For -s incident on a liquid hydrogen target with beam momentum below 1033 MeV/c the only strangeness producing reaction is -p (K0.   Just above threshold (- momentum ~ 900 MeV/c) the cross section for this reaction is about 0.1% of the total cross section, but the fraction rises to greater than 1% by ~980 MeV/c and is ~1.2% at 1033 MeV/c (threshold for -p (K00).  Two body kinematics limit the range of K0 momentum, and the Q of the reaction insures that a large fraction of the K0Ls have ~1.  
An initial MARS study of - production by a 2 GeV (KE) proton beam indicates that the yield of - with momentum in the range 950-1033 MeV/c is likely to be 4-7 - per 10,000 beam protons.  The study assumed an 80 cm long carbon target and counted pions that crossed a 50 cm radius disc located 200cm downstream of the start of the target (subtending ~300 mrad from the center of the target).  With default MARS settings, the yield of - in this momentum range was ~7E-4.  The yield dropped to ~4E-4 with the Los Alamos quark gluon string model option (LAQGSM).  The pion momentum distribution is peaked at low momentum, but extends beyond 1.5 GeV/c and is essentially flat in the range 950 – 1033 MeV/c.  Assuming a proton beam current of 1mA and the lower MARS estimate, but 100% efficiency for collection of -s within a 300 mrad cone, the - beam intensity would be 6E15/sec x 4E-4 = 2.4E12/sec  (2.8E10/sec per MeV/c).

The differential cross section for -p (K0as a function of incident pion momentum was well measured in the 1960s and 70s.  It is therefore straightforward to compute the yield and momentum spectrum of K0L as a function of angular acceptance for any assumed LH2 target configuration and pion beam momentum spectrum.  The table below gives the K0L rate for a range of angular acceptance assuming an 80 cm long LH2 target and pion beam with a flat momentum distribution of 2.8E10/sec per MeV/c.

	Incident - Momentum
	50 mrad
	100 mrad
	200 mrad
	300 mrad

	980 – 1020 MeV/c
	13 MHz
	48 MHz
	170 MHz
	395 MHz

	950 – 1033 MeV/c
	25 MHz
	93 MHz
	331 MHz
	656 MHz


Table 1: K0L production rate into angular acceptance indicated.
The figure below shows the momentum spectrum of K0Ls produced into a forward cone of 200 mrad by a pion beam with a flat momentum spectrum between 980 and 1020 MeV/c.
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A K0L beam of 300 MHz might yield 200 MHz of decays in a reasonable sized detector.  A branching ratio of 3E-11 for K0L (  would then translate into 60,000 events per 1E7 seconds.  A sample of 1000 recorded events could be achievable in a 3-5 year run. 
K0L beams produced by high energy protons invariably contain a large neutron contamination.  One of the most problematic backgrounds for the KOPIO experiment was expected to be neutral pions created by neutron scattering on residual gas (mostly hydrogen) in the decay vacuum via the reaction np ( np.   This background would be reduced in a K0L beam produced by a low energy pion beam in -p (K0.   Initial results from a MARS study indicate that the ratio of neutrons capable of pion production to K0Ls would be well under 100.

