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Abstract: The general idea of Servo Loop in Cesium Frequency Standard is introduced. The param-

eters of affecting Cesium Frequency Standard performance are analysed. And the five optimized

loops and their solutions of Cesium Frequency Standard Servo Loop are proposed. Experiment re-

sult shows the method discussed here is useful.
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Fig. 1 Output signal of cesium-beam tube
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Tab. 1 The relationship between C-field current and

frequency accuracy
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Tab. 2 The relationship between microwave

power and frequency accuracy
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Tab.3 The relationship between environmental

temperature and frequency accuracy

Bz B3 M U A
20 6.32X10 1%
25 8.13x10° 1
30 1.092X10 12

M3 T LA H L B S PR T A 4
TR AR B A A TR

C L A I D) A A0 vl rb e 7 2 Y oL B
ARE AR/ N IR LG . PRI A ] gk 6 il i
Ji C 37 i AR D) R (A2 Ak T HL AN R 3R et 2
KRR TR PR IE A i A9 R U AR E
P 5 B ARl AR AR AR A 221

3 SBEFHERLALEH

T AR ALR IR AL T 28 5 AN AR E
P EREE 23 e TP B A P R E B C
EELRREAN SN Ry SRR LR EN R RS R
Lid=EZI N G REEIN S

(D) 4 Rt

10MHz SR 6% 4 BUE 2 48 7B Y 45
I FRHE R R A 1 F S 3. BUE 19 ZEAR
BEINIE 2 fr

14

.

/1

2

B2 10MHz @5 HRARRERSE
Fig. 2 Principle of 10MHz crystal oscillator servo loop

Editorial Office of navigation positioning and timing.All rights reserved._http://dhykz.zghtgk.com



60 S B R

201743 H

B iR TR AT A SR A ) T A R AR
AU . A X LA B A nT Ak
2 BRSO 25 4% B SOBAR 5 A, AT B & T 0
PRIARE R, I 2 fTos .

FEHOSIR 9192631770 Hz | 25 15 55 (1) (v &
(IR 3dB AHF 98D 43 SIPKE 7= A i T I R 1
fH 5B BHEAE b 2R [ B 3% b 15 5 E A Bl
i S TR VR S 8 A A R B )5 B A 5
X 2205 5 1SR B ] LR IO O 000 % 5 BR AT
BRI 22 X — 15 B T LA4g 5 B AT 10MHz
rn PRI T IR > 24 28 B B IR AR IR ZE S H R
0, faliR ARG EA FIWIR 22155 2 75 R 4R M 22
(HIETRE 7 . 24 Z AN AT, ] R R e g g xf -+
PRt 47 HEBR» [W] B, 224 3k 20 8 R A i, 458 1k X
10MHz 24 ffi , 4 B Arl R R GE A 1A R 2%

(2)Har R A%

R s R AT ) 7 B AR 1) B el LA 55 4
EE )G Z B P 4 T E A 3l ) AR B b, O
PRI L 9 728 AN 235 i e SR TP

R P IR E FORG TOR R R S . A
HENPIR AR R A 1 i A, B i oo
b R R SEIRAR i Sh . R R ARk
S A I - PR BELAE AR 1 <<1.Q % Bz 9 i
J& 5 Fe BELAELGE IO T 2858 1°C /8000, DRI e 4 R A 7 Ay
<20.0125°C ., [l 3 7 R e b 0 A il 42 ol 2o L T
DL AR 000 b B B 23 77 Ak — e 5B . Z R
BT RS AR T DARRUE #E<20. 0125°C

"

V"M

B3 sy pEEEigiE

Fig.3 Control process of cesium stove resistance
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Fig. 4 The curve of cesium-beam tube my =-+1 apices
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Tab. 4 The relationship between microwave

power and peak value
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Fig. 8 The results of domestic magnetic state-selecting
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cesium-beam tube test with servo loop system
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Fig. 9 The results of domestic optical pumping

cesium-beam tube test with servo loop system
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