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[Ipy JUINTEIBHBIX M3MEPEHHAX CKOPOCTH cueTa Oera-McTouHHMKoB CO, PF-%Y,
OOHapy>KeHbl PUTMUYECKHE N3MEHEHHUS ¢ NepruoaoM 1 rog u okoso mecsna. I oquaHbIi
PUTM OGHAPYXEH TAKKe NP M3MEPEHHSX PaAHOAKTHBHBIX HCTOUHHKOB S m “*°Ra.
[Ipu ckanupoBannu HeOecHOU cephl TEIEeCKONOM-PEe(ICKTOPOM € PaCHOI0KEHHBIM B
doKyce paTMOAKTHBHEIM HCTOUHMKOM “CO mmn “°K 3aperncTpupoBaHbl BCILIECKH
CKOPOCTH CUeTa, JOCTHTaloUIMe TPeX MOPSIKOB. 3aperuCTPUPOBAH peaKui 3¢ QexT
AHOMAJIBHOTO CHUDICEHUs. CKOPOCTH CdYeTa MCTOYHHKOB °CO u P F-PY. O6cyxnaorcs
BO3MOJKHBIC TPHUYUHBI 3TUX () (HEKTOB.

Jlo HemaBHETO BPEMEHU CUHMTAIIOCh, YTO SIEPHBIC pachajbl 00YCIOBICHBI HCKIIOUNUTEIHHO
GHYMPUSAOEPHLIMU TIPOLIECCAMHM, HA XOJ KOTOPBIX OOBIYHBIC BHEIIHWE BO3JACHUCTBUS
(MeKTpOMArHUTHBIC, TEIJIOBBIE, AKyCTUYECKHE | T.I1.) 3aMETHO BIUATH HE MOryT. [Toatomy
MIPU U3MEPEHUSX PAJMOAKTUBHOCTHU JIOJDKHO HAOIOAATHCS U IEHCTBUTEIHLHO HAOI01a10Ch
JWIIb  OKCIIOHCHIIMAJIbHOE CHW)KCHHE pE3YJIbTaTOB M3MEPEHHH C  XAOTUYCCKHUMHU
GuIyKTyanusMu, COOTBETCTBYIOIIMMHE cTaTucTHKe [lyaccona. Ho B mocnemnee Bpems, Korma
CTaJI0 BO3MOXXHBIM IMPOBOJIUTH MHOTOJIETHUE TOUYHBIC M3MEPEHHs, ObLJIO OOHAPYKEHO, YTO
pE3yNbTAThl, TMOMHUMO OJKCIMOHCHIIMAILHOTO CHWXKCHHS, MEHSIOTCS C KOCMHUYECKOU
putMukoi. Hambonee oT4eTIMBO MPOSBISETCS PUTM C TMEPUOIOM 1 rol U aMILTUTYAOH B
JeCAThIC JTOJIKM MPOICHTA OT cpeaHero 3HaueHus (cM. puc. 1). Hanuuue rogmyHoro purma
P M3MEPEHHMSX PaIHOAKTHBHEIX MCTOYHHKOB S 1 °Ra 0GHApYKIIH TepMaHCKHE K
amepukaHckue wuccienoBarenu [4]. ToauuHblii pUTM OOHAPYKEH TMPH H3MEPECHHUAX
pamuoaktuBHOCTH TpUTHs [5]. Kpome TOro, mnposiBIsSETCS OKOJIOMECSYHBIA PUTM C
amumatyaou nopsinka 0,01%ot cpennero 3HadeHus, ¥, BO3SMOKHO, OKOJIOCYTOUHBIN PUTM C
aMIUTUTYIOM Ha TOpsSAoK MeHbled. [lomMmuMo »Toro, ObuIM OOHAapyXEHBI BEChMa
3HAYUTEJIbHBIE BCIUICCKU PAJMOAKTUBHOCTH OeTa MCTOYHHKA, €CIIM OH pa3MelleH B (oKyce
napaboyimueckoro 3epkana [1, 2]. OOHapyxeHHe BapualMii paJdOAKTUBHOCTH psila
M30TOIMOB B HECKOJIBKUX JIA00OPATOPHUSX, UCTIOJIB3YIOIIUX PA3TMYHBIC METOIUKHA H3MEPECHHH,
HE TI03BOJISICT CIUCATh OOHAPYKEHHBINH d(DPEKT Ha OMMOKU U3MEPEHUN U HECTAOMIBHOCTH
W3MEPHUTEIBHOH ammapaTypebl.

OmyOIuKOBaHO TOJLKO B DJIGKTPOHHON BEPCHH COOPHUKA.
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Puc. 1. Cxopocts cueta Gera ncrounnkoB °Co u °S-LY, msmepennas cuerunxamu [eiirepa, ¢
MOMPaBKOM HA CHW)KEHHE aKTHBHOCTH C MEpHOJaMH Monypacnaga 5,26 u 27,7 ner, a Tak xe
CKOPOCTh cueTa alb(ha HCTOUHHKA > PU, H3MEPEHHAs MOTYIPOBOIHUKOBEIM AeTEKTOpOM [2].

bonpimas MMPOAOJIKUTCIIBHOCTD I/ISMepeHI/Iﬁ MO3BOJISICT NMPHUMCHATH IS aHaJIn3a CDpre-

aHanu3 (puc. 2) ¥ METOJ] HaJloKeHus 31mox (puc. 3).
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Puc. 2. TleprogorpaMMel BapHaLMii CKOPOCTH cueTa GeTa ucTouHHKa X %Y co cuerdnkom
Iefirepa CBM-12. Ananusupyemsiii ipoMexxyTok Bpemenu ¢ amnpeins 2000t go mapta 2006r.
AMILTUTYIa — B IPOIIEHTaX OT CpeaHel ckopocTu cuera [2].

Ha meproorpamMMax CKOPOCTH CUETa YCTAHOBKH ¢ HCTOYHHKOM “°-°Y (prc.2) HanGoree
3aMeTeH TOAMYHBIN pUTM U ero rapmonuku (182; 122; 91,5; 61,0DTueT/inBO BhIAEIACTCS
PUTM CHHOAMYECKOro JIyHHOTO Mecsia (29,27 cyrok). [Toxoxuii puT™M xapakTepeH U IS
TeMIepaTypHbIX Bapuauuii. Ho MOXHO JOCTaTOYHO YBEPEHHO 3aKIIOYUTh, YTO JIYHHBIU
PUTM CKOPOCTH CHETa HE BbI3BaH TEMIEPAaTypHbIMU W3MEHEHUSMH. MPUMEHEHHE METojAa
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HAJIOKCHHBIX 310X (3) MOKa3bIBaCT CYIIECTBEHHO PA3IUYHBIA XapakTep OKOJIOMECSYHOU
PUTMUKHU CKOPOCTH cueTa U Temneparypbl. Ecinu memnepamypa umeeT MakCUMyMbl Kak
OKOJIO HOBOJIYHHH, TaK U OKOJIO MOJIHOJYHH# [2], TO ckopocmb cuema MeEeT MaKCHUMyM
TOJIbKO OKOJIO HOBOJYHHUH, @ OKOJIO MOJHOJYHUN CKOPOCTh cueTa MUHUMaibHA. CTOIb Ke
CWJIBHO OTJIMYAETCS OT TEMIEPATypHbIX PUTMOB M PUTMHKA COJHEYHOU AKMUBHOCMU B
pe3yapTaTax U3MEPEHHI CKOPOCTH CUETA.
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Puc. 3. YcpenHeHHBI X0/ CKOPOCTH c4eTa 0eTa MCTOYHUKA 950y ¢co cuerumkom [eitrepa
CBM-12 ¢ anpenss 2000r o mapra 2007T OTHOCHUTEIBHO HOBOJIYHHUH (ClieBa, ycpenHenue mo 87
[IMKJIaM) U OTHOCHTEIbHO MUHHMYMOB B 27-CyTOYHOM IIMKJIC COJTHEYHOW aKTHBHOCTH (CTIpaBa,
ycpennenue 1o 94 nukiam).

Baxxaple pe3ynbpTaThl Nand SKCIEPUMEHTHI C OeTa-UCTOYHWKAMHM, PACIIOIIOKEHHBIMUA B
dokyce nmapabonudeckoro 3epkaia [1, 2]. DT cBoeoOpa3HbIe TEIECKOIbI HAa MPOTIKCHUN
MHOTHX JIET CKaHMpOBalu HeOecHyIo cdepy. OObIUHBIN X0A M3MEPEHUH CKOPOCTU CUeTa,
BIIOJIHE COOTBETCTBYIOLMM cratuctuke IlyaccoHa, BpeMs OT BpeMeHM Hapylaics
BCIUICCKAMH TPOTSDKEHHOCTBIO OT HECKOJBKUX CEKYHJI 10 HECKONBKHX 4acoB (puc. 4).
AHoManbHBIe ydacTKu 3aHuMaroT npumepHo 1/1000 monro Bcero BpeMeHW HAOIOICHUS.
3aperucTpupoBaHbl BCIUIECKH C 0ojiee 4eM mbiCcA4eKpamubiM BO3PACTAHUEM CKOPOCTHU
cuera. [logpoOHOE omnucaHue HTHX SKCIEPUMEHTOB M OOCYXKAEHHE HMX pe3yIbTaTOB
M3JI0KEHO B KHUTE [2].
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Puc. 4. TIpumep 3amucH BCILTECKa CKOPOCTH cueTa “'CO, PacroNoKeHHOro B GoKyce TeecKomna-
pedaekropa mpu CckaHMpOBaHMM HEOSCHOM Cdepbl HEMOABMKHBIM OTHOCHUTEIBHO 3eMIIU
teneckornoMm [1]. Ckionenne 12, Haubosee tecHoe commkenue ¢ Connuem (14°) B 8:50.
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3aperucTpupoBaHbl OYE€Hb PEAKUE COOBITHS BEChbMa 3HAUYUTEIBHOTO CHUNCEHUS CKOPOCTH
cueta (puc. 5). JIByms pasmuuneiMua cuetunkamu [eiirepa (CBM-12 u CTC-5)
PETHCTPUPOBAIIUCH YACTHUIIBI OJHOTO OeTra HWCTOYHUKA 90g-90y, [TepBoIii  cUETUHK
PETHCTPUPOBAT YAaCTHIIBI IOYTH BCEro OeTa-CreKTpa, BTOPOM — TOJBKO YaCTHIBI C
SHEPrUsIMH, OJM3KUMHU K TPAHUYHOW SHEPruu. VICTOUHUKM M CUSTUYHMKHU PACIOJIOKCHBI B
TEPMOCTATUPYEMOM COCYyJile C KBapIEBbIM IECKOM. AHOMAJIbHBI XOJ CHIHAJIOB
nponomkaics ¢ 23:30 19uronsa no 11:20 20mrons 2004 r. B xaHanme mepBOro cueryvka
CHIWKeHHne pgocturamo 5%, a B KaHalle BTOPOrO0 CYETYMKA NPOU3ONUIO Oojiee YeM
MSATUKPATHOE CHIDKEHHE CKOpocTu cueTta. Hudero momoOGHOro Ha mpotsikeHun 10-1eTHero
HAOJIFOJICHUS B OTHX KaHallaX HE NPOMCXOJWI0. B Apyrux kaHajgaXx MHOTOKaHaJIbHOM
YCTAaHOBKH, PETHMCTPUPYIOIICH, IMOMHUMO CKOPOCTH CuUeTa OT HECKOJbKMX aibha U OeTa
WMCTOYHUKOB, PAJAMAINMOHHEIN ()OH, IIIyM TPaH3UCTOPOB, YACTOTY KBAPIEBHIX I€HEPATOPOB,
TEMIIEpPaTypy OKOJIO YCTAHOBKH, B 3TO BPEMsI HUUETO HEOOBIYHOTO HE IIPOU30IILIO.
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Puc. 5. AHOManBbHBIH XOJ CKOPOCTH cueTa Oera McTodHHKA oS °Y 19-20 mromss 2004 r.
[Ty6nukyeTcs BIEpBHIC.

[Toxoxwuit addexr 3apeructpuposan ¢ 14:00 10mas mo 8:00 12mas 2002r (ucrounuk Co-
60, nerekrop CbM-12). CHmxkenue ckopoctu cyera pocrurano 10%. Ipyrux mogo0HbBIX
aHoManuii 3a 6onee yem 10-1eTHMI CPOK MHOTOKAHAIBHOW PETHCTpAaId CKOPOCTH CYETa
paZiiOaKTUBHBIX UCTOUHUKOB HE 3apPErUCTPUPOBAHO. DTU 3PPEKTHl HE MOTYT OBITH CBSA3AHBI
C U3MEHEHUEM HAIpPSKEHUS! BICOKOBOJIBTHOTO U HU3KOBOJBTHOI'O NMUTAHUS, TaK KaK K TEM
K€ MCTOYHHKAM MUTaHMs OBLIN MOAKIIOYEHBI IPYTHe CUETUHKH, MPOJODKaBIINe paboTaTh
KaK OOBIYHO.

OT1oT O4eHb peAkuil 3(P(HEKT OTIMYaeTCs OT HENPEPHIBHO MPOUCXOSAIINX PHUTMUYECKUX
WU3MEHEHUH paJMOaKTUBHOCTH TEM, YTO OH MPOMCXOAMT JIMIIb B C OJHUM U3 HECKOJIBKUX
PaCIoOJIOKEHHBIX TOOIU30CTH PAAMOAKTUBHBIX UCTOYHUKOB, YTO, BO3MOKHO, YKa3bIBaeT Ha
Pe30HaHCHbIU Xapakmep BO3EUCTBUS, IPUBOASIIETO K CTOJIb YIUBUTEIBHOMY PE3YJIbTaTy.
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Bce BhICOnMcaHHbIe aHOMAIIMU X0/1a PaJMOAKTUBHOCTH OOHAPY)KEHBI MPU HCCIICIOBAHUN
Oema WCTOYHUKOB. AHAJIOTWYHBIE WCCIICAOBAaHUS PATUOAKTHBHOCTH alb@(d WCTOYHUKA
239Py He BBISBISIIOT JOCTOBEPHBIX OKOJIOCYTOYHBIX, OKONOMECSUYHBIX M FOJMYHBIX PHTMOB
M3MEHEHHsSI CKOpocTH cueTta. HaOiromaemble XaoTHUHBIC (QIIYKTyallMd C aMIUTMTYAOH 0
0,1% ot cpenneii ckopoctn cuera (cM. puc. 1), BO3MOXKHO, CBSI3aHBI C IIIYMOM
MOJIYIIPOBOIHHKOBOTO JIETEKTOpa. Halmuue ronnyHOM PUTMHUKHU B PE3YNIbTaTaxX U3MEPECHHMA
PaJMOAKTHBHOCTH “2°Ra [4] He HPOTHBOPEUHT BHIBOAY 00 OTCYICTBHH PHTMHYECKUX
M3MEHEHWI anb(a paJHOaKTUBHOCTH, TaK KaK B IENOYKE pacmajoB 3TOTO H30TOMA
MPUCYTCTBYIOT, IOMUMO alib(ha pauOaKTUBHBIX, M O€Ta paJiMOaKTHUBHBIC sapa. B oTnnyme
ot **Ra, “**Pu siBisieTcs IPAKTHUECKU «HHCTBIM» H3IIy4aTerneM anbgha JacTHil.

OTu pe3ynpTaThl 3aMedarebHbl TEM, YTO OHM YKa3blBalOT Ha CYLIECTBOBAaHUE KaHAJIOB
KOCMUYECKHX BO3JCHUCTBHI Ha 3eMHBIE MPOIECCHI TOMUMO M3BECTHBIX (IJIEKTPOMArHUTHOE
U KopmyckyinsipHoe wu3nydeHue ConHia, KOCMHMYECKME JIydd HpU  IOCPEACTBE
JJIEKTPOMArHUTHBIX, TEMIICPATYPHBIX, MEXAaHUYECKUX M T.II. BO3JAEHUCTBMM, BIUSHUE
KOTOPBIX Ha BHYTPHSIIEPHBIE MPOIECCHI MCUE3aoIe Malo). PeaabHbIM cIOCOOOM CHIIBHOTO
BIMSIHUSL Ha XOJ SIIEPHBIX TPOIIECCOB SIBISETCS TOJBKO OONy4YEeHHE HEHTPaTbHBIMU WIIH
JOCTAaTOYHO DHEPrUYHBIMMU 3apsDKCHHBIMM YacTulaMu. Ha mepBwlii B3IUIAN, PUTMHKY B
PaJUOAKTUBHOCTH MOXHO CBs3aThb C KOCMUYECKMMM Jyd4aMH, B BapualUaX IUIOTHOCTU
IIOTOKAa KOTOPBIX MPHUCYTCTBYET TOAMYHAs W Ccyro4yHas putmMuka. Ho cBolicTBa
JOCTUTAIOUIET0 MOBEPXHOCTH 3€MJIM MOTOKA KOCMUYECKUX JY4YE€ll WM3BECTHBI JIOCTATOYHO
XOpoIIo, YTOOBl HAJEKHO MCKIIOYUTh 3aMETHOE BIIMSHUE JTOr0 areHTa Ha
PaguOaKTUBHOCTb. BO3MOXKHO, U3MEHEHHUs CKOPOCTU PAJMOAKTUBHBIX PACIANOB CBSI3aHbI C
W3MEHEHHEM  IIOJIOKEHUS 3€MJIM  OTHOCHUTEIBHO  KOCMOJOTMYECKOTO  BEKTOPHOI'O
noteHuaia [3]. AMepHKaHCKHE U TePMaHCKHE UCCIIE0BATENN NOIAraloT, YTO BbISIBICHHAS
MMH TOAUYHAs PUTMHUKA PAJIMOAKTMBHOCTU CBs3aHA C WU3MEHEHUEM IUIOTHOCTU IIOTOKA
COJIHEYHBIX HEWTPHHO H3-33a SKCICHTPUYHOTO JaBMXKeHus 3emun Bokpyr Comxna [4]. Ho
OLIEHKU TOKa3bIBAIOT, YTO 3(PPEeKT OT HEHTPHMHO, BOSHUKAIOIINX B SACPHBIX PEAKIMIX HA
CounHle, ncyesarolie Maj [0 CPaBHEHHIO ¢ SIKCIIEPUMEHTAIBHO HA0JII01aeMBbIM.

PazymHoOe u He TpeOyrolee paJuKalbHBIX THIIOTE3 OOBSICHEHUE KOCMHUYECKOW PHUTMUKHU U
BCIUIECKOB 0eTa paJuOaKTHBHOCTH MOXHO [aTh, €CIH MPEANOJIOXKUTh B KauecTBE
KOCMHYECKOT'O areHTa, BbI3BIBAIOIIETO 3TH A(P(EKThl, OJUH WX KOMIIOHEHTOB <TEeMHOMN
MaTepumn» - HEUTPUHO, oONanaromme ouens Huskumu dSHeprusmu [2]. [I1O0THOCTH mOTOKA
TaKUX HEWTPHHO HAMHOTO OOJIbIlIe IUIOTHOCTH TIOTOKa HEWTPHHO COJHEYHBIX, a
B3aUMOJICHCTBYIOT OHHM C BEIIECTBOM HeCpaBHEHHO 3(ddekTuBHee. V3MEHYMBOCTH 3THX
MIOTOKOB CBSI3aHA C T€M, YTO HA HUX CHJIBHO BIHSIFOT TPABHTAI[MOHHBIE TOJISI 3BE3]l, TUIAHET
U JPYTUX KOCMUYECKUX 00BEeKTOB. ClelyeT 3aMEeTUTh, YTO CYIIECTBYET MPEIIOI0KEHUE O
TOM, YTO HEWTPUHO SIBIISIOTCS KBAHTAMH TOPCUOHHOTO U3ITYUCHHUSI.

JlpyruM KOMIIOHEHTOM TEMHOH MaTepWH, BBI3BIBAIOMIMM saepHOdu3mueckue 3¢hdeKTsl,
BO3MOJKHO, SIBJISIFOTCS TSDKEINbIe CTaOMIIBHBIE alpOHBI — SP3UOHBI, KOTOPbIE MOTYT CITYXXHTb
KaTaJIM3aTOPaMHU LIETIOYEK SIICPHBIX TPAaHCMYyTaIHi [6].

OTMeTHM, YTO, MOMHMMO PHTMHYECKHX H3MCHEHUH CcKopocmu cyema WCIYCKaeMbIX
PaIMOaKTHBHBIMH HCTOYHHKAMH YaCTHUI], 0OHAPYXKEH 3aragouHblil 3)(HeKT U3MEHEHUS 61l
cmamucmuveckux pacnpeoenenut [2, 7).
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[TockonbKy pafinOaKTUBHOCTh B TOM WM WHOW Mepe NMPHUCYTCTBYET MOBCIOAY M BIUSET Ha
X0 MHOTHX TIPOIIECCOB, BO3JCHCTBYIOIIME HAa HEE HW3MEHYHMBBIE ITOTOKH HEKOTOPBIX
KOMITIOHEHTOB «TEMHON MaTepUU» MOTYT OBITh KOCMHYECKUMHU areHTaMH, KOTOPBIE, HAPSAY
C yXe W3BECTHBIMH, BIMAIOT HA XOJA OWOJOTMYECKHX, (HUIUKO-XUMUYECKUX |
reo(pu3NIeCKIX MPOIECCOB.
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