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A H H o T a u H H 

PaccMoTpe H Bonpoc o6 onpe Ll en eHHH KO HCT-BHTbi cpo To po>K Ll8 HHH 

30He H3 aHanH38 p e aKUHH rr + N ---rr + y + N 

TT -Me30H8 H8 TT -Me-

B n omocHo M npn6nn>KeHHH pacc'!HTBH bi Llncpcpe pe Hun anbH bi e ce qe HHH 9 TOl\ p e a Kunn. 

L.L.Nemenov 

TilE rr + N --- rr + y + N REACTION 
AND THE CONSTANT OF THE 

PHOTOPRODUCTION OF PIONS ON PIONS 

Abstract 

The problem as to how to determine the constant of the photoproduction of pions on pions from the analysis of the 

rr+N ---
11 

+ y + N reaction has been considered. The differential cross sections for this reaction have been calculated in the 

pole approximation. 
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V13nyqeHf! e y - KB8HTOB 11p11 B3811MO.U e HCTBI111 1T -M930HOB C BeUleCTBOM 6biJ10 BnepBbie 

Ill + 
06Hapy)K e HO n pf! H3y'ieHHI1 pacCes:IHHSI TT -Me30HOB C KHHeTHq9CKHMH 9HeprHSIMH B HHTe paa-

ne oT 8 0 .uo 300 Maa Ha nerKHX S!.Upax. B 6onhWHHCTBe cnyqaea H3nyqeHHe Bbi3biBanocb Me3o­

H8MH c 9 He prHe A 6onhweft 2 00 Msa, 

121 
B pa6o T e npfl aHanH3e pacces:I HHSI TT - -Me30HOB ( E

17
- = 128 Msa H 162 M sa ) Ha ao.uo-

pO.lll? He 6binO o6Hapy)KeHO HH O.llHOI'O cnyqag B3811MO.Ueil:cTBHSI C HCI1YCK8HHI?M Y- KB8HT8 1 XOT51 

f!Cn onb30B8HHbiH MeTO.ll n03BOnS!n p e rHcTpHpoaaTb cp oTOH bi a ec bMa ManoA 3HeprHH ( E y .. 1 5 Msa). 

B .uanbHeftweM H3nyqeHHe y -Ka aHTOB 6bxno o6Hapy)KeHo npH aHanH3e B38HMo.uei!:cTBHSI 

I 31 141 141 
TT -Me30HOB c 3 HeprHeft 225 M s a H 340 Msa c ao.uopo.uoM. B pa6oTe 6bxno noKa3aHo, 

+0,03M6 
.ung cnyqaea c sneprHeft Y - KaaHTOB , npeBbiUl810Uleft 100 Msa, paBH O 0,09 M6_

0
,
0 6

M
6 

• 

( 1 ) 

B KaqecTae B03MO)KHOro MexaHH3Ma, .ll810Ulero sHeprHqHbie cpoTOHbi, MO)KHO pacc MOTp e Tb 

npouecc, o nHcbxaaeMbiA .uHarpaMMOi!: <t>eAHMaHa, npe.ucTaaneHHOft Ha pHc. 1. OpHan e a eHHe TaKoil 

.llfi8I'p8MMbl .llfl51 OTIHC8Hf!SI p e8KUH11 ( 1) npe.UCT8BJ1SII? TCSI uenecoo6p83HblM 1 T8K K8K 8H8JlOI'H'iHblH 

151 
rro.uxo.u K peaKUHs:IM TT+ N --- TT+rrtN, npe.uno)KeHHbii!: B pa6oTe , n o3aonHn y .uoaneTBOpHTenbHO 

o6'bs:IC HHTb coaoKyrrHoCTb 3KcnepHMeHTanbHbiX .uaHHbiX no 3THM peaKUHSIM. KaK 6y .ueT rroKa3aHo 

Hf!)Ke, .llH8I'p8MM8 1 BHOCHT X8p8KTepHy iO OC06eHHOCTb B pacrrpe.u e neHH e !10 I10flHOi!: 3Hepr HH B 

c .u.H. 1T Y 1 'iTO l103BOnS!eT OUeHHTb aenH'iHHy BKJ18.ll8 3TOH .llH8I'p8MMbl B p 98KL!HIO ( 1) H 

o npe.u e nHTb K OHCT8HTY cpOTOpO)K.UeHHSI 

HH51: 

)Jng BbiqHcneHHSI aMnnHTY .Ubi rrpouecca rr + N ---rr +y +N aae.ueM cne.u y iOUlHe o6o3 Haqe-

q, q 
1 

- q e TbipexMepH bie HMllynbCbl l18.ll810Ulei'O H pacC eSIHHOI'O 1T -Me30HOB, CO OTBe TCTBeHHO, 

P, pte - q e T bipexMepH bie HMnynbCbi HyKnoHa .uo B38HMo.uei!:cTBHSI H rroc ne B38HMo.u e licTB HSI, 

K .,.. qeTbipexMepHbii!: HMrrynhc cpoToHa. 

M M8CC8 HYKJ10H8 B e .UHHRU8X Me30HHbiX M8CC ( C HCTeMa 

CeqeHHe npouecca 38!1HChiB8eTCSI q e pe3 F - MaTpHuy: 

F = - __ __!__ 
(2TT) 7 / 2 

.. .. 2 ...... ~ 
8 =I ( P 0 q - q0 P) - [ q P) I 

vP opo 
1 

y 8qOq c:l{ 0 
1 

eA 
f 

(2) 

A 
e1 - B e KTOp I10flS!pH38UHH cp0T OH 8, g KOHCT8HT8 Me30H-HyKnOHH OI'O B38HMO.UeiiCTBHSI 1 

.F(w'1 -cKa ns:IpH851 cp yHKUHSI, KOTOp851 nonyqaeTC51 B TeOpHH H3 peweHHSI .llHCne p CHOH H b!X ypaB H e -

16-9/ 
HHA f! 38BH C H T OT c.uenaHHbiX rrpH 3TOM rrpH6 n H)K eHKft • KpoMe Toro pemeHHe 3THX ypaBHe-
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IIHA M0)1{ 8 T 6biTb H e 8 Ll HHCTB 8 11HbiM . 8 8 TOM CliY '-1 8 8 Lln!l B 'bi60 p 8 p e weHHH 11806XOLlHMO HCnOnb-

30B8Tb cpH3H'-1 8 CKH e npe ano n o )l{ e iiHH o none a e HuH cp a 3 "" -pacce HHH51 . 

8 118CT051UleA p a6o T e Hcnonb30B8HO B brpa)l{eHHe Lll151 F 2
( w 

2
} B BHLl / 7, 10 / . 

F 2 ( w 2
} 

109,42 + 13,15 w 2 (60,4- w 2 } 2 

(7,97 + 0,25 w 2 } (0,062 w 4- 2,37 w 2 + 26,56} 57,4 + 2 w
2 

BI':IHLlY 81'0 n p OCTOTbl H npaBHllbHOCTH Bbi6pa11HbiX napaMeTpOB 7T7T -pe 3ona11ca . 803BOLl51 F 

M8TpHUY B KB 8 Llp8T , ycp8Ll115151 ee no cnHH8M 118'-18llbHOI'O IIYKliOH8 H Cy-MMHpy51 no CnHH8M Ko-

118'-11101'0 IIYKliOH8 H no nOl151pH38UHH y -KB811T8 HMeeM: 

!F7 '= g 2 y 2[ (Kq} 2+ (Kq1}
2 
-2(qq 1}(Kq)(Kq)lF

2
(w

2}(M 2-PP1 } 

( 2 7T } 
1

• 64 ( q 1
- J} 2 

2 
---2 

noLlCT8Bl15151 / F / B cpopMyny (2) nony'-188M: 

a 
g2 y 2 2 3 4 4 p } r c ,... - PP,' cl P, c/ q. 8 c P - , - q2 .. x 

B pO ( 2 - 1) 
1 q 2 

( 2 7T }
6 

• 64 

2 2 2 2 
X r [(Kq) + (Kq1) -2'(qq,}(Kq)(Kq,)]F (w) 4 ,- 3-

8 (q+ q -q -K)c/ Kcl q 
2 1 l • o Ko 

q1 

/10/ 
8TOpOA HHTerpan Bbi'-IHCl1518TC51 B C , U,M, 7T y H pase11: 

I 
2 

- 2 
8TTK 3 [2q 0 w+ w 

3 
-q0(1 + qq}) 

2 

2 2 
w = (K + q} 

1 

(3) 

( HIIL18KC yKa3braae T 11 a c .u.M, "Y ) • nocne aseaeiiH51 t. 
2 

( p - P ) 2 
BTOpofi HIITerpan 

I 

npOCTO Bbl p 8)1{88T<.:51 '-!epe3 HIIB8pH811THbi8 nepeMellllbie: 

I 2 
TT( d - 1) 3 

12 w 
4 

2 2 2 2 
[( w - 1) -t. ][(w + 1) -t.]. (4) 

s-+ 
noLlCT8BliHH (4) B (3) H Bb!p8)1{8H cJ P

1 
'-! e p e3 LlHcpcpepe11UH8llbl I'IHB8pH811TIIbiX nepe-

M 811H biX, nony'-!88M OK OII'-18T8 llbHOe B blp8)1{8HH e LlliH LlHcpcpepeHUH8llbHOI'O C 8 '-! 8 11HH: 

cl2 a 22 2 32 2 2 2 2 22 
g y ( w - J) F ( w )[( w - J) - t. ][( w + 1) - t. ] t. (5) 

cl w
2

cl t.
2 

(277)
3

· 13,312 • 10
3 M 2

q 
2

w
4
(t.

2
- 1} 2 

L 

I HIILleKC L o6o3118'-!aeT na6opaTop11yro CHCTeMy) . 

Pac npea e n e iiH e no w, nony'-!aeMoe H3 (5) HHTerpHpOB8HH8M no t.' , CHllbHO CMewe-

H O B CTOpOHy M8KCHM8llbll0 .uonyCTHMbiX 3H8'-18HHfi nOliHOA 8118pi'HH , OTliH'-18HCb OT 8H8liOI'II'-IHOI'O 

CT8THCTI!'i8CKOI'O pacnpeaeneHHH (pH C. 2) , npoue cc H3l1Y'-18HHH cpOTOH8 HLl8T, B H8KOTOpOM 

CMbiClle, 'iepe3 npo M e )l{yTO'-IHOe COCTOHHHe C *Macc o A*
1 

60llbW e A 2-x 7T - M e30HIIbiX M8CC , KaK 

BHLliiO H3 p!!C, 2, npH 8H8l1H38 8KCnepHM8HT8llbll biX Ll8HH biX MO)KIIO HOpMHpOB8Tb cp830BbiA 06beM 

ua cny'-!aH c w < 2 • 8 b i'iHT8H H3 8KcnepHMeuTanbuon rHcTorpaMMbi uopMHposalluoe TBKHM o6-

p830M CT8'!'HCTH'-18 CK08 pacnpe aeneHHe, MO)I{HO no OCT8BW e MyCH pacnpea e n e HHID B bl'-IHCliHTb 

K OHCT8HTY y , 6 b i C Tpblll pOCT LlHcpcp epe HUH8llbHOI'O C e '-!8HHH C YB 8 liH'ie HH8 M W H e npOTHB Ope -
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'IHT peaynbT8T8M SKCUepHMeHTOB 

1 
, B KOTOpb!X cny'iSH peSK!IHH ( 1 ) Ha6mo.nanHCb B OCHOB-

HpM npH SHeprHSIX Me30HOB BbiWe nopora Me30H006pa30BaHHS!, 

AsTop 6naro.napeH E.M. noHTeKopso, n.J].. ConOBbeBY H C.M. EHneHbKOMY aa o6cy)!(.neHHe 

£!aHHOft pa60Tb! H UeHitbie COBeTb!, 
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PHc, 2. Pacnpe.aeneHHe no nonHolt 9HeprHH B c.u.H. 71')' , Bbi'IHCneHHoe B noniOCHOM 

npH6nH:>KeHHH ( cnnOWH8SI nHHHSI) H no CT8THCTH'IeCKOit TeOpHH ( nyHKTHpH8SI 

n HHHSI), 06e KpHBbie OTHOCSITCSI K cny'l810 1 KOr.ll8 KHHeTH'I9CK8SI 9HeprHSI 

n e pB H'IHoro rr -MeaoHa pasHa 340 Mas, oTno:»<eHbi a npoHaaonbHbiX e.aHHH-

u ax H HOpMHpOB8Hbl H8 O.llHY nnOW8.llb ( W B e.llHHHU8X mTT ) . 


