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THE DEFINITION OF THE TRANSPARENCY
OF ATMOSPHERE

© Makhmudoy B.M.', Alimov T.A.2,

Arzikulov Z.K.>, Muxamadiyeva N.A .}
Samarkand State University, Uzbekistan, Samarkand

'?w d?ﬁnition of the transparency of atmosphere at the level of obse-
rvation plays an important role for the decisign of man: i
logy and physics of the environment. TR D

INTRODUCTION

So for the definition of the energy of the initial icle i it i
necessary to learn the transparency rgt}:atmosphere, bzz::.:::ulfe at:a;]r:)ss;:uencyhem A -lw
a@osphcre which is necessary' for the measuring of the stream of CherenkoV
radiation, acc(?rdingly an energy of initial cosmic radiation. For the definition of
the energy of initial particle and wide atmospheric showers arising in atmosphere
the exact information about the transparency of atmosphere, about its cleanness iy
;;elc-:;sa_xry(.iThedirll)t;o%uclil;n of correction to the absorption of light in atmospher

uired, and besides i i
el e value of these corrections depends on the optic stal

The definition of the coefficient of transparency of atmosphere (C.T.A.) |
necessary to fnake-in real conditions from the peculiaritics of the Tadiau'(.)n' \
was not possible to define (C.T.A.) [2] in Samarkand State University (S‘ S
the gontrol of the atmospheric state is carried out by means of the meas
relative transparency of atmosphere (R.T.A.) with the help of two methods.

1. The selectjon of showers by the density of Cherenkov’s radiation gives
chance to determine CRT by the speed of calculation of showers. This metl

1

i llg:g)):ﬁpa :crpommuu, JOKTOP (PH3HKO-MATeMAaTHHECKHX HayK.

; Pa ACTPOHOMHH, KAHHIAT PHIHKO-MATEMATHIECKHX HayK.
Kageapa Acrponomun, sarucrpanr.

based on what the change of the average integral frequency of the coming of such
cvents is caused by the changes of the optic state of the layer of atmosphere,
which is situated lower than the height of the conception of shower in atmos-
phere. Let it be that I; — the speed of calculation proportional to E-" where E —
some effective energy that is close to the energy of the threshold of showers’ reg-

| istration, y — an exponent of the energetic spectrum of the initial cosmic radiation.

Let us assume that the speed of calculation J, and the effective energy E, corres-
pond to the best transparency. By the aggravation of the transparency E) increases
und makes up E, / K; where K, coefficient of the relative transparency. It
v obvious that disposing of the speed of the registration WASh (wide at-
mospheric shower) in the measurable period I, it is possible to determine
Ay by the formula

K =0 /I)"

2. CAT (coefficient of the atmospheric transparency) can be deter-
mined by the spectrum of the density of Cherenkov's radiation, i.c. bu
mensuring of the integral speed of calculation in fixed densities of the
stienm of Cherenkov’s radiation [3]. In this case the analogous considera-
Hons leads to the formula

Ko= (/1)

Whete A, CRT, Iy — the speed of calculation by the measured period, y — the
Sl af the spectrum of the densities of Cherenkov’s radiation in the measured
second method has a number of advantages relatively to the first method.
Wl ol the second method it is necessary to ensure stability of the sensitive-
ul e detector, and by the using of first method — all the detectors that are
ibidd 1 the master system. From the point of view of ensuring of the statistic
the second method also has an advantage because the average speed of
Hin by fixed threshold makes up ~ 300 events/hour and the speed of regis-
0l WASH - 100 events / hour.

1 cunnection with it for the measuring of relative transparency one of the de-
ul Cherenkov's radiation of the mounting of 7 FMP and situating at a dis-
Wl 13040 from the center of mounting was used.

et | the changes (RTA) for 2 nights being notable for state of atmos-
S e The change of transparency during one night doesn’t exceed 5 %
iy L IET) wan determined for every night.

e | the results of the measuring RTA for 3 seasons of the work of
W e e an example, As we can see in Table CRT of atmosphere
Wiht 1o night no more than for 15 %.

g e authentieity of received result's the correlation between CRT
A0y 2 methods was analyzed. The coefficient of correlation made
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Pict. 1. The averaged relative transparency of atmosphere on 2-3 of March (1),
on 11-12 of March (2)

- Table 1
Meanings of CRT of atmosphere determined by the spectrum

of densities of Cherenkov’s ra'(‘liation of WASh

Data 3
August -
September] 0,96
October 0,90

<+
0,97
09
095

4
0.8
1.0

0,89

5
0.8
1,0

6
0.85
0.94
0,90,

7
0,78
0,95

1,0

8
0,97
0,98
0.95

9
1,0
0,94
0,78

10
0,98
0,85
0,73

11
0.99
0,94
0,76

12
0.85
0.90
0.85

For getting an absolute transparency it is necessary to value the weakening of
Cherenkov’s radiation in atmosphere into the calibrating night.

lg(I/1;)

Fi
B e

0, 1,0 10 100 V (km)

Pict. 2. The dt-:;.)cndencc of changes of integral speed of the light of spectrum
of the densities of Cherenkov’s radiation on the remoteness of visibility

; In pict. 2 the dependence of the changes of the integral speed of the calcula-
tion of spectrums of the densities of Cherenkov’s radiation (intensity measured in
the period of 1 hour, set norms to the intensity corresponding to the best transpa-
rency (I, / ;) on the meteorological remoteness of visibility, was measured in the
same periods of measuring by meteorological station which is located at 15 km

#

from the mounting of WASh. As we can see m the picture in extrapolation up to
the level of integral speed of calculation corresponding to the best states the ob-
servation of Samarkand’s mounting WASh (i.e. ; / I; = 1), the meaning of maxi-
mum remoteness of visibility 7= 180 = 50 /m is received. The correlation con-
necting with the value of maximum remoteness of visibility ¥ and the length of
the wave of spectral range of the measuring FMP has the appearance [4]

ﬁA_5380 1, (,1 ) e

280V

Where 3, — the exponent of the refractive and the density of atmosphere for
the definition of which it is necessary to know the concentration of dust, smoke,
gas ete.

In practice 35 — coefficient of aerosol absorption B, is assumed to determine
by meteorological maximum remoteness of visibility ¥, which can be determined
expenmen tally.

For different depths of the maximum X,,,, and different meanings 2 we cal-
culated the values K(2), which then were averaged by the spectrum of Cheren-
kov’s photons in the strip of the leaking of FMP 495.

It is assumed to define BA by meteorlogical maximum remoteness of visibili-
ty V, which can be determined experimentally

K = [} KQf(X)ar/ [ f(2)da

Where — f{x) =~ 1 / 2. The results of calculation the coefficient of transparency
K depending on X, are given in Table 2. It is clear that the dependence of on
Ximax 1S Weak.

800
—1800

[

As (0) = K (0)Sect and the angles @ in the conditions of our experiment does
not exceed 30° (8 = 28°) the dependence of on 6 turns out to be inessential.

Table 2

300
0,79

400
0,81

500
0,83

600
0.86

700
0,88

800
0,89

Xu(g/sm’)
K

As we can see m Table 2 the value for X, =540+ 600 g/sm2 makes up
~ 0.83+0.03. In order to determine the transparency in concrete states it is neces-
sary to multiply by the value CRT. The average meaning makes up 0,85 = 0,06.
Thus, the average absolute transparency of atmosphere over Samarkand’s mount-
ing WASh (X = 940 g/sm”) makes up the value K, = 0,70 = 0,06.
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TEOPHUS BPALIEHUS NVIAHET BCJIEJACTBUE
BO3JIEMCTBHUSI UX CHYTHUKOB:
CYWECTBYET JIM TEMHASI MATEPHS?

© Beabrac JI.B., SIBoaunckas JI.J1.2
r. Mocksa

B Haweii koHuenmumm Mbi ctpemiMcs soxasats, yto BCE [UIAHETBI
BPALIAIOTCA BOKPYT CBOHX OCEHi H3-32 BO3/CHCTBHA CBOMX CITyTHHKOB.

B cratbe 10cKoHanBHO, 10 MyHKTaM (10 TOTHYeCKHM miaram) JoKasbiBa-
ercs, yto Jlyna Bpawaer 3emmio BOKDYT CQOCTBEHHOIT OCH, M 4TO 3emis
«iepxHT» JIyny CTPOro B TakoM CYIICCTBYIOMIEM TONIOKEHHH, He JaBas
Jlyne, noBepHyTCA K HaM APYTOif CTOPOHOI. (Bce ecTecTBeHHBIE CITyTHHKH
TUIAHET, a HX HACYHTHIBAETCA Gosee 150, HAXOAATCA B TAKOM Ke KECTKOM
YCTOIYHBOM MOJIOKEHHH — HAXOAATCA B 3aBHCHMOCTH OT CBOHX nnaner.) U .
Bee naanersl B Conneunoii Cucreme Bo Bpamenny BOKDPYT CBOMX OCeif 3aBH-
CAT OT CBOHX CTyTHHKOB. 3eMist 1 JIyHa B 5TOM BOMPOCE HE OPHIHHATHHEL

B cratbe nokassiBaetes nonbiTka oTpHianms Teopun Bpamenns, kak me-
TOJ/Ia CYIECTBOBaHHS Beenennoi.

Kpome Toro, B cTaThe cTaBHTCA 1101 cCOMHeHHE HamHHe CYIECTBOBAHHSA
«Témmoii Marepun». U npusomires BapHAHT HOBOI KiaccH(HMKalMHu He-
Gecupix Test. Bmecte ¢ Tem oTpHiaeTcs Hammme Crnnn-Pe3onarica, a Tak xe
HeobxoanMocTh uekmouerns Tepmuna «CHHXPOHM3AIHA», KOTOpBIii He
MMCCT NpaBoO Ha CYINECTBOBAHHE B CBA3H € OTCYTCTBHEM BPALICHHA CITYT-
HHKOB BOKDYT CBOMX OCEil.

Kmouessie croga: Conneunas Cucrema, Marnetusy, ICKTPOMArHEeTH3M,
opOHTanbHOe mepemenenne Poxenne 3837, YCIIOBHSA CYIICCTBOBAHMS,
TUTAHETA-CITyTHHK, aCTEPOML, TEMHAS MaTepHs.

1. BBEJIEHHUE.
2. TIOLIATOBOE JIOKA3ATEJILCTBO Toro, uto:

3eMils, Kak Mbl JOKa3bIBacM 110 nyHKTaMm, (waram), Bpautaercs JlyHoii Bo-
Kpyr cBoeii ocH, a Jlyna HE Bpaaercs Bokpyr cBoeii ocH.

1
6lfl:(oﬁpm'amnh—palulommu:mTop, HAaYYHblil NPAKTHK, HMEET 7 ABTOPCKHX CBHACTENLCTB HA M30-
PETCHHS.

2 Koopawnatop Grarotsopurensusix Iporpayy MBOO «Bo3spoxaenney.

Kpome Jlynsl, Bpawars 3eminio Hexkomy! Mb1 yTBepikiaem:

1-ii war: Jlyna nepemeinaercsa B KocMocCe.

2-ii war: 3emist HCKpUBJISieT OpOHUTY nepemerenus JIyHsl.

3-it war: Op6ura JlyHb! CTAaHOBHTCS KPYTOBO# BOKpYr 3emiu (MIM B BUJIE
AUIMICA).

4-it war: Y Jlynel v 3eM/M UMEETCA COBMECTHAA CHJIA TATOTCHHA.

F = k(m x my) / R’,

e F — obwan cuna u Jlynst, u 3emim, m; — Macca 3emin, m, — mMacca Jlynsr, R —
PACCTONHME MEHKJLY MACCAMH.

S<it war: Comectnas cwiia Tarorenus JIyHsl u 3emiu nepemeiacrcs no
Jemuie, noromy uro Jlyna nepememtaercs no opoure Bokpyr 3emun. Hau-
Gosnbiuas coBMecTHas nepemenaiomasics Cuia npuiaraercs K TOH I0-
pepxHocTH 3emin, KoTopas pacnosnoxena 6inmxke k Jlyne. (Tak kak B 9TOM
mecte R — HauMeHb1uee).

6-if war: Bpauenne 3eMiiH BOKPYT CBOCH OCH IPOUCXOIHT H3-3a IepemMellie-
MHs coBMecTHOM cuutbl TsaroTenus Jlynbt u 3emuu. JIpyrux nepeMemiarommxcs
CHJI 110 TIOBEPXHOCTH 3eMJIC HE CYLICCTBYET, IIOTOMY YTO «HHKTO», KpoMe JIyHbI,
1 BpaLaeTcs BOKPYT 3eMIIH.

7-it war: CBost 0ch y Tesla — 3T0 BooOpakaemasi 0Cb, KOTOpas MPOXOAMT Ye-
Pe3 970 TeJIO, H OTHOCHTENIBHO KOTOPOii TOUKH TEJIa MEHAIOT CBOH KOOPAMHATDL.

ITpumeuanue: Eciu npukpenuTs K HEMarHUTHOMY LWJIMHAPY, KOTOPBIii Jier-
KO BpalLAeTcsi Ha OCH, IUIACTHHKH JKEJIe3a NApaJUICIbHO OCH YEPEe3 NPOMEXYTKH,
i BOJM3H BOKDYT LMJIMHApPA NEPHEHAMKYIAPHO OCH BPALIATh MATHHT, TO HHUKTO
HC YJAMBHTCS, YTO LMJIMHAP HAYHET BPALLATHCA.

Kacarensto Jlynbi:

1-ii war: Jlyna — npHpoziHoe TeJo.

2-ii mar: Benenersue Toro, uro JlyHa — mpUpoiHOE Telo, Y He€ eCTh CTOPOHA ©
Gosbiueii maccoii. ITpupozHoe Teso He MOXKeT ObITh AOCOMOTHO CHMMETPHYHBIM.

3-ii war: CropoHa ¢ Gonblieii Maccoii CHIIbHEE MPUTATHBACTCA K Onikaii-
el Macce, T.e. K 3emie.

F=k(m, x my)/R%,

i1e F — obwas cuna u Jlynst, u 3emin, m; — Macca 3emin, m2 — macca Jlynsl, R —
PACCTOSIHHE MEIKILYy MAaCCaMH.

4-it war: F — obwas cuna, u Jlynsl, u 3emin, crporo aepxkur JIyHy B 3TOM
nonoxeruu. Jlepxur Gosee MacCHBHYIO CTOpOHY JIyHBI Kak MOXHO Onwmxe K
3emue.

S-it war: Ipu cuibHOM yrape mereopuTomM, 6omIoM 1o KacaresibHoi Jlyna
MOJKET IIOBEPHYTHCS Ha KaKOH-TO YroJi, HO BO3BPAILLAETCSl HA MECTO.

6-ii war: Bokpyr JlyHb! «HHKTO» HC Bpawaercs, nosromy 1o Jlyne e nepe-
MELIAIOTCH HUKAKHE COBMECTHBIE CHJIbI TATOTEHHS.



