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Abstra
tIn the past de
ade, low-�eld NMR relaxation and di�usion measurementsin grossly inhomogeneous �elds have been used to 
hara
terize properties ofporous media, e.g., porosity and permeability. Pulse sequen
es su
h as CPMG,inversion and saturation re
overy as well as di�usion editing have been used toestimate distribution fun
tions of relaxation times and di�usion. Linear fun
-tionals of these distribution fun
tions have been used to predi
t petro-physi
aland �uid properties like permeability, vis
osity, �uid typing, et
. This paperdes
ribes an analysis method using integral transforms to dire
tly 
ompute lin-ear fun
tionals of the distributions of relaxation times and di�usion without�rst 
omputing the distributions from the measured magnetization data. Dif-ferent linear fun
tionals of the distribution fun
tion 
an be obtained by 
hoosingappropriate kernels in the integral transforms. There are two signi�
ant advan-tages of this approa
h over the traditional algorithm involving inversion of thedistribution fun
tion from the measured data. First, it is a dire
t linear trans-form of the data. Thus, in 
ontrast to the traditional analysis whi
h involvesinversion of an ill-
onditioned, non-linear problem, the estimates from this newmethod are more a

urate. Se
ond, the un
ertainty in the linear fun
tional 
anbe obtained in a straight-forward manner as a fun
tion of the signal-to-noiseratio (SNR) in the measured data. We demonstrate the performan
e of thismethod on simulated data.Keywords: Integral transform, Analysis of exponentially de
aying data,Analysis of NMR data in inhomogeneous �elds, Inverse Lapla
e transform,NMR logging1. Introdu
tionOur study has been guided by NMR appli
ations in porous media su
h asro
ks and well-logging. For example, NMR 
an provide 
ertain properties of
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