Tpyabl IX Me)xxayHapoAHOW KpbIMCKOM kKOH(pepeHuun «KocMmoc n 6unoccdepa 2011 »
Mpu UMTUPOBaAHUKM UM NepeneYyaTbiBaHUM CCbiika o6s3aTesibHa.

Apapec 3Toi cTaTbM B MHTepHeTe: www.biophys.ru/archive/crimea2011/abstr-p190.pdf

®NYKTYALUN TAMMA-KBAHTOB BTOPUYHOW KOCMUYECKOW KOMMNOHEHTbI B
MEONEHHOBOJIHOBbIX KONIEBAHUAX KAPANOPUTMA

'Canuxoe H.M., *Mak I.4., leﬂKyHOSa O.H.

1I/IH(:Tl/lTyT noHocdepbl «HaunoHansHoe KocMuyeckoe areHcTBo» , Anmartsl, Pecnybnnka KasaxcraH
2MIHCTUTYT PU3MOTOMN YernoBeKa 1 KUBOTHBLIX MUHUCTepCTBa 06pa3oBaHus U Hayku, AnmaTel, Pecrny6rivka
KasaxcTtaH

K obnactn manouccneaoBaHHbIX npoueccos, nponcxoaawimnx B 6|/|oc¢)epe, OTHOCUTCA BINAHUE
Ha OpraHn3mMm HU3KO3HEePreTn4eckoro rnoTokKka Y-KBAaHTOB BTOpI/I‘-IHOVI KOCMNYECKON KOMMOHEHTHI.
MimetoTca oTaenbHble CBEAEHUS O PE3OHAHCHOM OTpaXeHnn B MenJieHHOBOJTHOBbIX konebaHmsx

IX MexpyHapoaHas KpbiMckas koHdepeHumsa “KOCMOC U BUOCDEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011


http://www.spaceres.kz/
Andrew
Прямоугольник

Andrew
Текст
Труды IX Международной крымской конференции «Космос и биосфера 2011»
При цитировании или перепечатывании ссылка обязательна.
 
Адрес этой статьи в интернете: www.biophys.ru/archive/crimea2011/abstr-p190.pdf



KapavopvTMa BapuauuMi WHTEHCMBHOCTWM MOTOKa Y-KBaHTOB [1]. 3TWM BONPOCHI SBUMAWCH LENbLO
[JaHHon paboThl.

Pabota BbinonHeHa Ha TsaHb-LLaHCKoOM BbICOKOrOpHOM Hay4HoW cTtaHumm (3340 M Hag yp. M).
MOHWUTOPUHI MHTEHCUMBHOCTM HUM3KOo3HepreTudeckoro (Ey > 20 kaB) notoka y-kBaHTOB ([MIK)
ocyuwiectBnsanm Ha yctaHoBke ®UAH wmm. M.H. JlebegeBa ¢ NMOMOLLLIO CUMHTMNAUMOHHOIO NaJ
petekTopa. BapunabenbHocTb putma cepaua (BPC) pernctpmpoBanv kapaMoMOHUTOpaMn OUpMbI
«Polar» (®PnHNAHAMA) Ha MPOTSXEHUM HECKONbKMX YacOB BO BPEMS HOYHOrO CHa WCMbITYyEMbIX.
JdaHHble 0bpaboTaHbl C NOMOLLBIO CMNEKTParibHOro M KOPPENSUMOHHOIO aHanmsa AMHaAMWUYeCKUX
CNEKTPOB Y-U3nyyYeHus 1 BapnabenbHOCTU pUTMa cepaua B Avanas3oHe oYeHb HM3kux YactoT (VLF-
0,04-0,003 I'w).

B ouHamunueckmx cnekTpax MOLLHOCTW Y-U3nyyYyeHusa n cnektpe mowHoctn VLF kapanoputma
3aperucTpypoBaHO  Mepuoamyeckoe MOosIBIIeHME  CUHXPOHHbIX — KorebaHui, €  3agepkkon
BO3HUKHOBEHMS pe30HaHCHbIX konebaHui B cnektpax BPC oT HeckonbkuMx cekyHd A0 1-2 MUHYT 1
Gonee. ApdpeKT «HaBA3bIBAHNA pUTMa» MOr HEOOHOKPATHO NOBTOPATLCHA B T€YEHME HOYHOTO CHa,
a ero AnuTenbHOCTb - AOCTUraTb OT AECATKOB MUHYT A0 4 - 5 yacoB. Tak, Ha pucyHKe la nokasaHo,
4YTO B TeYEHMe 6-TU YacoB CMHXPOHM3aUMA KornebaHun cnekTpoB mowHocTu VLF kapavopuTtma u y-
N3nyyYeHust NOBTOPSANAach TPMXKAbl U B CYMMapHOM BbipaXkeHun coctaeuna 3 yaca 40 MUHyT.
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PucyHok 1 — CMWHXpPOHHOE MW3MEHeHMe  MoLWHocTM cnekTpoB VLF y-kBaHTOB M VLF
KapguoputMa (Bpm — 4actoTa cepAedHbix cokpailieHuin). Mo ocn X (puc.a)— BpemMs OT Hadana
cyToK B cucteme GMT;

i

B konebaHusix guHammnyecknx cnektpoB MowHocTtu MK 1 BPC BblgeneHbl cnekTparnbHble
nukn B guanasoHe 0,001-0,003 My (puc.16), a npu OOCTAaTOMHO MPOLOITKUTENBLHBIX 3aMNUCSX - U
Gonee HM3KOYACTOTHbIE NUKKM - nopsagka 0,0004 My (puc.1lc). B Toxxe Bpemsi oTMeEYEHO, YTO €cnn BO
BHELLUHEN cpene BO3HMKanm BO3MyLLaloLWune dakTopsl (Hanpumep, XaoTUYHbIE
BbICOKOAMMUTYAHbIE MUKPOMYfbCcauum aTMOCHEPHOrO [aBreHUsl), TO MPOLECC CUHXPOHM3aLUn
Hapywancsa. O BNWAHUM Bapuauui y-U3ny4yeHuss Ha OpraHu3M CBUAETENbCTBYIOT Takke dakTbl
MOBbILLEHMSA MOLLHOCTM criekTpa VLF BapnabenbHOCTM puTMa cepgua Bcnesq 3a NpeflecTByHOLWMM
BbIPaXXEHHbIM yBENMMYEHMEM MoLLHOCTM cnektpa VLF notoka y-kBaHTOB (C ko3dhpuUMEHTOM
koppensumm  0,948). MexaHuam  TpaHcdhopmauMuM — BapuaumMi  MOTOKA  Y-KBAHTOB B
MeOJIEHHOBOMHOBbIE  KOnebaHus  KapguMopuTMa He  SACeH, XOTS  He  WCKIYEHO  ero
HenocpeacTBEHHOE BO3JeNCTBME Ha MOAKOPKOBble W BbICLWIME BereTaTuBHblE LEHTPbl, C
aKTMBHOCTbIO KOTOPbIX, MO AaHHbIM nuTepatypbl (P.M.Baesckuin, A.H.®nenwmaH, H.b. Xacnekosa
n gp.), cBsi3aHbl konebaHus putma cepgua B AuanasoHe VLF. lNMpu atom BomHoBas npupoga
perynsumMm BapuabenbHOCTM puTMa cepgua obecnevmBaeT BO3MOXHOCTb  PE30HaHCHOrO
BOCMPUATUSA BHELLHUX NEePUOAMNYECKUX CUrHANOB U afanTaluio K YCNOBUAM MEHSIIOLLENCS BHELLHEN
cpeasbl.

PesynbTaThl uccnegoBaHus No3BOMSOT NPeanosfioXuTb, YTO BTOPUYHOE KOCMUYECKoe ramma-
usnyyeHne c aHeprven kBaHToB Ey > 20 k9B aBnseTca u3MONOrMyeckn 3sHauyMmbIM AOnS
opraHunsma. lepuoguyeckne cnykTyauum notoka y-KBAHTOB B CrekTpanbHOM AuanasoHe 0,04-
0,003 u wMoryT conpoBoXOaTbCA MOSIBIEHMEM CUHXPOHHBbIX Konebanumi VLF  cnektpa
BapuabenbHOCTM puTMa cepgua.
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The influence of the low-energy environmental gamma-radiation flux on a living organism
remains still a scantily explored question. Only some rare incomplete information is available
concerning a resonant reflection of the external gamma-radiation intensity variations in the long-
term oscillation of cardio-rhythm [1].

This problem is a subject of present investigation. Our work is carried out at the Tien-Shan
Mountain Cosmic Ray Station at the height of 3340 m above the sea level. For monitoring of the flux
of low-energy (Eg > 20 keV) gamma-radiation (GRF) we use the scintillation detector facility of the
P.N. Lebedev Physical Institute, while the heart rate variability (HRV) is registered with a
cardiomonitor of the "Polar" company (Finland). Recording of heart rate variability has been done
regularly during the night sleep of probationer. The processing of registered data includes the
spectral and correlation analysis of the dynamic GRF and HRV spectra in the range of very low
frequencies (VLF - 0.003-0.04 Hz).

It was found, that the dynamics of the GRF and HRV spectra reveals a periodic appearance of
synchronous oscillations, whereas the delay of the resonant wave in HRV spectrum varieties in the
limits from some seconds up to 1-2 minutes and more. Such a rhythm imposing effect of external
gamma-radiation on the heartbeat activity can repeat itself several times during the night sleep,
while the duration of each particular event may variate between ten minutes and 4-5 hours. As an
example, the figure 1(a) demonstrates such synchronized oscillations of the HRV and GRF power
spectra which repeat thrice during a 6-hour time interval, so their sum duration reaches 3.7 hours.
In oscillations of the dynamic spectra of GRF and HRV we reveal some prominent power peaks in
the frequency range of 0.001-0.003 Hz; in sufficiently long records such peaks may be seen also in
the range of about 0.0004 Hz.
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Figure 1 - Synchronized oscillations of the heart rate variability and gamma-radiation flux VLF
power spectra (bpm — beat per minute). X-axis (fig.a) - the time from the start of the day in the GMT.
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These correlated spectra features both of gamma-radiation and heartbeat activity are illustrated
by the figures 1(b) and 1(c). Internal connection between GRF and HRV reveals itself also in a
steady correlation between the magnitude growth of HRV power spectrum which follows regularly to
similar increase in the GRF spectrum (with correlation coefficient 0.948). At the same time, it was
found that some disturbing factors in outer environment (e.g., the chaotic intensive micropulsation of
atmospheric pressure) can suppress any synchronization effects between GRF and HRV. Any
transformation mechanism of the GRF variations into the long-term undulation of HRV still isn't
clear, thou one could not exclude a direct influence of the outer gamma-radiation flux on the brain
subcordial and autonomic centers whose activity, according to scientific literature (R.M.Baevsky,
A.N. Fleischman, N.B. Haspekova, etc.), determines long-term heartbeat rhythm oscillation in the
very low-frequency range. In this case, the periodic nature of HRV ensures a possibility of resonant
perception of external periodic signals and adaptation to variable conditions of outer environment.

Results of this study give an evidence that the secondary cosmic ray gamma-radiation with the
energy Eg>20 keV may be physiologically important for a living organism. The periodic fluctuations
of external gamma-radiation flux in the 0.003-0.04 Hz spectral range may be accompanied by
synchronous modulation of the heart rate variability spectrum.
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