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SPECTROPHOTOMETER FOR ATMOSPHERIC OZONE RESEARCH -
RECEIVER REACTION OF IRRADIATION WITH COMPLEX SPECTRAL
COMPOSITION

One of the basic problems in elaboration of spectro -photometer for atmospheric ozone
research at the Space Research and Technologies Institute — Bulgarian Academy of Sciences seems
to be the necessity of calculation of output signal of the irradiating receiver by fixed spectral
composition and intensity. The calculation wouldn’t be difficult if the intensity values range is
situated on the linear part of the irradiating receiver energetic characteristic. To the end, the
absolutely spectral characteristic of receiver sensibility and spectral density of the treated rece iver
intensity has to be known.

The paper is dedicated to the elaboration and the obtained results by offering and creating a
method for definition of the irradiating receiver output signal by fixed spectral composition and
intensity

In the paper presents the obtained schemes and equations in the process of elaboration
characterizing the reaction of the photo -receiver complex spectral composition with nonlinear
energetic characteristic.

As spectrophotometer for atmospheric ozone exploration development at the
Space Research and Technologies Institute — Bulgarian Academy of Sciences [1-7]
come into being the necessity of calculation of the output signal of the irradiating
receiver by fixed spectral composition and intensity. The calculation wouldn’t be
difficult if the intensity values range is situated on the linear pan of the irradiating
receiver spectral characteristic. To the end, the absolutely spectral characteristic of
receiver sensibility and spectral density of the treated receiver intensity has to b e
known (r,A)[8-11]:

N =o(2, )_[ re(A)dr, (1)

A

N — the irradiating receiver output signal;

o(A, ) —the irradiating receiver sensibility in the maximum of the sensibility ;

o(\) —relative spectral characteristic.

The paper is dedicated to the elaboration and the obtained results by offering
and creating a method for definition the irradiating receiver output signal by fixed
spectral composition and intensity. Because of that the irradiating receiv er energetic
characteristic and sensibility relative spectral characteristic has to be known.

Consecutively it is calculated the irradiating receiver output signal in the wave
lengths A,and,. According to [12] the receiver energetic characteristic can be made
as follows:

NO = (PI(}\‘O )FA(}\‘O )A}\‘

¢ , (2)
1= (7\'1)Fx(7”1 )A?\,

or

" [IpyKyeThCs B aBTOPCbKill pefaKLii.
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No = (}"o )[Fx(}"o )AA‘]XO (3)
N, = (0, )[F, (3, )Ar]"
where: N,and N, — the treated receiver output signal with the respective fluxes
F, =F (A,)AL;F, =F (X, )AA and F, (2, );
F,(A,) — spectral density of the flux in wave length A,;
A) — wave lengths range in the limits of which F, (A ,A, )~ const;
¢' (A, ),0"(A,) — the irradiating receiver sensibility to the irradiation in the
wave lengths A ,A,and intensity F,,F, ;
o( A, ), 0(1,) —the ¢' (X, ),0" (X, ),limited values;
Yo X, — Index, characterizing the extent of the irradiating receiver energetic
characteristic depends on the output signal level.
The phrase (3) is good for the spectral characteristics description of the
irradiating receiver.
It is shown the energetic characteristics of an irradiating receiver to its
irradiation with lengths 2, and X, on fig. 1.
For definition the irradiating receiver output signal through making an effect
with total irradiation on it, it can put in writing:
Fz = I:o + Fl’ (4)
The Fo flux respects of the energetic characteristic working point 1 for 2,
(fig. 1). Through irradiation on receiver with additional flux F; with the length A, the
abscise working point relative to the F; value moves into the point 2.
The output signal value N, corresponding to the ordinate point 4. The ratio of
the intervals lengths 1-5 and 2-3 is o(A, )/ ¢(A,)and for N, definition it can be
used the energetic characteristic only:

N, = (2, ){wo Jan + F, () 2 +} (5)
o( A, )

Fig. 1. Energetic characteristics of an irradiating receiver to its irradiation
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With the increasing of the spectral parameters number and proceeding from
Alto dAis as follows:

N, = o(%, )[Iﬁ(x)mdxy (6)

whbere: (A ) — the relative sensibility spectral characteristic of a irradiating
receiver;

¥, — energetic characteristic index of A in a point of the abscise equal to
(A )/ o(2y).

From phrases (5) and (6) can be made important practical conclusions:

1. A family of all wave lengths energetic characteristics from a total energetic
characteristic can be replaced, in relative coordinates N = ¢(A, ) constructed, where

F = j F.o(A)dA falling on the receiver effective flux.

The output signal calculations N;, of an irradiating receiver of with a fixed
spectral composition and intensity F;; irradiation are in the formula:

Xi
Ni=No—o (7)
where Np of an irradiating receiver output signal from a standard source with
effective flux Fi,
If in a fixed range of the output signal change the index y, —y, = =const, so

the formula (7) turns to
F Y
N, =N, £ (8)

and the yvalue characterizes a tangent-slope of the irradiating receiver
energetic characteristic.

The value o(2, )is not depending on the effective flux F;, value.

At recording an irradiation of the optical spectrum visible and u range the
output signal value in the ultraviolet range N and @ in the visible range as follows:

N, =o(A )| ] Fm@(x)d@

- L (9)
N, = (1), {an)(Md%}
D, =K(L ), [ Fr k(R )d

' , (10)
D, = k(L) [ Frk(2)d

A
where: k(A) — the relative spectral characteristic of the receiver sensibility in
the visible range;
¢o( ) — the relative spectral characteristic of the irradiating recent sensibility in

the ultraviolet range;
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k(}\‘)max
visible range;
o(A),, — the absolute spectral sensibility of the irradiating receiver in the

ultraviolet range.
Solving the equations system in respect of N,:

[F.k(dn T [@,[F,k(x)dr |

— the absolute spectral sensibility of the irradiating receiver in the

N,=N,| = | 2 , 11
© @ [Fe()dh | | [Fe(1)dA 4y

A A
Reporting on the effectiveness coefficient [13] of the receiver sensibility the
ultraviolet range k,(F )and in the visible range k,(F ), then for N, it is getting:

Dk, (F,)|
— N1 = kZ( F2 ) =
(lel( Fl )
RAGYE
For the examining receiver y, =y, =083. The effectiveness coefficient of th<
receiver sensibility from the first and the second source in the ultraviolet range is
0,042 and 0,164 and in the visible range — 0,017 and 0,112 from where
01640017

’ 1[0,112 0,042

It can be concluded that the output signal determination of the irradiating
receiver with a fixed spectral composition and a fixed intensity in the presented
method in the formulas (7), (8) and (11), it’s enough to be found its energetic
characteristic in the whole expecting range and intensity of the source with a known
irradiating spectrum using the standard methods and the relative spectral
characteristic of the irradiating receiver sensibility.

X2

, (12)

0,83
} =05926°*N, =065N,
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YK 330:52.1
b. A. MAHACIOK
HaykoBo-MeToaNYHWIA | KOOpAMHAUIAHWIA LEHTP
3 HAyKOBUX NPo6/ieM PO3BMTKY arpornpoMm1C/IOBOro KOMMeKecy YKpaiHu
HaujioHanbHOT akagemii arpapHmUx HayK YKpaiHu

BUEHHA B. BEPHAACBKOI'O TA MNMISHAHHA NMPNPOAN

Po3rnagatoTbCa AUCKYCINHI MUTaHHSA, WO CTOCYTbCA CKIaaHWUX KNIMaTUYHMX Ta iHLWKUX
NPUPOAHUX MPOLECIB, @ TaKO>XK NepcrekTUB X PO3BUTKY.

Knouosi cnosa: 3emns, NPUPOAHI pecypcy, BYeHHA B. |. BepHaacbKoro, cTagis po3suTKy,
CTaNnii po3BNTOK.

Contemporaries increasingly wonder: what happens on Earth and what are the prospects.
Similar questions appear difficult periods in a society where people are troubled with defective
mentality that encourages people throughout the trust. Research and many practical examples
show that in the universe, the solar system and the Earth dominates total balance in all things,
which is to the same degree observed between all parts of living matter , ie living organisms flora
and fauna from the cell. Thus harmony - it is the law of nature, the violation of which leads to
disasters and unpredictable natural and economic outcomes. Balance maintains a constant amount
of living matter, which, in the opinion of Academician V. Vernadsky, unchanged since the beginning
of the Cambrian era.

Key words: land, natural resources, the theory of Vernadsky, stage of development,
sustainable development.

MocTaHoBka npobnemn. Ha nnaHeTi 3emnd  BigOyBalOTbCA  CKNafHI
KNiMaTU4Hi M iHWI npupofdHi npouecun. Mepef cyvacHMKamy Bce 6inblue NocTae
3aBlaHHA 3’ACYBATU CYTb YCIX MPOLIECIB Ta MEPCNeKTMBM iX PO3BUTKY.

AHani3 0CTaHHix ,u,ocni,U,)KeHb Ta ny6niKaL|,i|‘/’| JlionHa IHTYITUBHO Bi,qquae
neBHI NopyLUeHHs B NPUPOAI, BIACYTHICTb pPiBHOBAry, WO BUKNKAE Y Hel CYMHIBHI
PO3AYMM | 3anMTaHHs, KOTPi rPYHTYIOTbCA Ha 06’€KTUBHMX mpouecax. Haykosi
AOCNIKEHHST Ta [eaKi peasibHi Npuknagn ceigyatb, Wo Yy BcecBiTi, COHAYHIN
cucTemi I Ha niaHeTi 3eMna NaHye NoBHA piBHOBara B YCbOMY, fika Tak O XX MIPOHO
npuTamaHHa Ck1afloBMM XMBOT PEYOBUHM, TOGTO XMBMM OpraHisMam POC/IMHHOTO i
TBapMHHOIO CBITY, MOYMHAIOUN 3 KNITWHW. TakuM YNHOM , piBHOBara — Lie 3aKOH
NPUPOAX, MOPYLUEHHS SKOTO MPU3BOANTL [0 KaTaKi3MiB i Henepep,6aquaH|/|x
MPUPOAHMX Ta EKOHOMIYHWUX Hacnigkis. PiBHOBara nmigTpyvMye MOCTIAHY KifIbKIiCTb
XXMBOT pPEeYOBMHM, fKa, Ha [YMKY akafjemika B. BepHagcbkoro, 3a/ivLIacTbCs
HE3MiHHO0, MOYMHAKOUM 3 KEMOPICLKOT EMOXM.

MeTa cTaTTIi nonsarac y BUWABMEHHI B3aEMO3B’A3KY MIDXKX MPUPOAOHD |
NIOACLKMM  CYCNINbLCTBOM. [lofonaty po3puB MK MOX/IMBOCTAMM  MPUpoOAN i

© MaHacok B. A., 2013
17



