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Tll Version 1 

We h<:.we recently reported(l)preliminary (and negative) results 

of a search for the predicted( 2 )s = -3 hyperon (the...lL.- or z-), 

and for possible I = 3/2 resonances in the::;::- ff- system (produced 

by a 3.5 GeV/c K- beam(3) in the CERN 1.15 m diameter, 2.lWeb/m; 

( ) + 
freon (cF3Br) bubble chamber 4 at the CERN PS). The r 2 = i, ==..-"ffo 

mass distribution sho·;rnd (in addition to the 1530 MeV ~s ) an indica-

ti on () 2 standard deviations) of a second peak between 1. 7 and 1. 8 GeV. 

vfo confirm titece results here 1 'ivi th soL1ewhat improvod statistics 

(now ;::. -) , and give a further analysis of this second peak,. We 

conclude that the odds against its being a statistical fluctuation 

out of the background distribution are more thGn to one, and that 

it is not a simple "reflection" of the :;;::; < -o 
·>E-

' the K (880), or the 

kappa (730). 

These results are still preliminaryg re-scanning of the,-.../ 

photos (containing ,..__,l useful K- interaction per photo) and further 

analysis are continuing. Data analysis systems(5)and selection 

criteria for:;::. events, and for K+ and K0 "signatures" are similar 

to those of references 1 and 6. 

We can effectively detect only particles and resonances 11hose 

absorption probability in the production nucleus is not much greater 

than that for=.::=.. -( ~ i), c::,nd ;Vuoso decay width is not much greater 

than r...r40 IvieV. (The broader the resonance, the more often it decays 

inside the production nucleus). For numerical estimates of cross 

sections, we assume that &·'( .::;-) is !::, ~tmb (nec:i,r 3.5 GeV) as our 

preliminary data suggest. (Our observed events correspond to 

production cross section on the order of 0.15 mb/nucleon without 
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correction for nuclear absorption of the~-). 

Ser,,rch for Ee Strangeness -3 ~y12e:i::on. {..n.. - or z-) 

Our present upper limits to the cross section for production of 

the predicted ( 2 )s = -3, I = O, f,1'::::'.·L67 GeV hyperon..Jl..,,- or z- in 

the reaction; 

followod by decay z- -7 2. - + 1f o are (with 90% confidence): 

1) <. 

accompanied by K+Ko or K°K0 pair, both visible. For this estimate 

the Z . . -10 need not have long (i.e. ,...,__, 10 St?c) lifetime, nor the 

predicted mass. 

2) .('. .::: 
i,,cfl .-.-· 

events with . . ·1" K+ Ko one visio~o or , 

,A< b/nucleorq from ab2,cnce of 

signztture, .'Ti th M --
~~·"" 

- 0 ff between 

1625 and 1725 MeV, and with kinematical po sibili of a second 

d , , , Ko un e·cec-i;eo. _ • For this estimate we consider - ' ..-1"0 
T 'l! 

with lifetime -:!:' ~- x 10-lO sec and mass ne;•,r that prodicted. 

3 ) .:::. • >£-.. 
i.o. -· ub/ iucleon;from absonce of 

events (vrith or without signature) .,rith 1( 0 produced along the:=. 

track (without evidence of nuclear excitation). For this ostimato 

the Z must have lifetime ix 10-lO sec (as oxpocted), but need not 

have the predicted mass. 

See reference 1 for details of the analyses leading to 1, 2 and 3. 

We conclude that the Z probably has production cross section (by 

3.5 GeV/c K- in her'YY liquid) less than.-./ A-1 b, (for decay 

involving -). If current unitary symmetry ideas(7) are relevant, 

this is porhaps not surprising. Reaction 1 may be similar to the 

reaction 
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(2) 

where the final state particles have each the negative of the U Z of 

the corresponding final state particles in reaction 1. 

About 100 MeV vrnuld be iJ,ve,ilable for kinetic energy (in the IC p 

CMS) for reaction 2 by K- of ,_.....,. 1. 4 GeV / c ( corresponrUng to 100 MeV 

available in re~ction la by K of 3.4 GeV). Reaction (2) has not 

yet been observed ( 8 ) for IC of 1. 45 GeV /c (<5 ~ 

Search for I = 3/2 ;::::: IT Resoru:mces 

I 3/2, S = -2, -:::;: ff resonance~> might be expected in analogy 

with I 3/2 N~ resonances, or, e.g., from 

schemes(?, 9)postulating possible existence 

current unitary symmetry 

* of 10 , 27 (or larger) 

representations. As yet, however, thoro has boen no report of some 

expGcted companion states: e.g., I = O, Y = 2, i.e. c\ KN reson::cnce 

* for a 10 ; or I = 2, Y = 0, i.e. , rm I 2; f. )'r rGSOW.:tnCe for a £1• 

Some pro1')oced formulas ( lO) re letting tlw qw~n tum numbers of observed 

baryon states, would predict that no state should exist with 

S = -2 and I = 3/2. 

Our ~ ff distribution is sho1m in Fig. 1. Of thG Gvents, 

.- - ..-(, -K+ ( 11 ·)z b o cl~ .. ,- 11 ) ' d d t 1 _, are sn~, e ; m:,, •ii th two 1f s ( "4 body") , 

and with three or more-rT s. Some 15r~ of the oven ts are ambiguous, 

i.e. could bo either n body Ji th unidentified K+ or n + 1 body 1d th 

. . Ko missing . • + e +e in 

the 11 cm radic:ction length freon). We: have sc:parated these ambiguous 

events st;:itifitically, using the, visible energy, r:,s described in 

reference 1, (and we have verifiod thet the small contamination of 

K+ t 1 .... + ld t - ,=c1<:en as ·!I -vrnu no - ::; i ficc.'.ntl~v bi2.s our M-:::::: - <i+ spectrum). - ' 

The 11 phaso SJJO.ce 11 distribution of M;:;_ 11 to be expected is, of 
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course, the end result of the effects of Fermi motion, cross section 

variations, roflections of possible resonances of the;:::. - or1( -

with other outgoing particles, the effects of interactions and scatters 

of incowing or outgoing particles in the target nucleus, etc. The 

curves in Fig. 1 are shorm only for comparison, and are simply appro-

prio,tely normalised 3 plus 4 body phase space distributions, calculated 

for target nucleon at rest, and for head-on and tail-on collisions 

uith a nucleon of 0.2 GeV/c Fermi motion. 

The observed .- 11 mass distribution is consistent with a 

ph~se-space-like smooth distribution, such as curve A in Fig. 1. 

Thus it seems that no (narrow) resonance dominates :S ~ production 

at these energies. (One event corresponds roughly to 1.3,..ub/nucleon). 

Search for I = i, ;.; "Ii and :=:::II ii Resonances 

Among predicted I = ~' S = -2 states are one at 1.6 GeV(ll) 

(and one at 1.74 GeV(l 2 )) ·which \\TOuld complete the "X octet" (the 

1.74 GeV;;:::.. *might be genero.ted(l3) by the Peierls mechanism(l4) 

operating on tho SJ (153o));and one porhaps(ll)near 1.95 GeV which 

( - II) woula_ be the "Regge Recurrence" of the .::::: the ::::. C<.. • 
+ 

Fig. 2 shons our Iz = ;t, ;:: -11 ° mass distribution for 

events: the shaded events hL•,ve only ono1f ("3 body"), have two 

"'ff s and have three or more r( s. Tho "phase space 11 curve shown 

for comparison, is tho smooth curve A, found consistent with the 

~ - ·tl - mass distribution, and thus probably a good approximation to 

our effective ph<:'lse sp[lCe. It is normalised to the total number of 

events.. Curve B is the same curve normalised to the events outside 

the ~ ~ peak. 

There is a significant concentration of events in the::::_ 0·region 
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( c.;vcmts where would bo expected from curve A and from 

curve B 9 i. o. , ? standard deviations. Ono event corrosponcts to 

/·v 1/ of tho total =:. production cross section or to roughly 

)Ab/nucleon). 

fo sGe no indicr;, ti on of thG predicted :::::::. y near 1. 6 GeV, but the 
v 

proximity of the -:::::'.. por:,k 1 tho o space maximum in this region, 

(and ournJ ± 30 MeV resolution) prevent us from effoctivoly studying 

it. Also no 
II 

striking concentration of events appeccrs in the;::::·'{ 

region. 
0 

mass distribution for events 

( 

The Mass Region 1.7 to 1.8 GeV 

Wo hcwo even ts \Ji th M ;;:__Tf bot1Vc:en 1. 7 and 1. 8 GeV where 

would be expoctod from curve B normalised to all the events outside 

the :=.c; region, c:,nd events from curve C normalised to the 

events outside both the:::;,~ region t:md the 1.7 - 1.8 GeV region. 

Thus the odds ac;ainst c, stcitisticrLl fluctuation of this magnitude 

to ono, o,nd h2,j:ipening in 

one" region among, say 10 1 is cct le:-:st to one. 

Fig. 4 sho~s a preliminary ideogram (with 3 body events shaded) 
+ 
0 h" ' _ isTogram. rrhe ~ h region peak 

gives an idea of our resolution, (The ;:;:.. b width is only;'\_.,· 7 MeV 

in the absence of in terfero:vicos ( 16 )). The second peak occurs at ,,.._,, 

GeV c1ith width,.. .. ,,,, GeV, compatible with our resolution • 

de lnvc not thought of a ri10ch[',nisrn (other thrm statistical 

:hich would produce so narrow 

a bur,1p. Poc;E;iblo scan,1u1c '~Ed measuring biases, reflections of the 
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ICJlreson:;:,nc-'s at 880 and 730 MeV, and o:l!"the :;::. S (in 4 body final 

states) are all much bro2:.dor thac~. our peak (especially when Fermi 

motion is includ8d), and are not mnximum in the GeV region. 

Possible refl ctions in 4 body oL:.tes should :i.ffect th8 Id - (f- and 

"\ff + d . t . b t . . . . l l\i=.-110 lS ri u iorrn in Slnll.LC\:C \iUYS and thus are already included 

in curve u A n.nd B. Any t3pe cificc.lly nucl8o.r effect would be 

expected to smear, rather than shnrpon such a peak. 

A hint of peaking in this region hns previously been reported(l5) 

in 3 body::=:1fK finnl states producud 2.4 GeV K- in hydrogen. 
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A final speculation: if this peck is due to a resonance (which 

we have not proved), ono could 1isk where this resonance could fit 

into current unitary symmetry models: 

i) if it is the::::=: ?f (0,s the Tmm c~rgurnont(l3) would suggest), 

P I - * ( ) i.e. i part of a J = 3 2 octet with the NL 1512 

either the Okubo mass formula does not app~y(l 2 )or 
* nnd the Y (1520), 
0 

* tho Y1 (1660) 

belongs roomevhoro lse. In this case the Okubo formula would prGdict 

* a Y1 at about 1.95 GeV, ~iich has not boon observed; 

ii) if it is 
11 

the ~ ·~ ( c.l though the ::: Re gge trajectory would 

then have smaller slope than those of the nucleon andA), then 

-1[ J1 
(using N ;~'. ( 1. 69) cmd .!\) ( 1. 82)) tho 

! 

uould occur near 1,4 GeV, 

* and thus cou~d perhaps have been missed in the Y1 (1385) tail, 

(and perhaps have contributed to the difficulty in determining the 

* Y1 (1385) spin). 
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