
Λ0 Polarization as Function of the Λ0K+ invariant
mass in pp→ pΛ0K+(π+π−)N,N = 1,2,3,4,5 at 27.5
GeV

J. Félix 1∗†, D. C. Christian 2, M. D. Church 3, M. Forbush 4,a, E. E. Gottschalk 3,b, G.
Gutierrez 2, E. P. Hartouni 5,c, S. D. Holmes 2, F. R. Huson 4, D. A. Jensen 2, B. C.
Knapp 3, M. N. Kreisler 5, J. Uribe 5,d, B. J. Stern 3,e, M. H. L. S. Wang 5,b, A. Wehmann 2,
L. R. Wiencke 3, f , J. T. White 4,a

1Instituto de Fisica, Universidad de Guanajuato, León, Guanajuato, México; e-mail:
felix@fisica.ugto.mx.2Fermilab, Batavia, Illinois 60510, USA.3Columbia University, Nevis
Laboratories, Irvington, New York 10533, USA.4Department of Physics, Texas A&M University,
College Station, Texas 77843,USA.5University of Massachusetts, Amherst, Massachusetts
01003, USA. Present affiliation:AUniversity of California, Davis, CA
95616.BFermilab,Batavia, Illinois 60510, USA.CLawrence Livermore National Laboratory,
Livermore CA 94550.DUniversity of Texas, M.D. Anderson Cancer Center, Houston, TX
77030.EAT&T Research Laboratories, Murray Hill, NJ 07974.FUniversity of Utah, Salt Lake
City, UT 84112.

The polarization ofΛ0’s from the specific reactionspp→ pΛ0K+(π+π−)N, N = 1,2,3,4,5,

created from27.5 GeV incident protons on a liquid Hydrogen target, as function ofxF , PT , and

MΛ0K+ , is reported. The data is from the BNL e766 experiment which collected300×106 events;

from those events,1%resulted as exclusive events, from where the present analyzed data come.
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1. Introduction

Many experiments have reveal thatΛ0’s from unpolarizedpp inclusive and exclusive colli-
sions, at different energies, are produced polarized[1]; and that this polarization depends onxF , PT ,
andΛ0K+ invariant mass[2]. Additionally, other baryons likeΞ, Σ, etc., are produced polarized in
the same experimental circumstances[3].

Some authors have proposed many theoretical ideas trying to understand thatΛ0 polarization[4].
These models lack of predictive power, and the problem ofΛ0 polarization, and in general of baryon
polarization, remains as an open problem. Some experiments have been conducted to measureΛ0

polarization, in exclusivepp collisions, trying to unveilΛ0 polarization origin studying specific
final states whereΛ0 is produced. This paper reports the results of a study ofΛ0 polarization, as
function ofMΛ0K+ , in the specific final states

pp→ pΛ0K+(π+π−)N,N = 1,2,3,4,5. (1.1)

In those reactionsΛ0 is produced polarized. And this polarization is function ofxF , PT , andMΛ0K+ .
This sample consists of fully reconstructedpp events produced at27.5 GeV. All final-state

particles are measured and identified. Two previous measurements have been published for polar-
ization ofΛ0 from[5]

pp→ pΛ0K+π+π−π+π−π+π− (1.2)

pp→ pΛ0K+(π+π−)N;N = 1,2,3,4,5. (1.3)

at27.5 GeV. An one measurement from[2]

pp→ pΛ0K+. (1.4)

at800GeV.

2. The BNL 766 Experiment andΛ0 Data

The data for this study were recorded at the Alternating Gradient Synchrotron (AGS) at
Brookhaven National Laboratories in experiment E766, described in detail elsewhere[6]. For this
study 5 421, 57 455, 54 266, 16 381, and 1871Λ0’s, for N = 1,2,3,4,5 respectively, satisfied
selection criterium cuts reported elsewhere[5].

3. Λ0 Polarization and Results

This study ofΛ0 polarization explores the dependence of the polarization on the kinematic
variablesPT , xF andMΛ0K+ in the final states represented by Eq. (1.1). The way these variables are
defined and the wayΛ0 polarization is measured are explained elsewhere[5].

To improve the statistical power of polarization measurements,Λ0 polarization from both
hemispheres are summed properly. The results ofΛ0 polarization are in Figure 1, as function
of MΛ0K+ . ThisΛ0 polarization behavior has been observed previously in other reactions[2].
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Figure 1: Λ0 Polarization as function of theMΛ0K+ invariant mass. Open circles, this experiment; filled
ones, Reference 2 (J. Félixet al); filled triangles, Reference 2 (T. Henkeset al).
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A Monte Carlo analysis is used to study possible systematic effects, caused by finite accep-
tance and finite resolution, that might bias theΛ0 polarization measurements. The Monte Carlo
sample is generated with unpolarizedΛ0’s using a model for reactions (1) that faithfully reproduces
all kinematic distributions. This sample of events is subjected to the same analysis programs and
cuts used for the data. The measured polarization for this Monte Carlo sample, which is generated
with zero polarization, is found to be consistent with zero as function ofxF , PT , andMΛ0K+ .

In a second analysis that makes a direct comparison to data, Monte Carlo events are weighted
by (1+α℘cosθ) with℘measured, for each bin ofMΛ0K+ . TheΛ0 polarization in the Monte Carlo
is in good agreement with the data, all theχ2/do f between data and Monte Carlo distributions are
close to 1. Thecosθ distributions are not quite linear, due to detector acceptance, these acceptance
induced variations incosθ are reproduced by the Monte Carlo.

Λ0 polarization in reactions (1.1) depends onxF , PT , MΛ0K+ ; this polarization is different from
that determined inpp→ pΛ0K+, at800GeV[2]. Therefore, provide that there is energy enough in
the reaction to createΛ0, its polarization is independent of the beam energy.
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