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ILmg etvan £vog HeTpNTIIS VETPOVIOV;
Super xXNM- 64 Detector

Lead Producer | 15cm

Reflector
v Moderator

— 'Li +3a+0, (94%)

10 1 11
B+ ,n— B

— [Li+ja+Q, (6%)

BP-28 (BF3 counter)

Clem and Dorman, SSR, 2000 McCracken et al.

10SY Instruction Manual 10, London, 1965
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[ PC running Windows XP ]

[ Use of PCI cards ]

[ 1 minute measurements ]
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AopOwcelg petproemv

A6pBwon Ilieong

% change

A16pOmon
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imp/min

Stations: ATHN
Variables: Uncorrected, Pressure
Interval from: 2012-10-23 15:45:00 to 2012-11-24 15:45:00
Resolution: 5min - Data Used:Minutely

Athens Cosmic Ray Station — Uncorrected - Pressure
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[Counter 6 - Correction Method: ANN] [~ Uncorrected _ Corrected |
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= Median Editor — Median Editor Plus
=  ANN — ANN Plus (Teyymtd Nevpovikd Aiktoa)
= Edge Editor
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Welcome to the ESA Space Weather Service Network
Please note that ll ESA-SWE Services are under review/construction

. Maria Gerontidou  + THE EUROPEAN SPACE AGENCY

CURRENT SPACE WEATHER Expert Service Centres / ESC Space Radiation / anemos-federated

SPACE WEATHER AT ESA v
Federated products from the NKUA Cosmic Ray Group (NKUA)
SERVICE DOMAINS v

EXPERT SERVICE CEMTRES Welcome to the European Neutron Monitor Service

ESC Solar Weather

ESC Heliospheric Weather N Pl ‘qé ANe.Mo. S ‘ (‘EB‘M .
5 I A # e o Y o 1053 )

ESC Space Radiation
TR e SATUREAY. 27 NOVEMBER 2021 . 18:26:07 LTC
ESC Ionospheric Weather GLE-Alert++ * . - .
STATUS NOM: QUIET

General Alert Status

ESC Geomagnetic Conditions

OTHER RESOURCES v

CONTACT

H AOnva cival 0 4°¢ 6ta0u0S TPpayuatikov ypovov TayYKOGHIWG.

Tunua @uowkng EKIA
Xewepvo Eéaunvo, 2023-2024



http://cosray.phys.uoa.gr

Welcome to the ESA Space Weather Service Network
Please not thatall ESA-SWE Senvices e under review/consruction

g 4 THE EUROPEAN SPACE AGENCY

(©)ANeMoS

s B btor Ao B0

Home  About the Group

NertPlus  SpaceWestherReport  OVASTMA  ICMEs  Contact Us

Welcome to the Athens Neutron Monitor Station ANEMO.S!

NEW GLE Detected on October 28, 2021 mation here

Despite their decades of tradition, ground hased sestrun men
messe

idhars Conme Ry Rascon (Monsron Monser)
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CURRENT SPACE WEATHER Bxpet Sence Centres | ESC Space Radiaton
SPACE WEATHERATESA v

Space Radiation Expert Senvce Centre (R-ESC)
SERVICE DOMAINS v

Contributions

EXPERT SERVICE (ENTRES A

Current products provided by the R-ESC and available in SWE services:

ESC Solar Weather
ESC Helogpherc Weater ) BIRA-IASB Space Weather Services (BIRA-TASB)
) Britsh Antarctic Survey (UKRI/BAS)
»  ESC Space Radiation {
) Center for Space Radiations (UCL/CSR)
ESC lonospheric Weather

) Department Radiation Biology (DLR-TAM)
ESC Geomagnetic Conditions

» Mullard Space Science Laboratory (UCL/MSSL)

TG REHRIES ! w NKUA Cosmic Ray Group (NKUA/ANeMoS)

(ONTACT m + RA02 GLE Alrt++ sence

+ R.108 Muti-station neutron monitor data
REQUEST FOR REGISTRATION
m + R.137 Dtnamic Atmospheric Shower Tracking Intractve Model Application (OYASTINA)

) Paul Bughler (°B)
) Radiation Hardness Assurance and Space Weather (SL/RAS)
) Space Research Laboratory, Department of Physics and Astronomy, University of Turku (UTU/SRL)

) SWE Data Centre (ESOC/SWE Portal)

Graphical representation of Athens NM data in realtime

Principal ivestigarer. Prof. H. Mavromichalaki

d damospherc Prossure 580 mbar

uto¥ rigty 853GV
solar x-rays: | INEEEEENI  Geomagneuc Fieio: ECHISHNN
Tra installaton a ration of this StSon has boon scpportod entitely by

\hens Universiy

The Spedial Research Account e

UK Met Ofice (UkMO)

radiation

https://swe.ssa.esa.int/web/guest/space-

Tunua @uowkng EKIA
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['10TI TOUGC JETPNTEC VETPOVIWY,;
‘Exouv HEYAAN aVIXVEUTIKA ETIQAVEIA
Eival TottoB8eTnuévol oo £da@og

@ EUKOAN Ko OXETIKG OIKOVOUIKA cuvTipnon / avaBdduion Twv cuaTnudtwy Toug

Aivouv TTAnpogopia yia tn pon KA aTtnv 1repioxn TNS I'NG oTnV EVEPYEIOKN
TTEPIOXI) TOU QACHATOC TTOU OEV KAAUTTTETAI ATTO TOUC DOPUPOPOUC

Eival TToAAoi kal Bpiokduevol o€ DIAPOPEC TOTTOBETIEC KAAUTITOUV:
OIOPOPETIKEG EVEPYEIOKES TTEPIOXEG TOU TTPWTOYEVOUC PACUATOC
MEYAAO £UPOG DIEUOUVOEWYV APIENS TTPWTOYEVWV CWHATIWV

‘Exouv HeYAANn oTaBepOTNTA OTIC UETPNOEIC TOUG

H Baon dedopévwyv Toug KaAUTITEI pia oeipd ~ 60 eTwv

Tunua @uoikng¢ EKMA
Xewepwvo Eéaunvo, 2023-2024
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1-hour
210 otaBuo e AOMvoc Kataypagovton < {-min
OE00UEVOL
1-sec

[TAeovektnuorta Tov Ztadpov e AdMvoc

» Adyo 100 VYNAOO KatOEAiov dvokauyiag (8.53 GV) umopovv va
VITOAOYIGTOVV TO PAGLOTO TOV NALOK®OV KOCUWKOV OKTIV®V

» Emeidn Ppioketon og yoapunAd mAATOC €ival onUovTIKOC oTaOudg yio
LEAETT LAYV TOGPOLPIKDY YEYOVOTMV.

» To dedopéva Tov UTOPOVV VoL YPNGILOTOIN 00V Yo T 010pOwon dedouévav
@V ctafumV (T.Y. and TO Y10VL).

» Eivar povadikog otabuog otnyv meployn tov Baikaviov kaAlvmtovtog éva
LeydAo evepyetoko kevo petald 6 ko 11 GV.

Tunua @uoikng¢ EKMA
Xewepwvo Eéaunvo, 2023-2024



Naykoopuio Aiktuo Metpntwv Netpoviwv

Tu.rku Apgtity

Oulu

Hafelekar
Moscoy St[:::ri:tfdt i 5ogse Bay
Kiey Inuvik . Mt Washington

Kl n%}\e\m Jumam - KotwdAL Suokapiag

Gif/Yvette- F“’W

Jungfraujoch Em,,a,,—m_—

: omE/sSOUt M /
.A“g'aﬁ*“‘“m Nonkura
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thacal ‘
Putre :

0GV =R.=<15GV

"E?,?,'L?f,if KatwdAL Evepyelag
// = ./"“’“‘“\ 0 GeV < E,. <20 GeV
Selected lines of Sl /::wson :

constant vertical cutoff

~ K. R. Pyle 7/97
rigidity (Labelled in GY) ae South Pole ye

eol 1/03
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AieOvnc Baon vdnAncg avaiuvonc dedopevwv Metpntwv Netpoviwv
High Resolution Neutron Monitor Database (NMDB)
http://www.nmdb.eu

DB

neutron monitor database

" 12 yopeg

= 22 otoOpoi K.A. o€
TPUYLOTIKO YPOVO

=52 otafpoi K.A

Tunua @uowkng EKIA
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HIGH RESOLUTION NEUTRON MONITOR
DATABASE

Schematic concept of NMDB

Arine Space Agency sienis.— NMIDB stations

User . . . The following Neutron Monitor stations provide data to NMDB.

I Scientist I
App“catlons i i i

Database . . .
I I DB mirror DB master DB mirror

Data Provid .
TN aMoscow  =Kiel = Athens

B nvoB participant

O active
o closed
| * future

= ~
S,
Em 2021-May-13 steigies@nmdb.eu

B nM station interested in providing data

http://www.nmdb.eu
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[Taykocuo Poon petpnoemv

Neutron Monitor
Station 1

Neutron Monitor
Station 2

Real time petpnoeig

* Metpnoeig 1 Aemtov
* ATootoAn kéBe Aemtod

Neutron Monitor DataBase

Neutron Monitor
Station n

TOmotl dedopévav

* Uncorrected data

* Corrected with pressure

* Corrected with pressure and efficiency
* Pressure

~N

Tunua @uoikng¢ EKMA
Xewepwvo Eéaunvo, 2023-2024




Home  About the Group

+ Physics

NM Plots
NM Database
NM FTP site

NM Barometric
Coefficient

Solar Proton Events
Database

Neutron Monitor
DataBase (NMDB)

ESA Neutron Monitor
Service

+ Applications

Greek version
(Educational)

+ Funded Research
+ Publications
+ Conferences

+ Workshops

ANefMo3

EAlertPlus  Space Weather Report  Cont:

s 0ld Webpage

Athens Cosmic Ray Station

Local Database Interface

Selection Form

[rme Starting From | Data Selection
Year [[2014 |
IData Source 1 No Selection -
Month [ o |
Day |[1 - [ Data Source 2|| No Selection -
1Day = [
Hour l Output [Pt ~
[Minute[0 |
~ wwanor ||

Web interface for data access

tart continuing Sync in 51 seconds

# of files to process
Snctronze Nov_ |

Last A

Settings

[18-11-2012 06:56:54] Successfull synchronization — Record sentfor 2012-11-18 06:55:00
[18-11-2012 06:55:57] Successfull synchronization — Records sentfrom 2012-11-17 16:06:00 to 2012-11-18 06:54:00

[18-11-2012 06:55:53] Start button is pressed

[17-11-2012 16:06:01] Successfull synchronization — Records sentfrom 2012-11-17 01:27:00 to 2012-11-17 16:05:00

[17-11-2012 16:05:57] Synchronize Now button is pressed

[17-11-2012 16:05:40] Synchronization Check: Last DB record at 2012-11-17 01:26:00 — Last Register PC record at 2012-11-17 16:04:00
[17-11-2012 16:05:08] Synchronization Check: DB is unavailable — Last Register PC record at 2012-11-17 16:04:00

© 2012 | Athens Cosmic Ray Group

- y
4 NNDBdataseder- s Cosnic Ry Stton oo

Local DB Minutely Sync in 23 seconds - Hourly Sync in 293 seconds
DB Host: locahost
Vinutely Sync|
pot: (96 Syl ‘
DB amodap [e— Hourly Sync | esimaton ofnewrecords I
Usenane: 00 LastActons
... [Trm yT——
: 18142012 152319] Houty Noror sert
[18611-20121526:
General
ey datatmer: [1
Houry data tmer: |3

Local |
D atab ase 35: localhost

36

e nmdb

emame: 100t

©2012 | Athens Cosmic Ray Group

Tunua @uowkng EKIA
Xewepvo Eéaunvo, 2023-2024



In(N/No)
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014

Barometric Coetficient tool

-10

+ Physics

NM Plots
NM Database

NMFTP site

Solar Proton Events
Database

4 Neutron Monitor
DataBase (NMDB)
ESA Neutron Monitor

+
Service

+ Applications

4 Greekversion
(Educational)

-Due to performance reasons, the "1 Hour" resolution

Athens Cosmic Ray Station

Barometric Coefficient Form
[ Year [Month|[Day i
(From 2014 ~|Jan ~ |1 ~|0 ~| 0 ~

To |[2014 ~[[uan ~[31 +[[23 +[ 59 +

Resolution

Allow usage of 1 mimte data table
[ | Define the average pressure
Main Station || Reference Station
ATHN ~ | o Correction ~

Results

Brief Description
~The Barometric Cocffcient of Neutron Monitors is calculated using the NMDB Data
ed to 3000 points. For more points the resolution is
forced to "1 Day"
~The resolution of the "Monthly Variation' plot s forced to "1 Day" for time periods more than 5 years.
~checkbox "Allow usage of 1 mimite data table": use of the 1 minute data of the stations in case of 1 hour data
ence

~checkbos "Define the average pressure’: allows the user to enter the desired average pressure of the station
REF] Online application for barometric coefficient calculation of the NMDB stations
P.Paschalis, H.Mavromichalaki, V.Yanke, A.Belov, E.Eroshenko, M.Gerontidou, LKoutrompi, New
Astronomy, 19,10-18, 2013

Station: ATHN Corrected with ROME
In(N/No) vs (P-Po

)
Values averaged to 1 hour from 2006-12-01 00:00:00 to 2006-12-31 23:59:00 (Data Used: 1 hour)

T iy,

.:{.,ﬁ%%

Barometric Coefficient =-0.7182 % / mb
Standard Error = 0.0043

Correlation Coefficient = 0.9927
Number of Points = 734

Tunua @uowkng EKTA

Xewepwvo Eéaunvo, 2023-2024



EQAPMOI'EX

+ @ search Papers {)li NMDB i/ ESA - Space Situati.. & Homepage | NOAA L. & Transformation of C... € enikos.gr - OAES oL .. »

ANeMo.S

Athens Neutron Moritr Staion (4 Ne Mo.S)

3 I
[1pocid0monTIKG [ e
,
Home Description Database Archived GLEs Acknowledgements Registration = He o ¥ Please e tat al vies are under review/consrucion
CURRENT SPACE WEATHER

q Year: Month: Day: Hour: Minute: D Z (A
2021 v 10 v 28 v 16 v 21 " 1] ua t a SPAGWEATHERATESA v

Space Radiation Expert Service Centre (R-ESC)
SERVICE DOMAINS v

THU. 28 OCT 2021, 16:21.00 UTC pR—

EXPERT SERVICE (ENTRES A

STATLS : ALERT [ Mission Statement

The mison o the S (RE50) ates, caphies retvorkto
ESCHelepher Wethr a entery e eather d supartng ghthe acurte, relatle and
{ | et ) ot sk, s e reqines ESC ensures tht the o g of
General Alert Status plasma, solar energetic patices, raiation bet, galactc cosmic rays), micron-size partculates (from meteoroids and space debris), a5 well s all types of phenomena induced effects on technologies
2 12 ESC Ionospheric Weather refuly & ¢
0 10 £5C Geamagnetc Condions
" fihvenerg oized partices of dfernt i d mponens Tovers
%g 8 £3 OTHER RESOURCES. v ‘mainly the galactic cosmic ray (GCR) background, solar energeic partice (SEP) & Micron-sze particulates are also
g consideed as part o the RESC domain
e 6 3 (ONTACT )
53 GCRs orignate e and ae composed o igh-enery protons, alha artie r ck,Thei s constan and moduaed by
8
solractivty. GCRs are  theat t st et e . L on s prot s by te Ert's magnetc eld
5 ¢ 4 REQUEST FORREGISTRATION " i ! o
2 o] T and atmosphere, However, GCRS coul e  hel concenfor arrat cre fing regury 2t igh ltudes and e,
bl s st o DL R
- SEPs consit il ofpotons and faresor s associated Wi C Sections (CHES), Thei
L L L o i intensity e ttoprdit, S damage a5 GCRs They ar o athreat o asronauts vy EV8) and
1430 1440 1450 1500 1510 1520 1530 1540 1550 1600 1610 1620 ] asouce o ol panel degadeion.
280¢t 2021, 16:21:00 UTC download history, raw data o imagesdtered by s
wm Trappes  plets wih a ubstana magneic e, such s Eath o Jupter  of protons and eecons s el sl
W " et prtides (6 S0H0 - £54
oniing 4 by te adition et po cting i spaceret gene ton i o pels
andatrer The fects sy
I Nl firme m':‘ Wicron-sized partice impacs over a period of time will degrade optical suraces on spacecraf

Fdasted protucs o the NUA o oy Group (VLA Ground Level Enhancement (GLE) on 28.10.2021!

Welcome to the

A I L The relevant Alert of >100 MeV protons

Gl“’“‘" : — h;un‘atnd!;\;uz;mxlutil 3 3 e
. STATLS MK QUIED : and ﬂux > lpfu from GOES was lssued 1m MINOR Radiation Storm ALERT

real-time by NOAA, Bl =
on October 28, 2021 at 16:51 UT '

General Alert Status

The GLE Alert ++ signal by NKUA/ANeMoS was issued 45 min earlier than the one issued by GOES!!!

Tunua @uowkng EKIA
Xewepvo Eéaunvo, 2023-2024



Adom AxtivoPoriog and Koopikn

3:} To veTpovio Tov dnpiovpyodvron p : "
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eppavitoov péyreto pong~ 20 km.
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Induced by Solar protons + GCR
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GLEG69: 20/01/2005
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) 1 -100 0 100
N ZDV’SIG([)IOpOL T’T]Q H;vl(llﬂ]g ,I<.A° geogr. longitude [degree] 10"
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neutron monitor database
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Solar Maximum (7/89)

Solar Minimum (10/86)
Altitude 35 degrees | 70 degrees | 35 degrees | 70 degrees
(41000 i Ngrth Ngrth Ngrth Ngrth
Latitude Latitude Latitude Latitude
0 0.0401 0.0412 0.0374 0.0380
10 0.190 0.207 0.173 0.181
20 0.985 1.14 0.875 0.953
30 3.25 4.06 2.85 3.24
40 6.78 9.02 5.88 6.99
50 9.71 13.8 8.36 10.3
60 1.1 17.1 9.49 12.3
70 114 19.2 9.68 13.3
80 11.2 20.6 9.44 13.8

AVENon Y youg

—

AvEnon Kwovvoo

Tunua @uowkng EKTA
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Agpomopikd Toioa

* 'Eva peydAo mocootd tov mayKospiov mANBuGHoD taEloedel TOAAEC QOPEC ETNGIMC GE LVYOUETPO UE
LEYAAN padlevePYT 000N (TANPOUOTA TTNCEMV Kol EMPATEC).

* YynAn d6on axtivoPoriag mAnpoudtov/emPatdv agpomAdvov ce peyaio miatn (uéxpt 100 chest-
XRs).

To TTPOCWTTIKO Kal 01 ETTIRATES TWV TITHOEWV
EKTIOEVTQI O€ ETTITTAEOV AKTIVOBOANON AGYw TNG
augnMEVNG KOOMIKNG akTIvOBoAiag oTa JeyaAa
uwn. To 50% Tng amoppo@olpevns d6ong
OQEIAETAI OTA ATHOOPAIPIKA VETPOVIA.

Evoeciktikéc tiuéc o0dong
POOIEVEPYVELOS AOY® KOOUIKNG
OKTIVOPOAIOG

21a ouviOn oywn Twv TmMoewv (30.000 - 40.000

modia n 9 - 12 km), n €kBeon eivai repitrou 100 (]f::g:/?)]
QOPEC MEYAAUTEPN aTTO OTI 0TO £00QPOC.
I'evikog TAnBvopog ~0.3

H €kBeon oV TEPIOXA TWV HAYVNTIKWY TTOAWV
gival TrepiTrou dITTAGOIa ATTO OTI GTNV TIEPIOXI TOU TaoudTeg ~1

IONMEPIVO (PAIVOUEVO YEWYPAPIKOU TTAATOUG,

ITAnpe [ ~2-9
Geographic Latitude effect). NPOROTE TTNCEOY




Tomikég 00GEIC KATA TNV TG UE AEPOTAAVO GE IAPOPEC OLOPOUES

(Bentley, 2006 ; Dyer, 2004)

Aladpopr ApiOuoc | Meon Aoon / Aladpopn >(paipa /
H MTnocswv (USV) Aladpoun (USv)
London - Tokyo 4 52.5 3.7
Tokyo - London 3 59.3 2.7
London - Athens 4 11.4 0.9
Athens - London 4 13.0 0.6
London — New York 3 33.8 2.3
New York - London 2 29.8 1.2
London - Boston 6 30.7 3.1
Boston - London 4 25.9 3.2
_ 1 30.7 2.5
London - Hon Kong 1 25.9 1.8

Hon Kong - London

* 0dnyia Eupwnaikng ‘Evwong 96/29 — apbpo 42




- Atdypappa Yroroyiopod Adcewv AktivoBoAiog

-

\

[NoAa&loxkn Porp KLA.

Aiktva Metpntov Netpoviov
(NMDB, ANMODAP)

~

-

/

\ 4

(S

\
H\wokn Por KLA.

Movtelomoinon GLE
(NM-BANGLE)

\ 4

-

Tpoyiéc copatidiov

AovpunTOTIKEG d1eV0VVeEg
(MAGNETOCOSMICS)

~

\ 4

Y moAOYIGLOG TG PONG TOV KOGUK®OV COUOTIONMY GTO OPLO TNG

ATUOGPULPOG

FLUKA, Geant-4

Y oA0Y1o1OG TV AAANAETIOPAGEMV LE T LOPIOL TG ATUOGOULPOC

CORSICA

\ 4

YmoAoyiopnog d0cemv akTivooAiog

CARI-6, EPCARD, Sievert, MAGNETOCOSMICS

Tunua @uowkng EKTA

Xewepwvo Eéaunvo, 2023-2024



DYnamic Atmospheric
Shower Tracking

Interactive Model
Application (DYASTIMA)

8 DYASTIMA - Simulatior

v ml(la)pam:\ésm!hea«mcsphevesclp\an&ts-‘:’1C‘ - o X
[2] | oresk

wwwwwww scenario 1of 1 [l
Scenario ID: |EARTH_TEST

General Settngs  Amosphere  Specium  Energy Cuts

General Settings

[2] Noth Magnetc Fed 1) [27134.5 [2]

Pianet Radus (Km): {6371

‘Smulation Area Width (Km): (800 [2]  East Magnetic Feld 1) [ 12078 [2]
Geometry Model:  SPHERE v [2]  Vetical Magnetic Feid o) 363723 | [2]
Suface Type: NONE v [2]  Sufoce Presre mbary 101325 |[2]
Ar densty change (%): [5 [2] Suface g (m/s3: [9.80655 [2]
Physics List: [FTFP_BERT HP E ‘Spectrum Attude m): 86000 E
Range Cut fm): [1 [2]
Geantd difolder: [C\Geart4\bin |[2] | Browse | | Dowrload
Geanté datasels: |C:\Geant\datasets |[2] | Browse | | Dowrload
Smuaton  Bxpor Resuts
RunID: | NEW RUN: Curert Scenaro v oeets| | [?]
[ Test Geomety

Smuiate

© Athens Cosmic Ray Station 2016

DYASTIMA-R

Simulation of the
showers that are
produced in the

atmosphere of a planet
due to CR

‘he absorbed dose D is calculated by using the mea
‘nergy dE deposited in a volume of mass dm at eac
tep along a particle’s trajectory (eq. 1) while th
>quivalent dose H is calculated by using the absorbe
lose D averaged over the phantom, multiplied by

juality factor related to the biological effectiveness c
he radiation, wr (eq. 2)[1], [6]. Wk is defined as

unction of the unrestricted linear energy transfe
LET) in water, which is the energy lost by a charge
rarticle divided by the path length. Values of wr fo
lifferent particles are presented in Table 1.

=
D= ﬁ (1) Hrg=wg Drg (2)

since the radiation exposure field consists of differer
»articles and energies, the total absorbed dose and tc
al equivalent dose are calculated as the sum of the ir
lividual absorbed doses and equivalent doses respec
ively [1].

Dy = Z Drg (3) Hp= ZWR ‘Drr (4)
R R

DYASTIMA
OUTPUT

Zoom on
Spectra of particles

@
specific altitude

new simulation

DYASTIMA - R

(/ /U ANNAL LN )

human phantom

-

(optional) airplane shey

¥

OUTPUT
*Energy Deposit on the phantom
*Equivalent Dose

Tunua @uowkng EKTA
Xewepwvo Eéaunvo, 2023-2024



>tov dvOpwmo / Kiwvikn Kocsuofioloyia - Bloyeopoyvntiopuog

Yrapyel oratiotiny cveyétion uetalv Tov Kapolakov pvOuov kot TnG HETAB0LNGS 6TV EVTAGH THS KOGUIKHS
aKTIvofloiiog

B 77T
o —r - 1 - 1 1 1 1 1 T - 17 18900 '1 |‘ ”"". o,oz
[ . 18:00U.T. . AT
% | ! max tif\ / 0/. e o H' “ M"h‘ﬁi V' 4 l“t"i!ll‘ 9
N ¢ m £ M L | L g
85 1 N ./ / - 18700 § g | \’# [;‘ \i‘ ” \’W )’J‘,% t{ I 000 =
ot | [ b For MY
AN AN [ : 5 ML L 5
$ \ o 4 - 18500 = B I ‘ \ ‘IH{ 002 &
P AN\ : S 02 A | o i |
gor \_ / . oeoour | 8 5 , WI” " E
60 | A ° min | 18300 % | ' >
55 L “ v.\:fA/A\ —A—A__ A/ ~ ” 0.0 o
° - 18200 T PO (S W [ T [ W (OO 1 | A (PR | 1
50 " 1 1 1 1 1 " 1

. . . . P R P
17:00 22:00 3:00 8:00 2 4 ¢ § 10 12 U 8 18 22 A

15/9/05 12:33 - 16/9/05 11:33 Days of December 2006

O kapdLakog pubuOG, eTionG, OXETI(ETAL UE YEWUAYVNTLIKEC SLaTapaXEC Kal LETABOAEG oTNnV
EVTaon TNG KOOULKAC aktlvoPBoAiag. Mo cuykekplpEva avénon TNG YEWUAYVNTLKAG
SpaotnploTNTAC Kal HElwon oTnV €vtaon TNS KOOUKAG aktivoBoAlacg oxetilovtal pe peiwon
Tou KapdlakoL pubuou (Mavromichalaki et al., 2009b; Papailiou et al., 2011a).

Tunua @uoikng¢ EKMA
Xewepvo Eéaunvo, 2023-20224



low cloud amount (%)

- 210 KAlpa | Xvoyetioelc pe yoaunid véen

1985 1880 1996
yoar

Svensmark, JGR, 2007

cosmic ray {%)

2OUPOVOL LE TTPOGPATEG LEAETEC EPEVVITAOV OTO
Aoavikd Ataotnuikéd Ivetitovto g Copenhagen.
01 KOGUIKEG akTiveg amd Tov yalasio pog mailovv
GTOVONI0 POLO GTOV EAEYYO TNG GLUVOAIKNG
KédAvymg oo vEen méve and v I'.

Henrik Svensmark xatd tov tehevtaio evoekoen
KUKAO 0paGTNPLOTNTOS TOL MALOL, 1| KAALYN TNG
YNG UE VEQPT NTAV GLUGYETIGLEVT] TEPLGCOTEPO LIE
TN POT] KOGUIKAOV OKTIVOV TPOEPYOUEVOV OTTO TOV
vtoAouTo yoAaSio Tapd amd TNV aktivofoiia Tov
nAiov.

O1 mBavotnteg va emkpatel cuovvepld Kamota puepa avédvovror katd 20% mepinmov dtav
VITAPYEL adENoMN NG PONG TV KOCUWK®OV copatdiov. Otav ol KOCUWKES OKTIVEG
TPOCTINTOVY GTNV ATUOCPOLPA, TOPAYOLYV QPOPTICUEVO COUOTIOW TO, OTOio. QaiveTol Va,
evlappLVOLV TNV aVATTVEN TOV GTOYOVIOIMV TOV VEQOV. XE GUYKPIOT LE TO OEPLOL TOV
@otvouévov Tov Bepuroknmiov, 1 €niOPACT TOV KOGUKOV OKTIVOV 6TO KAIH ival pikpr).
To yeyovog avtd oumg Ba pumopovce va Bondnocel otnv €€ynom oplGUEVOV OO TIC TLO
LLOTNPLOOELC KALATIKES AAAOYEG TTOV £Y0VV onuelmwbel 6To TapeAdov.

Tunua @uoikng¢ EKMA

Xewepwvo Eéaunvo, 2023-2024



- 210 KAlpa | Xvoyetioelc pe yoaunid véen

«The Cosmic Ray Hypothesis»

H K.A. tpoxadel petaforég otn yriivn vEeman, 1 omoio e
TN G6E1Pa NG gvOHVETAL Y TIG OEPUOKPAGIUKEC LETAPOAEC.
To 10Vt TOV KOGUIKOV OKTIVOV ETLTAYVVOLV TOV
CYNUOTIGUO TUKVAOV VEPOGEDY GTO YOUNAL ATLOCQAIPIKA
otpopato. O oYNUATIOUOS VEQEMOGE®MV G©TA LYNAQ
ATULOCPUIPIKA OGTPOUATO OVTOVOKAL TO EL0EPYOUEVO
NALOKO QMC, EVAO GTO YOUNAQ OTLOGPOLPIKA CTPOUOTO, -GE
YEVIKEC YPOUUEC- OOt PEl KOl TTOYIOEVEL TNV EMPOVELNKT)
Oepuomra (0mmwe onAaon ocvuPaiver ce Eva Bepuroknmio).
‘Etol, 10 mokvotepa GOVVEQO OTO YOUNAG TUNUOTO TNG
YAIVNG ATULOCPUIPOS GUVEICPEPOLY KOTA LEYAAO UEPOC GTO
QavoueVo Tov Bepuoknmiov.

\ Coznic rays
on.‘.

. .
‘...

Clcud cendensadon

Earth’s atmosphere

S, |
¥

-
*

Elect wrs 3=t Nee

Moz panetrating
cosmicrays

Tunua @uoikng¢ EKMA
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