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ABSTRACT 
 
Baryon violating processes are expected in order to explain the baryon asymmetry of the universe. 

In this thesis, a limit on the neutron anti-neutron (nnbar) baryon violating process (Δ(B −L) = 2) 

is given for part of the data of the SNO experiment; data is sampled from the three phases of the 

SNO experiment to construct a three-phase blind analysis.  The profile likelihood method is used 

to evaluate a lower limit on the three-phase open data set of SNO giving a free oscillation lifetime 

for deuteron of τnnbar > 1.18 x 108 sec (bounded) and τnnbar > 1.96 x 108 sec (unbounded) at 90% 

CL for 326.4 days of detector live time. This free oscillation lifetime include nuclear information 

(a suppresion rate of TR = 0.248 x 1023 sec-1) in order to compare to experiment that use other 

nuclear targets; it also includes the systematic errors on both the atmospheric neutrino backgrounds 

and the detection efficiency of the nnbar signal. This result is comparable to the Soudan-II result of 

τnnbar > 1.3 x 108 sec at 90% CL; it is expected that the full analyses will improve the SNO result 

by approximatively a factor of 2 which will give a lower limit comparable to the Super-Kamiokande 

result of τnnbar > 2.36 x 108 sec (bounded) at 90% CL. 
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