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Abstract. We determined A0 polarization as function of XF, PT, Mx, and EA, with respect to the 
normal of the following two different production planes: The first one defined by the momentum 
of the 800 Ge V /c proton beam and the moment of A 0; the second one, by the momennnn of the 
transferred object and the momentnm of A 0, from the sample created in the FN AL E690 
experiment. We present results, compare and discuss them. 
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INTRODUCTION 

The experiment E690 investigated proton-proton collisions using an 800GeV/c 
proton beam incident on a liquid Hydrogen target. The E690 detector apparatus 
consisted of two separate spectrometers; a beam spectrometer and multi-particle 
spectrometer [l]. The data analysis was done in four steps as follows: Track 
reconstruction, vertex reconstmction, particle identification, and selection of exclusive 
events. This experimental study was on a sample of 41899 events obtained with the 
following cuts: (!iPr/<O.OOJ(GeV/c)2 and -0.02GeV< !i(E-Pu < 0.015GeV, defining 
exclusive events. The Figure 1 shows the mass distributions. 

Important in this study are the following concepts: Inva1iant mass (Mx), the mass 
of diffracted object (A 0 and K+)~ transversal momentum (Pr), the transversal 
momentum of A 0 with respect to the incoming beam proton; Feynman scaling 
parameter (XF), the longitudinaJ momentum of A 0 measured in the reaction center of 
mass with respect to the incoming beam proton divided by its maximwn possible 
value; transferred momentum (Px), the transferred momentum from the incoming 
beam proton to the target proton -it is also the sum of A 0 momentum ru1d K+ 
momentum-; energy of A0 (EA), energy of lambda measured in laboratory coordinate 
system; production plane defined by the A0 mo mentum and the beam momentum [2]: 

fl = (P, x P" )~?; x PA I- where i is the incoming beam proton momentum or the 
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momentum of the transferred object: and polarization, the expectation value of particle 
spin with respect to some quantization axis [3]: P = (s ·fl). 
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FIGURE 1. Mass distributions. The first Figure is for A0
; the second one, for the squared imaginary 

mass of the transferred object; and the third one, for (A0 and Kl system. 

TECHNIQUE TO MEASURE A0 POLARIZATION 

The technique used to measure polarization of A 0 consists on fitting to a straight 
line the A0 decay angular distribution detemlined in the A0 rest frame; t11e slope of the 
fit is directly proportional to the A0 polarization [4]: dN/ dQ = N0 (l-aPcos 0) , where 

dN is the number of protons from the A 0 decay inside t11e solid angle dQ, No is a 
nom1alization constant, the asynunetiy parameter a is 0.642 ± 0.013 [6], Pis the A0 

polarization along the nom1al to the production plane, and the angle () is formed by the 
momentum of the proton from A0 and the nonnal to production plane in the coordinate 
system where A 0 is at rest. 

RESULTS 

The Figures 2, 3, and 4 show tlte results on A 0 polarization. 
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FIGURE 2. The A0 polarization as function of invariant mass (left Figure), asterisk data is from 
Reference [5]; and right Figure, as function of A0 energy. 
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FIG\IRE 3. J\(' polu1izario11 as func11011 oftran~\'c.:r!-.'11 momentum :rnd a~ fu11c1io11 of F~ynrn:m scaling 
parameter -rcspcctivdy- with rcspcct to the normal of the lirst production plane. s.r- I --r ~ 
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FIGUl~E 4. A'' JX>brization as tlinction of Pr and X, -rcspcc\i\·dy-, \\ith rcsrxct to thc normal of the 
sc,,ond pmduction plan..:. 

CONCLUSIONS 

t\0 polari?,ation as function of M~ agree with Reference f5] results, it depends nlso 
on the energy of the t\11

• :md on the normal of the production plane. 
The comparisons of these results can give new informntion 011 role that particle spin 

plays in the production of high energy particles nnd on 1hc origin of J\
0 polarization. 
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