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Summary: Evidence is p resented t h a t the react ions 
(TZ o r y) + p-> (A or 27) + K, in the region of p ion kinet ic 
energies 0.8 — 1.4 GeV, are d o m i n a t e d by the resonances 
previously observed in the to ta l n—p cross-sect ions. 
S o m e general consequences of the r e sonan t n a t u r e of 
these in terac t ions are discussed. 

1. I t ha s been observed (Cresti , N . Y . Meet ing , 
A m . Phys . S o c , 1958) t h a t the cross-sect ion for the reac t ion 

n~ + p^A° +K° 

rises very rap id ly above th resho ld (0.76 G e V ) to a p e a k in 
the region of 0.9 G e V , a n d thereafter follows a curve 
rough ly paral lel t o t he to ta l n~ + p cross-sect ion. T h e 
la t ter is k n o w n to exhibi t a 7 = 1 / 2 r e sonance in this 
region. 

2. F o r a resonance , the relat ive decay probab i l i ty for 
a n y m o d e shou ld be independen t of the m e c h a n i s m of 
exci ta t ion of the resonance . A t the p i o n kinet ic energy 
/„ = 0.9 G e V 

A t the equivalent p h o t o n energy, Ey = 1.05 G e V , 

(These cross-sect ions a re es t imated f rom the w o r k of a 
n u m b e r of Corne l l g r o u p s ; p r iva t e communica t ions . ) 

3. T h e r e a re a n u m b e r of m e a n s of invest igat ing the 
r e sonan t Y—K p r o d u c t i o n . A s s u m i n g the r e sonan t s ta te 
were k n o w n , the energy dependence of t he cross-sect ion 
nea r th resho ld is de te rmined by the relat ive Y—K par i ty . 
Howeve r , for a r e sonance in t h e n—p in te rac t ion , t he 
in te rac t ion r a n g e is expected t o be Rn ^ hjmnc, ins tead 
of RK ^ fr\mKc, which renders the angu la r m o m e n t u m 
barr ie rs r a the r ineffective. I n t he fol lowing table we give 
f] = kR for the TZ + p-> Y + K. 

I t is clear t h a t even relatively close to th resho ld (0.76 G e V 
for A°-K: 0.9 G e V for 27-jQ it will be very difficult t o 
dis t inguish, t h r o u g h ba r r i e r -pene t r a t ion effects, t he pa r i ty 
of t he r e sonan t s ta te (say, be tween p3/2 a n d d 3 / 2 K m e s o n 
emission) . 

4. A n g u l a r d is t r ibut ions cou ld tell us m o r e , b u t the 
observa t ions are n o t yet sufficiently accura te . E x a m p l e : 
A s s u m e a j = 3/2 resonance in A° — K p r o d u c t i o n . T h e 
final s ta te is / ? 3 / 2 o r rf3/2. Le t its ( resonance) amp l i t ude b e 
reia; since the th resho ld is above the resonance , njl <a<n. 
Let t he a m p l i t u d e for s-wave p r o d u c t i o n be a. T h e n 

— = a2 + 2r2 

An 

in b o t h cases. T h e " f ron t - to -back " ra t io is 

Q = 2 ar cos a / (a2 + 2r2) 

for a /? 3 / 2 - resonance , a n d 

Q = [ab+±(3bf +b)rcos a]/(a2+2r2) 

for a d 3 / 2 - r e sonance (b a n d b' a re , respectively, the n o n -
spin-flip a n d spin-flip /7 -wave p r o d u c t i o n ampl i tudes ) . 
T h e observa t ions indica te Q < 0, | Q | > 0 a n d increas ing 
wi th n m e s o n energy. B o t h these obse rva t ions a r e 
cons is tent w i th the expected behav iou r of the r e sonan t 
phase-factor , cos a. 

5. A n o t h e r t o o l avai lable is t h e A0- po la r i za t ion ( P ) , as 
observed by the decay a symmet ry . I n the examples 
q u o t e d above , we w o u l d have , for a /? 3 / 2 - resonance 

P = [ f s i n a ] / ( a 2 - f 2r2) 
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and , for a d 3 / 2 - r e sonance 

~P= - [j (3b + b')rsma]/(a2 + 2r2). 

Here , the indica t ions a re of | P | ^ 1 a n d decreasing with 
increasing p ion energy ; this is n o t incons is ten t wi th the 
expected sin a-behaviour . 

6. T h e in t e rp re t a t ion of 2J—K p r o d u c t i o n is con­
siderably m o r e compl ica ted . H e r e we a r e involved wi th 
two resonances , the T = 1/2 (0.8 G e V ) a n d the T= 3/2 
(1.3 GeV) . T h e da t a ind ica te : 27± go fo rward ; 27° go b a c k ; 
\P(Z-)\ <lmn-+p^i:-+K+. These d a t a a re n o t suffi­
cient to yield a u n i q u e in te rp re ta t ion , especially in the 
absence of a n y o the r i n fo rma t ion conce rn ing the n a t u r e 
of the T = 3/2 n—p r e sonance . 
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D I S C U S S I O N — Steinberger a n d Fe ld 

Morpurgo : I w o u l d like t o m a k e t w o r e m a r k s concern­
ing the invest igat ion of pa r i ty non -conse rva t i on in s t rong 
in te rac t ions . T h e first p o i n t is t h a t it is very possible , in 
m y opin ion , a l t hough n o t necessary, t ha t the longi tud ina l 
po la r i za t ion of the p r o d u c e d h y p e r o n is a relativistic effect 
of t h e o rde r of v/c . T o detect such effects one shou ld 
p e r h a p s go to h igher energies. T h e second p o i n t is t ha t 
p ion-nuc leon in terac t ions a t h igh energies shou ld also be 
invest igated and , for ins tance , in a reac t ion of d o u b l e p r o ­
duc t ion of p ions in p ion -nuc leon o r p h o t o n - n u c l e o n colli­
s ion, there are some obv ious angu la r d is t r ibu t ions which 
m a y be invest igated. 

Adair: Pe rhaps it is a p p r o p r i a t e n o w to say some th ing 
a b o u t some of the p h e n o m e n o l o g i c a l aspects of the s t range 
par t ic le p r o d u c t i o n by p ions a n d p h o t o n s . These p h e n o ­
menologica l es t imates were m a d e , us ing the jR-matrix 
m e t h o d s t ha t Wigner used to derive th resho ld t heo rems qui te 
a while ago . Such a n analysis leads to in teres t ing consequen­
ces. Let us regard the exper imen ta l da t a , par t icular ly 
a r o u n d 950 M e V , the energy reg ion which was discussed 
m o s t t h o r o u g h l y by Ste inberger . W e find t h a t the s-wave 
scat ter ing a n d p r o d u c t i o n ampl i tudes in the T = \ s ta te for 
b o t h A0 a n d 27 p r o d u c t i o n b y n m e s o n s in te rac t ing wi th 
nuc leons are very near ly ^ t o ^ of the m a x i m u m al lowed 
by the conserva t ion laws. Th i s immedia te ly suggests t ha t 
p e r h a p s the K m e s o n coup l ing c o n s t a n t is n o t small . W e 
c a n use the values of these p r o d u c t i o n ampl i tudes then to 
m a k e an ex t r apo la t ion in energy of t h e A0 cross-sect ion o n 
the basis t h a t the effects of the in te rna l r eg ion m a y n o t 
c h a n g e very m u c h over the smal l energy reg ion involved. 
T h i s will t hen be a n e x t r a p o l a t i o n of t he s-wave cross-
sect ion f rom 950 M e V . T h e A0 a n d 27 cross-sect ions as 
a funct ion of the p i o n energy a re given in Fig . 25 . 

N o t i c e t h a t the A0 cross-sect ion a n d the 27 cross-sect ion 

have a character is t ic \/E dependence n e a r th resho ld , b u t 

this energy dependence b reaks d o w n very nea r the thresh­
old for A0 p r o d u c t i o n as the ^-wave A° c ross-sect ion will 
go u p to a cusp a t the energy, of the 27-threshold. Of course , 
o n t o p of the *y-wave cross-sect ion a re s u p e r i m p o s e d con t r i ­
bu t ions f rom the p-waves. Th i s cusp in t h e s-wave cross-
sect ion will only occur if t he 27 a n d A0 have the s a m e 
par i ty . T h e very large values of these ^ - m a t r i x e lements 
for the p r o d u c t i o n of A0- a n d 27-hyperons provides some 
in format ion a b o u t the final s ta te in te rac t ion for A0- a n d 
27-production in p h o t o n - n u c l e o n in te rac t ions . P h o t o ­
p r o d u c t i o n of K mesons is re la ted to p i o n p r o d u c t i o n of 
K mesons in very m u c h the s a m e way as t he p h o t o p r o d u c ­
t ion of n m e s o n s is re la ted to ^ -nuc l eon scat ter ing. Us ing 
then the s a m e ma t r i x e lements swhich will der ive f rom the 
exper imenta l values p resen ted here , o n e c a n m a k e some 
c o m m e n t s u p o n the K m e s o n p h o t o p r o d u c t i o n . O n e can 
say t h a t the p h a s e of p h o t o p r o d u c t i o n m a t r i x e lements , for 
example , the p h o t o p r o d u c t i o n of / l 0 ' s a n d TTs, is n o t s imply 
related to the A°-K scat ter ing phase-shif ts as it is when 

Fig. 25. A° and 27 production cross-section. 



160 Session 5 

t h e r e is on ly o n e c h a n n e l open . I n fact, n e a r t h r e s h o l d t h e 
phase-shif t is n o t ze ro o r even necessar i ly smal l . A n o t h e r 
fac tor of in te res t is t h a t o n e c a n m a k e a n e s t ima te of the 
fol lowing r e a c t i o n : 

y + p->A»+K 

via the final s ta te i n t e rac t ion of t h e r eac t ion 

y + /?-> n + n . 

If o n e t akes t h e va lues of the c ross -sec t ion of y + p->n + n 
from the C o r n e l l a n d Ca l . T e c h . d a t a a n d the va lues 
of t he m a t r i x e lements for n 4- n -> A° + K, o n e c a n get 
c o m p l e t e qua l i t a t ive a g r e e m e n t wi th t h e expe r imen ta l 
m e a s u r e m e n t s of t h e A°+K p h o t o p r o d u c t i o n f r o m th is 
c o n t r i b u t i o n a lone . In genera l , t he final s ta te i n t e r ac t ion 
h a s the p r o p e r t y tha t , as c o m p a r e d to t he p e r t u r b a t i o n ca l ­
cu l a t i on in to p l a n e waves , it c a n e i ther decrease o r inc rease 
t he in t e rac t ion r a t e by fac tors of p e r h a p s 3 or 4. 

Treiman: T w o ques t i ons : it was n o t c lear t o m e h o w 
the a m p l i t u d e s o b t a i n e d b y the Berkeley g r o u p were a r r ived 
a t . W h a t w a s a s s u m e d a b o u t t h e p a r a m e t e r a ? Secondly , 
c a n such a n analysis b e d o n e for 27-product ion in o r d e r t o 
set l imits o n t he p o l a r i z a t i o n ? T h i s is for p u r p o s e s of la te r 
d iscuss ions of u p - d o w n a symmet r i e s . 

Good: T h e w a y t h e analysis was d o n e w a s s imply t o 
r e p e a t it several t imes for different va lues of a (*\ T h e 
analys is c a n n o t b e p e r f o r m e d for va lues of a less t h a n a b o u t 
| because t h e n o n e c a n n o t fit t h e a n g u l a r d i s t r i bu t ion a n d 
the p o l a r i z a t i o n wi th s- a n d /7 -waves. I s h o u l d say t h a t t h e 
analys is is b a s e d o n .y- a n d /?-waves on ly . A s for t he 
27-product ion it is n o t poss ib le t o set a l imit , o n e does n o t 
k n o w w h e t h e r t h e £"s h a v e n o a s y m m e t r y because they a r e 
u n p o l a r i z e d o r because they h a v e n o in t r ins ic a s y m m e t r y 
p a r a m e t e r . 

Reynolds: O n e r e m a r k c o n c e r n i n g t h e d i rec t n u c l e o n -
n u c l e o n s t r ange pa r t i c l e p r o d u c t i o n c r o s s - s e c t i o n : a l i t t le 
i n f o r m a t i o n is supp l i ed by a n e x p e r i m e n t d o n e b y t h e 
P r i n c e t o n g r o u p wi th B o w e n a n d o the r s , in s t udy ing t h e 
Z d e p e n d e n c e of / l ° - p r o d u c t i o n w i t h b o t h p i o n a n d p r o t o n 
b e a m s . O n e finds t h a t if o n e t akes t he va lue of poss ib le 
a b s o r p t i o n cross-sec t ions of / l 0 , s in ge t t ing o u t of t h e nucle i , 
t he n u c l e o n - n u c l e o n p r o d u c t i o n resul ts c a n be exp la ined 
w i t h o u t invo lv ing a n y significant d i rec t n u c l e o n - n u c l e o n 
p r o d u c t i o n c ross -sec t ion . T h a t is, n o t h i n g is r e q u i r e d m o r e 
t h a n Vio of t h e k n o w n p i o n - n u c l e o n / l ° - p r o d u c t i o n cross-
sec t ion . 

Lederman: W i t h respec t t o t h e q u e s t i o n of n o n - c o n ­
se rva t ion of pa r i t y in / ^ - p r o d u c t i o n , I w o u l d j u s t l ike t o 
r e m i n d y o u t h a t t he re a r e a l a rge n u m b e r of expe r imen t s , 
all d o n e w i t h c l o u d c h a m b e r s o n p r o d u c t i o n of ^ l 0 ' s in 
c o m p l e x nucle i a n d s h o w i n g a f o r w a r d - b a c k w a r d a s y m ­
m e t r y of t h e p i o n emis s ion re la t ive to t h e A0 l ine-of-flight. 

Th i s k i n d of d a t a w o u l d ind ica te v io l a t ion of pa r i t y in t h e 
p r o d u c t i o n p rocess un less o n e w a n t s t o revive pa r i t y 
d o u b l e t s . A recen t review of t h e l i t e ra tu re is g iven by 
Blumenfe ld , C h i n o w s k y a n d L e d e r m a n l } . W h e t h e r t h e 
a g r e e m e n t of so m a n y different expe r imen t s r epresen t s a 
p r o p a g a t i o n of b ias o r no t , I d o n o t k n o w b u t it is all 
in the l i t e ra ture . 

Newth: C o u l d I a sk S te inberger w h e t h e r h e h a s a n y 
i n f o r m a t i o n o n pa i r p r o d u c t i o n of K m e s o n s , even a n 
exc i t a t ion cu rve f rom m a c h i n e d a t a ? 

Steinberger: N o . 

R. R. Wilson: W e h a v e e x a m i n e d a t Corne l l o u r exci t­
a t i o n cu rve l o o k i n g for t h e effects j u s t m e n t i o n e d by F e l d 
c o n c e r n i n g the poss ib le effects of t h e r e s o n a n c e in t h e p i o n 
p r o d u c t i o n o n the p h o t o p r o d u c t i o n of t h e K-A° a n d l o o k ­
ing for the impl i ed m o m e n t u m c u b e d v a r i a t i o n of t h e c ro s s -
sec t ion wi th t h e m o m e n t u m of t h e K . T h e m e a s u r e m e n t s 
d o go d o w n qu i t e c lose t o t h r e sho ld , n a m e l y t o w i th in 
23 M e V . T h e d a t a ind ica te ins t ead a l inear v a r i a t i o n w i t h 
t h e m o m e n t u m w h i c h m e a n s t h a t the K m e s o n is m a d e in 
a n s-wave. I n t ry ing t o d e t e r m i n e t h e q u e s t i o n of t he 
sca lar i ty of t h e K, t he p h o t o p r o d u c t i o n in a n 5-s ta te impl ies 
t h a t o n e h a s m a g n e t i c d ipo le a b s o r p t i o n in t he case t h a t t h e 
K m e s o n is a scalar , o r electr ic d ipo le a b s o r p t i o n in t h e case 
t h a t t h e K m e s o n is a p seudosca l a r . W e c a n expec t n o w 
to b e ab le t o m a k e a very clear di f ferent ia t ion be tween the se 
two possibi l i t ies if we l o o k for t he p h o t o p r o d u c t i o n of t h e 
0°'s o n n e u t r o n s . E x p e r i m e n t s in th is d i r ec t ion a r e be ing 
s ta r t ed . 

Adair: T h i s is r a t h e r a m i n o r p o i n t c o n c e r n i n g F e l d ' s 
d iscuss ion o n t h e poss ib le effects of d-waves. E v e n if o n e 
uses a r ad iu s so smal l a s t h e K m e s o n C o m p t o n w a v e l e n g t h 
(I m a d e s o m e ca lcu la t ions us ing a pa r t i cu l a r m o d e l w h i c h 
p r o b a b l y does n o t m a k e t o o m u c h sense) o n e c a n ge t 
e n o u g h rf-wave, pa r t i cu la r ly in a m p l i t u d e , t o affect c o n ­
s iderably t h e p r o d u c t i o n a m p l i t u d e ca lcu la t ions s h o w n b y 
S te inberger f rom the C o l u m b i a g r o u p a n d t h e Berke ley 
g r o u p . 

Marshak: I j u s t w a n t t o a s k W i l s o n : does n o t a c o m ­
b i n a t i o n of t h e exc i t a t ion func t ion for a K+ a n d y o u r 
a n g u l a r d i s t r ibu t ion ind ica t e m o r e s t rong ly t h a t it is a 
p s e u d o s c a l a r t h a n a sca lar p a r t i c l e ? T h a t is , o n e c a n 
reconc i le t he exc i t a t ion func t ion w i th b o t h poss ibi l i t ies as 
y o u ind ica ted , b u t o n e needs a c o m b i n a t i o n of acc iden t s t o 
get t h e r a t h e r i so t rop ic a n g u l a r d i s t r i bu t i on w h i c h goes s o 
nicely wi th t h e p s e u d o s c a l a r possibi l i ty . 

R. R. Wilson: Yes , if we c o m p a r e y o u r w e a k c o u p l i n g 
ca lcu la t ion a n d t h a t of M o r a v c s i k w i th o u r m e a s u r e m e n t s , 
t h e n w e get sl ightly be t t e r a g r e e m e n t wi th y o u r p s e u d o s c a l a r 
ca lcu la t ions t h a n wi th t h e sca lar case . T h e sca lar case d o e s 
r equ i r e a p a r t i c u l a r cho ice of t h e effective m a g n e t i c m o m e n t 
of t h e p r o t o n , of t he A0, a n d of t h e c o u p l i n g c o n s t a n t . 

(*) See appendix p . 323, 
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Fig. 26. Probable case of the decay of a S° in the Pic du Midi cloud chamber : 
E'^A'+JI*; A°->p + 7i-; JI» - » e+ + e~ + y. 

16Qb 
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B u t the l imits of d i sagreement a re n o t a t all b e y o n d o u r 
exper imenta l e r rors . 

Marshak: N o r the theoret ica l . 

W. Powell: F o r the sake of comple teness we migh t a d d 
here the fact t h a t we o b t a i n e d t w o cascade part icles in a 
b e a m of 5 G e V n~ mesons . T h e cross-sect ion based o n 
these two events is be tween one a n d two /^barns wi th n o 
correc t ions m a d e . 

Kaplon : Also for the sake of comple teness I w o u l d like 
to p o i n t ou t t ha t I have received a n event , wh ich shou ld 
have been t u r n e d over to Ste inberger , f rom the Pic d u Mid i 
g r o u p of the Ecole Po ly techn ique , observed in their d o u b l e 
c loud c h a m b e r exper iment . Th i s event is best in te rpre ted 
as the decay of a E° (Fig. 2 6 ) . I t h i n k this is the first 
exper imenta l evidence ind ica t ing the existence of this par ­
ticle. I wou ld like to m a k e a n o t h e r c o m m e n t wi th respect 
to N e w t h ' s ques t ion conce rn ing K+ a n d K~ p roduc t i on . 
If m y m e m o r y is correct , a g r o u p a t B r o o k h a v e n some t ime 
ago r a n a n exci ta t ion funct ion o n K~ a t the B r o o k h a v e n 
energies a n d it seemed to be, wi th very coarse statistics, in 
agreement wi th phase-space cons ide ra t ions on s o m e simple 
m o d e l ca lcula t ions by S te rnhe imer . 

Nikitin: I shou ld l ike t o stress t h a t the weakes t p o i n t 
of t he p a p e r of A l i k h a n i a n ' s g r o u p is surely t he intensi ty 
of t he mass 5 0 0 c o m p o n e n t re lat ive t o the ju m e s o n flux. 
I t m a y be uncer ta in , a t least by a fac tor of three , because 
of the large difficulties involved in eva lua t ing the geometr i ­
cal cor rec t ion for the efficiency of the a p p a r a t u s used. 

Reynolds: W i t h reference to Keuffel 's exper imenta l set­
u p , I shou ld like t o p o i n t o u t t he obv ious possibil i ty t ha t 
his dE /dx -coun te r m igh t be detect ing a fluctuation o n the 
h igh side of the L a n d a u d i s t r ibu t ion . H e minimizes this 
effect by hav ing a C h e r e n k o v - c o u n t e r in ant icoincidence , so 
t h a t only s low part icles a re detected, n o t fast part icles giv­
ing h igh d E / d x accidenta l ly ; so only s low part icles a re 
measu red . O n e o the r r e m a r k conce rns the w o r k of L inde-
be rg us ing the u p p e r c loud c h a m b e r of t he P r ince ton se t -up. 
U s i n g only d r o p coun t ing a n d m o m e n t u m , he ob t a ined three 
par t ic les wi th a mass very close to 5 0 0 ; the in te rna l e r ro rs 
a re essentially the s ame as t he ex terna l e r rors o n the events . 
T h e to ta l n u m b e r of ju m e s o n s is u n k n o w n since the d a t a 
were n o t scanned statistically. So t h a t this is w h a t actual ly 
led us on t o con t inue the d o u b l e c loud c h a m b e r experi­
m e n t s which have p r o v e d nega t ive so far. 

Peyrou: I do n o t u n d e r s t a n d exact ly the p o i n t of this 
unce r t a in ty in t he geometr ica l co r rec t ion of t he luminos i ty 
of t h e a p p a r a t u s of A l ikhan i an , because the ca lcu la t ion is 

qui te s t r a igh t fo rward ; secondly the a p p a r a t u s cou ld be very 
well s t anda rd ized by the flux of p r o t o n s a n d ju m e s o n s 
w h i c h is k n o w n a t 3 2 0 0 m. So I c a n n o t believe t h a t the re 
is a n unce r t a in ty of a factor of twen ty o r even five. 

Nikitin: I suppose t h a t the m o s t difficult t h ing in eva lua t ­
ing these cor rec t ions is the s t ray field because the /u m e s o n s 
have qui te smal l m o m e n t a . O n e h a s to t a k e i n t o a c c o u n t 
the s t ray field, b u t it is very difficult t o d o it, a n d all t h e 
uncer ta in t ies c o m e f rom this po in t , as far as I k n o w . 

Goldhaber: I w a n t t o ask N ik i t i n if s o m e b o d y k n o w s 
in h o w m a n y cases A l i k h a n i a n a n d his g r o u p saw second­
aries f rom s topp ing p mesons , especially negat ive o n e s . 
T h e efficiency of detect ing such secondar ies w o u l d be useful 
to k n o w in discussing conceivable decay m o d e s of his p a r ­
ticles. 

Nikitin: I have n o in fo rma t ion o n this po in t . 

W. T. Sharp: I shou ld j u s t l ike t o r e m a r k t h a t to l o o k 
for t h e mass 5 0 0 par t ic le , H i n c k s a t C h a l k River is 
do ing a cosmic ray sea level c o u n t e r te lescope e x p e r i m e n t 
which in a few w e e k s ' r u n n i n g s h o u l d give r a the r bet ter 
sensitivity t h a n the resul ts q u o t e d . U n f o r t u n a t e l y there 
are n o results as yet. 

Kaplon: I w o u l d also like to c o m m e n t aga in here , for the 
sake of comple teness , t h a t the re exists in t he l i tera ture , in 
J E T P , the r e p o r t of th ree events obse rved in emuls ion , of 
part icles wh ich decay in to n m e s o n s of t he u n i q u e r a n g e of 
some th ing l ike 3 9 0 T W O cases of n+

9 I believe, a n d 
one case of n r . Th is is a sho r t n o t e in t he j o u r n a l b u t it is 
very difficult really to u n d e r s t a n d w h a t t he peop le m e a n t o 
in te rpre t f rom this n o t e . B u t if o n this basis o n e assumes 
t h a t this is a t w o - b o d y decay t o a n+ a n d a n°, one aga in 
gets a mass 5 0 0 par t ic le ou t of th is . I w o u l d l ike to hea r 
some c o m m e n t if possible f rom the R u s s i a n peop le a b o u t 
this observa t ion . 

Nikitin : I have n o c o m m e n t . 

Butler: F r o m all these c o n t r i b u t i o n s to t he d i scuss ion 
o n the existence of t he mass 5 0 0 par t ic le we m u s t conc lude 
t h a t this is a very fasc ina t ing top ic , b u t obvious ly n o 
definite conclus ions can be r eached a t t h e m e e t i n g this year . 
M a n y of us have h e a r d t h a t A l i k h a n i a n a n d his col leagues 
have a very fine new a p p a r a t u s wh ich they a re t ak ing t o 
the m o u n t a i n s this s u m m e r . W e have also h e a r d of o the r 
exper iments e lsewhere n o w be ing p l a n n e d a n d s ta r ted , as 
well as those a l r eady runn ing . T h u s I feel we c a n only 
conc lude t h a t the re a re still susp ic ions of this pa r t i c l e ' s 
existence, b u t we m u s t wai t unt i l t he h igh energy confe rence 
next year for a definite answer . 
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