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FEOMATHHTHBEIN 3O@OERT MWPOKNX JUBHEN KOCMHYECKMX
JIVUEH

Juras Dopmwegy, PAvern CEALOUPEA, VAiciav Peradlixa a Levea ToMidzovi

Pususeckuid uhemumym KNapasea yrusepcumena ¢ M paze, @usuvecnuti unemumym YCAH
g [T page, Busunecxuti uncnemym Hedoeozunecroro unginumyna @ JHpewose

B pafione uaywasmes aAUALE MOZRIIING20 NOLT RN Ma pach pedeseie
HAGTIHOCITIN THUPORET AusHel KocsuieeRus aywetl (yrompebies & drasmet-
utese ohomnavenie KJ1.), Cmgos sumi onpedettses cuemyurame, anpann.
POSAHMELME CTEHYOM, It LIMEDRANSE coanadeslia JINIT SHERMHKOS ¢ Habo-
PO CHEMNREGE, Korlopuil nopvepeang ROMEYRIcs HE oduloRMSeM  pac-
EMOARLL B MNCHOM WAL danadiom nanpesteire. Havepenus nowasan,
o wa pocemogrin = 30 0 nasmiocms 8 sanadwos NARPIESSNUL Ha
409, Goavute, wem & jomchom; Ha pacchoanun ) = 50 s smo pasiunie
yoeaunumics dawce do G0%,. [MTpusedennve pazsunus sencam doaexo an
FPUHLLRE CRIGRTLETRUNCS KT sbo,

BEEJEHHE

B palore mayuaerca pacupejefenne oiorTHocteldl wmpowxux aussein RJI,
BEIBBAAHEIX B aTamochepe seman nepemaHoil xomuodentoii KJI, sueprusa woro-
puix Goneme 10° as, Baamvoneilictene wacrium ¢ Gomemoil smeprieil nepmng-
Hoil womunonentel 1T ¢ aromamm arvoc@eps BHAMBACT, BO-NePOKX, AACPHALIL
raekaj, obpasyiomnll TAaK HAAKPAEMEE CTROX NIMPOKOIG JAHBAA, BO-BTOPWX,
PAfL, 3AERTPORHOHOTORIKY KACKAIOR, TOCTENeHI0 00pasy nniXed BOKPYT CTRO-
aa mapokoro auea KJI [1—3].

I peaymurate BaanMofeiicTBINA 9ACTRIL ANBHA, ¢ OAHOI CTOPOHE, ¢ ATOMHBIMI
ARPAME, ¢ APYIOE CTOPOHK — C ATOMHOE 000A0MKOH, MWAPOKAN JNBEHE Pac-
HPOCTPARACTCA KAK B BOPTHRANLHOM, TAK M B FOPH30HTAIBHOM HANPABICHIAX,
TFopuzonransioe pacnpocrpanende obVEIOBIONO OTIACTH KYTOHOBCKHM pac-
COANMEM TACTH, KOTOPOE MMECT B 9TOM NPONECee HPENMYIECTECHHOD SHAYEHE,
OTIACTH, W B MEHBIIEH Mepe, — PacceAHies OTAENLHEY TacTIn Mof] GOBIIMT
vraas. Bee npescuite sKCHOCpIMERTAZIBHEE I TOOpeTHecKe PAbOTH, KOTOpLE
JANNMAMCE pacTpelefenHes Wapoxnx gueueii HJI, yanrueanm anme yea-
aannme asa flakropa [4—10].

B armx padorax, NpeAHOAranmny Beeria chepuueckn ciMdeTpHaHOe pac-
npepesenne mrpoxux smegeir KJ, naiigena sasncimmocts naoToct g (T. .
UMEeIA TACTHI M) OT PACCTUMNMA ¥ OT CTROMA JWBHA BHITa

1
e~ i

e & — DAPAMET], 3ABMCAIMA OT DRCOTH HAJT NOREPXHOCTRI 3emam. B kac-
HaTHOM MAKCHMYME JIHpuA & = 1.

Tonuko m arom ropy Rowkonn [11], [12] samMeri, 970 MArHETHOR TOe SOMIIT
JOMAKHO BHABATL OUPEACICHEYI ACHMMETPIIO B PACTIPEICNCHHH IAOTHOCTH
sacTin waHpokoro mueEa [ Tes, uro 0HO NCKPHBAAST TPAEKTOPIE 3APHIKCH-
HHX 9acTOH. JTa AcHMMETPHH HPOABIASTCH B TOM, 470 mmposnil musens KJI
He cepuueckl CHMMeTPHYeH, A YUINEeH B 3808 H0-BOCTOTNOM HATIPABTEHII;
ceueHNE JIBHA MO3TOMY He Kpyrosos, a snamntaecckos. B cnoil meproii paGo-
re [11] Hoxxonn omemna, 4To rIaRpaf OCh XMICA B 3a08JTHO-BOCTOMHONM
HALPARICHITN B B4 PASA JINHCS, 96M TIABEAA OCh B COREPO-IOMHOM HATPARITe-
ann. B enepyonen paGore [12j o cOABI CBOW OUEHKY ACHMMETPRI X POKOT0
JIMBHA KA YPOBHe MODA na 25,
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ON THE LUNAR VARIATION OF COSMIC RADIATION

J. Dusivset
Engineering College, Kokice

P, CHALOUFEA
Fhyesical Laboratory, Slovae Acad. Sei., Lomnicky dtit

The paper investigates the lunar variation of the intensity of cosmic radiation as as-
sumed by E. Bagge and 0. Binder. By evaluating the data of two stations on the same
moridian cirele (Rome and Makapuu Point) we reach the conclusion that this lunar
wvariation is only apparent, The result ebtained by E, Bagge and O, Binder could be caused
by a small difference between the diurnal period and the assumed lunar variation. This
staternent is demonstrated by searching for varistions with periods 22, 23, 24, 25 and
25 hours which also differ little from the 24.hour period of the diurmal variation, For
these caleulations the data of the station Mt. Norikura were used.

O J¥HAPHOII BAPUAITHH KOCMHYECKOIMD H3JI¥YYEHMA

B pafiore nayqaeTen TVMAPHAH BaDIA LT HHTEHEMREOCTI KOCMISOCHOTO SEVTY YOI, KO-
Topyee upeanosarams O, Barre i O, Buugep. O0paGoran Janmue qByx crasignd, Jess oug
A MEPHANAHNOE ORPY#IocTH (Pas 1 _'H':umrty}' TIofnT), s mpIEst K 3aKADECHIED, 9T0
YEAIEHHAN JYHAPHAA BIPHAUMA ABAACTCH TOIBKO BEawywedcn, Peayasrar, Koropuwid noay-
i 3. Gare u O, Gueaep, somer Brare ofycaonmes eforniioil pasamiged & nepioice JHen-
WOH B NPCANOARrACMON JYHAPHOE RAPHATINE. ATO HOUIC YTRCPAGICHHE MU A0MOHCTPHPYEM
AORCKAMIE BApIaIn ¢ nepuogassr 22, 23, 24, 25 w28 9acoB, TANHC MATG OTIHTAOMMMICH
ot 24 uacoRorn LT EE DR bl AHEBH R Bl PPHALHE Ao ovix PACHETOE MK HCNOTLIONAAN JI3HH e
craniist Mr. Hopiiypa,

INTRODUCTION

At the conference on cosmic radiation in Moscow 1959, E. Bagge and
Q. Binder [1] reported a variation of cosmic radiation with a period of one
lunar day. By harmonie analysis of the data obtained by a cubical telescope
they obtained a wave with an amplitude of about 0-2%, with a maximum about
15 to 20 hours after the upper culmination of the Moon. For the variation of
the neutron component, a preliminary analysis led to a value of about 0-49.
Considering that the amplitude of this wave is about as large as the amplitude
of the diurnal wave of cosmic radiation [2], the interference of the two periodic
variations should be considered and the present concept of the diurnal variation
would have to be corrected. Moreover, the diurnal variation would periodically
vary with a period of one lunar month (i.e. 20 days 19 hours), which is an
interval near the period of the 27-day variation of solar origin.

As the entire effect is greater for the neutron component and as for this
component no temperature correction [3] is necessary, we have in this paper
used the data obtained from detectors of the neutron component at different
stations. We have used these data in the form as given by the World Centre
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Od pozemnich méfeni kosmického zareni k méfenim na
druzicich

Méreni kosmického zdreni v Tatrdch
se datuje od r. 1958. Prispévek
Ceskoslovenskych fyzik( k IGY
(International Geophysical Year).

Dnes pracuje na Lomnickém stité
neutronovy monitor spojité méfici
kosmické zdreni s vysokou
statistickou pfesnosti (1.6. 106 /hod).

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

Zacatek 70. let 20. stol. - moznost

méfeni na druzicich (i niZsi energie).
Prof. J. Dubinsky - feditel UEF SAV.
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Merania KZ vo Vysokych Tatrach. Lomnicky Stit.

In 1950’s: for Czechoslovak CR physicists High Tatras were natural place for
experiments. After start in Prague — works developed there.

Nature 168, 1004 (08 December 1951); doi:10.1038/1681004a0

Determination of the Mean Life-time of y-Mesons

J. PERNEGR

Institute of Nuclear Physics, Academy of Sciences, and Institute of Physics, Charles'
University, Prague. July 25.

THE photographic emulsion method has been applied to the determination of the
mean life-time of p-mesons from their anomalous absorption. liford C2 plates with
emulsion thicknesses 140 y, 150 p and 185 p were exposed to cosmic radiation
under controlled conditions for 42 days during the winter of 1950 in the High Tatra
Mountains. One batch of plates was exposed without any absorber at Skalnaté
Pleso (1,780 m.) and another one was placed on the top of Lomnicky Stit (2,640
m.) under 12 cm. of lead absorber, corresponding in stopping power to the layer
of air, 85 gm./cm.2, between the two stations. The plates were developed by the
freezing method of C. C. Dilworth.




Nature 168, 1005 (08 December 1951); doi:10.1038/1681005b0
Transition Effect of the Star-producing Radiation, L. TOMASKOVA

FLetters to the Editor

MESON SHOWERS AND ACCOMPANYING DISINTEGRATIONS
(Mesonmnsie TUBHIT I CBASAHNEEE © HUMH pacnajg Agep)

An investigation of the production of mesons and heavy particles during the collision
of high energy cosmic ray particles (E ~ 101 ¢V) with atomic nuclei furnishes experiment-
al data on the multiplicity of the production of new particles and the localization of the
field energy of the nucleon [1]. The disintedration of the nucleus which oceurs during
suc?i collisions, provides the means for verifying the applicability of various models of the
nucleus,

An attempt is made to contribute to a solution of the question in which energy region
the plural production of mesons predominantly occurs and at which limiting energy the
multiple process predominates (terminology according to [2]); in addition an attempt
iz made on the basis of new experimental material to obtain data on the mechanism
of the disintegration process which was investigated in an earlier paper [3]. For this

surpose Ilford G 5 nuclear plates irradiated both in the stratosphere and on Lomnicky
tit were used,

The analysis of the meson showers was carried out in nine cases of jets (at least five
shower particles and at most three slow particles), seven of which were caused by primary
protons and two by neutral particles. The energy of the primary particles y, was deter-
mined in the usual way from the angular distribution of the shower particles [y, =
= (tan #, tan &,_,) "' where yp, is the primary energy in units of rest-energy, @, and
#,- are the half.widths of the angles which in the laboratory coordinate system contain
the fraction f or 1 — f respectively of showar particles. The measured distributions of
momenta were then transformed into the centre of gravity system; the expected isotropy

was ascertained within the limits of statistical errors. If log g is plotted as a function

of log (y, tan #) according to [4], the points lie approximately on a line with slope 2, which
is a further confirmation of the isotropy. Inconsistent data has meanwhile been obtained
on the coefficient of inelasticity K of the collision, defined as the ratio of the total energy
of ejected megons to the kinetic energy of the primary particle in the centre of gravity
system on the assumption that all mesons in the shower are @ mesons (a third of these
neutral mesons) and that the energy of all ejected mesons is approximately identical:

L.5n 4 y.sin

K Zply, — 1)
where n is the number of charged mesons in the shower, #, is the limiting angle of the
showar in the laboratory system, s is the ratio of the mass of nucleon and & meson. For
K we obtained the values 0.2; 0.22; 0.3; 0.42; 0.65; 0.73; 0.87; 0.88; 0.91. From these data
it follows that in the region of interaction energy above 10™ eV the multiple process of
mgson production predominates, We further measured meson showers accompanied by
considerable oscillation or evaporation of the nucleus (more than 4 slow particles Ny, leav-
ing grey and black tracks); altogether 46 cases of such showers were measured. The angu-
lar distribution of the shower particles is practically identical forstars containing different
numbers of slow particles N, and shows marked collimation of the shower particles and
at the same time, however, a considerable number of particles in the reverse direction. It
seems, therefore, that these less energetic interactions are accompanied by the plural
production of mesons, Marked collimation was also ascertained with « particles ejected
during the disintegration of the nucleus accompanying the meson shower, This collimation
of a particles was also observed, however, with stars not containing shower particles;
an analysis was carried out on 1250 stars in emulsions from the stratosphere and from
Lomnicky Stit. The measured data can either be explained on the basis of an earlier
assumption of the emission of x particles from the point of local over-heating of the nucleus
during the collision [3] or on the assumption that during the collision the nucleus first
splits into two fragments tho lighter of which disintegrates into x particles while the
heavier evaporates. A systematic and detailed analysis of the results of these measure-
ments will be carried out on more comprehensive material and published in a future
paper. JarosLAvV PERNEGR
Received 14, 7. 1055, Institule of Physics, Charles University, Prague

’

References — Jduwmepamypa
(1] Bhabha H. J.: Congress in Bagnéres de Bigorre 1953, p. 205,
[2] Potrzilka V.: Cs. das. fys. 4 (1054), 557,
[3] Pernegr J.: Proceedings 11. el. Czechosl. Acad. 61, No. 30.
[4] Bertolino G., Pescetti D.: Nuovo Cim, 12 (1954), 630,

194 Yexoet. gua. wmypn. 6 (1056) 2

Pernegr,J
Chaloupka, P.

Letters to the Editor

BOCTOYHO-3AITAJTHAS ACUMMETPUA HA 48 °N TEOMATHWTHONR IWWPOTHI
(East-West Asymmetry on the 48 °N of the Geomagnetic Latitude)

WNamepenusn BINCAHMA MATHUTHOIO [MOIA 3eMIH HA 3APAMEHHEE NepPoMYHbE HacTRIE
KOCMUYECKOr0 M3Jyue i NpOoHBOQMIMCh 0 CHX NOp B OCHOBHOM BOJIM3H IeOMATNUTHOrO
DKBATOPA, IAE Mepenec YACTUIl, NONATAIIIX HA NOBEPXHOCTD 3EMIIM ¢ 3ANAfa, NPOABIAETCH
EanGomee ApKo [1]. Benndmis BOCTOYHO-3AMAKHON ACHMMETPHIL, MAMePEHHEIE PA3mbiMI ABTOo-
pamu na (oiee BECOKHX FeOMAarHUTHHX HIIpoTax [2], oTIMYalTCA JOBOJBHO CHIBHO ApPYT
OT APYTa; HOATOMY ONEHKI 0THOCHTENLHOD KOJIHYCCTRA OTPHIATENLHELX YACTHI] B MEPBIHHOL
KOMITOHEHTE KOCMHHMECKOrO MaidyveHHA, MOJYYeHHEIe N3 BTHX HaMepeHuil, Takme 3HadM-
TeABHO pasauMyalTeA. MEL COMIM MOJTOMY lelecooipasHbM M3MEPHTE PACHPETenene Yac-
THU B pA3iuuHbX Hanpapienuax pa Jlosmuuurom Wlwre (2640 s mag yposHeM MOpA, reo-
MarHuTHas wiapora, 48 °N).

~ :

T e . .

50 G 60" a0 g 0 60 g W

Pic. 1. 1 - koauuecTRO JTBOHHHX coBMagenwit m Mmm; 2 - samax; 3 - semmrHsui yrom;
4 - BocToK 90°.

Tabmuma 1.

| i | Isottnme copnajermst. | Tpotimste coBnajenia | Mpojomsn- |
i <3e:1}ﬁ1'. ~ — .} TembHOCTH
yroxa z v | z | v | waMepenys
] 0 ' 2818 8 | 483 | 483 f 115
i 15 | 213 | zso | 483 | 460 | 115
] 30 | 3408 | 3244 | 602 | 580 | 180
l 45 | 2306 2161 | 440 | 428 | 180
60 | 7w | 1080 | 212 | 215 | 180 |
| 75 | 348 ! 32¢ 64 | 52 | 120
| 90 i e | 112 | 17 | 18| 0
i Beero ‘ 12773 | 12319 ‘ 2301 ‘ 2236 1 960
i

Mu npuvessan ofsMHOC TeldecKOmMYeckoe upienocolbnenue co cderduramir Iefirepa-
Miosnepa [3], nponssogersa Tecaa, ¢ guamerpom 30 s, mmnofi 300 sm. IBottuse s Tpoit-
HEIE COBNAJENHA DPErncTPHpOBATNCE IBYMA HesapHCHMBIMK cXemami cosnagenud. [lna
YCTPAHEHIA BAEKTPOHO-HOTOHON Caaraomeit MeHLY CHETHIIKAMI, BRINUYCHHBIME B CXeMy
ABOJIHEIX COBUANEHEN, TOMemaAcHd CBUHUOBEHL (10 em) TOrIOTHIENS, MENIY CHETHHHAMIK,
BKIIOYEHHEIME B CXeMy ABONHHX ¥ TpoifHRX coBmagenmii momemaica padeHeltmndi cnolf
20 ca CBMHLA, TAK YTO TPOMHBE COBNAJEHHA COOTBETCTBOBANY TONALKO TAKHM YacTHLAM,
KOTOPHE PO CBNHIOBEM IOTI0THTeeM ToaunHol B 30 exm. Beck Teaeckon Ha cHeTIMKOR
MO0 OBUI0 BPAWATH BOKPYT FOPHAOHTANEHON W BepTHEAIBHON ocelt, 4T00 MMeTh BO3-
MOMHOCTH WIMEPATH WHTEHCHBHOCTD YACTHII B PAMMMYHLIX A3MMYTANGHHNX W SEHUTHHIX
HanpaBieHnAx.

Czechosl. Journ. Phys. 5 (1955) 1 91



THREE VARIATIONS IN THE INTENSITY OF COSMIC RADIATION
IN THE FIRST HALF OF 1958

J. Heapgy, P. Cratovrra, V. Kapedra, T. Kowarsern* P. Moxry Prof Petrzﬂka
Institute of Physics, Czechosl. Acad. Seci., Prague . ,
Prof. Dubinsky

The time courses are given of three variations in the intensity of cosmic radiation, which
oceurred in the first half of 1958. The measuring apparatus is deseribed and the energies of the
particles recorded a reestimated. The paper is the partial result of systematic measurements
of the intensity of cosmic radiation carried out in Czechoslovakia in the International Geo-
physical Year.

MATEMATICKO-FYZIKALNY CASOFIS SAV, X, 41960

PRIEBEH INTENZITY KOZMICKEHO ZIARENIA
VROKOCH 19581959

JURAJ DUBINSKY. PAVEL CHALOUPKA, TADKUSZ KOWALSKI
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SOLAR PROTON EVENT OF MAY 7, 1978 RECORDED AT LOMNICKY STIT

# 0. Hendik, Instivare of Experimental Physics of the Slovak Academy of Sciences, Lomnicky fuit
J. Dubinsky, Institute of Experimental Physics of the Slovak Academy of Sciences, Kedice

Beewived I7 Samary 1979

Coanemee npotomios sfpasaams: 7-rs wia 1978 1. perneTpapoaamoe & sleepanTepun Jleanmen umer
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CTATRE SO0°HET KPATHYI r
T weas 1578 T 4— NM - 64 b
STHTYTE FCRpRTATINOR daioor CAN wa Toummmon sz,

This s shoit reporl on the umique increase of solar cosmss radiation recorded on May 7, 1978 by the
meutron 4-NM-#4 supermanitor, located at the establishment of the Institute of Experimental Physics
of 1he SAV a1 Losnleky it

The 4-NM-64 neutron supermonitor, located at ™
Lompicky stit ($%20°N, 20-22°E) ar 2632 m mean
sea level with a verical threshold rigidity R, = &8
40GV (Shea et al, 1968) recorded an increase
in the number frequency of the neutron coniponent
of cosmic radiation relative 1o the normal level on May
7. 1978, This increase was due to un increase in the solar
particle flux, genernted on the Sun. Together with the
events of Sept. 19 and 24, 1977 (McKinnon, 1578)
and Mov. 22, 1977 (Dubinsky et al, 1976) it is the 62
fourth case of solar GeV energy partichs being
recorded by ground-hosed experimental insruments
in the 2151 eyele of solar activity. In comparison with
the time variations of the number frequency of the
neutron component of cosmic radiation in preceding
cases, this increase was the largest in amplitude
since May 4, 1960 (Tlendik, 1975),

The increase i solar cosmic radation of May 7,
1578 was observed during the increasing phose of
a large Forbush decrease of the intensity of galactic
cosmic radiation which bepan on May 1, 1978 a0
08 38 UT (Fig. 1). Figure 2 shows the time variation
of the Sminute data from the &-NM-64 peulron
supermonitor nt Lomnickg Stit. The data have been
corrected for pressure relutive to the mean value of
atmospheric pressure of $50 mm Hg with a baromerric
coefficient of 10247 per mm Hg. The absorption
path of the selar particles in passing through
the Farth's atmosphere has been taken into account.

65

Fig. 1. Valwes of the abundance of the newirvn somponest
af cowmic sadiation, orreced foe prevure, reeanded at Los-

nickd it May 14, 197%,

Ball, Astios, lnst, Caechosl, 30 (1975), 335340,

Fyzikélny Zasopis 19 (1969), No. 4

THE ENERGY SPECTRUM OF THE COSM
IC RAY E
ON 28 JANUARY 1967 MISSION

PAVEL CHALOUPKA, JOZEF ILENCIK, Kosice

1 (4] 1y 96 ere SCUre m 1 o 11¢ ravs h‘ 171
O] t,he 28th f-]anua, rl [ t;]'l 1I'é occu d all emission 0{ A 0. .
cosm1 4
t;h(..‘ SUIL I!l trh!b artl(,le W

. e deal with the time depende icles
em:tf:ed from the Sun on the exponent of the energ\l s;SZ;I::n? f‘;léeui’:(;'t'clldf .
obtained at 16 stations, the list of which is given inv'.l‘a.blc 1 . -
The values of the neutron component intensity were plotted against thos
of the cutoff rigidity R on the basis of obtained data. The values of‘}? UO'S:
here .ha,ve been calculated by Finch and Leaton [1]. Figures la, b, ¢ 1]"9
the time dependence of the relative changes of the intensity of t.l;e ;1eutgl‘ve
component on 28th and 29th J anuary 1967 at Alert, Leeds and Pic dy Miz:;l

The dependence of the maximum amplitude of the variation |-{-§—
(in per cents) of the neutron component on the cutoff rigidity is [slm\i::a;{

Fig. 2. (The stations are denoted according to Table 1.)

Tahle 1

| ] ) I o P T
o Ititude |
geo | geo- N ‘utoff i
gre.lphic | graphie | abovs r:gL:l;:t\ i
| lattitude i longitude | ‘“"i I“]"'“I | [Gvy |
P— e e — I * m )
1. Alert (Canada) T e | —eme e oo
. 82 | — ] I 5
! 2 Churclall (Canada) | oo7s |Zacos| s | 021
. Da (USA) [ 3278 } 96. ; t
Jallas 32.78 | — 96.80 5
| & Deep River (Canada) | 4610 [“ 750|145 1o |
IR wer SA) 39.75 ’--]Q.‘“ ¢ 2.
| 6. Goose Bay (Canada) ’l 53 ';‘3, [ ﬁ(;:g I 0 - |
I 7 Inwnk (Canada) | 6835 | 13303 | 3 o |
! g. ?{ﬁfﬂ;ﬂ (Canada) | 4540 |— 75.60 zll) {;J'(l)S |
9 Kie (Germany) [ 5433 10.13 0 29 |
- Leeds . (England) | 5382 |— 155 10 ﬁ.ZH {
]lé JE-O?’."{H.?CI‘_!; Atit (C:m:chosio\mlc ia) | 49.20 ‘ .".0..2'2 25‘{2 iy |
1 égﬁma (%nglnnd} | 5153 |— G:IIQ ‘ :!5 ;!fig |
| 14. Oulu gk‘tiﬁllﬁxd) | oo 530 o ¥ |
| {; glppéu[r{u i {]{;:_vedcn) ! 5'2;8}: 12‘?32 i 3 | ?2’: |
. Pic du Midi | a3 | ! i
[ 16 Pic du Midi (France) 4293 | o2 [ 2860 | 536
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OKZ (neskér OKF) - zaciatky po r. 1970:
Jozef Tlenéik (od zalozenia UEF 1969)
Ladislav Just (od zalozenia UEF 1969)
Mikulas Bané (od r. 1971)

Karel Kudela (od r. 1971)

Marian Slivka (od r. 1974)

Milan Stehlik (od r. 1975?)

Prof. J. Dubinsky viedol (okrem prac OFVE) prace v oddeleni,

nachadzal nové kontakty, orientoval mladych na spolupracu.

Viacer{ pracovnici oddelenia posobili/pdsobia aj na KJF — prednasky,
cvicenia, postgradualne studium pre ucitel'ov (pod jeho gesciou), tiez
diplomové prace — od r. 1974




Oddelenie (koSicka Cast’) profitovala : (a) z toho, Ze sme
mohli pouZivat’ priestory katedry (a pouZivam(e) aj
teraz), (b) z kontaktov so Studentami, ich odborny
rast cez KJF ap.

OKF - st’ahovanie

1. Moyzesova 11 spolu s KJF

2. Srobarova ul.

3. Jesenna ul. spolu s KJF

4. Bulharska ul. 2 «— {

Lomnicky stit a viacndsobné st’ahovanie skupinky v
Tatrach.




octa phys. slov. 27. {1977), No. 4

STUDYING HIGH ENERGY COSMIC RAYS BY USING
EMULSION STACK CONNECTED
WITH IONISATION CALORIMETER

HIYYEHME KOCMHYECKHMX TYYER BBICOKOW YHEPTHH
MPH NOMOEH 3IMYIb3HOHHOTO EIOKA,
COETHHEHHOIO C HOHH3IANHOHHLIM KAIOPHMETPOM

1. DUBINSKY, L. JUST, Kosice®
A.J. SOMOGYI, Budapest**
5.SUGAR, B. CHADRA, Ulan Batar®**
. B. BAICAN, M. HAIDUC, 5.NEAGU, T. VISKY, Bucharest***+
Y. BASINA, S. BRIKKER, N. GRIGOROV, M. KONDRATVEVA, L. MISHCHENKO,
R.NYMMIK, L. PAPINA, A, PODGURSKAYA, L. POPEREKOVA, I RAPOPORT,
V.S50KOLOV, V. SOBINYAKOV, Ch. TRETYAKOVA, L. CHI KOVA,
V. SHESTOPEROV, Zh. SHOPENBERG, Moscow*#*++

In the paper there are presented results of interactions of nuclei with nuclei at energies EZ 107 eV,
It is shown that there exists a class of interactions which does not cerrespond to the superposition of
independently interacting nucleons of the impacting nucleus with necleons of the target nucleus,

On the board of the satellite “Intercosmos-6" there the BFB-§ apparatus was placed for studying
high energy cosmic rays. . '

In this apparatus a big emulsion stack was located between two track spark chambers having a good
depth discrimination ability. The spark chambers together with tae stack were located aver the
ionization calorimeter of a rather small thickness. Over fhe uppe: spark chamber the scintillator
detector CC-1 for determining the space angle was placed, in which the particles were Tegistered ; it
enabled also the crude estimation of the primary particle charge (Fig. 1). The second scintiltator OC-2
was located between the stack and ionisation calorimeter and served for the registration of primary
particle interaction events in the stack. . )

‘The spark chambers were photographed by pairs of photoapparatises. The following pﬁ-ucesing of
these photographs enabled to obtain the spatial picture of particles pasing through the chambers. The
whole information about the ‘work of the apparatus was also registesed on an X-ray film. '

The spark chambers were triggered when in the ionisation calosimeter an energy of not fewer
SX 10" eV was registercd, then the detector CC-1 was switched on aad through the detector CC-2 at
least 4 particles were passing.

* Institute of Experimental Physics, Slov. Acad. Sci., Moyzesova |1, CS-041 54 KOSICE.
** Central Research Institute for-Physics, H-1525 BUDAPEST.

*** Institute for Physics and Technology, ULAN BATAR, Mongolia.

**** Institute of Atomic Physics, BUCHAREST, Roumania.

***** Institute of Nuclear Physics, Moscow state University, MOSCOW, USSR,
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DETERMINATION OF THE SPECTRAL CHARACIERIS'I'ICS

OF ELECTRON PULSATIONS ACCORDING
TO THE INTERCOSMOS — 5 DATA

MARIAN SLIVKA®, JURAJ DUBINSKY*, ANDREJ FUTO*, KAREL KUDELA®,
KOSICE

The paper describes the computational methods of the spectral and Fourier analysis
time scries and their application for the rescarch of pulsations of electrons according to -
the Intercosmos — 5 data.

ONPENEAEHHE CIEKTPANLHBIX XAPAKTEFHCTHK ITYJARCALIHMH
IHEKTPOHOB 1O JAHHBIM CITYTHHKA HHTEPKOCMOC —5

B crathe npHBencAbl BEIMHCIHTENLELIC METOAL CHEKTPANRHOTD B PyPLE AHANHIOR
BREMCHHLIN PAAOR. TH MeTOEL! NPHMCHEHE] B BOCIEOBANMAX Ty bCALIHA AMEKTPOHOR
ne paHuem cnytanka HHTEPKOCMOC — 5.

I. INTRODUCTION

For the research of magnetospheric processes it is important to study the
dynamic processes which develop pulsations of various kinds. The measurements
made on board of satellites point to the existence of electron pulsations in the
magnetosphere. Among pulsations occurring in the magnetosphere these pulsa-
tions have so far not been understood well. No definite mechanism for thier origin
has yet been suggested, except a few remarks in papers [1, 2, 3] and [4]. Their
dependence on the occurrence of other geophysical phenomena has not been
studied in detail either. Some events of fast irregular changes of electron intensity
with energies E, >4y keV were observed on boards the satellites Intercosmos
— 3 Intercosmos — 5. The first results presenting the amplitude characteristics of
precipitating and quasitrapped electrons with energies E, >40 keV according to
the Intercosmos — 5 data are in [4]. .

In this paper the system of programs for computers is described with the
application of the Fnuricr and the spectral analysis. These programs were used for

* Institute of Experimental Physics, Slovak Academy of Sciences, Moyzesova 11, 041 01 KOSICE,
Czechoslovakia.
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CURRENT DENSITY AND DIFFUSION COEFFICIENT
FOR COSMIC RAY PARTICLES

MILAN STEHLIK,* JURAJ DUBINSKY,* Kosice

The expression of current density for cosmic ray particles scattering in the interplane-
tary turbulent magnetic fields is found in the work. It is shown that the convectional
component of the speed of the current particles does not correspond io the solar wind
velocity, but it is determined by the “drifting” velocity of the charged particles in the
solar wind. A tensor coefficient diffusion is computed in the case of R <[, , where R is
the Larmour radius. The longitudinal spatial diffusion coefficient and the mean free path
are discussed in detail.

MNIOTHOCTh TOKA M KO3OCGHLHEHT THOOY3IUH [ HACTHI
B KOCMMYECKHX J1YYAX

B paGote naiineno BbipakeHe AR MAOTHOCTH TOKA MACTHI| B KOSNHYECKHX ny4ax,
KOTOPhIE DACCEHBAIOTCA B MEKINAHCTHBIX TYPOYNEHTHBLIX MATHHTHBIX MOMSAX.
TTokasano, 4TO 0OLIMHAR KOMIOHCHTA CKOPOCTH TOKA YACTHI He COOTBETCTBYET
CKOPOCTH CO/IHEHOTO BETPA, 4 ONPEAENAETCA CKOPOCTBIO NIPeiicha 3apsKeHHBIX YacTH
B conxeynoM seTpe. Tensopusi koadubuuuenT fudbyIun pacuutan & ciyqae R< [,
e R oGomawaer paguyc Jlapmopa. [detansHo oGcywnasorca ko3tuumenT
NPORONBHOA MpocTpancTREHHOW Auddpy3ud M CpenHss AniHa caofognoro npobera
4aCcTHLL.

I. INTRODUCTION

In the investigation of the scattering process of cosmic ray particles in an
interplanetary irregular magnetic field many authors have been using the ready
diffusion equation, resp. the Fokker—Planck equation. It cannot be doubted that
in the case of many phenomena, where the mean free path of the cosmic ray
particles is larger than the irregularities of the medium [1, 2], the application of a
more general equation — the Boltzman kinetic equation for the mean distribution
function F(r, p, 1) — is necessary. This equation has the form [1]:

(3+L) Frop, 0 =Col F,

* Institute of Experimental Physics of the Slovak Academy of Sciences, Moyzesova i1,
040 01 KOSICE, Czechoslovakia,
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PITCH - ANGLE DIFFUSION RATE OF GEOMAGNETICALLY TRAPPED ELECTRONS
E, > 40 keV ESTIMATED FROM INTERCOSMOS-5 DATA

K. Kudela, J. Matifin, Institute of Experimental Physics, KoSice
Received 11 September 1977

OueHKa CKOPOCTH MHTY-YT/I0B0H AHdihy3un dtextponos (E, > 40 keV) 3aXBateHHBIX MAMHHTHEIM NoJeM 3emiin
10 xannsM cnyTEEka Marepkocmoc 5

Ha 0CHOBAHHH JaHHBIX A3MEPeHMI Ha GOpTy HA3KoopOHTHOTO cy THEKa MHTEpKOCMOC 5 onpeneneHs! koaddu-
LHEHTE! TATY-YTI0BOH mubdysnr onexrponor ¢ smepraci E, > 40 keV, 3axsaueHHBIX B MATHHTHOM IO
semin Ha 25 = L = 40, ITOTOKHINEKTPOHOB HHTEPMPETAPYIOTCA B 0B03HAYEHHAX MHTY-YIIOBOTO pachpe-
OenecEns BOIAM3A KOHYCA NMOTEpPb. B mepHOAL! TeOMATHHTHOTO CHOKOMCTBHA 3Ha4YeHWs D HaxomATCA B mpe-
nenax 1075 — 1073 cex ™, Bo Bpems MarsmTHO# Gypu 16— 17 gexabps 1971 r. yeranosneno sospacranue D
ocobGenHo Ha L ~ 3, rie oHO HOXOmAT 1o AsyX nopaaxop. Ha Gonee seicokux L pacnpeenexHe NOYTH H30-
TPOTHO. OUEHKH CKOPOCTH MUTY-YTIOBOM AAd(y3uu CPABHUBAIOTCH ¢ Pe3yNnbTATAMH TMPEeJBIIYIIHX SKCHepPH-
MEHTANbHLIX OMpenenenni D.

The coefficients of pitch-angle diffusion of electrons with energies E, > 40 keV, trapped in the geomagnetic
field at 2-5 = L = 4-0, are estimated on the basis of low altitude satellite measurements made by Inter-
cosmos-5. The electron fluxes are interpreted in term of pitch-angle distribution near the loss cone. During
geomagnetically quiet intervals the values of D are in the interval of 10~ 5103 sec™ 1, During the magnetic
storm of 16— 17" December 1971 an increase in D can be seen, especially at L >~ 3, where D increased by
as much as two orders of magnitude. For L = 4 the distribution was nearly isotropic during this storm. The
estimated rates of pitch angle diffusion coefficients are compared with previous values of D determinated

229

Kpamxue coobuenus

OUTER-ZONE ELECTRON BOUNDARY
ACCORDING TO INTERCOSMOS-13 MEASUREMENTS

KAREL KUDELA, JAN MATISIN

Institute of Experimental Phys., Slov. Acad. of Sci., Kodice*)

Summary: The position of the high-latitude boundary for electrons of E, =40 keV and

E, > 1 MeV on a low-altitude satellite is studied. An assymetry of this boundary with respect
1o magnetic local time has been detected. This assymetry depends on geomagnetic activity, Changes
of boundary position are more pronpunced for lower energies than for higher. The boundary posi-
tions obtained by Intercosmes-13 are compared with those obtained by the OGO-6 and AZUR
satellites.

1. INTRODUCTION

The high-latitude trapping boundary of electrons with energies above several tens of keV

has been studied by many autors, in recent years, c.g., in [1, 2]. The structure of this boundary
is used to determinate the transition between open and closed magnetic field lines and other
magnetospheric features. The position of the boundary is characterized by invariant latitude, at

experimentally.

1. Introduction

Among processes which are important in the complex
of solar-terrestrial relations, there are the dynamical
processes of trapped electrons and protons in the
Earth’s magnetosphere. The dynamics of these particles
is influenced by solar and geomagnetic activity.

The equilibrium structure of the spatial distribution
of electrons with energies E, = 35—560 keV within
the plasmasphere has bean recognized to be the
result of the balance between pitch-angle diffusion and
radial diffusion from an outer zone source (Lyons
and Thorne, 1973; Lyons and Williams, 19’1‘5). The
pitch-angle diffusion of electrons is connected with the
resonant scattering on low-frequency electromagnetic
waves (Lyons et al., 1972; Etcheto, 1973). Thus, the
pitch-angle diffusion rates, obtained experimentally,
are of great importance in the understanding of the
dynamics of such electrons.

The measurement of charged particle fluxes by low-
altitude satellites in the magnetosphere is a useful
tool for studying the dynamics of geomagnetically
trapped radiation. At these altitudes we observe the
values of electron and proton fluxes near the loss cone
and, directly, the precipitation of particles into the
atmosphere.

Bull. Astron. Inst. Czechosl. 29 (1978), 229232,

The Intercosmos-53 satellite was launched on
December 2, 1971 into an orbit with an apogee of
1200 km, a perigee of 205 km, an inclination of 48-5°
to the equatorial plane and an orbiting pericd of
98 mins. The satellite carried a PG-1-A apparatus
(Fischer et al, 19'."4) for measuring of electron,
E, > 40 keV, and proton fluxes, E, = 0-5—14-5 MeV.
The satellite was oriented along a geomagnetic field
line and the electron detectors (and proton, too) were
placed so that they could measure the flux of particles
parallel, antiparallel and perpendicular to the vector
of the geomagnetic field intensity B.

The important characteristic of trapped radiation is
the dependence of the flux on B (height dependence)
at constant L(J = J(B)). From this we can estimate
the pitch-angle diffusion rate (Theodoridis and Paolini,
1967; Fritz, 1974). In the present paper we are going
to estimate the pitch-angle coefficients according to the
measurements made by the Intercosmos 5 satellite.

2. Observations

The height dependences of the electron flux, E, >
> 40 keV, were obtained from a large number of
satellite passes through a certain region in L— B space.
They display a strong variability in time (see Fig. 1),
especially in the slot and in the outer radiation belt.

which an intensity cut-off is observed (.}, or background boundary (A, E)' where the intensity
falls to and remains at the level of the cosmic ray background 10* el/(cm* s sr) for at least 165
[3]. For magnetically quiet periods boundary position A, according to [2] is used.

a) b)
a e
—106} . ﬁm
i )
~ £ orb. 458 - 461
o o
L — h
b 6 MLT = 00-03
- orb. 458 - 461 Kpe0
L 29, 4. 1975
10tL MLTe 112130 fo4
: Kpe0
3
'lo il 1 A L i 1 UJ R — - '
50 60 70 80 LT % 80 0 dgo miT

Fig. 1. Flux profile of electrons of E, = 40 keV recorded by the Intercosmos-13 satellite near
the outer trapping boundary for quiet periods. Passes on four subsequent orbits were used a) in

the noon sector of MLT, b) in the midnight sector.

*) Address: Moyzesova 11, 040 01 KoSice,
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QUASITRAPPED PROTONS (E, = 1—-11 MeV) NEAR
L =4 REGISTERED BY INTERCOSMOS-13 SATELLITE

Ivan KimAk, KAREL KUDELA
Institare of Experimental Physics, Slovak Acad. Sci., Kofice*)
P. V. Vakurov

Institute of Nuclear Research, Moscow State University, Moscow**)

Summary: Darta obtained from apparatus derecting energetic particles en low altitude polar
orbiting sarellite Intercosmos-13 show enhancement of quiasitrapped proton flux (E, = I—11 MeV')
near L = 4 in comparison with both and lower L. This phenomenon persists during intervals with
low level of geomagnetic activity. Possibility of influence of false pulses on the result is discussed.

1. INTRODUCTION

Measurements from Intercosmos-13 Satellite (H,., = 1689 km, H_

are available from the end of March 1975 until June 1975.

o = 284 km, i= 82-9°)

*) Address: Moyzesova 11, 040 01 Kosice, CSSR.
**) Address: 117 234, Moscow, USSR.

Sludia geoph. el geod, 26 [1982)
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Letters to the Editor

EFFICIENCY OF A COSMIC RAY NEUTRON DETECTOR
DETERMINED BY THE MONTE-CARLO METHOD

OMNPEIENEHHE KO3OOUHMEHTA MOJEIHOTO NEHCTBHA JETEKTOPA
MOHTE-KAPIO

KUDELA K.,* PAVLISKO J.,** Kodice

For the measurement of the cosmic ray neutron leakage flux and for the estimation of energy spectra
of such neutrons the apparatus BANAN was developed [1]. This apparatus was launched on three
flights of stratospheric batl for the evaluation of the data obtained in these experiments it is
necessary to know the dependence of the efficiency of the registration of neutrons on energy. The
estimation of the spectra of the neutron flux was provided in the energy range 1—10 MeV.

The efficiency of the neutron detector is mainly determined by the efficiency of the organic
scintillator, where the neutrons are moderated and the energy deposition of recoil protons (and other
charged products of interactions produced by neutrons) is detected by a photomultiplier. For efficiency
evaluation the Monte-Carlo method was used, as in similar cases [2, 3]. The difference of our case is that
in cosmic ray applications we must assume a nearly isotropic flux of particles incident on the detector.
Besides, our geometry (see Fig. 1) does not make it possible to apply algorithms used in the guoted
papers. ”

The simulation of processes connected with the neutron passing through a detector and leading to the
detection of the neutron was provided by the method of statistical experiments in the following steps:

1. Generation of the neutron incident point onto the surface of the detector and of the direction
cosines of the impacting neutron (isotropic angular distribution). .

2. Simulation of the point of interaction according to the formula for the free path /= —In y/Z, I,
— total macroscopic cross scction, ¥ — random number from the interval (0,1). -

3. Simutation of the type of interaction (from known cross sections for the elastic scattering on C, H,
for inelastic scattering on C, and for reactions '*C(r, n’)3a and “C(n, a)’Be).

4. Simulation of the value of energy of the reccil proton (of the nucleus) or of the charged products
of reactions. In this we assume the isotropic angular distribution of these particles in the CMS system.

In step 4 the scattering angle of the neutron after interaction and its new energy were obtained. Then,
there followed step 2 to 4 with this neutron, The energy of the charged particles (products of neutron
interactions) was according to the formulas in [4] changed into light output §. The neutron was
registered if $>>S__, was the minimal light output, determined by characteristics of the phatomultiplier
circuit and by conditions of the light collection.

* Ustav experimentédlnej fyziky SAV, Moyzesova ul., C5-040 01 KOSICE.
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Zacatky - méfeni na balénech, spoluprdce s prazskymi
pracovisti a s VST - katedra r'adloelek‘rr'omky

Yol. 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, Kosice
Yu. E. Efimov, Yu. A. Chichikalyuk, Institute of Technical Physics of the Academy of Sciences of the USSR,
Leningrad
L. Michaeli, Electrotechnical Faculty, the Technical University, Kosice
T. Vasek, Tesla, Institute for Nuclear Engineering Equipment, Premy&leni

Received 2 December 1976

An apparatus for measuring the integral flux of neutrons in the energy range from thermal up to 1 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 B I I A 1. I 1_
and recording svstem are described. U . S r'Oh. ns .

Czech., 1977

Technologicky pfistroj - pfedchiudce
pfistroje na IK-17.

Fig. 1. Block diagram of the detection system. 1 — proportio-
nal counter, 2 — plastic scintillator, 3 — Geiger counters,
4 — photomultiplier.



Apardt s oznacenim SK-1. Prvni
pfistroj, jehoz ¢dst byla vyvinuta
v Kosicich a ktery méfil v kosmu
neutrony a gama zdfeni na hizké
polarni orbité (IK-17). Detekeni
¢ast byla vyvinuta v Leningradé.

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

Druzice vypusténa v zdfi 1977.

I kdyZ sluneéni neutrony nebyly
detekovdny, byl upfesnén tvar
Sitkové zdvislosti toku neutront a
o zafeni gama zemského albeda.

o
e nfi+30Mev)
o

and of y-r: 3, (E,= 01
6 MeV) on vertic alues are rela t unit\

Czech. J. Phys. B 35 [1985]
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Spolupraca s EF VST - vznik elektronickej skupiny po
brichode Jozefa Rojku do oddelenia (1975

Obr. 3. Od roku 1975 viedol
elektronické a konstrukéne prace na
aparaturach pre druzicové merania
energetickych Castic Ing. Jozef Rojko,
CSc. Na obrazku s kolegami pri praci
ha aparature pre misiu Interball. I18lo o
jeden z prvych kozmickych projektov,
ktory v magnetosfére Zeme a v blizkom
medziplanetarnom prostredi podaval
informacie o tokoch ¢astic su€asne vo
viacerych bodoch v kozme.

Ing. Jozef Rojko, CSc ako jediny

pracovnik OKF v doterajse] historii

GeenE skl Conu SAY v T 1005

Podiel kosickych vedcov
na programe Interkozmos

R Nekonedny vesmlr. Co
E sa tam v tgch diafavdch
asi skrgva? Existuld aj iné
clvllizdeie? Takélo a ve-
T la podobngch  otdzok st
VESMlRU kladi nielen obyéajni Tu-
dia, ale a} vedei na celom
svele.

— My sa drflme viae pri ,zemi”, NaSe pozorova-
nla slahalé sotva do vgsky 800 ktlometrop, — ho-
vorl veduci oddelenia kozmicke] fyziky Ustavu ex-
perimentdine| fyziky SAV Ing. Kqrol Kudela, CSe, —
Zamerlavame sa higyne ne vgskum kozmického ¥ia-
renla, kioré prenikd do atmosféry. Protdny a neu-
irdny toti neustdle: bombardujé nalu wmodrdl pla-
nétu Zem. A prdve na tieto Clastice sa sdstreduje-
me, Ludia v¥ak z nigh nemusta maf obavy. Magne-
tické pole okolo Zeme nds chrdnl. g

Na sputnikoch { na nizkoorbditdlnych’ = druliciach
u? od roku 1970 bolt umiestnené viaceré diagnostlc-
ké pristroje, ktoré skontruovall prdve vedci z od-
delenla kozmicke] fyziky OBF SAV v KoSiclach. V
sadasnosti ‘pod vedenim Ing. Jozefa Rofka, CSc. pri-
pravufe technickd skupina zdokonaleny typ spektro-
metra SPE-1, Je urdeny na skémanie = fyzikdinych
procesop v magnetosfére Zeme. Najnoviie sa zaobe-
| raji vgbuchom Supernovy 1987 A, Viadimir EVAC
e R o e e e s

ST, I P e .‘\\\\\\\.\'\\,
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Druzicové: zaméfeni 1. Nabité Edstice stiednich energil.

Zacatky:
spoluprdce s MFF UK Praha, s pracoviéti CSAV v Praze a Ondiejové,
aparatury vyvinuty na MFF UK.

Dynamika ¢astic zachycenych v radiacnich pasech Zemé

IK-3 (1970, 206 x 1315 km, 48.4°)
IK-5 (1971, 196 x 1202 km, 48.6°)
ITK-13 (1975, 278 x 1681 km, 83.5°)

Aparatura PG vyvinuta na
MFF UK pro IK-13




Orientace OKF na oblast
.stfednich" energii (od ~20
keV do ~ 2 MeV) se ukdzala
vhodnad pro relativné
jednoduché aparatury
monitorovaciho typu.

Tato oblast energii je (byla)
zajimava pro celou fadu
experimentd zamérenych na
studium procesu v
maghetosfére Zeme, v
blizkosti jejich hrani¢nich
oblasti i v meziplanetarnim
prostoru.

Umoznila G¢ast OKF v fadé
kosmickych misi.



DOK-T na Prognoz-8, r. 1981,
vysokoapogeova orbita, vyuziti stinu pro
snizeni sumu detektoru a predzesilovace.

Spektrometr energetickych ¢astic
DOK-1 na Prognoz-10 (Intersok), 1985

Spektrometr elektronl a protonu
stfednich energii na druzici Active
(témér polarni drdha 500 x 2500 km,
1988).



Velké mnozstvi podrobnych
méFeni poskytly Edsticové
aparatury DOK-2 na druzicich
Interball-1 a 2 (1995-2000).
Spoluprdce s IKI Moskva A
Univerzitou Xanthi, Recko.

Na vyvoji tohoto a dalsich
experimentl této serie se podilel
ing. J. Rojko, CSc s kolegy.

Ziskana data a zajem o né pomohl
pfi navdzani Sirsich mezindrodnich
védeckych kontaktt po r. 1990.




Z jednodusené varianty monitor( s oznacenim
DOK-S méfily i na subdruzicich Geofyzikdlniho
dstavu CSAV Magion-2, Magion-3 (subduzice k
Apexu) a pozdéji i na Magionu 4 a 5 k druzicim
Interball-1a 2.

Magion-2 a 3 boli ¢eskoslovenské (sub)druzice

Available online al www . scancadirectcom
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Acceleration of energetic particles by whistler waves in active
space experiment with charged particle beams injection
Nikolai Baranets ", Yuri Ruzhin®, Nikolai Erokhin " Valeri Afonin®, Jaroslav Vojta®,
Jan Smilaver®, Karel Kudela?, Jan Matisin®, M Ciobanu”

(TEMIRAN )

Abstract



Podrobné spektrum umoznilo
pozorovat disperzni jevy
energetickych iontd ve vnéjsi
maghetosfére na odpoledni
e strané pfistrojem DOK-2 na
Spectrum of Protons [DOK-24-2p detector] - 17.3.97 InTer'bG“U'Z. HOanTy JSOU
J(E)*E3, kde J(E) je
diferencidlni intenzita ¢astic v
jednotkadch (#/cm2.s.ster.keV) a
IELN— E je klh@Tled ener‘gie \" keV
el distance Na analyze dat se podili dr. M.
14190, o 15120 Slivka, CSc.
52.370 51120
NN RLE Tyto jevy ukazuji na injekci
121%,_ 1.767 édSTlC na nOéni strané

-in GSM

R L R—— magnetosféry a z tvaru kfivek a

Z-in G5M

E——— modelu magnetického pole |ze
1047 10+8 10+9 7 o« .
IEF 45 /IKI RAS £ DUT odhadnout dobu a misto injekce.



M. Slivka a J. Pavlisko na Analyza nameranych adajov st v minulosti

vipottovom stredisku vyzadovala int techniku nez dnes. J. Semanova s

kolegyniou M. Bagiovou (vpravo).




Zaméfeni 2: K problematice vysokoenergetickych sluneénich neutralnich
emisi na druzicich se OKF (oddéleni kosmické fyziky UEF SAV) vrdtilo v r.
1994 (CORONAS-I) av r. 2001 (CORONAS-F). Spoluprace s MSU Moskva.
Pfistroj SONG.

Podrobnd mapa toku gama zdreni V dobé extrémni slunecni erupce
na vy&ce 500 km (R. Bugik, PhD 28.10.2003 byly na CORONASE-
prdce, Kosice 2003) podle F zaznamenadny toky gama zdreni
CORONAS-T vysokych energii
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Moscow State U.

(1940 — 2007)

Prof. L.eonid
L.. Lazutin

Moscow

State U.

P‘}of. Susan McKennaawlor _
Medzinarodna Cena SAV, 2005




Detekce energetickych neutradlnich
atomu na evropsko-cinské druzici Double
Star TC2 provddéna pfistrojem NUADU
(PI Prof. S. McKenna-Lawlor,Irsko),
ktery byl z podstatné ¢asti vyvinut na
UEF SAV v Kosicich.

Pfistroj provadi 3D ..ddlkovy prizkum®
toku energetickych Edstic pfi jejich
ndbojové vyméné v geokoroné.

2004-11-08 / 10:09:00 UTC S/C position:
AE = B1 - 158keV [-1.0, -1.3. 3.6]
=t = 26min

23

Intenzita energetickych
neutralnich atomd pozorovana
pfistrojem NUADU v dobé
geomaghetické boure 8.
listopadu 2004.

Na vyvoji pfistroje na OKF se
podilel hlavné ing.J. Baldz, PhD.

CTS




Zamereni 3: expozice det. stop KZ
(ndavratné druzice)

Tah. 2. Ucast l||-'|-' s "Iﬁ. Ve II"]']]lh ntech na dr a raketach

Uviedeny json i aparatury, l-:r.-.'-r-.'-1-:-']:~' ghonstriovany, .]. wly na drugicich vyne-

1
'-

I":l..l- l:-I}:

Po r. 2008:
SPEKTR-R (MEP-1) merania energetickych
elektronov od augusta 2011 doteraz

31, 1. 2008

& zhonstrucvamy na MFF UK v Praze

http://www.plasma-f.cosmos.ru/en/instruments
Jan Balaz Marian Slivka
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Vravo R. Nymmik, S. Fischer, S.
Kavlakov, Kosice 1987

G. Pugacheva

K. Kecskeméty, Y. Logachev, M. Zeldovich

Prof. LLev Dorman
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/FP EU NMDB nhttp://nmdb.eu
(KK, I|. Strharsky, R. Langer)

Data su vyuzivané na monitorovanie kozmického pocasia

http://www.spacewx.com

SrPACE ENVIRONMENT TECHNOLOGIES

Space Research Space Operations Space Standards

November 25,2014

Dear Karel,

Space Environment Technologies is pleased to inform you that we use the neutron monitor data at
Lomnicky stit for helping drive the Nowcast of Atmospheric lonizing Radiation System
(NAIRAS) for NASA Langley Research Center that assists global aviation radiation specification
— please see the URL at http://sol.spacenvironment.net/~nairas/index.html. This is a NASA
Applied Sciences Program to develop an operational prototype for a global, real-time, data-driven
predictive system needed to assess biologically harmful radiation exposure levels for aviation.

We thank you for your excellent neutron monitor data at Lomnicky stit and sincerely appreciate
its availability.

Best regards,

Voot~ Col M¥he
W. Kent Tobiska

President, Space Environment Technologies


http://nmdb.eu/
http://www.spacewx.com/

Na OKEF aj diaPkovy prieskum Zeme,
druha .E‘lowca 80. a zaciatok 90 rokov.

L__...j LAY AT
s .,1_

.

Peter Sincdk, prof. na TU Kosice

Sincak, P. (1991). Teoretical and experimental analysis of application of edge operators
in image processing, . International Journal Isledovanie Zemli iz Kozmosa, ISSN 0205
9614 Moskva, 119-223 — in russian

Juhasz, L., K. Kudela, Estimating the spectral characteristics of soil from Landsat-5
TM data (Otsenka spektral'nykh kharakteristik pochv po dannym TM sputnika
'Landsat- 5") , Issledovanie Zemli iz Kosmosa. Nov. Dec. 1989, p. 49-53




ECRS Year Location (European Cosmic Ray Symposium)
1st 1968 Bern (Switzeland) and Lodz (Poland)
2nd 1970 Amsterdam (the Netherlands) and Leeds (UK)
3rd 1972 Gottingen (Germany) and Paris (France)
4th 1974 Lodz (Poland) and Frascatti (Italy)
Sth 1976 Leeds (UK)
6th 1978 Kiel (Germany)
7th 1980 Leningrad (USSR)
8th 1982 Rome (Italy)

— Oth 1984 KosSice (Czechoslovakia)
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12th 1990 Nottingham (UK)
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15th 1996 Perpignan (France)
16th 1998 Madrid (Spain)
17th 2000 Lodz (Poland)
18th 2002 Moscow (Russia)
19th 2004 Florence (ltaly)
20th 2006 Lisbon (Portugal)

— 21st 2008 Kosice (Slovakia)
22nd 2010 Turku (Finland)
23rd 2012 Moscow (Russia)
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Pravdepodobne prvd ndvsteva vedeckého pracovnika z ESA na konferencii v
CSSR, Kosice 1984.
Klaus-Peter Wenzel pri prehl'adovej predndske o Casticiach strednych

energil.
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na 9 ECRS 1984

NajvyznamnejSim hostom sympodzia bol prof, A.W. Wolfendale, Na snimke je pri prezentacii vysledkov, kroré ]
ukazuji velke otazniky nad sivislost'am medzi kozmickym Ziarenim a nizkou oblacnost'ou. O tejto otazke sa velmi verzity v Durhame vo Velkel Britdnit [na snimke upros

. . - - ’ i r .. J P red).
intenzivne diskutuje v poslednych rokoch. Spoluautormi referatu boli aj slovenski odbornici. il

A preco KoSice?...

MozZno prave vdaka neutronovemu monitoru dodavajicemu informacie o kozmickom Ziareni do cekho sveta, sir Amold
Wolfendal na otazku dennika Korzar preco boli zz miesto konania tohtorocného sympozia vybrane znovu KosSice, odpovedal s
Usmevom, Ze ...preto, lkebo s0 centrom kozmickeho sveta. A uZ vainejSie dodal, Ze kosicky Ustav experimentainej fyziky je

s W ¥ f LY (o] . . [a] (]

vysledky v ramci Sirokej medzinarodnei spoluprace”. (Kurziva — citat z canku "Eurdpske sympozium o kozmickom Zigreni (m)”,
Korzar 10. 9. 2008).
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PhD na KJF PF UPJS obhdjené z oblasti KF

1. RNDz. Pavol Bobik, . Prechod kozmického Ziarenia

Y »

magnetostérou Zeme*
obhajoba dfia 31.10.2001 na PF UPJS (vedici OKF od 2011, PI v

experimente JEM-EUSO od 2015)

2. RNDr. Radoslav Bucik, The Fluxes of Secondary Gamma
Rays Observed at Low Earth Polar Orbit, P]. Safarik University in
Kosice, Slovakia, Dec 2003

(teraz na MPS Goettingen, projekt NASA-ESA STEREQ, castice)

3. RNDrx. Kazi Md. Abul Firoz — Nuclear and Sub-nuclear Physics
,,Cosmic Rays and Space Weather® ( teraz na U. Alcala, Spain)




Zdverecné poznamky.

-pod’akovanie vsetkym kolegom a kolegyniam OKF za pracu
vr. 1980 - 2011

-nestracat’ ,historickd pamat , v kozmickom vyskume
(u)robenom uz na pracoviskach SR a Kosic (SAV,
Univerzity) - pre média a deciznu sféru: vedci ktori uz

dokdzali nieCo (u)robit v kozmickej vede a technologiach
by mali byt pri rozhodovani o kozmickych aktivitach SR

-za rozvoj OKF vd'a¢im(e) aj Katedre Jadro vej fyziky PF
UPJS ako aj jej zakladatelovi Prof. Jurajovi Dubinskému.




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

(* 12.6.1914 1 22.11.1994) (" 14.9.1946 1 7.3.2004) (" 7.5.1934 1 12.4.2011)
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