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In our work, the model of а low temperature sensor is suggested based on temperature dependences of the
altemating current at various frequencies of field. For further analysis and calculations measurements of
impedance as а function of temperature Z(Т) in the interval (5-300) К were used [1]. 
Temperature dependences ofthe specific impedance Zо(Т) were calculated at frequency 10 kНz:

z
0 (T)=Z(T)·(�) (1)

\d 

where Z(Т) are experimental values, S is the electrodes area, d is samples thickness (in the direction of Ps,
(100]). The value of electric field is: 

Е=И.Іd (2)
where u. = Um/-Y2 is effective value of electric сштеnt, Ит is voltage amplitude. Voltage as а functio11 of time is
described mathematically Ьу the following equation (at/ = JOkHz): 

U(t) =Ит · cos(2nfl + t;,0) (3)
In the furtl1er interval, values of the specific impedance sharply decrease with increasing temperature for all
three investigated samples in ferroelectric phase. We described experimental dependences of log(zo(Г)) in
fcrroclcctric phasc using fourth-ordcr polynomial: 

log(z0 (T)) = А(!) І•+ Bl(f)1• · Т + В2(!)1• · Т
2 + ВЗ(f) 1• · Т3 + В4(/) !• .Т4 

(4)

where A(/)Je, ВІ (/)1,, B2(/)fe, ВЗ(/)rе, B4(/)fe are coefficients ofthe equation. 
Values of these coefficients are calculated Ьу approximation of experimental dependences of log(zo(Т)). Based
on impedance investigations and obtained dependence log(zo(Т), temperature dependences ot· the alternating
current І(Т) are determined for crystals Sn2P2S6, Sn2P2(SeoosSo.9s)6 and Sn2P2Se6, Let the effective voltage И. =
JOV is applied to the model sample - а square plate with thickness d = lmm, with circle Au electrodes (D =
5rnm),/ = 1 О kHz, then, tempcrature depcndcnce of the current is calculated Ьу the following equation: 

І(Т) = !i.L =
Ие 

Z('Г) 51. ( 10<А<Л1.+в1<л 1.-т +в2<л1.-т2 +вз<л1.т1 +в4<Л1 •. т 4 )) (5) 

Тhе value of current sharply increases from µА to mA values with increasing temperature for all three samples. 
The character of І(Т) dependences is non-linear in the whole investigated range of tcmperatures (5-300) К.
From our investigations we would like to conclude that Sn2P2S6, Sn2P2(Seo.osSo.9s)6 and Sn2P2Se6 crystals are
competitive and promising materials for low temperatнre sensors and sensors of thermal radiation in а wide 
temQ fr 5 К 300 К erature range om to 

Sn2P2Sб,
lOOK s; Т s; ЗООК, 

f = lOkНz 

Sn2 Р2 (Seo.OSS0.95 )6
OKs;Ts;ЗOOK,
f = lOkНz
Sn2P2Se6,
ОК � Т < Те = 192К
f = lOkНz 

A(f)re 
' 

г 10-21

(371.1 ± 2.5)

(472.5 ± 0.1)

(458.6±0.3)

Вl(f) fe 
' 

ГJО-41, к-1 

(171! ± 6) 

(-19.3 ± 0.5)

(-174 ± 2)

B2(f) fe
, 

ГlО-61. к·2 

(-161! ± 5) 

(-26.3 ±0.7)

(173 ± 3)

B3(f) fe В4(f)fe 
, , 

по..s1.к-з по·111.к-4 

(65 ±5) (-96 ±3) 

(16.5±0.3) (-34.6±0.5)

(-89 ±2) (133 ±6)

ТаЬ. І. Approxm1at10n coeffic1ents of lag(z0(Г)) dependences Ьу fou11h-order polynom1al m fепоеІссtпс phase for saшples at 10 kНz
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