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ABSTRACT 

A partial wave analysis of spin-parity of the 
(Î^TI IT ) system In the mass range M(K°ir it ) < 1.6 GeV is pre
sented at 3.95 and 14.3 GeV/c. We find an important contri
bution of 0~ and 1 states, the unnauiral spin-parity accoun
ting for more than 3/4 of the events at 3.95 GeV/c and for 
more than half at 14.3 GeV/c. Natural parity exchange is domi
nant at both energies. A fit of the cross sections of several 
states to o ce P7« b gives n between \ 1.5 to 2.0. 
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We present the results of an analysis of spin-parity 
îe low 

tion. 
in the low mass range of the system "K°TT TI" produced in the reac-

K*p * K°Tt+TT~n t 1' 
*t 3.95 and 14.3 GeV/c. 
The analysis was performed using a modified version of the 

(2) partial wave program of the university of Illinois group , 
using data from two bubble chamber experiments in the CERN 
2 m HBC. 

For the sample at 14.3 GeV/c, we excluded the events 2 with missing mass squared greater than 1.5 GeV . We obtained 
15 60 events at 3.95 GeV/c and 16?6 at 14.3 GeV/c, corresponding 

+ + 
to the channel cross-sections of (940 - 140)yb and (195 - 15)pb 
respectively. The interest of this analysis is to compare the 
non-dif«tractive channel (l) with the diffractive reactions. 

i 

(2* 
K p * (X WIT) p * ' 

l 

in which the low (K TTTT) mass is dominated by the Q bump 
We therefore limited our study to events in which the (KTTTT ) 
mass ij> in the interval 1.0 to 1.6 GeV and the four-momentum 
transfer It' < 1.0 GeV2. 

' ' i 
i 

With the above cuts, figs. 1 and 2 show the mass 
distributions of (K°TT"V") , (nir+), (K°iT) and (it+iT) at both 
energies. The (K°ir+ir~) mass spectra show a K (1420) signal 
superimposed upon a background, however the ratio of signal 
to background is higher at 14.3 CeV/c. The (K°iT) mass dis
tribution is dominated by the K*~(890), whereas the (u+iT) 

+ spectrum has little, if any. p signal. The (mr ) mass spec-
X 

trum displays a A (1236) signal for the 3.95 GeV/c data but 
not for the 14.3 GeV/c. to addition to the cuts on (K****") 
mass and |t| , we also removed events, at both energies, in 
whioh the (nu*) mass was less than 1.4 GeV. 
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The final sample on which the analysis is based is then 
338 events at 3.95 GeV/c and 249 events at 14.3 GeV/c. 

Let us recall that this analysis consists of fit-
& *-\ ting the data to a série of|»T LM n > states, where J is the Jr., f*' / j « . spin-parity of the RTTT system while L is the orbital angular 

? t !_ momentum between the di-meson and the remaining meson in an 
r 1 assumed decay of the K ms system into an intermediate state 

consisting of a 2 meson system and a third meson, M is the 
2 component of the K icn angular momentum in the Gottfried-
Jackson system and n is the eigenvalue of the reflection ope
rator in the production plane of the K im. The fitting proce-

\ Ĵ*" i ,'durc- assumes a mass dependence of the type Breit-Wigner, with 
tt^r M o = X ' A 2 G e V a n d T = 0.1 GeV for the 2 + wave. For the other , 

v states the mass dependence was taken as a straight line ori- /" 
glnat-ing-at the 3-mesjn threshold, and having variable slope. 

• \ 

The results of this analysis are given in table 1 
where the crocs section for each stato is given in microbarns. 
Initially there had been an additional incoherent flat back
ground term, but having verified that it did not contribute 
significantly, this term was removed in order to reduce the errors 
For similar reasons we removed the 1 PO state at 3.95 GeV/c. As 
for the J^ = o" state, the physical results did not change 
if we took either the Kir or the Ke as decay mo.ie ; we took 
finally KW because it gives slightly better fit. The 

|1+S1 > and |1 +S1~ > states give appreciable con
tributions at 3.95 GeV/c, but not at 14.3 GeV/c, where within 
about one standard deviation the number of events decaying 
into either îTit or Kp is consistent with zero. In addition, • 
we verified that relaxing the coherence constraints between 
the Kp and K TT decay modes of the 11 SO > does not signi
ficantly improve the fit. 
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Our results confirm that, like in the reactions 
- (4 5) 
Kp +(K HIT) p at the same energies ' the charge exchange 
reaction (1) at low K TTTT mass is dominated by production of 
states of unnatural spin-parity ; at 3.95 GeV/c they account 
for more than 3/4 of the events and at 14.3 GeV/c for more than one half. We also notice that the natural parity exchan

ge l states 
1 = 1 oh= 

ge is dominant at both energies. The presence of 
in reaction (l) implies the Rxrhange—of an isospil 
iect in the production of the Q at both energies, as we have 

c shown previously 
(6,7) Such exchange can partially account 

; > ' ; 

for the "cross-over" effect observed in the differential cross 
tfp (6) 

I 

sections of the reactions K-p •*• Çf-p x v ' . Along this line of 
reasoning, if the production of the |2 Dl > state were domi
nated by p exchange we should expect, on the basis of the 
cross sections for reaction (2)}<to obtain cross sections of 
the order of 50 yb at 3.95 GeV/c and 30 pb at 1^.3 GeV/c. The 
values are much bigger than the ones givetf in table 1. The 
production of the 12 Dl > state is then dominated by jc ex
change. 

In order to examine the energy dependence of the 
cross sections for channel (1) and for different states, we 
have parametrized the cross sections in the form ccPTau* 
The values of n are listed in table 2. We notice that these 
values are of the order of M.5 tc 2.0 for natural and un
natural J states, and that they are bigger than the ones 
known for the diffractive reaction (2) (n from M) to 0.5). 1 

; 
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TABLE CAPTION 

TABLE 1 : Results of the"partial wave analysis of 
K°* w system at 3.95 GeV/c and 14.3 GeV/c. 

i t. 
I 
1 
f 

TABLE 2 : Fitted values of the exponent n from the ex
pression a c c P T a L for various states. 

'*.. : 
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TABU: I 

/ L M " Decay tajôe 3 . 9 5 GeV/c 
Vb 

o- o+ 
K W 109 ± 18 

i+so* K** 97 ± 18 
1 + S 0 + Kp 13 ± 6 

1 + S 1 + K*w 43 * 16 
2 + S l + *P 6 * 3 

2 + D l + A 19 ± 6 

TPO" K** -

- i + s r JC*W 48 t 12 
i + s ' r Kp 6 ± 3 

• \ + K f K*ir 11 * 11 

1 4 . 3 GeV/c 
Mb 

11 t 2 
7 1 2 
2 ± 1 

2 ± 1 — 

3 ± 1 

6 ± 1 — 

Vi 
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With 

imJL 

+_-K p - ^ K " * * n 

K~p*~ ' K°ir+Tr~n 

|t| 1. GeV 
M(K°ir+n") < 1.6 GeV 
M(n*+) > 1.4 GeV 

All 2 

n 
1.22 - .13 

1.53 - .66 

1.02 - .44 

•T ' 

1 SO 1.93 - .27 

4-:-

o"so+ 1.78 - .J9 



i%' 

Â*v 

ï * • - : 5»ï - &¥ 

(% -' 
; s*" 

#*>' * •-'*** 

FIGURE CAPTION 

:. 1 ; The (K°ir n~) , (n* ) , (K°TT~) and (it TT)" mass spec tra 
3.95 GeV/c for | t | < 1.0 GeV2 and M(K°TT TT~)< 1.6 G GeV 

FIG. 2 : The (K°..+ir~), (nir ), (K°ir"*) and (IT if") mass spectra at 
14.3 GeV/c for |t| <.10 GeV 2 and M ( K 0 * ÏÏ") <1.6 GeV. 
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