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AHHOTSUiill 

npliBOD.HTCll yTO'IHeHHOe Ll.li¢¢epeHUH81IbHOe ceqeHHe ynpyroro p-p pacceHHHll npH 

aaeprHH 8,35 Baa, nonyqeaaoe c noMOWbiO ¢oToaMy1IbCHA. Pa6oTa HBliHeTcH npoaomKeHHeM 

11 2,31 
paHee npoBeD.eHHhlX aKCnepHMeHTOB ' C UelibiO yBeliH'IeHHll CT8TIICTH'IeCKOA TO'IHOCTH B 

o5nacTH ManhlX yrnoa pacceHHHH I < 8,5° c.u.M./ H nony'leHHSI 6onee HaLJ.e)i{HbiX aaHHbiX a 

0 
o5nacTH 6onbwHx yrnoa I > 8,5 c.u.M .I. BbiSICHHnocb, 'ITO ceqeaHe B o6nacTH 6onbwHx yrnoa 

6 
11,2,31 

Bb!We, qeM npHBeD.eHHOe B npeD.biLl.YWHX pa OT8X • [laHHbie 8H81IH3HpyiOTCSI B p8MK8X 

noniOconorHH PeLJ.)f{e H conocTaBnHIOTCH c apyrHMH aKcnepHMeHTaMH. nonaoe ceqeaHe ynpyro

ro p- p pacceHHHH oKa3anocb I 10,8:!:0,8 I M6, cpeaaeKaaapaTH'IHhiA paaHyc B3aHMoaeA-

CTBHH 

t1 =11,07;!:0,081 f 

Do-In-seb, L.F.Kfrillova, M.G.Shafranova 

"ELASTIC PROTON-PROTON SCATTERING 
AT 8.3~ BEV" 

Abstract 

A more accurate differentical cross section for elastic p -p scattering at 8.35 Bev obtained by the emulsion 
teehnique is given. The work is a continuation of the experiments made earlier to increase the statistical accuracy in 
the re,gion of small angle scattering ( < 8.5 ° c.m.s. ) and to get more reliable data in the range of large angles 
( > 8.5 ° c.m.s.1 It became clear that the cross section in the large angle region is greater than that obtained in 
previons papers 1, 2,3 / . ' The data are analyzed in the framework of the Regge poles and compared with other experi-

ments. The total cross section for elastic p- p scattering was found to be ( 10.8 ±. 0.8 ) mb, the root -mean-square 

radius to be JT"I = ( 1.07 ± 0.08) f . 



BaeaeaHe 

8 nocneaaee BpeMH B03pOC HHTepec K OnbiTSM no yrrpyroMy pacceHHHIO '18CTHU BbiCOKHX 

aHeprHit Ha HYKITOHaX B CBH3H C nOHBHBweitCH B03MO)KHOCTbiO 6e3MOaellbHOH HHTepnpeTaUHH 

141 
aKcnepHMeHTanbHbiX aaHHbiX B paMKax nomoconoruu Pea*e • TeopHH npeacKa3biBaeT 

MeaneHHb!ll: cnaa au<iJcpepeHUHSllbHO!"O .ceqeHHSI lipH cpHKCHpOBSHHOM rrepeDSHHOM HMrrynbce C 

pocToM ::tHeprHH nepBH'IHOll: qacTHUbi. CorrocTaBneHHe aaHHbiX no aHcj:Jcj:JepeauHanbHOMY ce'leHHIO 

ynpyroro p-p pacceHHHH 1 nony'leHHblX p8311H'!HblMH MeTOllHK8MH, Bbl3biB8110 noaoapeHHH, 'ITO 

pe3yllbT8Tbl 1 liOlly'!eHHbie C nOMOWbiO cpOTOaMynbCHll:, CTp8ll810T CHCTeMaTH'IeCKHMH OWH6KSMJII 

B 06118CTH 60llbWHX yrliOB pacceHHHH, KOTOpble MOryT npHBeCTH K liO)KHOMy BbiBOay 0 6biCTpOM 

pocTe paauyca aaaHMoaell:cTBHH. Ha aTo, HanpHMep, o6pawan BHHMaaue Marquit 
151

• B 

llSHHOll: pa6oTe Ha aMyiTbCHOHHOll: KaMepe, rrpOliHTSHHOll: BODOll:, npHMeHeH CliOC06 npOCMOTpa, 

llSIOWHll: B03MO)KHOCTb liOny'!HTb Haae)KHble D8HHbie B o6naCTH 60nbWHX Y!"liOB pacceSIHHH, 

nocT8HOBK8 SKCnepHMeHTS 

KaMepa H3 30 nponHTaHHbiX aoaoll: cnoea aMynbCHH HV1K¢V1 BP o6nyqanacb aa BHyT

peaaeM ny'!Ke cuHxpocj:JaaoTpoHa OV1HV1 npoToaaMH c aHeprHell: 18,22_:0.011 Baa • V1cnonbaoaa-

2 
liHCb CliOH paaMepoM 10xl0 CM C rrepBOH8'1811bHOll: TOliWHHOll: 435 MK, KaMepa o6nyqanacb 

5 
nepneHllHKYliS!pHO nnOCKOCTH 3MYITbCHOHHblX CliOeB, cpeaHSISI nnOTHOCTb liOTOKa 6b!118 1,8 ,10 

2 0 3 
qacTuulcM • H aKnoa rry'IKa K rrnocKOCTH cnoH 89 • B 1 eM o6nyqaeM oll: aMynbCHH coaep)Ka-

22 
liOCb 15,38-~,131 ,10 Hllep BODOpoaa, 4yBCTBHTellbHOCTb 3MYllbCHH, orrpeaeneHHSH ITO li03H-

TpOHaM OT rr-11-e pacrraaoa, oKaaanacb 14~1 3epHOI100MK. npH nOHCKe C06hlTHll: 

ynpyroro pacceHHHH no rrnowaaH acj:Jcj:JeKTHBHOCTb perRcTpauHH naaaeT c poc;ToM yrna pacceHHHSI, 

131 
T,K, HOHF!3aUF!H npOTOHa OTa aqF! CT8HOBHTCH MeHbWe ; li03TOMy HeOaHOTHliHOCTb C06biTHit 

MO)KeT HI"paTb cywecTBeHHYIO pOllb. Ecm1 STO TSK, TO B aH<lJcpepeHUHallbHOM ce'!eHHH noHBHT

CSI CF!cTeMaTH'!ecKaSI owR6Ka, CBHaaaaaH c aaBbiWeHHeM 'l¢cpeKTHBHOCTH rrpocMoTpa. DnH Toro, 

'IT06b! H36e)KaTb CHCTeMaTH'IeCKHX OWF!60K, paHee DB8)Kllbl npOCMOTpeHHbie "no nnowaaif' cnoH 

6bl11H npOCMOTpeHbl B TpeT~II: paa .,BDOllb rpynbi C119DOB', BXODSIWF!X neprreHllHKYliSJpHO B 

3MYITbCHIO, npH STOM HCK811HCb OTKliOHeHHH Cneaa OT HarrpaBneHF!ll nyqKa, 13naroaapS! TOMy 
1 

'!TO yrnoaaH rronywHpHHa ny'!Ka 5bma Mana 110
1
1, coxpaHHnacb KOHcj:JHrypauRH rpyrrnbi, HanH'IHe 

60ITbWOlt 6a3bl (cpeDHSISI TOITWHHa CliOSI BO BpeMSI o6rry'leHHSI 6b!lla11QQ MK) n03B011SI110 nerKO 

perHCTpHpOBSTb OTKnOHeHHH Cneaa OT HarrpaBneHHH rryqKa, ecnH yr011 pacceHHHH 6hlll 

V1crronb30BaHHbiA MeToa HMeeT cneay10li.Jie rrpeHMywecTaa: 

1 I 3cj:J cpeKTHBHOCTb perHcTpauRH cny'laes ae aaBHCHT oT F!OHHaauHH npoToaa oT aaqf!. 

21 3cp<lJeKTHBHOCTb npOCMOTpa OK83biBaeTCSI BbiWe, '!eM npH npOCMOTpe no liliOWallH , B 

OC06eHHOCTH llllll 60llbWHX yrnOB pacceSIHHSI, 

3 I npHMeHeHHe rrpocMOTpa "aaonb rpynrrbi cneaos .. B nporrHTaaaolt aMynhCHH noaaonHeT 

nOBb!CHTb CKOpOCTb HaXO)KlleHHSI C06biTHlt Ha BODOpOae rrpHMepHO BDBOe no CpaBH9HF!IO CO CKO

pOCTbiO HX HaXO)KlleHHll B CTaHaapTHbiX CliOHX, K aerrponHTaHHbiM CliOHM 3TOT MeTOll npHMeHHTI> 

3 



3H8'lHTenbHO Tpy.aHee, T,K, HX TOnLUHHa B2 - 2,5pa3a MeHbLUe, AHanorH'lHbiH cnoco5 npo-

16 I 
CMOTpa HCnOnb30BancH B pa6oTe M eTO.QH'leCKHe BOnpOCbi, CBH38HHbie C HCnOnb30B8HHeM 

nponHT8HHOfi &MynbCHH, o5cy)l(!l810TCH B 
17 I 18! 

I{ 

Yf 3MepeHRH R lf.Q eHT HcbHK8URH 

KpHTepHR oT5opa, H3MapeHHH R H.Q eHTHcpRK8UHH cnyqaea ynpyroro pacceHHRH Ha BO.Q()-
11 I 

po.ae no.ao5Hbl OnHC8HHb!M B pa5oTe • 6bWO CylUeCTBeHHO ynpOLUeHO H yCKOpeH 0 H3Mepe-

HHe yrna pacceHHHoro npoToHa rjJ 5naro.aapH Manon nonywHpRHe nyttKa H 5onhwon Ton-

WHHe nponHTaHHOro cnoH I 5a3a .anH R3MepeHHil yrna pacceSIHHoro npoToHa 6bma 1100 MK, I. 
I I 

3TO n03BOnHnO H3MepHTb yron OTHOCHTenbHO cpe.aHero HanpaaneHHH nyttK8 C TO'lHOCTbiO 6+7 
Ill 

I cnoco5 1 B pa5oTe I. BTopoli:, 5o nee Tpy .a oeMKHil cnoco6, Hcnonb30BancH nHWb .anH 11:3-

MepeHHH cnyqaea c npo6eroM R < 200 MK, Kor.aa yrnhi pacceSHHH < 0,5° R a COMHHTenbHbiX 

cnyqaSix, Kor.aa owR5Ka B H3M e p e HHH yrna 

TpexKp8THYIO HnH ne)l(ana B6.JIH3H Hee, 

rjJ HnH yrna HeKoMnnaHapHOCTH y npeBbiWana 

np11: .Q8HHOH TO'IHOCTH 11:3MepeHHH yrna 

Ill 
W BKna.a KB83HC05b!TII:i!:, OUeHeHHbii!: MeTO.QOM, 

OnHC8HHbiM B , COCT8BnSin 11 + 1,3 1 %, 

TottHOCTb H3MepeHHH y rna npoToHa oT.aattH ¢ 6bma ~ 1, 5°. Onp e.aenHncH oH KaK 

¢ =90°- a , r.ae a - yron norpy)l(eHHH cne.aa oT.aattH K nnoTHOCTH aMynbCHR, 0TKnoHe-

0 
HHeM ny'!Ka oT nepneH.QHKynHpHoro HanpaaneHHH Ha I npH aToM npeHe5p eranocb, KpHBaSI 

I 81 
npo5er-aHeprHH .anSI .a aHHOi!: KaMepbi, nonyqeHHaH B pa5oTe , onHCbiBaeTCH cpopMynoi!: 

E = ( 0,201 ±.0,008) R0,573±..0,005 

' 

r.ae E - aH eprHH npoToHa B Mas . 

R - ero npo6er a MHKpOHax. 3Ta 38BHCHMOCTb cnpaae.anHBa no Kpali:Hel!: Mepe .anH o5-

nacTH aHeprHi!: 4 Mas < E < 70 Mas, oHa Hcnonbaoaanacb .anH no.Jiy'leHHH HHTepaanoa .aHcp

cpepeHuHanbHOro ceqeHHSI. 

Co5b!THH, OTCTOSIWII:e OT noaepXHOCTeil: aMynbCHH MeHee, qeM H8 5 % nonHOH TOnWHHbi 

cnoSI, a aHanH3 He BKnJOttanHcb, 

Pe3ynbT8Thl gKcnepHMeHTa 

B nponHTaHHOli: ao.aol!: KaMepe 5hln Hali:.aeH 191 cnyqai!: yPpyroro pacceSIHHSI, B Ta5nHue 

npHBe.a eHbl 3H8'l:eHHSI .UHcpcpepeHUHanbHbiX ceqeHHJ.I H COOTBeTCTBYIOLU!fe gcpcpeKTHBHOCTH 11p0-

CMOTpa e , nony'leHHbie Ha .asyx KaMepax 1 -H3 nponHTaHHOi!: ao.aoJ.I aMynhCHH 

0 0 13 1 
IHaCTOHLUaH pa5oTal. B o5nacTH yrno a 4,5 + 8,5 B cuM oe3ynbT8Tbi pa5oTbi R HacTo 

Hweli: cornacyJOTCH H .aaHHbie o6be.QHHeHbi. 

B pe3ynbTaTe npHMeHeHHH npocMoTpa "'a.aonb rpynnbi cne.aoa " B o6nacTH 5onbwHx yrnoa 

pacceHHH!I 5bWO 05Hapy)l(eHO MHOrO HOBbiX C05biTHi!:, H 3H8'leHKSI Ce'leHHit, nonytteHHb!X B .Q8H -

11 2 31 
HOI\ pa6oTe, OK838nHCb CHCTeMaTR'leCKH BbiWe, '!eM npHBe.aeHHbie B pa60T8X ' ' . 3cpcpeK-

THBHOCTb O.QHOKp8THOrO 11pOCMOTpa ITO nnOLU8.QH 3H8'tii:TenbHO 38BbiWeHa H 5bWO 05Hapy)l(eHO, 

"'TO npHMeHeHHe 11:3BeCTHOH cpOpMynbi .anH acpcpeKTHBHOCTH .QBOi!:HOrO npOCMOTpa "'no nnowa.aH"' 

( = l- ( 1-e )(1-e ) .aaeT 38BbiWeHHOe 3H8'leHHe Scp cpeKTHBHOCTH B o6naCTH 50nbWHX yrnOB 
11 I ~ 

pacceSIHHH I> 8,5° B C,U.M, I , 

4 



8 li!TOl\ 06J18CTH yrnoB lil cPcPeKTHBHOCTh perHCTp8UHH C06biTHH IIO IIJ101.ll8aH HH)!(e H He-

oaHOTHIIHOCTb HX HrpaeT cyweCTBeHHY!O p011h. 

/9/ 
B pa6oTe rro a o6Hbi H pe3ynhTaT nony'leH Ha Moaen H. B epoHTHO , TaKHM )!(e a ¢¢eK-

/3/ 
TOM 06'bHCH R eTCH 6onee HH3KOe 1 qeM B aaHHOH pa6 oTe J3H8'leHHe Ce'!eHHit B Te )!(e 06-

/ 10.11 / 
CTOSITellbCTB8 MOrllH HM e Tb MeCTO , H8IIp!!Mep, B pa60T8X , r a e C06b!THSI IICK811HCb 

"no nnowaa11"'. 

no3TOMY B HHTepaane 8,5° - 14,5° anSI 8H811H38 HCIIOJ1b3Y!OTCSI TOJ1bKO HOBbi e aaHH bie. 

OKOH'IaT e nhHbie 3Ha'!eHHR ceqeHH l\ npaaeaeHbi a nocn eaHeii KOllOHKe T a6nHUbi. nonH oe ceqeHae 

/ 3 I 
ynpyroro p-p p8CCeSIHIISI OK838II0Cb HeCKOJlbKO Bb!We, 'leM B 

a 
ynp. 

10,8 ±_ 0 ,8 M6 . 

AHana3 aKcnepHMeHT8llhHhlX gaHHhlX 

AH811H3 IIpOBOaHIICSI B rrpeaiiOJ10)!( eHHH, 'ITO OCHOBHY!O p011b HrpaeT B8KYYMH biA IIOJ1!0C. 

Tor a a 

L (t) = 1 + ,\ 2 t 

B(s) 

2fL(t)-l] 
16 TT 2 d 

a = F (t )( - s - ) 
~ df! 2M 2 

t 

F (t) ItpeaCT 8BHM B BRae: 

, nonyqaeM : 

da l = B (s) t , dn-

,\ + 2 ,\ ~n ( _ s_ ) ; 
I 2 2 Af2 

F(t) 
,\ t 

e I 

rae 

Y1MeeT cH 7 a KcnepHM e H T811hH biX TO'IeK, npH'IeM oaH a H3 HHX I 1,5° - 2 ,5° I n e)!( HT a o6nacTH 

B03MO:>KHoi!: HHTepQ::lepeHUHH c KynoHOBCKOl\ aMIIJ1HTyaoi!: pacceHHHH. MeToaoM HaH MeHbl.llHX KBa

apaTOB HCK811HCh K09cPcPHU!eHTbl " a" H " a " B IIpeaiiOJ10)!(eHHH, 'ITO aaHHbie MO)!(HO OIIHC8Tb 

IIpRMOi!:: y=a+B(s)t ecnH npH Bb!IIOJ1HReTCSI OIITH'leCK8R TeopeMa, TO a = 0. 

Pac'IHThlaanocb aaa aapHaHTa: 

1 I npHMaR npoaoaHnacb qep e 3 6 aKcnepHMeHTanbHbiX TO'leK, ne)!(awHx BHe o6nacTH aoa

MO)!(HOA HHTepQ::lepeHUHH; 

2 / IIpRMaSI IIpOBOaHJ18Ch qep e3 7 9KCitepHMeHT811bHblX TO'IeK. 0 68 B8pH8HT8 ItpHBOaSIT llpH 

t = Q K H e KOTOpOMy npeBbiWeHH!O Haa OIITH'leCKOil: TeopeMOi!:: 

2 

B(s) 
2 'Ai Efsa> X 

k 2 2 
1 ( ..!!!!__ ) - at 29±)3 9,8 ± 1,2 2,7 1,21 ±_0,28 

d n t=o 16 TT 2 

k 2 2 1,25 "!:.. 0,33 2 ( da -~ = 32 + 12 9,9 "!:_1,2 3,1 
dO t= o 16 TT 2 

/12/ 
/no pe3y11bT8T8M pa60T IIpHHSITO : 

a 
1 

= ( 41 "!:_ 1 ) M6 

5 



npH Bbi'IHCneHHH A 2 3H8'1eHHe 
/13/ 

At 6&In0 B3SITO H3 pa60Tbl 

8 CBSI3H C 06Hapy>KeHHbiM CHCTeM8TH'IeCKHM 38HH>KeHHeM llHcpcpepeHUH81lbHOrO c e 'leHHSI B 

06118CTH 60ilblliHX yrnOB pacceSIHHSI, CBSI38HHbiM C 38Sbilll eHP! e M 3cpcpeKTHSHOCTH npOCMOTpa, 

ClleayeT C OCTOpO>KHOCTbiO IT01lb3058TbCSI llllSI 8H811H38 3KCnepHMeHT81lbHbiMH Jl8HHbiMH 1 nony

ITOily'leHHbiMH C ITOMOlllbiO cpoT03MYilbCHtl. 

Ha pHc. 1 naH&I 3Ha'leHHSI B(s) = A 1 + 2>.. 2 fn~ s aasHCHMOCTH oT 2fn(~ 
/1~.15 16 17 I npH t < 0 5 (6 3 8 )2 H 

nony'leHHbie H3 8H811H38 3KCnepHMeHT81lbHb!X ll8HHblX 1 1 
-

1 
-;::::-

/17/ 
HacTosrrueA. Be3 y'leTa naHHbiX, nony'leHHbiX s , 

2 
At= 2,72:: 1,0 ( __ c_ ) 

D3S 

A
2
= 1,2 + 0,2 ( _c_ 

2 

- 03S 

npSIM8SI XOpOlliO rrpOXOllHT 'lepe3 3KCnepP!MeHT81lbHbie TO'IKH 

/17/ 

2 
(X = 2,5) • npH SKIIIO'IeHP!H 

ll8HHbiX S 8H811H3 

2 

A = 4,0 + 0,6 ( _c_ 
I 03S 

2 
A

2 
= 0,9 + 0,2 ( __ c_ 

- B a s 
) . 

npH 3TOM X 2 = 16,8 - T.e. IIpSIM8SI npOXOllHT Xy>Ke, 

no HMeiOWHMCSI 8KCnepHMeHT81lbHb!M Jl8HHbiM 1 ITO-SHllHMOMy, HaT OCHOS8HHSI C'IHT8Tb 1 

'ITO s o6nacTH aHeprHA 2 - 15 Bas A2 P!3MeHSieTCSI, 

B csH3H c TeM, 'ITO s HallleA pa6oTe nony'leHo HeKoTopoe npes&IllleHHe c e 'leHHSI Hall 

/14151617/ ' 
ORTH'IeCKOA TO'IKOll: npH t"' 0 J pe3yllbT8Tbl 

1 1 
' JJIISI t ~ 0,5 ( D 3 B ) 6binH T8KHM 

c 
>K e 06p830M 1 K8K S ll8HHOA pa6oTe, np03KCTpanonHpOB8HHbl B TO'IKy t = 0 H ansr Ka>Knoro 

a = fn ( ~ ~-) • nony'leHHOe pacrrpeneneHH e ITOK838HO H8 
a 1 du t= o 

H3 HHX O~peaeneHO 3H8'1eHHe 

pHC, 2, a = 0, 1 ±. 0, 1 . 

B paMKax naHHOll: TeopHH cpenaeKsaapaTH'IH&Ill: panHyc s3aHMonell:cTSHH 38BHCHT OT s 

yr2 = h ..;38(;) = h v 3(A + 2A en ( ~-- ) J. 
1 2 2M2 

EcnH Hcnonb30BaTb nony'leHHble 3Ha'leHHSI A1 H A2 , To 38BHCHMOCTb R (s) OK83b1BaeTCJI 

/11 I 
3H8'1HTellbHO cna6ee, 'leM s • npH 3HeprHH 8,35 BaB I .ll8HH8SI pa6oTal: 

,p = ( 1, 07 !.. 0, 08 ) f •• 

B 38KIIIO'IeHHe aBTOpbi npHHOCHT 6naronapHOCTb KonneKTHBY na6opaHTOB a a npocMOTp aMy llbCHA 

H H3MepeHHSI. 

6 
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T A E JI .~ ll A 

JlH<!><f>epeHUHaJibHOe ceqeHHe ynpyroro p-p pacceHHHSI 

E ... 8,5 D3B ( £ = 8,2 E3B E 3<l>c8' 35-E3B. 
(pa6ora /3/ ) . HaCTOH~aH pa6ora) (06'be,JtHH.){aHH~ ble) 

8 c.u.M. t(E~B)2 '4HCJIO €/o cf.~ M6 '4HCJIO E% do w6 1/o K6 cJiyqaea -- cJiyqaea d.r~ em. -dsz crep. crep •• 

I, 5°-2,5° 0,0048 24 9I' 6_:!:3,0 I54+33 6 - - - 154+33 

()) 

2' 5°-4,5° 0,0146 72 97,0_:!:0,7 I24+I5 36 99,3_:!:0,7 I50+25 I30+13 -
4' 5°-6, 5° 0,0361 87 260 96, 3_:!:0,9 93+II 32 98,5_:!:I,I 86,2_:15,2 90, 7_:8,9 
6, 5°-8,5° 0,0671 77 94,5_:!:1,3 63,3,:7,7 33 ~ 167 97,9_:!:1,4 68,0_:!:12,2 65,8_:6, 5 
8, 5°-IO, 5° o, 1078 84, 5_:3, I 35,9_:5, 5 31 89, 5_:!:4, 5 53,4_:!:10,7 53, 4,!10, 7 
IO, 5°-12 ,5° o, 1577 89,0_:!:3,5 I3, 3.:2, 9 25 8I,8.:5,0 36,2_:!:8,9 36, 2,:8, 9 
I2,5°-I4,5° 0,2174 6, 5_:!:2, I IO 81,8_:!:5, 0 I5,4+4,9 15,4,:4,9 
I 4 , 5°-I 6 , 5° 4,0_:!:1,5 2 - - - -
16' 5°-18, 5° 70,0_:!:4,4 1,0_:!:0,7 2 - - - -
18, 5°-20' 5° o, 5.:0' 5 I - - - -

-



f() 

0~--------~--------~----------~--------~--i! J 5 6 i!~{fn.) 

PHc.l 3aBHCHMOCTb 
pa6oT: 

• A.N.Diddens 
1 G.Smith 

1141 
H ap.ll51 
H ,up, 

1161 
• B.Cork. H ,up. 1171 
0 T.Fujii H ap . 
0 H8CTOSHU851 pa6oTa • 

a. 
46 

OT 2en (~=-)no aaHHbiM 
2M 4 

44 ! 
o ~---rfJ!-r--c~,____ __ , ~5-!-+--i!&.(f,;.) 

PHc.2 

• A.N .Diddens 

1 G.Smith 

• B.Cork 

0 T.Fujii 

I 141 
H ap. 

1151 
H ap. 

1161 
H ,up. 

117 I 
H ,up, 

0 H8CTOH W8H pa60Ta, 


