N1.B. UBanos', E.A. Illnmkuna’, B.B.Yerunos'

BJIUAHMUE NPOUEAYPbI AHAJIU3A CIIEKTPOB HA TOYHOCTDb
IMP-TO03MMETPUU 3YBHOU DMAJIN

D.V. Ivanov', E.A. Shishkina’, V.V. Ustinov'

Influence of the Spectrum Analysis Procedure on the Accuracy
of the Tooth Enamel ESR-Dosimetry

PED®EPAT

[lenb: OUEHUTh TOYHOCTh OTpeneeHUs TTOJIOXKEeHUsT paana-
LIMOHHOTO CHUTHaJIa B MPOLeaype JeKOHBOIOLMY AJIsl BOCCTAHOBIIE-
HUs ero aMIuTyasl ipu DI1P-no3umMerpun 3yOHOI sMau.

Marepuan u Meronsl: M3mepeHsl 52 obpasiia sManu 3y00B.
[MpurorosyiieHne 3Main BEJIOCh XUMUYECKUM criocooom. DITP-crniek-
TPbI PETUCTPUPOBATIUCH C MoMolIbio criekTpomerpa ERS-231, 6bu10
nojyyeHo 160 DITP-cniektpoB. O6paboTKa CIIEKTPOB BeJach METO-
JIOM KOMITbIOTEPHOM NEKOHBOMIOUMU (0OpaTHOM MHTErpajbHOM
cBepTKH). CIEKTPHI OCTATOYHBIX IIYMOB MOJYIaJTUCh MTOTOYCUHBIM
BbIYMTaHMEM MOJOTHAHHOTO criekTpa u3 crekrpa DI1P. C ucnonb3o-
BaHUEM CIIEKTPOB ITyMa W MOJEJH PaauallMOHHOTO CUTHaia ObLT
MPOBEACH CTATUCTUYECKUI SKCMEPUMEHT, BOCIIPOU3BOISIIMUI TIPO-
1enypy oopaboTku criekrpa: 1) ¢ OMHUM MOATOHOYHBIM TTapaMeTpOM
— aMIUIMTYIOI paaIualMOHHOTO CUTHAala MpU ero GUKCUpOBaHHOM
TIOJIOXKEHUH Ha CIIEKTPATbHOM pa3BepTKe; 2) ¢ ABYMsI TOATOHOYHBIMU
rapaMeTpamMy — aMIUIUTYAOM U TIOJIOXKEHUEM JIMHUU.

PesynbraTel: JIMHEHHOCTh 3aBUCUMOCTH BOCCTAHOBJICHHONW B
YUCJICHHOM 9KCIEPUMEHTE aMIUIUTYIbl OT €€ UICTUHHOTO 3HAYCHUSI B
obenx MeToauKax o0padboTKM HabJomaeTCst JUIsl BEJIUMINUH, MTPEBBI-
LIAIOIINX TPOITHOE CTAaHAAPTHOE OTKJIOHEHME pacipeleseHus] aM-
TUIATYJL crieKTpasibHOTO 1yMa (30). Huke aToro 3HaueHus Habona-
€TCsl OTKJIOHEHUE OT JTMHEHHOCTU MOJYYeHHBIX OLIEHOK aMILTUTYI.
OnHaKo B TIEpBOIf METOIMKE JTMHEWHOCTD B TIPE/iesiaX OIMOKN coXpa-
HSIETCSI TIPU 3HAYCHUSIX UMUTUPYEMOI aMILTUTYAbI CBbILIE 6. TakuM
00pa3oM, TIpU U3MEPEHUY CUTHAJIOB C MTHTEHCUBHOCTHIO, CPABHUMOM
C aMIUTUTYIOM IIyMa, OIIMOKa OMpPeAeIeHUs TIOJOXKEHUS IMHUY BHO-
CHUT CYIIECTBEHHBI BKJIAJl B TOYHOCTD pe3yJibraTa. B mepBoit MeTonu-
K& MUHUMaJIbHAsl TpaHULIA BO3MOXKHOCTEI BOCCTAHOBJICHUSI aMILIU-
TyIbl paIuallMOHHOTO CUTHAaJIa paBHA lo, a BO BTOpoit — 95-it mpo-
LIEHTUIM crieKTpanbHoro myma (1,64c). OTKasbiBasiCh 10 TeM WK
WHBIM TIPUIMHAM OT UCTIOTb30BaHUSI PETIEPHBIX CUTHAJIOB BO BTOPOiA
METOJUKE, IKCTIEPUMEHTATOPbI KEePTBYIOT BO3MOXHOCTBIO MIPOBO-
IIATh U3MEpPEeHUs B 001acTh HU3KUX aMIuutyn (ot lo g0 1,64c). Co-
OTBETCTBEHHO, 00J1aCTh TOUHBIX U3MEPEHUI aMIUIUTY] CMEIaeTCsl C
1,640 10 3c.

KunroueBbie ciioBa: 3y6Has smans, II1P, pempocnekmuenas 0o3u-
mempus

ABSTRACT

Purpose: To estimate the influence of the error in the shift of ESR
parameter evaluation on the uncertainty of amplitude reconstruction.

Material and methods: 52 tooth enamel samples were measured.
The enamel samples were prepared by chemical treatment. The ESR
spectra were recorded by ERS-231 spectrometer. The number of ESR
spectra was 160. The spectra were processed by computer deconvolution.
Residual noise spectra were obtained by point-to-point subtraction of
simulated spectra from experimental one. The statistic experiment of
spectrum processing simulation was conducted using residual noise
spectra and model of radiation induced signal. Two variants of
experiment were done: the first with one fitting parameter — amplitude
of radiation induced signal, and second one with two parameters of
amplitude and position of signal.

Results: In both cases, the dependence of numerically
reconstructed experimental amplitude versus its true value is linear for
amplitudes above 3o (where o is a standard deviation of the noise).
Below this value, the deviation from linearity is observed. However, in
the first case, the dependence linearity within the error range persists for
amplitude values above ¢. Thus, when measuring signals with intensity
comparable to the noise amplitude, the error in line position
determination contributes significantly to the accuracy of the amplitude
measurement results. In the first case, the minimum value of
reconstructing amplitude of radiation signal is equal to 1o, while in
second case it is equal to 95th percentile of the spectral noise (1.64c).
Second case is a variant of the physical experiment in which the
spectrum is recorded without the use of reference signals allowing the
accurate scaling of the magnetic field sweep and, accordingly, to
determine the position of radiation-induced signal. If the reference
signals are refused for some reason, the results do not give the
opportunity of measuring at low amplitudes (from lc to 1.64c).
Accordingly, the area of accurate amplitude measurement in second case
moves from 1.64c up to 3c.
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