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Fig. 1. A diagram of the nuclear magnetic field B, in
the transverse x'y’ plane.

ofzl 2 A, B 2L whED w] Astol] o] Fted =}
2 Bo= pm M7} $715) 3, o] Ap7goll 2jstod ghuiaol
El

odol oh-g3t 72 A g7 F71 =l
= Ap[Bux cos(wt -0) + By coslet +x/2-8)] (4)

o{7]4 yi= Filling Factorz w&=lzmele] A 87} du}
g AerhE sbrehe Az 0 < g < Lol 6%
RF 2015 whxlzdo} Alelztoled, By ot By 514
Az AN B x' oy Fakel gl galedel 271l
o, A Egel A 0 = /2022 4 (4)€ &3t
7o) o)t

¢ = An[Bn cos(wt -8) + By cos wt] (5)

A4 goll ola) wh9 A FEFE 4G Vi chst
e},

313 2}7] 831 2] Volume 4, Number 3, September 1994

= -dg/dt
= Anmw| M, sin(wt + x/2) - M, sinw t] (6)
= Vysin(wt + x/2) + V,sinwt

weba] At Vi FIbprt oz 2, $4AE90 el
Z HARALE (Vo) o F5415(Va),

Vi = Anmwe My (7-a)

V., = Anme My (7-b)
o] go g el 4 9|, o] ¥ AlF+= Lock-in F%
Az At B2 4 gich 4 (7-b)ell Al (2-b) et
(3)-g st Aelshd b3 3t

yszTanﬂz(I‘}‘ 1)Bp

V.= A - (8)
T e THL+ To(w- ) TV B Ty T
2rlo] Yol W), & @ = w,Aul AL
Ny (T
Vo= Ay, BTN U+ DB, ©

3ks TI(1+ 753? T T,

oz FolAa, ¥Bi Ty To= 194w Vie Hdge &
=t

Aﬂﬂoyn 4

Vamax = ———— F(1 NT 1
6 ks TI Nog (I + 1) Bi( /1) (10)
A (10) A FHATE A 2719 Al v)ast
22 ARl FRALS B A ekeh, weba
A7l §E gt AlEs 4 v & Rabis] A7) e
2 ARE 243 F, AlFedos Fo s 4

q

Sweepdtod THAEE H&stE Aol Halslrt

A7) S5l o3k AT 244 Alavle] At
8 2ol FolA olet, WiE 3% AEFz= Aol sie] A
A% Zero-Field Z7bol 44%F £dllol=d obAld &
[13] Fo)|co| = FAlo] Aulaknl 7o) HA| REF 24
&+ 51, F X}“L Vaka} 2zt 4]
E}. Felzol =& Hb4 311 mm, ZHol 1470 mim, :ﬂxL./;
1172014, 1.018 A8l Z=A 5ol ke 286 Aol 77t 54.
30 mA, 48.45 mA, ¥4 200 WAlel -3.89 mAe] B



(A7) ARl A7 fFedloll o7 Ax71 33 4 —-Fd4 - A

RF Solenoid

RF coil

X-Y recordeﬂ Oil bath —»

Fig. 2. Schematic diagram of NMR signal detection
system,
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Fig. 3. NMR signals measured in the field gradients
(a) 3and (b) 40 ppm /cm,
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Fig. 4. Cross section of water sample for calculating
the bandwith of NMR signals in the field gradients 3
and 40 ppm /cm.



- 280 —

o g3te] 22712715 0, 3, W 40 ppm /cmgl 7 2ol
Al g 2] H# Weighting Factorg xaj3dfe] 4] (2.b) 2
53 3l & 4= Urp[15].

i ypB} TgM()
V] 1+ o (o 20 +7BT T,

dv (11)

y'

g

b

A7 wo Al FAloll 4 2] FuFEls AwE A3
o FAA A A4 FAA M FrdFabs 2l Vi K83
Aol AMelet 28 4ol BlFA B AH dVE &
(@ - rydrz Folxlma 4 (11)<

‘

)

-

mo— L[ Yo B ToMyn(d’ - 1)
} 1+ THo - (- 20l +%BITT,

014. A714 aw Al
A3l 1/Y VT T, 2

Qubro g el e

=2 1 -
w3} 7Fo] Aelglo)
M, 27(d - 1)
My =— dr (13)
Vv l”2+77g{w7(wp-Aw)§

Aol A el (247]47] 0 ppm /em) FHEAF
b4-5 42,576 Hz, T.= 2.3 s& 53 4 (13) & A4kat
A3 27 5ol vheliglel Aldel vl ZEL (, 3, 40
ppm /cmellAd ZHzb 0.2, 0.8, 3.9 Hza #Al4ks]o] 40

50
| (a) Center freq. :
= 40 - 42576 Hz
=1
el -
T 30
=
E
g 20 —
w0 L (b)
[
= 10 |
- (e}
0 t—— 77— T T T

-2 0 2 4 6 8
Frequency (Hz)

Fig. 5. NMR absorption signals calculated in the field
gradients (a) 0, (b) 3, and (c) 40 ppm /cm
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The NMR signal by induction method was observed in a solenoid field of 1.0 mT. The center frequency and the
half width at the half maximum of NMR signal were 42,588 Hz and 2.2 Hz in a field gradient of 3 ppm /cm. The
NMR signals in different field gradients were compared with the theoretical values by considering the weighting

factor of sample.



