\/A/Sk ,Jr'T'; OZINICKE Shoziarenial( ,
Stiprater iermalnych kozmickych castic v
i€ oJJr“ur*n =:'vo Viysokych Tatrach: od zaciakov
= PO sucasnost’

= Karel Kudela
= 5.3.2017



“se datuje od r. 1957-1958. Prispévek
Ceskoslovenskych fyzikd k IGY
(International Geophysical Year,

60. vyroci).

Dnes pracuje na Lomnickém stité
neutronovy monitor spojité mérici
kosmické zdreni s vysokou

statistickou presnosti (1.6. 106 /hod).

Méreni v redlnem Case jsou dostupnd
ha http://neutronmonitor.ta3.sk .

Zacatek 70. let 20. stol. - moznost
méreni na druzicich (i nizsi energie).
Prof T Dubinsky - ¢editel UUEF SAV.


http://neutronmonitor.ta3.sk/

3. éerven 198'2-‘5—1prvn| méreni odezvy od sluneénich neutront
- )ecni erupce) na zemském povrchu J Ll_gfrau joch a
IT.

\I pracovisti
Vol 28 (1977), No. 4
APPARATUS FOR BALLOON MEASUREMENTS OF THE NEUTRON FLUX

J. Dubinsky, K. Kudela, Institute of Experimental Physics of the Slovak Academy of Sciences, Kogice
Yu. E. Efimov, Yu. A. Chichikalyuk, Institute of Technical Physics of the Academy of Sciences of the USSR,
Leningrad

L. Michaeli, Electrotechnical Faculty, the Techm::al University, Kogice
T. Vasek, Tesla, Institute for Nuclear Engineering Equipment, PiemySleni BUI I . AST I"OH. InST.
Received 2 December 1976 Czec h 5 1977

An apparatus for measuring the integral flux of neutrons in the energy range from thermal up to | MeV

and for estimating power spectra in the interval of 1—10 MeV is described. The apparatus is used for

measuring the neutron characteristics in the atmosphere on balloons, The detector system, electronic circuits
and recording system are described.

Technologicky pristroj - predchidce
pristroje na IK-17.

Fig. 1. Block diagram of the detection system. 1 — proportio-
nal counter, 2 — plastic scintillator, 3 — Geiger counters,
4 — photomultiplier.
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40. vyrocie odkedy v kozme
merala prva aparatura

vyvinuta na slovenskom
pracovisku v automatickom

rezime (UEF SAV, EF VST)
[

Aparat s oznacenim SK-1. Prvni
pristroj, jehoz Cdst byla
vyvinuta v Kosicich a ktery méril
v kosmu neutrony a gama zdreni
na nizké polarni orbité (IK-17).
Detekéni ¢dst byla vyvinuta v
Leningradeé.

Elektronickd ¢dst vyvinuta v UEF
SAV a na EF VST Kosice.

Druzice vypusténa v zdri 1977.

I kdyZ slunecni neutrony nebyly
detekovdny, byl upfesnén tvar
Sirkové zdvislosti toku neutront a
zdreni gama zemského albeda.

B



zicich se OKF (od
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1 mapa toku gama zdreni
U Km (dr. R. BUCIK,
, Kosice 2004) podle
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K problematice vysokoenergetickych slune¢nich neutrdlnich emisi na
Hﬁe“Tenf kosmické fyziky UEF SAV) vrdtilo v r. 1994
av.r. 2001 (CORONAS-F). Spoluprdce s MSU Moskva.

V dobé extrémni slunecni erupce

0.2003 byly na CORONASE-

——40-60 MeV

= P I

——1.3-4MeV

roo 800

ime(s) from 10:54
Oct. 28, 2003
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F zaznamenany toky gama zareni
vysokych energii
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972) bylmy emulze, v nichz se
kosmického zdreni pFi velmi
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AV v Praze a Ondrejove,

f—chycen)'/ch v radiacnich pdsech Zemé
6 x 1315 km, 48.4°)
71,196 X x 1202 km, 48.6°)
(19; '-2‘78 x 1681 km, 83.5°)

Aparatura PG vyvinuta na
MFF UK pro IK-13



Orientace OKF na oblast

.strednich" energii (od ~20
eV do ~ 2 MeV) se ukdzala
vhodna pro relativné
jednoduché aparatury
monitorovaciho typu.

Tato oblast energii je (byla)
zajimavad pro celou radu
experimentl zamérenych na
studium procest v
magnetosfére Zeme, v
blizkosti jejich hrani¢nich
oblasti i v meziplanetarnim
prostoru.

3
X
3
@

Umoznila u¢ast OKF v rade
kosmickych misi.




-
DOK-T ha Prognoz-8, r. 1

vysokoagogeovd or
sum

Spektrometr energetickych €dstic
DOK-1 na Prognoz-10 (Intersok), 1985

Spektrometr elektroni a protond
strednich energii na druzici Active
(témér polarni drdha 500 x 2500 km,
1988).



Z Jednodusew/aruanfy monitords .
ozna&enim DOK-S memly i na

ubdruzicich Ge !
Mon 2, Magi subduZice k

a OZdZJI i na Magionu 4 a 5 k

Velké mnoZstvi podrobnych
méreni poskytly casticové
aparatury DOK-2 na druzicich
Interball-1 a 2 (1995-2000).
Spoluprdce s IKT Moskva A
Univerzitou Xanthi, Recko.

Na vyvoji fohoto a dalsich
experimentl této serie se podilel
ing. J. Rojko, CSc (t 12.4.2011) s
kolegy.

Ziskand data a zdjem o né pomohl
pri navdzadni Sirsich mezindrodnich
védeckych kontaktl po r. 1990.




Podrobné spektrum umoznilo
pozorovat disperzni jevy
energetickych iontl ve vnesi
e Sl . .. maghetosfére na odpoledni

07:20 07:40 08:00 08:20 < ‘é-p\r’.is‘rr.ojem DOK—Z na

Time [UT]

Spectrum of Protons [DOK-24-2p detector]) - 17.3.97 In"'er'bal IU"2. HOanTy jSOU
J(E)*E3, kde J(E) je
diferencidlni intenzita ¢dastic v
e b~ jednotkach (#/cm2.s.ster.keV) a
! E je kinetickd energie v keV.

Time [UT]

3.025 3.672 3.863

Radial distance NG Gnal)'/ze dGT Se pOdﬂel hlavné
NI ma s dr. M. Slivka, CSc

48.160 52.370 51.120
GMLAT

S = NS R A Tyto jevy ukazuji na injekci
B L L 7 B ¢dstic na nocni strané

Y-in GSM

O X RO 2 R X | S magnetosféry a z tvaru krivek a

Z-in GS5M

EE———— . o modelu magnetického pole Ize

10+7 10+8 1049

IEP SAS / IKI RAS /DUT odhadnout dobu a misto injekce.




—v . 4 / /7
etickych neutraln
atomu ha evropsko-¢inskeé

' S McKenn ’--. 0 )
_ !ng ? ) r'sko |
- -- Atnsd X; '\ ——

--1 vV VI ..‘ o

\J

ffPFifsfroj Erovddi 3D .ddlkovy prazkum®
~ toku energetickych Edstic pri jejich
ndbojové vyméné v geokorone.

2004-11-08 / 10:09:00 UTC S/C position:
AE =81 - 158keV [-1.0, -1.3. 3.6]
Zt = 26min

23

‘...= en T’a enar'ge‘ruckych
~ “neutrdlnich atom@ pozorovand
~ pristrojem NUADU v dobé
geomagnetické boure 8.
listopadu 2004.

Na vyvoji pristroje na OKF se
podilel hlavné ing.J. Balaz, PhD.

CTS







Tab. 2. Uéast ITEF SAV v experimentech na drugicich a raketach
(méreni v automatickém rezimu registrace)
Uvedeny jsou i aparatury, kteréd byly zkonstruovany, ale nebvly na drogicich vyne- Tah. 1. Druiice vyuiité na UEF SAV
BRILY pro studium fragmentace a LET spekter kosmického zateni

Oenaceni | Drugice, taketa Diatum
Il 1.H,'pu.."tun1

PE‘-IE* II‘L-13 1651
;
ACTIVE 8

3 1'-mw — .
CORONAS :
INTERBALLT [3.5 Po r. 2008:
- Eu:nK.S,.-'a IB-T,."IR-IA{:-}--i .8, 1005 3?1 mannn - - i i ’
: _ SPEK’TR R (MEP-1) merania energetickych
elektronov od augusta 2011 doteraz

__
MIT_
Hl

SONG.M | CORDNARF http://www.plasma-f.cosmos.ru/en/instruments

EPD CESAR 4[] (18] g1 2 .
= Dal$i — nové na http://space.saske.sk

Doutle Siar

* — pfistraje shonstrucvany na MFF UK v Praze
** — raketa


http://www.plasma-f.cosmos.ru/en/instruments
http://www.plasma-f.cosmos.ru/en/instruments
http://www.plasma-f.cosmos.ru/en/instruments
http://space.saske.sk/
http://space.saske.sk/
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Reflector Lead Producer
Moderator

H. MORAAL ET AL.

TABLE I

Neutron monitors with the highest counting rate

Station Lat. Alt. Press. Cutoff Counting  Statist.

(deg) (m) (mb) (GV) rate s~ rank

Tibet 30.1 4300 606 14.1 2970 1.00
Alma Ata B 43.1 3340 680 6.61 1205 0.64
Erevan 40.2 2000 815 7.58 1100 0.61
i S—
— Haleakala 20.7 3030 700 12.9 970 0.57
ﬁLomnicky Stit 492 2634 748 3.98 420 0.38
Jungfraujoch 2 46.5 3475 646 4.61 330 0.33
Tsumeb —19.2 1240 880 9.21 310 0.33
Calgary 51.1 1128 883 1.08 270 0.30
South Pole —-90.0 2820 680 0.09 260 0.29
Irkutsk 3 52.3 3000 715 3.64 240 0.28
McMurdo —77.9 48 1007 0 230 0.28
Irkutsk 2 52.3 2000 800 3.64 210 0.26
Moscow 55.5 200 1000 2.43 200 0.26
Kerguelen —49.4 0 1000 1.14 190 0.25
Inuvik 68.3 21 1010 0.17 160 0.24
Novosibirsk 54.8 163 1000 2.87 160 0.23

b )

S s ohl'adom na jeho
dolohu ma vysoku statistiku —
vyzaduje aj pritomnost’ sluzby
tam — spojité merania a nove
g zariadenia, extrémne
podmienky...




Projekt SF EU “Centrum kozmickych vyskumov: vplyvy
kozmického pocasia” Astronomicky ustav SAV, UEF SAV, PF UPJS
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Biermann et al.; 1951, Z. Naturforsch. — possibility of solar n detection at
orbit.

ponse of solar ul from flare on the ground reported —

A

140000

Debrunner, Flickiger,
1983

[1a]

138000

137000 Efimov, Kocharov,
| Kudela, 1983

136000

counts/S min (sum of 4 channels}

135000 :
1 12 Improvement of time
hours of day June 3, 1982 .
—) resolution, new
Fig. 1. Lomnicky Stit NM measurements (sum of barometric pressure corrected devices on Earth and
counting rates) during the first ground level response of solar neutron emission. -
3 sigma value is shown. The excess of > 4 sigma above the background was observed on SatelllteS, e-g .

in 3 out of 4 sections at the same 5 min interval. The observation at Lomnicky Stit SONG = CORONASF

was first announced at 8" ICRC Rome in 1982 by G.E. Kocharov (with reference
to the letter by KK) and at ICRC Bangalore 1983 ( Efimov et al, 1983).



Od 20. marca 2014 na Lomnickom stite

SEVAN — 1 min data v realnom case

Plastic
Scintillator

Sevan Channal 1 avent count - €3 days from 2014-03-21 00: 0 t0 2014-05-27 23:59:00

£0:00 00:00 ©0:00

0303 00:00 00:00 00:00 0000 00:00
2014-03-27 2014-04-02 W014-B4-10  2014-04-17 014-04-24 2014-05-01 2014-05-08 2014-05-1% 2014-¢5-22
Sevan Channal 3 evant count - €8 days from 2014-03-21 00:00:00 to 2014-05-27 23:50:00

00:00 00:00 a0:30 04:00
0 2014-04-17  3014-D4-34  2014-05-01  20L4-05-06 054-05-3%  2014-08-22

Sevan atmosphenc pressure mbar - €8 days from 2014-03-21 00:00:00 to 2014-05-27 23:59:00

ooooo
2014-68-22

- S

,"é'é’ﬁﬁiﬁéarian, 2013 — burk. akt., Castice na Ze

—

Farean Cransel L avent couat - 1 days from J0L4-34-18 OR0300 o N14-04-25 IR0

‘Bugik et al, 2006, odozva v magneticky zdruzenom
bode? CORONAS-F

Je suvislost’? Ako v inych oblastiach elmq. (UV).

|. Strharsky et al., 2013 — elektronika pre R A
pozemné merania, zber udajov LS, KE. 4 cmimeeron Souw ”

3/04-KudelaKarel/LomnickyStit-ESWW?2013-mid.pdf

http://stce.be/esww10/contributions/public/posters/Sessionl =
l

a = - = -1 Vo Ve ) ==

H s 28 O«


http://stce.be/esww10/contributions/public/posters/Session13/04-KudelaKarel/LomnickyStit-ESWW2013-mid.pdf
http://stce.be/esww10/contributions/public/posters/Session13/04-KudelaKarel/LomnickyStit-ESWW2013-mid.pdf
http://stce.be/esww10/contributions/public/posters/Session13/04-KudelaKarel/LomnickyStit-ESWW2013-mid.pdf
http://stce.be/esww10/contributions/public/posters/Session13/04-KudelaKarel/LomnickyStit-ESWW2013-mid.pdf
http://stce.be/esww10/contributions/public/posters/Session13/04-KudelaKarel/LomnickyStit-ESWW2013-mid.pdf
http://stce.be/esww10/contributions/public/posters/Session13/04-KudelaKarel/LomnickyStit-ESWW2013-mid.pdf
http://stce.be/esww10/contributions/public/posters/Session13/04-KudelaKarel/LomnickyStit-ESWW2013-mid.pdf
http://stce.be/esww10/contributions/public/posters/Session13/04-KudelaKarel/LomnickyStit-ESWW2013-mid.pdf
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Figure 3. Cosmic ray varability on days 297 -304 of
2003 at the Lomnn.kv Stit, Rome and Athens neutron
monitors. The two measurement intervals on airplane

vy

\

are indicated. The Forbush decrease affected strongly
also high energy cosmic ray particles as seen at Rome
and Athens.

the flight Prague Sofia.

SPACE WEATHER, VOL 2, S05001, doi:10.1029/20045WD0007 4, 2004

Airplane radiation dose decrease during a strong Forbush decrease

F. Spurny
Nudear Physics Institute Czech Academy of Sdences, Prague, Crech Republic

K. Kudela
Institute of Experimental Physics, Slovak Academy of Sdences, Kofice, Slovakia

T. Dachev
Solar Terrestral Influence Laboratory, Bulgarian Academy of Sdences, Sofia, Bulgaria

Received 14 February 2004; revised 25 March 2004; accepted 2 April 2004; published 13 May 2004

[11 Animportant decrease of onboard air crew exposure level was registered at the Forbush
decrease observed urmg the period of disturbed solar condifions at the end o ctober

decrease is observed for onboard measurements and geographically nearby cosmic ray neutron
monitor's data. It seems that both quanl‘ilal'ive and qualitative changes of cosmic rays fields
accompany such type of events. Some previous data on similar results obtained dunn&, 2001 year
both on solar cosmic ray events and Forbush decreases are also referred to and compared with
Mew Ones. INDEX TERMS: 2104 Interplanetary Physics: Cosmic rays; 1610 Global Change: Atmosphere (0315,
0325); KEYWORDS: airplane dose, Forbush decrease, cosmic rays

Citation: Spumny, F, K. Kudela, and T. Dachev (2004), Airplane radiation dose decrease during a stromg Forbush decrease,

Space Weather, 2, SIG001, doi:10.1029/ 2004 SW00D074.
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Figure 5. Flight altitude and exposure levels during Figure 6. Flight altitude and exposure levels during
the flight Sofia Prague.

Decrease of dose at

airplane — middle latitudes —

during extreme FD in Oct.

2003






http://nmdb.eu/
http://nmdb.eu/
http://www.spacewx.com/
http://www.spacewx.com/
http://www.spacewx.com/Space_Weather_Now.html
http://www.stce.be/esww10/sessions/13cosmicraydetectors.php

European Cosmic Ray Symposium)

Bern (Switzeland) and Lodz (Poland) -
Amsterdam (the Netherlands) and Leeds (UK) _
Gottingen (Germ and Paris (FreJ ’

4 Lodz (Poland) ti (Italy)
Leeds (UK) —

s

Len ngrad (USSR)

3 Rome (Italy)

~ Kosice (Czechoslovakia) Kosice maju historiu aj v
Bordeaux (France) europskych sympoziach o

1988 Balaton (Hungary) Kozmickom zZiareni
1990 Nottlngham (UK)

=== S 5992 Geneva (Switzerland)
= 'f"’i—’-' —'1994 Balatonfiired (Hungary)
e tﬁ 1996 Perpignan (France)
~  16th - 1998 Madrid (Spain)
- "17th 2000 Lodz (Poland)
- 18th 2002 Moscow (Russia)
19th 2004 Florence (Italy)
20th 2006 Lisbon (Portugal)
21st 2008 Kosice (Slovakia)
22nd 2010 Turku (Finland)
23rd 2012 Moscow (Russia)
24th 2014 Kiel (Germanv)
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Sym
21" European Cosm'c R " wa | Prof. Sir Arnold w."

Kosmach tak \Y; r- '1984
ako aj v r. 2008.

Najvyznamnejsim hostom sympozia bol prof. A.W. Wolfendale. Na snimke je pri prezentaci vysledkov, ktoré
ukazuju velké otazniky nad suvislostami medzi kozmickym Ziarenim a nizkou oblacnostou. O tejto otazke sa velmi
intenzivne diskutuje v poslednych rokoch. Spoluautormi referatu boli aj slovenski odbornici.

A preco Kosice?...

Moino prave vdaka neutronovemu monitoru dodavajicemu informacie o kozmickom Ziareni do cekho sveta, sir Amold
Wolfendal na otazku dennika Korzar preco boli za miesto konania tohtorofného sympozia vwbrané znovu KosSice, odpovedal s

|J.:|rl"l'-".l"l]r'l'|, e " p|-h:| kbo si centrom kozmickeho :r-fw’ra A uZ varnejsie dodal, Ze kodicky Ustav experimentdlnej fyziky ]F

VYIS apskyim 3 svetowem o WISk v oblasti vwskumu kozmickeho Fiareni dore dosghuie ynikatne ve

«2j medzinarodnej spoluprace”™. (Kurziva — citat z clanku "Eurdpske sympdzium o kozmickom Ziareni (
Korzar 10. 9. "‘I]EI-»I




Loorainated Shudies of the Solar vwind-kagnetosphere-lonos phare |nterachon: Interbal | Ubsenabons September 1HSd - 152 Announcament

Coordinated Studies of the Solar Wind-
Magnetosphere-lonosphere Interaction:
NATO Advanced Interball Observations __ i Nt
September 7-11, 1998 g L T
Research Faculty of Electrical Engineering and
Wo rkshup Informatics
Technical University, Kosice, Slovakia

.‘ ' .
The local crgamramn will be arranged by the Faculty of Electrical Engineering and Informatics, Technical
University; by the Faculty of Science of P.J. Safank's University and by the Institute of Expermmental Physics of
the Slovak Academy of Sciences.

Data (a ich fyzikalna analyza)
Organizra: Z predoslych merani umoznili

David Sibeck { tel. 1-240-228-85435, fax 1-240-228-6670)

Kleudeh(Wmsk_, phone ++421-95-6224554, fax ++421-95-6336292) pa n 1,9.90 roz.é,llrit,
medzinarodnu spolupracu

Coorganizers/ key speakers:

Maha Ashour-Abdalla (UCLA)
J. Bernie Blake ( Aerospace Corporation)

Yurii Galperin (Space Research Institute, Moscow)
Joerg Buechner (MP Ae Katlenburg-LIndau, Germany)
Toshifim Mukai (ISAS, Tokyo, Japan)

Zdenek Nemecek (Charles University, Prague)
Karolen Paularena (MIT, Boston)

Christopher Russell (LICLA)

Jana Safrankova (Charles University, Prague)

Ingrid Sandahl (IRF, Sweden)

Jean-Andre Sauvaud (CESR, France)

1. Hunter Waite (SWRI, San Antonio)

Lev Zeleny (Space Research Institute, Moscow)

Peter Kiraly (KFKI Budapest, Hungary)

Atsuhiro Nishida (ISAS, Japan)

T. Terasawa (Tokyo University, Japan)

Pavel Triska (Inst. Atmospheric Physics, Prague)
Georgy Zastenker (Space Research Institute, Moscow)
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BePi Colombo PiCAM testy v UEF SAV Rosetta — ESS testy v STIL Irsko

Jan Balaz, ing, PhD




iektori z kl'icovych vedeckych a technickych pracovnikov,
tori sa o rozvoj kozmofyzikalneho vyskumu zasluzili.

Prof. RNDr. Juraj Dubinsky RNDr. Ladislay Just, CSc Ing. Jozef Rojko, CSc

=
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KP) — vzta hy KZ ku KP -
iamych efektov. | g
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The effects of magnetic storms - what scientists call space weather - extend from the

ground to geostationary orbit and beyond.

Copied from site of Bell laboratories
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2. Zaciatky kozmického vyskumu (KV, aj experimenty v
kozme) na ceskosloslovenskych pracoviskach:

Interkozmos 1970
— kozmicka bioldgia, medicina (aj na UPJS v Kosiciach)
— kozmicka fyzika (aj UEF SAV, TU Kosice, PF UPJS, LVN)

— dialkovy prieskum Zeme (aj v KE v minulosti)

| Acta Avionica €. 3, rocnik Ill, 2001 , viacero c¢lankov aj z historie a

- z poznatkov z letu |. Bellu na kozmickej stanici

(Casopis vydavany Leteckou fakultou TU Kosice)

Kosice po Prahe a Ondrejove tretim miestom v
Ceskoslovensku, kde bol zaéaty experimentilny KV s

elektronikou na druziciach.




3. Oblasti kozmického vyskumu v SR.

]

L. EXPERIMENTS ON THE SATELLITES

1.1 SLOVAK SPACE MISSION TO STATION MIX Z feportu
O Febwaary 1025 1999 4 whointfenm tpaie Deght of the Fosr Sionuk Astvensnd [com Beth was NK COSPAR 1997.1999

petated Barag O Badsm « Foeneh - Shevih s The progais of Slevik spaie termn
Wi paened M E SeDadi M swtviakag S50l st i osenry, pebiyl il persiu )
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