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Abstract: The inelastic and capture gamma ray at different spacing can be recorded with the system of D-T pulsed neutron
source and two Nal crystal detectors. The response of inelastic gamma ray counting ratio from near and far detectors and forma-
tion density can be obtained after hydrogen index was corrected by the capture gamma ray counts ratio. As a result, the forma-
tion density can be measured with pulsed neutron-gamma logging method. The distributions of inelastic and capture gamma ray
under different formation conditions are simulated using Monte Carlo method, and then the inelastic gamma ray counting is re-
lated to formation density and hydrogen index. Owing to the higher sensitivity of capture gamma ray reflecting to hydrogen in-
dex than inelastic gamma ray, the response of formation density and the inelastic gamma ray counting ratio from near and far
detectors is founded, which hydrogen index is corrected by capture gamma ray counting. In addition, the binary regression
method is utilized to get the density response formula, with which the apparent density after correction is very close to the real
one. It is concluded that the formation density can be determined by pulsed neutron gamma logging method while drilling.
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Fig. 2 Relationship between formation density and near-far

detector’s inelastic, captured gamma ratio
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Table 1 Comparison before and after hydrogen index correction

WZEHE ROERTE  KRIERTHX AIERME  KIEE X
(g/cm®)  JE(g/cm®) PR (%) JE (g/cm?) "2 (%)
1.023 6 1.357 3 32.610 1.057 1 —3.280
1.402 6 1.670 3 19.090 1.400 5 0.150
1.516 7 1.767 2 16.520 1.523 0 —0.420
1.653 3 1.876 9 13.520 1.661 5 —0.500
1.714 5 1.909 2 11.360 1.701 2 0.770
1.836 8 2.034 6 10.770 1.870 8 —1.850
1.902 5 2.065 4 8.560 1.910 8 —0.440
2.036 0 2.1235 4.300 2.014 9 1.040
2.1357 2.1879 2.450 2.106 2 1.380
2.2407 2.277 2 1.630 2.252 4 —0.520
2.402°5 2.3410 —2.560 2.3916 0.460
2.4850 2.348 0 —5.510 2.434 1 2.050
2.518 0 2.407 0 4.400 2.502 0 0.617
2.5675 2.4350 5.253 2.560 0 0.304
2.600 5 2.449 0 5.812 2.597 0 0.139
2.6335 2.466 0 6.364 2.6350 —0.041
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