The Neutron Multiplicity Meter (NMM) in the Soudan cavern is a 4-ton gadolinium-doped water Cerenkov detector situated on top of a 40 cm thick lead target \cite{henningsyeomans}.  The lead target acts as a fast neutron converter, allowing 100 MeV-scale neutrons to be detected through $(n,kn)$ reactions induced in the lead.  The secondary neutrons, with MeV-scale energies, are then thermalized in the water volume and captured on gadolinium nuclei.  De-excitation of the gadolinium results in a shower of gamma rays summing to approximately 8 MeV, detected by the Cerenkov light emitted from subsequent Compton-scattered electrons in the water volume.   The detected neutron multiplicity is roughly correlated with the incident neutron energy, and a multiplicity threshold of 5 corresponds to approximately 40 MeV.  This is the only known measurement of muon-induced neutron production anti-coincident with a muon traversing the detector volume at 2 km.w.e.  A fully calibrated Geant4 simulation \cite{sweanythesis} is used to estimate the accuracy of the predictions presented in \cite{meiandhime}.  The NMM collaboration \cite{nmmcolab} is currently working to better understand non-neutron backgrounds and incorporate greater statistics into the data analysis before publishing a definitive comparison of their observed event rate to the simulated fast-neutron flux, where the spectrum of simulated neutrons entering the Soudan cavern is modeled parametrically according to \cite{meiandhime}.  Additionally, simulations of single muons following \cite{music/musun} within a realistic cavern geometry are being performed, providing a cross check to the \cite{meiandhime} parameterization and allowing a more robust validation of Geant4 and Fluka modeling.

\bibitem{nmmcollab} http://neutron.physics.ucsb.edu/
\bibitem{henningsyeomans} R. Hennings-Yeomans and D.S. Akerib {\it Nuclear Instruments and Methods in Physics Research A} {\bf 574} (2007) 89-97
\bibitem{sweanythesis} M.D. Sweany {\it Ph.D. Thesis, University of California at Davis} (2011)
\bibitem{meiandhime} D.-M. Mei and A. Hime.  {\it Physical Review D} {\bf 73} (2006) 053004
\bibitem{music/musun} V. A. Kudryavtsev.   {\it Computer Physics Communications} {\bf 180} (2009) 339-346        

[bookmark: _GoBack]

e Netron Mty Metr (M) e oo e -
e aged e s St et o2 oot 10kl
e\ tanpyeonsa, e kst s o ssrcamers,
et v S oo St e
e Ty e el et e et
ot o i n gl . D
D e hot o s oy e ey e,
oty e e g i bk Cotpon v
on b e v, The Bt s NP
o o e et o 2 P S o5
e O T e o el
cor ot Tt A o ey
omeae ki e iy f o et e
Ve o o colcsion e o ey e
e o e b i s b
et ]
emaandine iouy i o e s honing
efmmn) s e o sy o g
i o k6 ] e
v et vion o Gtk P o

gyt K B Yoot DS s (e s
It 0 s P Rt A 170 (1007 857
R M o L o ey i
i .4 . WP T
b s ¥ A s, Coopuer s
o] 10 005 53558



