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An Efficient Fast Recovery Scheme
for Nuclear Quadrupole Resonance Single Coil Probe

CHEN Xing, XU Geng-guang

(School of Aerospace Science and Engineering .

Beijing Institute of Technology, Beijing 100081, China)

Abstract: An active Q-switching circuit using a transformer for reducing probe recovery
time just after the RF excitation was described. MOSFET controls the coupling and un-
coupling to the Q-switching circuit from the probe. It doesn’t create new ringing and
doesn’t operate during the reception of nuclear quadrupole resonance signal and there’s

no loss in sensitivity. Experimental results prove that the probe recovery time is reduced

and SNR is increased by this circuit.
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Fig. 1 Circuit schematic diagram
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Fig. 2 Results of recovery time with and without Q-switching circuit

a

TG Q S v s b—— I A Q fR 75 5 v,



476

BETREREHA 43k

WEZE 14 ps. WSRO 5578 T U 2 46 B o iR
Y L BE R L 1R 52 ) T 2 il =2 K A= 8 Ak
PE— A Q 7 e FL T A DY A AL R
RO MR LE A2 . i e B R A7 3 A
[F) B4 P 52 1 ] DTG A5 21 ) B9 NQR {5 55
JEFN R GEAR MR LL . Q fEL7S H6 vl e X A% DU Al L i
PR L g2 n &l 3 fros. MIE 3 "I &
BRI AIE 5 1 15 e He AT AR R B

180 -
160 |-
140 -
120
100 -
80 -

L34

fi

40 1 1 1 1 1 1 1
0 20 40 60 8 100 120 14

ATt /us
&3 QAR 46 H i Xof A% IO A e I 4R 0 45 W L 114 522 1
Fig. 3 Dependence of SNR of NQR detection

system on recovery time

3 4ig

FEATX K AT E S A HT 42 . fr
BT+ Q 18 78 e H, 2% oF Uk /)N 45 Sk 19 K 52 i (7]
EE T RAER . SR, T Al il K A )
BN JER G 179 T £ M AR T 3. 5 4%

SE K

C1] PhDUIE, 2 )7 . A6 A Bol o A% A R LT .
Al {37 % ,2005,18(1-2) :110-116.
SUN Hancheng, LI Guangjiang. Nuclear tech-
niques for detecting hidden contraband[J]. Jour-
nal of Isotopes, 2005, 18(1-2): 110-116(in Chi-

nese).

(2] AW REG, EENY, 5. R L IR1EIEZ

TR 1w i LT ] KRR 252241, 2004, 27(3)
70-73.
SHI Guangming, XU Gengguang, WANG Ting-
zeng, et al. Applications of nuclear quadrupole
resonance in explosives detection [ J]. Chinese
Journal of Explosives & Propellants, 2004, 27
(3): 70-73(in Chinese).

[3] ROWEM D, SMITH J A S. The detection of
abandoned landmine[ CJ//Proceedings of EUREL
International Conference. London: IEE Confer-
ence Publication, 1996 62-66.

[4] RUDAKOV T N, MIKHALTSEVICH V T,
SELCHIKHIN O P. The use of multi-pulse
nuclear quadrupole resonance techniques for the
detection of explosives containing RDX [J]. J
Phys D: Appl Phys, 1997, 30. 1 377-1 382.

[5] RUDAKOV T N, HAYES P A, MIKHALT-
SEVITCH V T. “Magic echo” multi-pulse
sequence in nitrogen-14 NQR[J]. Physics Let-
ters A, 2004, 330.: 280-285.

[6] CLARK W G. Pulsed nuclear resonance appara-
tus[J]. Rev Sci Instrum, 1964, 35(3): 316-333.

[7] HOULT D 1. Fast recovery, high sensitivity
NMR probe and preamplifier for low [requencies
[J]. Rev Sci Instrum, 1979, 50: 193-200.

[8] MILLER J B, SUITS B H, GARROWAY A N.
Interplay among recovery time, signal, and
noise: Series- and parallel-tuned circuits are not
always the same [J]. Concepts Magn Reson,
2000, 12 125-136.

[9] SULLIVAN N S, DESCHAMPS P, NEEL P, et
al. Efficient fast-recovery scheme for NMR pulse
spectrometers[ J|. Rev Phys Appl, 1983, 18;
253-261.

(10] EI8Z . sk W . A 5 mis g B o ot A A
(M. db 5t AU Tl i i At 2002.





