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Research on High Precision Temperature Measurement
System Based on High Frequency AC Bridge

NIU Guang-xing, TANG En-qiong, HAN Wen-fa, QIU Hong-bo

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: To measure the temperature of the atomic cell accurately and to avoid the effect of low-
frequency magnetic field from the circuit on the spin ensemble, a temperature measurement syst-
em based on AC bridge stimulated by high frequency signal is designed. First, we set up the math-
ematic model of temperature measurement circuit and analyse the relation between the compo-
nents. Second, we analyse the sensitivity of the system. Third, we choose a better set of parame-
ters for the circuit to minimize the mechanical environment disturbance which changes the distribu-
ted parameters of the wires. Last, the result of the experiment shows that the stability of the de-
signed system is improved by an order of magnitude.
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Fig. 1 The sketch map of AC temperature

measurement system
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Fig. 2 The sketch map of coaxial-cable
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Fig. 3 The mathematical model of coaxial-cable



#
&

S T v AN O 8 R R S I HL A IR R BT Y 103

Hr, s RS AT, R ML, A
A 1 43 AT FEL BEL RN 4 A LG R R L 43 5 R B i
SR 43 AR HL B AN o A LR, C S W 2 (R o A
L2, 1T LR oR S
2me
R,
1H(R,\1j
Horfr,e S HLE B0, R . O B2 31 L S5 0
RN SRS A R R N SR
1.2 REZEEEMABEANSFRER
SR ) LI FR BEL AT DA R R

[
RD(‘:% (2)

Ho,p AR BEA, L AR K, S Rk
WA BR . 4 E IR R B e I 32 K R R )
A 1R 22 B F BELAS R T U L R, T AR

Rac =KRpe Jf 3

Her Roac a2 L B, K W 5k 28007 3% i K]
T f REINE SR RGBT Y G R RS
% F BEL AN B PR BELAS R AR DL AN BT 4 T

Az (1)

C,':

b FAFL BH K

__.,mm” ...... ﬂmm_v__ 1 R HRE

|

|

Ll _ -

i "~ 3
T W ]

> w R 1 .

i N P T
2 < _’W\_—
J) T\_ | R7 L2 |

4 FEEEFME(HEE)AEBERSIE

Fig. 4 The structure and pins of precision resistor

(platinum resistor)
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Fig. 5 The sketch map of temperature measurement system
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Fig. 6 The simplification of temperature measurement system
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Tab. 1 The output variation of the lock-in amplifier in the
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emulation of anti-disturbance with different C,

C,/pF AX /mV(ffj HD AX /mV (B
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Tab. 4 The data of the experiment of anti-disturbance
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