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A STUDY ON SURFACE NUCL EAR MAGNETIC RESONANCE
OVER LAY ERED CONDUCTIVE EARTH

WENGAI-Hua LI ZhowrBo WANG Xue Qiu
Jilin Unversity , Department o Applied Geophysics, Changchun 130026, China

Absgtract Numerica smulation technique of surface nuclear magnetic resonance (NMR) regponsesfrom grat-
ified groundwater formetion with finite conductivity is concerned with two problems. One is the integration of
Hankd trandormdf a rgpidly ocillating kernel function , and another is the volume integration of surface NMR
dgnd induced in a receiver loop from the protons in buried aquifer. In this paper , a direct numerica integrar
tion method is goplied to the oscillating kernd function integration to obtain radia and vertica components of
maegnetic fidds from a large loop ource, and the gatial characterigics of the fields are described. Due to the
digribution of magnetic fields, an ununiform gace interval subdivison method has been developed to edimate
suface NMR regponse in the receiver loop in order to save conputing time. The surface NMR regponses from
different nodd' s have been evaluated , and irfluences of nodel conductivity , aquifer depth and its thickness,
and loop Sze have been discussed. Numerica results show that the combination of direct numerical integration
and ununiform gpace interval subdivison isfeasble to get suface NMR sgna. And the conductivity of former
tion is the key to generate the phase of surface NMR sgnal , but other factors, such as groundwater depth and
its thickness, loop dze, can make the amplitude and phase of surface NMR regponse greatly different.
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