCTb 

2 1 t/1 ( y ) = "12 + y + y ln II _ _,____ 1 ~ 
y 

/8/ 

/9/ 

A8!0IU8SI npeACT8BJI9HH9 06 3HepreTH'IeCKOA Ill HpHHe OTKJIOH9HHSI 8D , npe.ncTaaneaa ua 

pHc. 3. 

B sTeM cnyqae MaKCHMYM 8 D OK83biB8eTCSI CABHH.fTbiM OT y 0 B o6JI8CTb 

H WHpHH8 T8K)K9 paaaa- ~. 

Heo6xoAHMO oTMeTHTb, 'ITO a o6nacTH :saeprHA, 6onbwHx 170 Msa, BbiXOA y 

KB8HTOB o6ycnoanea, KoHe'lHO, noMHMo paceM OTpeaaoro npouecca, npoueccaMH o6paaoaaHHH 

nap 11HOHOB, 0AH8KO BKJI8A .,.9THX 11HOHOB MOHOTOHHO 38BHCHT OT SHeprHH, 

3KC119pHM9HT8JibH09 HCCJI9AOB8HHe 38BHCHMOCTH 06MeHHOro pacceSIHHSI Bnepe,n C ueJibiO 

/4/ 
UOHCK8 11pOSIBJl9HHSI HOBbiX 'l8CTHU M0){4119T 6biTb 110Jie3HbiM H npH 6oJiee BbiCOKHX SHeprHHXo 

A aTop 6naro.napeH B.r. 3HHoay H A.VI. Myxusy 38 none3Hble o6cy*AeHHH. 
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