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ABSTRACT

Lngulnr &is&éﬁbuﬁi@mg for the phe%apmﬁme%mn af p@siéiva -pi@n@» from
hy@r@gen hﬁm been m&s’mﬁ &% the Berkeley 8ynchmmm The x’és:—mlm are
compared with the predictions of the dispersion-relation theery, '_%lmﬂm‘émm
e6f the 90@ CrOSs aéc‘aidas from the dispersion relstions are in goed agresmesnt

with Bernardini's loweenergy Gete if the coupling comstemt is chosen %o be

0.072.
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PHOTOPRODUCTION OF POSITIVE PIONS FR{M PROTOHS
Jack L. Uretsky, Robert ¥. Kenmey, Edwvard A. Kumpp, and Victor Perez-bendez
Redistion Iaboratory, University of Califormias
Berkeley, Califormia

The results of the experimental determination of the differentisl
eross seciions for the reaction ¥ + p - @ + n- ot 260 ssd 290 Mev
performed at the Berkelsy synchrotron are shown belew in Fige. 1 amd 2.
The equimpent aud esperimentel mothed have begn describsd i deotail
alsevhemol

The o mssons were detect 24 by counters utilising the charscterisitic
€ - Wi &@myul The angular distributions veres measured in tvo rengss,
0? 2o 530 asd 28° to 160%, with different counter geommtries beesuse of
the greatly ﬁiff’eriég eleciron background in these two regloms. The
relative peasurenents over tha foruvardegngle renge were normalized to tha
absolute ervsg-gsection measurements in the 28° 20 160° intervsl by lessto
squares fitting in the overlmp region. |

| The abzsolute measurcusats in the backwardeoasgle rengs were taken

with & simpler counter-telescopes geowetry vhich was readily emsnmble teo
8o0lid-angle caleulatiens. The efficiency of the counter-telescope was
meagured by aexposing it to 2 kmowm flux @f positive pioms fram the 18U-imeh
eyelotron. The mj@f uncertainty in €oe absolute measurements lies in the
error in photon fluz determined by the "Cornell" Mckemm& ion chember,
A eareful recalibratiom of this instrument will be mede in the nsar future.
The 290-Mev data of Pig. 2 iz not comlelte im thet the ssall-engle points
are miseing. ?’kmm pointe are being measured. |

The theoreticnl cress cections vere coleulsted from the aimramna

relation foromlas @5 given by Chaw et @102 aicept ot the ¥ amplitede
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{(Bg. 22.7 of reference 3} was divided by & "phase-spmee’ facter, v I+ vgim, "
where w is the mmﬁ total éﬁ@rgy inthe beryeentric syﬁsﬁezan The velus
'_0’.08 was used for fa, eud the constant I§(°) of Eg. {22.6} wus set equal

20 BErG.

In ouy initial eslculations the P-vave phege chifts were compuled

frem the effective reuge relaticns given by Chev and his collaboraters.

~ The S-vave phase shifts ére%m taken 0 obey the mi@%ﬂ@aﬁv
283. + 63_ = 0,289 ¢ ; -

3

‘vnich 1s Swggested by Oresr's amalysie.” Tue results of thess caleulations

are given by the solid curves in the ascampacyim ‘

. Ve note firet thot the theory e@mms the general features of the
amgular ais%’.rmﬁ%mm @8 well as he energy d@p@aﬁ@nee of the %@ éf:@ss
secticss. ©Oa the other hend, there appears %o be o derinlte failwre 1n
the quantitative pméiem@s @f the theory for photon energies of about
290 Mov ond higher. It seemsd remsomable o msk Lo vhat extent the
dicagree mmm@m theory emd experiwent was & reflectiem of our
inadequate m@m.é&ge of the experimentsl @a@.nmme@ that éaewé in the
iross-sectios formula. A partisl ausver to this guestion is obtzimed by
investigating the results of varying the swall Powave phase shifts.

48 & Pived éﬁm‘t we set B 20 zero, leaving the ﬁﬁher pareseters

i1

unchanged, apd found. that the forvard cross section was depressed vhile the

backvardecugle cross section vas imcressed. One ohssrves that the cgreemert

wﬁ.th ezperinent becosns CVen 1@ss w‘&iéﬁ'@gﬁ@ry“ O m@ other band 5P,

insteed, B,y ond &;»31 &f:é set ogual %o zero (deshed. cums‘m the figures)
the forward end vaskvard cross sections are, respectively, incremsed apd

lgvered vith conceguence thet the agrecmeat betveen predicted emd
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theoreticnl angular distributioms is improved. As a third choice wve used

Aunderson's formulee for the three phose sbifts 8 ) end B {the

1’ 13* 31

imst tve are no longer equel) with the results shown by the "dashodot”
curves im the figures. Eapirically, this seems to be the worst choles of
all.

We feel that the most important resgult of cur enleulations is the
discovery that the photoproduction cross section is a wery seasitive
function of the "smmll" plon~—mieleom~-scatiering phase shifts. %This
geneitivity bes the unfortunete conseguence that any attempt to evaluate
the detalled succass of the photoproductior thesry sz formmlated by Chew
et al. must be immieably entangled with a very precise inveastigation
of the scattering problem. To this extent we feel that ¢the calculaticns
deseribsd here ere significeat. It is %o be emphasized, however, that we
sttach no aspaeial si@ifﬁ,mca' to the particular cholice of F;mve phase
ehifts that gives the best prodictiocn of the experimentel results except
0o the extent that this cholies foesuses our atltention upon ecertsin terme
in the 4ispergion-relstion formuls.

Exsuination of the loweenergy 90° data seems to indicate that a
chotes of 0.08 for the coupling comstent is somewhat high. If wve chooae
& value of the coupling constent te £it the theory o tha five lowest
experimental poists of Fig. 3, it is found that 0.072 is somevhat more
gatisfactory. The high-emergy predictions of the theory remain essentially
unchanged

Ve are indebtsd to Profesceor Geefffrey Chev and Dr. Michasl Moravesik
for many Giscussions and suggections, to Profeascr C. S. Rebioasa anmd Mr.
Frank R. Tengheriini for meking available to us their results from similar
coupartations, aml te ¥re. Merjory Sim« for the comstructicn of en IBM
650 pregraw. Thic work vas Losflinsiusier the susplees of the U.S. Atemie
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Figure 1:
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- PIGARE CAPTIONS .

Angular distributicr of positive photopions frem hydrogen ab

260-Mev photon energy. For explansiion of the curves see mx’c

Angular @i@%ribu‘%;i@m of positive photgpione fm k@’&mgen at

290ciev photen mr@yo Por explonotion of the evrves sse %mn

3 Differential cross emction fop photopions fm

(em) ez & function of ensrgy. For @xplmtiw of the mves

- eee text. E‘mrﬁm@&l date is quoted from Beneventaro, B@m@r@imi,f

mlmm-szm, S%ppm » ond Teuw, Huove cimsnto b, 3;25 (1956);

'v%J;I.e&trup& Keek, end Warleck, Phys. Rev. 99, 220 (3%5),
Walker, mém@g Patersen, end v@mg Phys. Rev. 99, 210 (1956)

The ?@ll@estm gnfl Welker points have been inereased Th fxrom the

eriginelly quated msok -'
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