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NOISE THERMOMETRY FOR VERY HIGH PRESSURE USE 
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ABSTRACT 

The present paper describes a new method of balancing the Johnson noise of a sensing resistor with 
that of a reference resistor in the noise thermometry. In place of the conventional technique which measures 
the mean square voltage of the thermal noise, the present method is substantially to count the number of 
pulses exceeding an established constant gate voltage for a unit duration of time. 

When an appropriate constant value was chosen as the gate voltage, an improved sensitivity in balancing 
both the noise voltages was obtained. The accuracy of this thermometry is such that 0.1 % at room tem
perature and 0.3 % at 900 K both at an atmospheric pressure. 

Thc ncw method was applied to correct thc output of the thermocouple imbedded in a girdle-type high 
pressure cell. 

RESUME 

Nous decrivons ici ' une methode thermometrique nouvelle consistant a eql1ilihrer Ie bruit de Johnson 
d'une resistancc d6tcctrice a celui d'une resistance de reference. Au lieu de mesurcr suivant les techniqucs 
conventionnelles Ie carre moyen dc Ia tension du bruit thermiquc, Ia methode que nous proposons revient 
it compteI' Ie nombre d'impulsions qui depassent un seuil determine, au cours de !'unite de temps. 

Apres avoir choisi une valeur convenable du seuil, Ia sensibilite a ete amelioree en equilibrant les deux 
bruits de fond. La precision de cette ' technique de thCI'l110metrie est voisine de 0,1 % a la temperature 
ambiante, 0,3 % a 900 K, sous la pression normale. Nous avons utilise ce procede pour corriger Ie signal du 
thermocouple introdllit dans la cellule haute pression frettee. 

1. Introduction 

It is well known that the output of a noise 
thel'mOmetel' is independent of preSSUl'e and free 
from any contamination of a sensing resistor 
within a high pressure and high temperature 
environment. Se\'eral authors haYe made experi. 
mental iuyestigations of the noise thermometer 
[1-4]. 

The pl'esent paper describes a new method of 
balancing the Johnson noise of a sensing resistor 
with that of a reference resistor. The balancing 
point of the Johnson noises in the sensing and the 
r eference l'esistol's was detected by counting the 
rate of pulses surpassing a constant gate voltage. 
By mt'aDS of this method, pressul'e correction was 

made to thc outputs of thermocouplcs embedded 
in a girdle type high pressure cell. 

2. Experiment 

The absolnte temperatmc T. of a sensing resistor 
(the l'eal part of an impedance: Re (Z.) ) is deter· 
mined by means of equalizing a mean squaI'e vol
tage ~ of the sensing resistor with that v~ of a 
l'C'iel'ence l'esistor Re (Zr). The SCllsing resistor is 
expressed in a parallel cOl11uillation of resistance 
H. and capacitance Ce . 

According to Kyquist's la,,', t~ is gi\'cn by 
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