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Ozon Hole.-
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S SomeGeneral Information about,

Stratospheric O;gnﬁuﬂ"#-

-_ B — -
B Ozon-laver: . e 20-40 Km. .
Maximum Concentration :.......... -30Km.

to B e v e o veeeiennnnen 10/106 1 10ppm .

1 Concentration:..................... ~1010 popro/cm3

_ f Ir ;ense Absorbsion:.................... UV: 2000-3000 A°

—_:_._:; 5t b nd for measurements:.......................... 3050-3100A°
W y o L e Spectrometer Dobson or Breuer.

“Unit of Measure:........................ 0,001lcm=10-3 cmNTP=1DU

(On the average a vertical column contains 8*10'® molecules/cm? or
0,3 cm NTP or 300 units 10> cmNTP 1 300DU



bsorbsion in the Ozon
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O/Tl roduction/Destruction. .
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— Modern Theories.-
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X+03—-’ X0+02
X0+0 - X+02

0+0;—20, omov: X=H,OH, NO, Cl, Br
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ychematic Ozon
Production/Destruction.-

Natural Ozone Production in the Stratosphere

Ultraviolet radiation from The free oxygen atoms r.acl?
the sun strikes a diatomic with diatomic oxygen molecules
oxygen molecule and to form oczone.

splits it into two
oxygen atoms.

Natural Ozone Destruction in the Stratosphe

g :
. Ozone absorbs ultraviolet light in the range of The free oxygen atom can react with an
290-320 nanometers. This solar energy ozone molecule and form two molecules
breaks apart the ozone molecuiles of diatomic oxygen.

into diatomic oxygen
molecules and
oxygen atoms.




Cl, atoms created by photochemical reaction of,

CH,(Cl, CCl,, {CF,Cl,, CFCl;} Freons
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r\'rmOJg' efic atoms and molecules canibe
BlIZEd| € ither by short wavelength solar
rJFJLL,, n (UV, X-rays) or precipitating
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-+hv XT+e X+e*=Xt+2e
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gorposcular Radiation and Ozon.-

r Protons"%are secondary
cirons iehl calrry o SrgyAoffarfens s
d reds ev.

2 ] J stfons break N, molecules creating
= N>, N, N*, ions.

"j_,g__;{f *N N*. react with 0, kai 05 producing

T

— NO.

s

e Any increase in NO drives to decrease
of O; according to the reaction:

X+03— X0+02, X0+0—X+02
040, 20,

J
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Particies Penetration in the
Atmosphere.=» —
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. ELECTRONS !
\{ Relativistic Electron

\‘- Precipitations m.t Solar Proton Events (SPEs)
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~ La Cut oft” of Particles.=

Height of
penetration

.Ldiilu'dfe of cut -off
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POSssibl enario,-
ble Scenario

J zS"'emanatmg%wCH Iead 70 enhanced
r)of)lJJrr'er RiEEEandInealiate EERE INLC
J'J'J‘—UOJI) SIS
dEeipitation initiates the formation of NOy

Whichrcould move downward into the
SUIEIOS here

J rc firmation of such a coupling requires:
F=Relationship SW and PrEl
"'fNOy affected by EEP
- 3.- NOy: is moving downwords
=6 ﬁONOy Increases the stratospheric budget of
Y
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'GONFIRMATION
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SVEgnetospheric EE are modulated' by
HsSws.
EEPevents can lead to ionization and

crease of NOy.
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s:NOy move downwards.
8 22299727?2722??(Not enough observations)
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HEcipitation of. AuroralsElectrons™=

(a)

(b) -

/

Electron energy —

Several 1000 km

lonosphere

f Auroral arc
f«—1-10 km







Sub-storms and precipitation of Electrons

Electrons

T=0-5min 5 keV

7 =30-1hr
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Lat. One: 50-60deg. Stations 35
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Ozone (D.U)
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VLADIVOSTOK STATION 1991
Lat: 43,11 Long:131,9
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SASKATOON STATION 1992
Lat:52,11 Long:-106,7
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TORONTO STATION 1993
Lat: 43,7 Long:-79,47
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Ozone (D.U)
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BELSK STATION 1994
Lat: 51,8 Long:20,7
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THESSALONIKI STATION 1995
Lat: 40,5 Long:23
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IRKUTSK STATION 1996
Lat: 52,2 Long:-104,3
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Ozone (D.U)

POPRAD-GANOVCE STATION 1997
Lat:49 Long:20,3
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SNIEIENEIsionEevidencethaprecipitatingielectronsianer

IVEIVEENTI StratosphEricl0zon destruction.

SRGWEVET thErE are many subjects open, like, propagation
SIREIEELONSI across the neutral atmosphere,

—"éation of NOx, NOy to the ozon layer.
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o —— e .
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~ e Intermediate Mechanisms from the atmospheric top(1000
Km) toe the Ozon layer (20-40 Km).

F L

oIn general, there is too much work left for young researchers
who would like to deal with solar-terrestrial relations.
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