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Bl 1 Splitting up of an energy level in a magnetic field (total impulse j =
s + 1 = s) with resonance conditions
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Bl 2 Resonance frequency f as a function of the magnetic resonance field strength
B > proportional to the current measured on the Helmhotz coils.
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[C] ESR probe holder with frequency divider 1000:1land signal amplifier

Control elements : MOn/off switch
®@Potentiometer for r-f amplitude adjustment
®Socket for measuring cable
®Multi-core lead for supply and signal voltages
®Stand rod
®Sockets for connecting the r-f plug-in coils

(MVariable capacitor for frequency adjustment
[DIDPPH probe

DPPH (2, 2-diphenyl-picryl-hydrazyl) & - &7 t#4F & ¥ > Bipdc™ ¢

RoRES R BELITC BT Ko FF R pd AFaE o Hh B2
FoE - PEeyr BV - BRI - BARMSSHTF 0 2

Ry Ewefg g (1=0) o #r12 J=L+S=S - = DPPH & - fE2L¥ f & * kv @ F p 2k
P Bt

[EFIl6lplug-in coils for different frequency ranges
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Frequency ranges with plug-in coil :13 to 30 MHz
with plug-in coil 230 to 7h MHz
with plug-in coil 75 to 130 MHz
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[1](h)51457 ESR control unit(-] = @ Tin 7 scAZE=A)

51457 )
i

Control elements : @ On/off switch

@D. C. voltage adjusting potentiometer
@Modulation voltage adjusting potentiometer
®Digital frequency indication
(®Phase shifter
@Signal output
@®Modulation output
@Output magnet supply
@0Socket for connection to the ESR basic unit (probe holder)
P.S A @B iKY > &% Bl v p A2iE A
[Ilpair of Helmholtz coils
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Plug-in coils e & 5 4~ R F v 2 3% o

2.Plug-in coils #z @3 ¥ & Helmholtz coil =¥ g
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f (Miz) I (A) f (Miz) I (A) f (Miz) I (D)
130 90 50
125 85 45
120 80 40
115 75 35
110 70 30
105 65 25
100 60 20
95 55 15

P.S./Z&# - B plug-in coil § # I 2 4 5 # ]

10,4 (=) 2 8o s £ 5 Y b Rn 1 5 X o 4ol 2 AR T B 5 - SULM & o

[-8 &5 47]
¥ Helmholtz coils 4r4 B 2 2 dp 77 3k (TRBEFERERE L) A7 4

Biot-Savart‘s law &#F ¢ £ Rix2 &5 B 3
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n = 320
r = 6.8cm
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4 () Rv@ g = (9)
1B
#¢  h=6.625x10 *Ws? (planck's action quantum)
1y =9.273x10 " Am* (Bohr* s magneton)
f (MHz)
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1. 4% DPPH probe 2. 2. ¢ #%4 R it = 2 * /2 ¥ % plug-in 2 7 & > GRIEG{oF Fk T
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(1) DPPH
(2) Plug-in-coils
(3) Pair of Helmholtz coils
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