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Ïðèâåäåíû ýêñïåðèìåíòàëüíûå ðåçóëüòàòû òåñòèðîâàíèÿ ðàáîòû ñïåêòðîôîòîìåòðà

ÑÔ-56. Ïðåäëîæåíû ìåòîäèêè îáðàáîòêè äàííûõ èçìåðåíèÿ èíòåíñèâíîñòè èñòî÷íèêîâ

èçëó÷åíèÿ ñ ïîìîùüþ ïðîãðàìì Maxima è Gnuplot. Óñòàíîâëåíî, ÷òî ïðèìåíåíèå ãàóññî-

âîé ôóíêöèè äëÿ àïïðîêñèìàöèè êðèâîé èçëó÷åíèÿ ãàçîâûõ ëàìï íèçêîãî äàâëåíèÿ â ñëó-

÷àå íîìèíàëüíîé øèðèíû ùåëè ïðèáîðà 0,3 íì ïîâûøàåò òî÷íîñòü îïðåäåëåíèÿ äëèíû

âîëíû ìàêñèìóìà ëèíèé èçëó÷åíèÿ ïî ñðàâíåíèþ ñ ïàñïîðòíûìè äàííûìè â 2,5 ðàçà. Âìå-

ñòå ñ òåì ýôôåêòèâíàÿ øèðèíà ùåëè, îïðåäåëåííàÿ êàê ïîëóøèðèíà ðåïåðíîé ëèíèè

486,0 (èëè 656,1) íì, âñåãäà ïðåâûøàåò ïàñïîðòíûå çíà÷åíèÿ â ñðåäíåì íà 15 – 20 %, à â

ñëó÷àå íîìèíàëüíîé ùåëè 1 íì — â 1,5 ðàçà. Äëèíà âîëíû ìàêñèìóìà ðåïåðíîé ëèíèè

ÑÔ-56 (â òå÷åíèå âðåìåíè èçìåðåíèé äî 6000 ñ) ëèíåéíî çàâèñèò îò âðåìåíè. Èíòåíñèâ-

íîñòü ðåïåðíîé ëèíèè ñî âðåìåíåì ïðîãðåâà ïðèáîðà ìåíÿåòñÿ íåëèíåéíî è õîðîøî àï-

ïðîêñèìèðóåòñÿ ôîðìóëîé äëÿ îñöèëëÿòîðà ñ äåêðåìåíòîì çàòóõàíèÿ, ðàâíûì åãî ñîáñò-

âåííîé ÷àñòîòå. Ïîëó÷åíî àíàëèòè÷åñêîå âûðàæåíèå äëÿ ñïåêòðà êîýôôèöèåíòà èçëó÷å-

íèÿ âîëüôðàìà â èíòåðâàëå äëèí âîëí 300 – 1100 íì. Ïëàíêîâñêàÿ êðèâàÿ äëÿ èñïóñêàòå-

ëüíîé ñïîñîáíîñòè âîëüôðàìà îïèñûâàåò ñïåêòð ñèãíàëà øòàòíîé ëàìïû íàêàëèâàíèÿ

ÑÔ-56 òîëüêî â èíòåðâàëå 300 – 420 íì. Òàêæå îïðåäåëåíà ñïåêòðàëüíàÿ ôóíêöèÿ ïðèáî-

ðà. Îòìå÷åíî, ÷òî ñ ïîìîùüþ ÑÔ-56 ìîæíî èçìåðÿòü ñïåêòðû èñòî÷íèêîâ èçëó÷åíèÿ, ðàç-

ìåùàåìûõ â îñâåòèòåëüíîì áëîêå. Ïðåäñòàâëåííûå äàííûå ìîãóò áûòü èñïîëüçîâàíû êàê

äëÿ ñîâåðøåíñòâîâàíèÿ äàííîãî òèïà ïðèáîðîâ, òàê è äëÿ ïîâûøåíèÿ òî÷íîñòè è äîñòîâåð-

íîñòè ðåçóëüòàòîâ èçìåðåíèÿ.

Êëþ÷åâûå ñëîâà: ñïåêòð; äåéòåðèé; ñïåêòðîôîòîìåòð; àïïðîêñèìàöèÿ; âðåìåííîé

äðåéô; êîýôôèöèåíò èçëó÷åíèÿ; ñïåêòðàëüíàÿ ôóíêöèÿ.
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The experimental results of testing the operation features of a SF-56 spectrophotometer are presented.

Methods for processing the results of measuring the intensity of radiation sources using Maxima and

Gnuplot software packages are developed to increase the accuracy of measurements. The use of the

Gaussian function in approximation of the emission curve of low-pressure gas lamps for a nominal slit

width of 0.3 nm increases the accuracy of determination of the wavelength of the maximum of emission

lines by 2.5 times compared to the passport data. However, the effective width of the slit defined as the

half-width of the reference line 486 nm (or 656.1 nm) always exceeds the passport values by 15 – 20%, and

for a nominal slit of 1 nm by a factor of 1.5. The wavelength of the maximum of the SF-56 reference line

(during the measurement time up to 6000 sec) linearly depends on time. The dependence of the reference

line intensity on the heating time turned out to be nonlinear and is well approximated by the formula for

an oscillator with a damping factor equal to the natural frequency. An analytical expression for the spec-

trum of the tungsten emission coefficient in the wavelength range of 300 – 1100 nm was derived. The

Planck curve for the tungsten emissivity describes the spectrum of the signal of a standard incandescent

lamp only in the wavelength range of 300 – 420 nm. The spectral function of the instrument is also deter-

mined. It is noted that SF-56 spectrophotometers can be used to measure the spectra of radiation sources
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placed in the lighting unit. The presented data can be used both to improve this type of devices, and to im-

prove the accuracy and reliability of measurement results.

Keywords: spectrum; deuterium; spectrophotometer; approximation; time drift; emissivity; spectral

function.

Ñïåêòðîôîòîìåòð ÑÔ-56 ïðåäíàçíà÷åí äëÿ èçìå-

ðåíèÿ ñïåêòðàëüíûõ êîýôôèöèåíòîâ íàïðàâëåí-

íîãî ïðîïóñêàíèÿ æèäêèõ è òâåðäûõ ïðîçðà÷íûõ

âåùåñòâ â îáëàñòè ñïåêòðà 190 – 1100 íì [1].

Ïðèáîð ïðèìåíÿþò ïðè êîíòðîëå êà÷åñòâà êàê

ãîòîâîé ïðîäóêöèè, òàê è òåõíîëîãè÷åñêèõ ïðî-

öåññîâ âî ìíîãèõ îòðàñëÿõ ïðîìûøëåííîñòè.

Öåëü ðàáîòû — èñïîëüçîâàíèå ìåòîäà àï-

ïðîêñèìàöèè ñïåêòðàëüíûõ è âðåìåííûõ õàðàê-

òåðèñòèê ÑÔ-56 äëÿ ïîâûøåíèÿ òî÷íîñòè ðåçóëü-

òàòîâ èçìåðåíèé.

Òåñòèðîâàëè ñïåêòðîôîòîìåòðû ÑÔ-56 (íî-

ìåðà 006 è 007) ñî øòàòíûìè èñòî÷íèêàìè èçëó-

÷åíèÿ (äåéòåðèåâîé è ãàëîãåííîé ëàìïàìè).

Ëèíåéíàÿ, ãàóññîâà

è äèôðàêöèîííàÿ àïïðîêñèìàöèè

Ïðè îòíîñèòåëüíî íèçêèõ òåìïåðàòóðàõ è

äàâëåíèÿõ øèðèíà ñïåêòðàëüíûõ ëèíèé äåéòå-

ðèÿ íàìíîãî ìåíüøå ìèíèìàëüíîé çàÿâëåííîé

øèðèíû ùåëè d ÑÔ-56. Ïðè ýòîì èçìåðåííûå

ñïåêòðû èíòåíñèâíîñòè ñïåêòðàëüíûõ ëèíèé

äàþò àïïàðàòíóþ ôóíêöèþ ïðèáîðà ïðè òàáëè÷-

íîé äëèíå âîëíû [2, 3].

Íà ðèñ. 1 ïîêàçàíû ïðèâåäåííûå ê îäíîìó

ìàñøòàáó ñïåêòðû èíòåíñèâíîñòè I ðåïåðíîé ëè-

íèè 656,1 íì. Âèäíî, ÷òî ðåãèñòðèðóåìûå ñïåê-

òðû ñèììåòðè÷íû. Äëÿ øèðèíû ùåëè 0,3 íì â

ðàéîíå ìàêñèìóìà ëèíèè èçëó÷åíèÿ ãàóññîâà è

äèôðàêöèîííàÿ ôóíêöèè [4] õîðîøî îïèñûâàþò

ýêñïåðèìåíòàëüíûå ðåçóëüòàòû. Ëó÷øåå ñîãëà-

ñèå íàáëþäàåòñÿ ó ãàóññîâîé çàâèñèìîñòè, ïî-

ñêîëüêó â ýòîì ñëó÷àå îòñóòñòâóþò ïîáî÷íûå äè-

ôðàêöèîííûå ýêñòðåìóìû. Äëÿ 1,0 íì ôîðìà

ñïåêòðàëüíîé ëèíèè óäîâëåòâîðèòåëüíî àïïðîê-

ñèìèðóåòñÿ ëèíåéíîé ôóíêöèåé.

Çàâèñèìîñòü ñèãíàëà îò íîìèíàëüíîé

øèðèíû ùåëè

Â îáëàñòÿõ ñïåêòðà ñî ñëàáîé çàâèñèìîñòüþ

èíòåíñèâíîñòè èçëó÷åíèÿ èñòî÷íèêà îò äëèíû

âîëíû ñëåäóåò îæèäàòü, ÷òî ðåãèñòðèðóåìûé ñèã-

íàë áóäåò êâàäðàòè÷íî çàâèñåòü îò øèðèíû

ùåëè d.

Íà ðèñ. 2 ïðèâåäåíû äàííûå äëÿ èíòåíñèâíî-

ñòè ñèãíàëà â óëüòðàôèîëåòîâîé îáëàñòè ñïåêòðà

âäàëè îò äèñêðåòíûõ ëèíèé äåéòåðèÿ. Âèäíî, ÷òî

äëÿ èññëåäóåìûõ ïðèáîðîâ êâàäðàòíûé êîðåíü

èç âåëè÷èíû ñèãíàëà ëèíåéíî ìåíÿåòñÿ ñ ðîñòîì

íîìèíàëüíîé øèðèíû ùåëè âíå çàâèñèìîñòè îò

âåëè÷èíû ñèãíàëà è ñîîòíîøåíèÿ ñèãíàë/øóì.

Âìåñòå ñ òåì äëÿ d = 1 íì ñèãíàë ïðèìåðíî

íà 30 % ïðåâûøàë çíà÷åíèå, êîòîðîå äîëæíî

ñòðîãî ñîîòâåòñòâîâàòü çàâèñèìîñòè.

Ñðàâíåíèå íîìèíàëüíûõ øèðèí ùåëåé

ÑÔ-56 ñ ïîëóøèðèíàìè á- (656,106 íì) è â-ëè-

íèé (485,999 íì) [5] èçëó÷åíèÿ äåéòåðèÿ, ïîëó-

÷åííûõ ïîñëå âû÷èòàíèÿ ôîíà (ñì. òàáëèöó), ïî-

êàçàëî, ÷òî èçìåðåííûå ïîëóøèðèíû äëÿ îáåèõ

ëèíèé ïðåâûøàþò íîìèíàëüíûå çíà÷åíèÿ øè-

ðèí ùåëè. Êîíå÷íî, íàáëþäàåìàÿ ïîëóøèðèíà è

íîìèíàëüíîå çíà÷åíèå íå îáÿçàíû ñîâïàäàòü, îä-
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Ðèñ. 1. Ñïåêòðû èíòåíñèâíîñòè I ëèíèè 656,1 íì, èçìå-
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Ðèñ. 2. Çàâèñèìîñòè âåëè÷èíû ñèãíàëà I1/2 îò íîìèíàëü-

íîé øèðèíû ùåëè d äëÿ ïðèáîðîâ 006 (�, �,�; ë = 415,

355, 200 íì) è 007 (�; ë = 220 íì)



íàêî åñòåñòâåííî îæèäàòü, ÷òî îòêëîíåíèå äîëæ-

íî áûòü â ïðîöåíòíîì îòíîøåíèè îäèíàêîâûì

äëÿ âñåõ d. Ïîëó÷èëè, ÷òî îíî ñîñòàâëÿåò 10 –

20 % (óñðåäíåííîå ïî âîñüìè ðåçóëüòàòàì —

1,18), èñêëþ÷àÿ d = 1,0 íì (1,73).

Òàêèì îáðàçîì, äëÿ ñðàâíåíèÿ ñèãíàëîâ ïðè

ðàçíûõ d íåîáõîäèìî óìíîæèòü íîìèíàëüíóþ

øèðèíó ùåëè íà 1,18, à â ñëó÷àå d = 1,0 íì —

íà 1,73, ëèáî óìíîæèòü òîëüêî ïîñëåäíåå íà

1,73/1,18 = 1,47, îñòàâèâ îñòàëüíûå áåç èçìåíå-

íèÿ (ñì. ðèñ. 2, ãäå ñòðåëêàìè ïîêàçàí ðåçóëüòàò

ïåðåíîðìèðîâêè).

Âðåìåííîé äðåéô ïàðàìåòðîâ

Îêàçàëîñü, ÷òî ñî âðåìåíåì ìåíÿþòñÿ êàê ðå-

ãèñòðèðóåìîå ïîëîæåíèå ìàêñèìóìà ðåïåðíîé

ëèíèè ëìàêñ, òàê è åå èíòåíñèâíîñòü Iìàêñ.

Íà ðèñ. 3 ïðèâåäåíà çàâèñèìîñòü ëìàêñ îò âðå-

ìåíè ïðîãðåâà äëÿ ïðèáîðà 006 (êà÷åñòâåííî

àíàëîãè÷íàÿ êàðòèíà íàáëþäàëàñü è äëÿ 007).

Ñòóïåí÷àòîñòü ãðàôèêà, ïîñòðîåííîãî ïî ïîêàçà-

íèÿì ñïåêòðîôîòîìåòðà, ñâÿçàíà ñ íåäîñòàòî÷-

íîé òî÷íîñòüþ îïðåäåëåíèÿ äëèíû âîëíû ïðè

èñïîëüçîâàíèè øòàòíîãî ÏÎ. Ïîñêîëüêó ñäâèã

êàëèáðîâî÷íîé ëèíèè — íåïðåðûâíàÿ ôóíêöèÿ

âðåìåíè, ñëåäóåò ïðèçíàòü, ÷òî àïïðîêñèìàöèÿ

ñïåêòðàëüíîé ëèíèè ãàóññîâûì êîíòóðîì áëèæå

ñîîòâåòñòâóåò äåéñòâèòåëüíîñòè è ïîçâîëÿåò ïî-

ëó÷èòü ïîëîæåíèå ìàêñèìóìà ñïåêòðàëüíîé ëè-

íèè ñ áîëüøåé, ÷åì óêàçàíî â ïàñïîðòíûõ äàí-

íûõ ïðèáîðà, òî÷íîñòüþ.

Ñêîðîñòè äðåéôà ëìàêñ ñîñòàâèëè 0,57 · 10–4

(äëÿ 006) è 0,46 · 10–4 íì/ñ (äëÿ 007), îñòàâàÿñü

íåèçìåííûìè â èíòåðâàëå âðåìåíè ïðîãðåâà

0 – 6000 ñ. Ýòî óêàçûâàåò íà òî, ÷òî äðåéô ïîëî-

æåíèÿ ìàêñèìóìà ðåïåðíîé ëèíèè äëèòñÿ êàê

ìèíèìóì 1 ÷ 40 ìèí. Ïîýòîìó îïåðàöèþ êàëèá-

ðîâêè ñëåäóåò ïðîâîäèòü íåïîñðåäñòâåííî ïåðåä

êàæäûì èçìåðåíèåì.

Ïîëóøèðèíà ðåïåðíîé ëèíèè òåñòèðóåìûõ

ÑÔ íå ìåíÿëàñü ñî âðåìåíåì ïðîãðåâà è ïî èçìå-

ðåíèÿì ïîëóøèðèíû àïïðîêñèìèðóþùåé êðèâîé

ñîñòàâëÿëà 0,46 ± 0,02 è 0,44 ± 0,02 íì (äëÿ ïðè-

áîðîâ 006 è 007 ñîîòâåòñòâåííî). Ïîñêîëüêó îò-

êëîíåíèÿ ðåçóëüòàòîâ èçìåðåíèÿ îò ñðåäíåãî

çíà÷åíèÿ ñ çàïàñîì óêëàäûâàþòñÿ â òî÷íîñòü

îïðåäåëåíèÿ ïîëîæåíèÿ ëìàêñ, çàâèñèìîñòü ïî-

ëóøèðèíû ëèíèè îò êàêèõ-ëèáî ïàðàìåòðîâ íå

èññëåäîâàëè.

Àïïðîêñèìàöèÿ ýêñïåðèìåíòàëüíûõ äàííûõ

(ïðîãðàììà Gnuplot) çàâèñèìîñòüþ, õàðàêòåðíîé

äëÿ ñèëüíî çàòóõàþùèõ îñöèëëÿòîðîâ [6] (êîãäà

äåêðåìåíò çàòóõàíèÿ ðàâåí ñîáñòâåííîé ÷àñòîòå),

ïîçâîëèëà òîëüêî â îáùèõ ÷åðòàõ îïèñàòü ïîëó-

÷åííûå íà îïûòå ðåçóëüòàòû è îïðåäåëèòü äåê-

ðåìåíò çàòóõàíèÿ ë = (1,5 – 2,0) · 10–3 ñ–1.

Êðèâûå èíòåíñèâíîñòè ðåïåðíîé ëèíèè Iìàêñ

äëÿ îáîèõ ïðèáîðîâ ñíà÷àëà ðåçêî ïàäàþò ïðè

tïðîãð äî 15 ìèí, çàòåì, ïðîéäÿ ÷åðåç ìèíèìóì,

ìåíÿþòñÿ ñëàáî. Îòíîøåíèå èçìåíåíèÿ èíòåí-

ñèâíîñòè ê åå ìàêñèìàëüíîìó çíà÷åíèþ ñîñòàâè-

ëî 10 è 13 % (äëÿ ïðèáîðîâ 006 è 007 ñîîòâåò-

ñòâåííî).
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Ðåçóëüòàòû èçìåðåíèÿ ïîëóøèðèí ñïåêòðàëüíûõ ëèíèé

èçëó÷åíèÿ äåéòåðèÿ

Íîìè-

íàëüíàÿ

øèðèíà

ùåëè, íì

á â

Èçìå-

ðåííàÿ

øèðèíà

ùåëè, íì

Îòíîøåíèå

èçìåðåííîé

øèðèíû ùåëè

ê íîìèíàëüíîé

Èçìå-

ðåííàÿ

øèðèíà

ùåëè, íì

Îòíîøåíèå

èçìåðåííîé

øèðèíû ùåëè

ê íîìèíàëüíîé

0,3 0,45 1,50 0,36 1,20

0,6 0,69 1,17 0,65 1,08

1,0 1,60 1,60 1,85 1,85

3,0 3,20 1,07 3,55 1,17

6,0 6,55 1,09 7,10 1,18

ÑÔ 006

ÑÔ 006

ÑÔ 007

à

á

Ðèñ. 3. Çàâèñèìîñòè ëìàêñ (�— ìàêñèìóì àïïðîêñèìèðó-

þùèõ ãàóññîâûõ êðèâûõ ñ óêàçàíèåì ïîãðåøíîñòè (ïðî-

ãðàììà Gnuplot); ïðÿìàÿ — àïïðîêñèìàöèÿ çàâèñèìîñòè

ïîëîæåíèÿ ìàêñèìóìà ñïåêòðàëüíîé ëèíèè îò âðåìåíè

ïðîãðåâà) (à) è Iìàêñ (á) îò âðåìåíè ïðîãðåâà tïðîãð



Ïëàíêîâñêàÿ àïïðîêñèìàöèÿ ñïåêòðà

èíòåíñèâíîñòè ëàìïû íàêàëèâàíèÿ

Ïîëó÷åííàÿ íà îñíîâå àíàëèçà ýêñïåðèìåí-

òàëüíûõ äàííûõ «ðåêîìåíäîâàííàÿ» çàâèñè-

ìîñòü êîýôôèöèåíòà èçëó÷åíèÿ âîëüôðàìà îò

äëèíû âîëíû [7 – 9] â äèàïàçîíå äëèí âîëí

0,3 – 20 ìêì äîñòàòî÷íî ñëîæíà. Îäíàêî â ðàáî-

÷åé îáëàñòè ÑÔ-56 îíà óïðîùàåòñÿ è åå ìîæíî

àïïðîêñèìèðîâàòü êâàäðàòè÷íîé ôóíêöèåé:

fêè ( ) ,
, ,

( )� �� �

�

�

� �0 500
0 365 0 450

1100 300
300

�

�( )
.

� 300

10

2

6
(1)

Íà ðèñ. 4 ïðèâåäåíû àïïðîêñèìèðóþùàÿ

êðèâàÿ è «ðåêîìåíäîâàííûå» ýêñïåðèìåíòàëü-

íûå äàííûå [7].

Äëÿ êîððåêòíîãî èçìåðåíèÿ ñïåêòðîâ èíòåí-

ñèâíîñòè ïðîèçâîëüíûõ èñòî÷íèêîâ èçëó÷åíèÿ

íåîáõîäèìî ñðàâíèòü ðåãèñòðèðóåìûé ñïåêòð

øòàòíîé ëàìïû íàêàëèâàíèÿ ÑÔ-56 (ÊÃÌ 12-10)

ñ ïðîèçâåäåíèåì èñïóñêàòåëüíîé ñïîñîáíîñòè àá-

ñîëþòíî ÷åðíîãî òåëà (À×Ò) å(ë, T) è «ðåêîìåí-

äîâàííîãî» êîýôôèöèåíòà èçëó÷åíèÿ âîëüôðàìà

kèçë(ë, T).

Ñïåêòð èíòåíñèâíîñòè ÊÃÌ 12-10 ìîæíî àï-

ïðîêñèìèðîâàòü ïëàíêîâñêîé çàâèñèìîñòüþ

òîëüêî íà îòäåëüíûõ ó÷àñòêàõ. Íàèëó÷øåå ñîâ-

ïàäåíèå ðåãèñòðèðóåìîé èíòåíñèâíîñòè ñ ïðîèç-

âåäåíèåì ôóíêöèé å(ë, T)kèçë(ë, T) ïîëó÷èëè â

ñïåêòðàëüíîé îáëàñòè 300 – 420 íì (ðèñ. 5).

Èñïîëüçóÿ ïðîãðàììó Gnuplot äëÿ áîëåå øè-

ðîêîé îáëàñòè, óñòàíîâèëè, ÷òî ìàêñèìàëüíî øè-

ðîêèé èíòåðâàë äëèí âîëí ñ äîñòàòî÷íî âûñîêèì

ñèãíàëîì, â êîòîðîì ïðîöåäóðà ñõîäèòñÿ, —

300 – 750 íì. Ïðè ýòîì ïàðàìåòð Ò â ôîðìóëå

Ïëàíêà ñîñòàâëÿåò 2655 ± 20 Ê.

Èíòåíñèâíîñòü, ðåãèñòðèðóåìóþ ÑÔ-56, ìîæ-

íî âûðàçèòü ñëåäóþùèì îáðàçîì:

I(ë, T) = å(ë, T)kèçë(ë, T)SÑÔ-56(ë), (2)

ãäå SÑÔ-56(ë) — ñïåêòðàëüíàÿ ôóíêöèÿ ñïåêòðî-

ôîòîìåòðà.

Âèäíî, ÷òî SÑÔ-56 ìîæíî íàéòè, ðàçäåëèâ

çàðåãèñòðèðîâàííûé ñïåêòð I(ë, T) íà å(ë, T) ×

× kèçë(ë, T). Íà ðèñ. 6 ïðèâåäåíà ñïåêòðàëüíàÿ

ôóíêöèÿ ïðèáîðà 006 ñ íîìèíàëüíîé øèðèíîé

ùåëè 0,6 íì.

×èñëåííûå çíà÷åíèÿ ñïåêòðàëüíîé ôóíêöèè

ñïåêòðîôîòîìåòðà — âåñîâîé êîýôôèöèåíò, íà

êîòîðûé íåîáõîäèìî óìíîæàòü èíòåíñèâíîñòè

ëþáûõ èññëåäóåìûõ èñòî÷íèêîâ èçëó÷åíèÿ ïðè

äàííûõ óñëîâèÿõ èçìåðåíèÿ (äëÿ êàæäîãî ïðèáî-

ðà ýòà ôóíêöèÿ èíäèâèäóàëüíà).
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ç
ë

Ðèñ. 4. Àïïðîêñèìàöèÿ «ðåêîìåíäîâàííûõ» óñðåäíåí-

íûõ ëèòåðàòóðíûõ äàííûõ äëÿ ñïåêòðàëüíîé çàâèñè-

ìîñòè êîýôôèöèåíòà èçëó÷åíèÿ âîëüôðàìà kèçë (�) êâàä-

ðàòè÷íîé ôóíêöèåé fêè(ë) (ñïëîøíàÿ êðèâàÿ)

Ðèñ. 5. Ýêñïåðèìåíòàëüíûé ñïåêòð èíòåíñèâíîñòè ëàì-

ïû íàêàëèâàíèÿ IËÍ (+) è ïðîèçâåäåíèå èñïóñêàòåëüíîé

ñïîñîáíîñòè À×Ò è êîýôôèöèåíòà èçëó÷åíèÿ âîëüôðàìà

(ñïëîøíàÿ êðèâàÿ)

Ðèñ. 6. Ñïåêòðàëüíàÿ ôóíêöèÿ ÑÔ 006



Òàêèì îáðàçîì, ïðåäëîæåííàÿ àïïðîêñèìà-

öèîííàÿ ìåòîäèêà îáðàáîòêè ýêñïåðèìåíòàëü-

íûõ ðåçóëüòàòîâ ñïåêòðîôîòîìåòðèè ïîçâîëÿåò

ïîâûñèòü òî÷íîñòü îïðåäåëåíèÿ äëèíû âîëíû

ìàêñèìóìà ëèíèé èçëó÷åíèÿ ïî ñðàâíåíèþ ñ ïàñ-

ïîðòíûìè äàííûìè ïðèáîðîâ â 2,5 ðàçà.

Òàêæå ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçàëè,

÷òî ïîëîæåíèå ìàêñèìóìà ðåïåðíîé ëèíèè ÑÔ

â òå÷åíèå âðåìåíè èçìåðåíèé äî 6000 ñ ëèíåé-

íî çàâèñèò îò âðåìåíè. Ïðè ýòîì çàâèñèìîñòü èí-

òåíñèâíîñòè ðåïåðíîé ëèíèè îò äëèòåëüíîñòè

ïðîãðåâà ïðèáîðà íåëèíåéíà. Â èíòåðâàëå äëèí

âîëí 300 – 1100 íì êîýôôèöèåíò èçëó÷åíèÿ

âîëüôðàìà ìîæåò áûòü àïïðîêñèìèðîâàí êâàä-

ðàòè÷åñêîé çàâèñèìîñòüþ. Äëÿ êîððåêòíîãî èç-

ìåðåíèÿ ñïåêòðàëüíûõ õàðàêòåðèñòèê èñòî÷íè-

êîâ èçëó÷åíèÿ íåîáõîäèìî îïðåäåëèòü ñïåê-

òðàëüíóþ ôóíêöèþ ÑÔ.
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