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A free mercury jet is a leading candidate for the pion-production target in a high-power
proton beam at the front end of a Neutrino Factory.1 The mercury jet should be about 1 cm
in diameter, with a velocity of 15-20 m/s (so that it is reasonably straight when overlapping
with a horizontal proton beam for ≈ 60 cm).

Here we consider parameters of the pump needed to propel a 1-cm-diameter jet of mercury
at 20 m/s.

The volume flow rate of mercury in the jet is

Flow Rate = vA = 2000 cm/s · π

4
12 = 1571 cm3/s = 1.57 l/s = 0.412 gallon/s

= 94.2 l/min = 24.7 gpm. (1)

The power in the jet (associated with its kinetic energy) is

Power =
1

2
ρ · Flow Rate · v2 =

13.6× 103

2
· 0.00157 · (20)2 = 4270 W = 5.73 hp. (2)

To produce the 20-m/s jet into air/vacuum out of a nozzle requires a pressure

Pressure =
1

2
ρv2 = 27.2 atm = 410 psi. (3)

After a search for mercury-compatible commercial pumps that could exceed the above
requirements, we purchased 4000 Series, Model D-DH2(AA) centrifugal pump from R.S. Cor-
coran, powered by a 20-hp, 480 V motor from Baldor. A photograph of this pump is given
below, followed by various spec sheets from the vendors.

1S. Ozaki et al., Feasibility Study II of a Muon-Based Neutrino Source (June 14, 2001),
http://www.cap.bnl.gov/mumu/studyii/FS2-report.html
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