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Efekti zracenja

1. Direktni efekti na
biosferu: '

 letalna jonizacij
° mutacije.

>. Promene
heml]

radiation
track

clustered DNA
damage

o &

<1se
gorocni efekti:
* razaranje ozonskog sloja;
 klimatske promene.

isolated damage




* Letalna doza jako zavisi od
vrste organizma...

e Deinococcus radiod §
® ZracCenje na povrsini

, na

e

granici tolerancije za UV
zracenje?



pertubacije!

e Lanac ishraneag
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® Pri
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Mutacije?

* Promene u genetskom kodu
(tackaste, itd.)...

® Veoma tesko kvanti

* Sredinger (oko 1 :
biti uzrokov
zraéenje&

i

DNK 1

pneni organizmi
osetljiviji od marinskih
(uopsteno)!
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Letter Change

TAME TO DREAM ——» TAME TO DREAM

Reverse Order
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Deletion
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Insertion
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- Jonizujuée zracenje |
NOx

* Ne dopire do povrsine#Ze

e ...ali formira azot
atmosferi! Q)
4 e

X

° Generic& :
a9
w kise (npr. 2 N

HNO2 + HNO3)
* Razaranje ozonskog sloja



ozonskog sloja

* Paul Crutzen (1970): NOx
razara Ozon.

® Prirodni izvori:
meteoriti.

e Stratosferske struje veoma
efikasne u cirkulaciji NOx.

* Oporavak traje ~ 10° god.

Ozone (DU/Km)
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Kosmicki zraci
Modulacija fluksa GCR
Veza izmedu GCR i
SN/yRB jos uvek
nedovoljno jasnal
Otvoreno: kolikideo
energije se trosi na

nep@Sredno vs.
dugorecno ubrzanje

GCR?

Postoje li snopovi GCR iz
samih eksplozija?
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Bioticki efekti kosmic
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Klimatske promene

NEPOSREDNI
* Direktna letalnost *
\ o na obla¢nost =
Ko hladenje

* Mutacije
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klimu?

. . E=F Galactic modulation L _gg Starformation
* Kreiranje aerosola + = ' -

= ﬁ" SUPERNOVAS

® Zadrzavanje aerosola
atmosferi +

e Kondenzaci a@
aeroso
* Po bla¢no

nje albeda —»
obalno hladenje —
opadanje nivoa okeana...

.
Nutrient supply - PRODUCTNVITY

=

Carbon

retumed
Weathering
&volcanism [inded]

Nearby supernovas
cause glaciations
and short-term
sea level changes

sea level
changes

Carbon-rich
sediments

@ Nigel Calder 2012. Credits: Miky Way impression NASA. Crab Nebula NASA-ESAHubble;
Sun image NOAA: Ammonite impression San Diego Natural History Museumn.

SOLID EARTH PLATE TECTONICS
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1951-2005 neutron
monitor data and
10.5-yr solar cycle
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Vela supernova = —12000 god 4B 250 pc)
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reg ostatka Vela

@tarost ostatka
tg supernova?)
e naslage °°Fe ukazuju

30 pc) u poslednjih 13 Ma.

Sta se nedavno deé
* 1998: otkriven RX]0852 0- &

supernove.

* Raspad #Ti — uk
(< 1000 god).

* Kako ngrime
° Fiel@n is (1999

ju superno

eoma

azak Suncevog sistema kroz Orion-Labudovu
spiralnu granu.

e Posto smo i vrlo blizu Galakti¢ke ravni...
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® Supernove i temperatu
na Zemlji — antiko

* Ako je proizvodnj
kosmickih b
znaéajn&) uticaja j ol : A ——
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ni efel(ti mo gu Figure 17. Variations in SN rates during the past 500 Myr (red curve) to-
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separation between geological periods. The coloured band indicates cli-
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x A R o gether with a £1-¢ uncertainty (dark grey band) and +1-¢ uncertainty in-
asl(lranl ”Oblcnlm cluding Poisson noise (light grey band). The vertical dashed lines are the

proceSIm a l<ao §to su matic periods as given in Table 3: warm periods (red), cold periods (blue),
glacial periods (white and blue hatched bars), and finally peak glaciations

1 (black and white hatched bars). Notice the correspondence between high

promene Nnivoa Ol(eana' SN activity and cold/glacial climate. Abbreviations for geological periods

are: Cm, Cambrian; O, Ordovician; S, Silurian; D, Devonian; C, Carbonif-

® VEOMA l(OIltI'OVEI'ZIlO! erous; P, Permian; Tr, Triassic; J, Jurassic; K, Cretaceous; Pg, Palacogene;

Ng, Neogene. Plot starts at -510 Myr.



SN(t)/SN(0)

GCR(t)/GCR(0)

Ucestanost obliznjih
supernovih u proslosti?




* Ledena jezgra sa Grenlanda d
pouzdane 1nformac1]e @kl
poslednjih cca. 1

® Ostaci NO, tak

1trat1 A
1Z 10
liko nezab

ceku]e se poboljsanje ove
tehnike...

® 2009: de
sa sup




e ...bliske kosmicke eksplozije su
se morale desSavati viSe puta.

® Supernove unutar 10 pc
desavaju danas sa

od (240 Ma)™.

v

* Danasnja,u
bleskova

bila je vec
proélg
° ttet al (2004): izu j
ju Ordovika 443.4 Ma.

e Dosta aktivnosti na ovom
polju...

gama-
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U buducnosti?

* Ucestanost
supernovih/y-bleskova
opada brzo sa
vremenom...

a spekulacija:
je zastiti se od
zracenja ako znate
odakle dolazi!






