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• After this note was written the author learned that other. se,·en events which can be interpreted 
as the decays and reactions of the D •mesons have been found. 
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SUMMARY 

Processes most "favorable for the production of the mesons are 
discussed. Experiments are, proposed to determine the spin and parity 
o£ the D •meson,, 

I. 

1. ~Recently the propane bubble chamber. workers of Dubna found/1/that there may exist a,hea_vy 
meson (throughout this paper we will call it D meson) with mass 750 MeV and decays into 

+ . + 
D - K

0 
+!Ji' . ( 1 ) 

On the other hand, in many systematics of elementary,articles, there are rooms.for·the D, 
meson. According to the Gell-Mann-Nishijima system/2/ ,/3 there exists an isosinglet meson. with 
strangeness 2. In the Salam-Polkinghorne system/ 4/, if the ~ .. -and 8 are considered as identi· 
cal, the room originally assigned to 'L meson ( r = 0, jl•l '); can now be assigned to the 

D meson. In the Sakata mo{de~o:~l-z•;~rynp:•:;;/; ;t D meson is represen~d2 •: follow• 

- f ,... ................... ""'") 
1) :; ·?:J:fP rr- If p 1\1\ -in the Markov model of elementary particles the . D + meson is re-presented by ( ,4/ Z )/6/, 

It is interesting to discuss ~hat processes are mosdavorable for the production of the 
D -mesons, if they do exist, and what experiments may give useful information on the properties of 
the D ·mesons. 

II. 

2. Experimentally, the D ·meson can be produced in the '71-meson-nucleon reaction: 

'Ji + nucleon __ ..,,.... ... D + 2K + nucleon ( 3 ) 

or through the K-meson-nucleon reaction: 

K .,. nucleon - D + K + nucleon ( 4 ) 

~ D + hyperon . ( 5 ) 

or through the nucleon-antinucleon annihilation: 

nucleon antinucleon -
+ 

J) + D ( 6 ) 
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The ·ratios of the cross sections of these processes to those of same other processes are' calcu­
lated by using the statistic~Ll theory of multiple production a.nd ·tabulated in Table 1. In the calcu­

lation, MD /Jlf N · is taken to be 0.8 and it is .. assumed that the I? meson as well as K meson are 
produced in a smaller volume in comparison :with those. relating to the production of n meson and 

baryons/7 I; The methods of calculation are referred to/8/,/9/. It can be seen from Table 1 that 

it is most. favorable to produce .the n·-meson by using a K+- beam. . 
. If the· n+-meson, the possibility of its existence was disco~ered by the Dubna group, is ta­

k~i(to be· the· 6 ·particle in the Salam-Polkinghorne' scheme,. then it is expected there exist fur-
ther n~w meso~s. namely: • o- . and no, which decay'. into . ' ' 

and 

,.._ . 
n- . a-- K o 

..L/,. . - '71. -t-

----+ qr 0 + 1(-

D - /11++ ~~­

- ~- + /(+ 

- (/io + J(o 

( 7) 

.J 

r 
}' 

( 8 ) 

However, we prefer to identify the no with the j>0 meson (strangeness~ 0) in the Gell-Mann­

Nishijima scheme, which was discussed with great interest ~ecently. 

• 3. The information on the spin of the n meson maf be obtained by measuring the angular cor­
relation of the a cascade process: 

- ) K + nucleon - n + Hyperon ( 9 
L- ll+1i' 

But this can only limit the spin of the. n meson to i and i + 1/10/, here i i~ as integer 

determined by the experiment. (For instance, /0.1/, /1.2/ etc.). Such measurement can not fix the 
value of the spin uniquely. 

If the following reaction 
If ,,-

.D-.,.. He ~ He. +" . 1\ ( 10) 

exists, and if the final state is isotropic, then one can conclude that the n meson ls a pseudosca­
lar meson (since A and K have negative relative parity! 111). But if anisotropy appears i~ the 

final state, the spin and parity of n meson can not be determined uniquely. 

From the following capture reaction 

- () 0 
n + deuteron ~ 1\ + A ( 11) 

~ j:>~"TT-L.., p-t-n-

\1 
LJ 

·-

IJ' 
}, 
~' 
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more conclusive information about the spin and parity of the D-meson can be obtained. Since the 
capture process occured mainly through S state/12/, the decay products of the hyperons have the . . . 
following angular correlation 

.1(. .... - n- -- -; 1+J.. Att·lt + n-nn .n ( .t.. ., .,.!.. 

( 12) 

--where ~ is the a~ymmetry parame.ter of the 1\ decay. n1, 11..t.. are respectively the unit 

vectors along the line of flight of the decay produets measured in the rest system of the first and · 

th~ second /\ hyperons. . if is the unit vector along d~e line joining the t'\YO 1\ partic.les • 

. The value of A and B can be used to de~ermine the spin and parity of the D meson, they a~~ 
tabulated in Table 2. 

The author wishes to thank ProJessor M.A. Markov, Professor Wang Kang-chang, V.Bara­

shenkov, L. Zastavenko and M. Shirokov for helpful discussions. 
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Table 1 

(The momentum are given in the lab;system) 

0 (1'1-_,.!{- :D +_~ll+ft) ,.., 3,% x(O -~ ~- =? .BeoV/c 

o(~-+ ~~~ E +21<) 

o {It,.+ lr'~ '1J +K +AI). 

6" ( 1/ + + II .:.-.- ~:f "j -~> AI) 

6"( K +. +N'- .])+.,.A) 

o(II""+II)..;..J(+ N) 

6'(11+~- J).,. + J)-)' 

6-(N+#- II""+ !l/ 

""""'3, 3 x to-" p + = 2. BeY? 
I .1/ C 

,... o, Jtl -flo}-

J 

.-v ~3 •) 

f" 

~+ c:2Be% 

p"' = 0 
~ 

* If the ratios tabulated here turn out to be much larger then those obtained experimentally, It can be 
concluded that the D meson Is produced In volume \1. , which Is smaller than V. , 

J) I< 
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Tab I.e 2. 

Spb11 (JJ) nZJ .,; .• A B 
I 

·t 0 -1 0 

0 -t 0 .1 

[; {-t 2. I 

-t 5 -5 

{! r-: 
., 

>O(i:-~) 
., 

:f:.--
5 

'' 

.. 
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