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3KCIHPECC-METO/I UCCJIEJIOBAHU OFBEMHON AKTUBHOCTH
PAJIOHA HAJI 3EMHOM ITOBEPXHOCThHIO

[IpescTaBieH BKCIpPECC-METO]] UCCIENOBaHNI OOBEMHON aKTMBHOCTH PAaJiOHA 110
CYyMMapHO# OOBbEMHOW AKTHBHOCTH JOYEPHHX TPOAYKTOB pACraja HW30TOIMOB pajioHA.
[Toka3aHbl MPEUMYIIECTBA YKCMPECC-METO/Ia 10 CPABHEHHUIO € JTAOOPATOPHBIMU. DMITHPU-
YCCKAM TIyTEM BBIBEACHO YpaBHEHUE, CBA3BIBAIONICE DHEPTUIO OOBEMHOW AKTHBHOCTH
pazoHa ¢ CyMMAapHOW SHEpPrueil JOouepHUX KOPOTKOKHMBYIIMX MPOXYKTOB PACIAia ero
n30TonoB. [lomyweHHsie pe3ynbTaThl MOTYT OBbITH HCTOIB30BAHBI MPH HMCCIICIOBAHUSIX
PaJOHOONIACHOCTH TEPPUTOPUM.

KJIIOUEBBIE CJOBA: padoH, 0bveMHas akmusHOCmb PA0OHA, PAOOHOBbIH NOMEH-
yuan meppumopuil, Memoovl UCCaeO08aAHULl

TIpn ocTaHOBKE 3a/1a9y WCCIIEIOBAHMS paJOHOBOTO TToTeHTHana TamaHcko-
TO TT-0Ba BCTaJI BOMIPOC O BHIOOpE METO/1a W3MEPEHUs KOHTIEHTparun pagoHa. Ha
TTIEPBOM 3Talle WCCIEeNOBAaHUI ObUT peasn30BaH METOJ JJabopaToOpHOro aHaIn3a
OTOOpaHHBIX B TMPOIECCE HATYPHBIX mcciemoBannii mpod [1]. Jlmst 3Tux menei
On1T pa3paboTaH CHeHaIbHBIN CTeH T [2], 3aKYTIUIEHBI JUTST HETO N3MEPUTENhHBIE
7 YTIPaBISIIONIAE MOAYITH, pa3paboTaHbl anTrOpUTMBI TIPOBEIEHNS 3aMepOB M 00-
pabotku. Ilo moxazaHmsM pagnoMeTpa Ha CTeHJIe PACCYMTHIBAJach KOHIIEHTpa-
Mg pagoHa B Tpobax W TIOTHOCTH TIOTOKa pajoHa C €AWHMIIFI TTOBEPXHOCTH.
Jasree, o Mozienw iepeHoca M30TOMOB pajoHa W MPOAYKTOB X pacrajaa B aTMO-
cdepy, onydeHHast TIOTHOCTh TTOTOKA MEPECUNTHIBAIACH B PACIPEIEICHHYIO B
TTPOCTPAHCTBE 00BEMHYIO aKTHBHOCTH PAJMOHYKIHIOB. [Ipn Takom merone pe-
3yNbTATHl aHAJIN3A OHOI TPOOHI TTOSIBISLTUCE HE paHee, YeM uepe3 3 CyTok. BrI-
COKast TPYAOEMKOCTH JIad0opaTOpPHOTO METO0/1a He TIO3BOIISIIA TIPOU3BECTH JI€TaNb-
HOEe PajioOHOBOE KapTHPOBAHNE NCCIIEyeMBIX TeppuTOpHii. Tak BO3HWKIIA 3a1ada
Ppa3paboTKH IKCITPECC-METO/1a, KOTOPHIH TTO3BOIHIT OBl TIPOM3BECTH ONIEPATHBHYIO
CheMKY 00HEMHOIT aKTHBHOCTH pajioHa HaJl MICCIETyEeMBIMH TTIOBEPXHOCTSIMH.

Paccmorpum (pusndeckue cBolicTBa MPOJYKTOB pachiaja pajoHa. Ecrect-
BEHHAs CMeCh M30TOTOB paJioHA TPEICTaBiIeHa TPeMs HYKIWAaMH, TpHHaITe-
Kammu psam pacnaga U (PRn — pagon), 2 Th (*Rn — Topon) u U
("’Rn — akruHoH). Bece OHM — JIOCTATOYHO KeCTKue anbda-usnyuarenn. Pacra-
JIasiCh, M30TOITHI PAJIOHA TTPEBPAIIAIOTCS B TBEPbIE PaIOaKTHBHBIE M30TOITHI, HE
WMEIINE OTHOLIEHUS! K IPYIIe HHEPTHBIX ra3oB. B cuily dpe3BeMaiiHO MaIoi
MTPOJIOIKUTENIFHOCTH CYTIECTBOBAHMS, IMaHAIMN aKTHHOHA W TOPOHA HE CITo-
COOHBI K MUTpAIMM Ha CKOJBKO-HUOY/Ib 3aMeTHBIE PAaCCTOSHUS OT sJIep-
npemecTBeHHUKOB. CaMblil JIONTOKUBYIMH H30TON pajoHa (*--Rn), uMeromuii
nepuon mosypacmana 3,825 cyrok, cmycts 20 cyTtok pacramaercss wHa 97 %.
B cBs3m ¢ 5THM, B HAMWX JATBHEHIINX PACCYKJISHUSX MBI OTpaHHYAMCS pac-
CMOTPEHHEM JI04ePHHX KOPOTKOKMBYIIMX IIPOYKTOR paciana pazona (-Rn), B
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CormacHo [3], oXBHBaJI€HTHOW PaBHOBECHON O00BEMHOI aKTHBHOCTHIO Pajio-
Ha (OPOAg,) 19 HEPaBHOBECHOW CMECH KOPOTKOKHMBYIIIMX IIOYEPHUX TPOIyK-
TOB pacraja B BO3/IyXe Ha3bIBaeTCs 00beMHast akTHBHOCTH pasoHa (OAg,), KOTO-
pasg HaXOAWUTCS B PABHOBECUN C JIOUCPHUMU KOPOTKOXKUBYIIUMU TIPOAYKTaAMH
pactiajla U MMEeT TaKyr K€ BEJIWYMHY CKPBITOW 3HEPTUH. JIpyrMMH CIIOBAMH
MOXHO CKa3aTb, HTO BEINYNHA CKpLITOﬁ OHEPTHHN 00BLEMHON aKTUBHOCTH paaoHa
paBHA DHEPTUHU pacnana JOYEPHUX KOPOTKOKUBYIIUX ITPOIYKTOB M OIUCBIBAETCS
ypaBHEHUEM:

OPOAR, = OAg, = 0,1046A4p, + 0,51614p, + 0,37934g;, (1)

rne DPOAg, — DKBUBaJICHTHAasT paBHOBeCHas oOhLeMHAas aKTHBHOCTH PaJIOHA;
OAg, — oObeMHas aKTHBHOCTH pajioHa; I — KOI(DPUIINEHT paBHOBECHUS MEKITY
OAgr, ¥ JHEpTHEH pacrana JOYEpHUX MPOIYKTOB; Apy, App, Api — OOBEMHBIE aK-
THBHOCTH JIOYEPHUX KOPOTKOKUBYIIUX TIPOIYKTOB pacmana. YpasHerue (1) me-
KUT B OCHOBE 3KCTIpecc-MeTo1a ncenemoBannii OAg, B TPUTTOBEPXHOCTHOM CITOE.

Jts mabopaTopHOTO 3KCTEPUMEHTa HWCIOTB30BAHBI CHEKTPOCKOTTHYECKHI
W3MEPUTENH KoHTIeHTparmu pagona Canary u By -pajuomerp GMC-320 (puc.1).

Paamomerp He nMeeT BOSMOXKHOCTH (PUKCAIIMF DHEPTHH pPaciajia yIIoMSHY-
TBIX W30TOITOB TTOJIOHUS, CBUHIIA W BUCMYTa TI0 OTAENLHOCTH. 110 3TOM mprdnte
C/AeTIaHO JOTyIeHne O (PMKCHPOBAHWW CpeTHEeW CYMMapHOHW SHEpTHH pacraja
3THX M30TOTOB. B 3TOM cityqae ypasrenne (1) ympomaercs 10 popmyIs:

OAry = K-Avoippisi» 2)

rne K — xod(pGUIMeRT paBHOBECHS] MEXAY O0OBEMHOIN aKTHBHOCTBHIO pajioHa M
CyMMapHOIT JHEPTHEH pacmaga TOUePHIX KOPOTKOKUBYIIIUX MPOTYKTOB; Apy+phBi
— CyMMapHast SHeprys pacraja JIOYepPHUX KOPOTKOKHBYIIINX MPOIYKTOB.

B dopmyne (2) BxoaHOM mapamerp — cyMMapHast JHEPTHUS paciiaia JOIepHIX
KOPOTKOXHUBYIIIX MPOTYKTOB, (hukcupyemast pamuomerpom GMC-320, BBIX01-
HO TmapameTrp — o0beMHas akTHBHOCTh PaJIOHA.

IlocTanoBka 3kcnepnMenTa. B 1a00opaTOpHBIX YCIIOBHUSX, Ha CTaI[MOHAp-
HOM CTeH/ie OBUTM YCTaHOBJIEHBI W3MEPHTENh pajioHa u pagnomerp. Jlormka nx
pabotsl Taxora. Pamnomerp GMC-320 execekyHAHO (UKCHpYET HaJIMYWe WITH
OTCYTCTBHE paciiajia ¥ BEIBOAWT Ha JINCTUIECH OCpeTHEHHBIE 32 MWHYTY JaHHEIE.

GO Muciear Ragisvion Detector
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Puc.1.Cnekrpockonuiaeckuit u3MepuTesb KOH-

ueHrTpauuu papona Canary (a) v [y -paanomerp
a GMC-320 (6).
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B mamste mpubopa 3anmnchIBarOTCS pe3ysabTaThl BCEX 3aMepoB. Pazmepa mamMsaTH
xBaraer Ha 10 cyTok HempeprIBHOW 3ammcu. M3mepurens pagona Canary BBIBO-
JIUT Ha JUCILIEH NEPBbII pe3ysIbTaT 3aMepoB Hepe3 Jac. B TakoMm peknMe OH pa-
6oraer 1 cyrxu. Uepe3 CyTkm TpuOOp MEPEXOTUT B Apyroi pexum. [Tokazanus
W3MEHSFOTCSl OIMH pa3 B CyTku. Jlucrureit mpndopa cocTouT W3 IBYX WHAWKATO-
poB. Ha omHom otpaxatorcs cpemanane 3HadeHUsT OAg, 3a KOpOTKUU mepron (10
7 TIOCIIEIHNX CYTOK), Ha JIPYyTOM — CPEJTHUE 3a BECHh TIEPHO N3MEpEHHs. Pe3yin-
TaThl 3aMEPOB 3aMMACHIBAIOTCS B MaMsTh. [lamsiTh mpubopa paccantana Ha 5 yeT
HENPEepPBIBHON 3amici. ABTOHOMHOCTH mwTaAns — 3 roma. Cmena Oarapeit He
TTPUBOJINT K CTHPAHWTO 3aITHCAHHBIX PE3yJIbTaTOB.

YcraHOBNIEHHBIE HA CTEHJ] MTPUOOPHI B T€UE€HNE 5 CYTOK BEIN 3aMnCh QIIyK-
Tyarii pajnoakTHBHONH OOCTAHOBKH OKpYXKaromie cpeanl. [Tockonbky B mpo-
IIecce pacrajga JI09epHUX KOPOTKOKHUBYIIMX TTPOAYKTOB TIPOMCXOJUT TOIBKO [ -
uznydenue [4], pamuoMmerp TepeBeNeH B PeXUM (UKCUpoBaHWs [ -mydei. 3a
604800 ¢ 3apmurcupoBano: 164060 pacmamos, cpedmssi odbeMHAs aKTHBHOCTH
panoHa (OAr,) W cpemHsis CyMMapHas SHEpTHS pacraga JO9epHUX KOPOTKOKH-
BYIIMX TTPOAYKTOB (Apoipbipi). 110TydeHHBIE 3HAYEHNS TTOICTaBIEHBI B (OPMYITY
(2), n3 KOTOpOH HalimeH KO3I(PPUIIMEHT paBHOBECHS MEXKIY 00HEMHON aKTHBHO-
CTBIO PaJIoOHa W CYMMapHOH JHEpPTwel pacrazna J0YepHHUX KOPOTKOXKHBYIITHX
poaykToB (K). ®opmymna (2), ¢ HalAEHHBIM KO3 QUITMEHTOM, TMEET BH/I;

OAr, = 1,357 Apgippmi - (3)

Bripaxxenne (3) npeacrapnsier cobol aMmupraeckyro Mosienb pactera OAg,
IO DHEPTHH pacrajia J0UepHUX KOPOTKONKHUBYIIHUX TIPOIYKTOB pajioHa. I paduk
n3merennst OAg, 3a BpeMsl IKCIIEpHMEHTA TI0 TTOKA3aHHUsIM U3MEPUTENSI KOHIIEH-
Tparmn pagora Canary v rpadvk, pacCUMTaHHBIH C TIOMOIIBI0 ypaBHEHHUS (3) TT0
okazanusam pagunomerpa GMC-320, moka3aHs Ha puC.2.

I'maBHEIA pe3ybTat 1ab0opaTOPHOTO IKCITEPUMEHTA BBIpAKaeTCs B TOM, HTO
akcmpecc-mero pacuera OAg, TIO JHEPTHHM pacmana JO0YepPHUX KOPOTKOKUBY-
IUX TIPOYKTOB JIOCTATOYHO TOYHO ITOBTOPSIET Pe3ylIbTaThl 3aMepoB, CleNaHHbIE
CIIEKTPOCKOITHYECKUM MeToJIoM. Kpome 3Toro, MeToj TO03BOJISIeT Ha MOpPSJIKA
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Puc.2.papuxu usmenenus: OAg, 3a Bpemst J1aOOPaTOPHOrO IKCIICPUMEHTA
0 ToKa3aHuaM umeputens pagoHa Canary v o MOJeIu.

21



YBEJIMYUTH CKOPOCTH TTPON3BOCTBA 3aMepoB OAg, W YBUAETh, KAKWE N3MEHEHUS
OAg, TPOUCXOJIIT BHYTPH BPEMEHHBIX WHTEPBAJIOB, HEAOCTYITHBIX JUTST UCCIIENO0-
BaHHH KJIACCUYECKHUM METOIOM.

Kak 3axitoueHue, 3KCIpecc-MeTo]l MOKHO PEKOMEHJI0BATH JIJIST TEXHOJIOT Ui
OIIEPaTHBHOTO MOHUTOPHUHTA COCTOSIHUS OKPYKAIOIIel Cpelibl, TPOrHO3UPOBAHUS
U JIMKBHUJIALINY €€ 3arpsS3HEHUsT PaJMOHYKIIMIaMU.

WccnenoBanus nporosTes B pamkax mpoektoB PH® 14-17-00547, 14-50-
00095 u POOU 13-05-96508 p 1oT.
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[.S.Podymov, T.M.Podymova

RAPID METHOD FOR INVESTIGATIONS OF RADON VOLUME ACTIVITY
ABOVE THE EARTH’S SURFACE

A rapid method for investigations of radon volume activity by the total volumetric
activity of radioactive decay of the daughter products of radon isotopes is presented. The
advantages of the rapid method are shown compared with the laboratory method. The
equation of dependence the energy of radon volume activity from the decay energy of
short-lived isotope has been calculated empirically. The results are possible to use for
investigations of radon-dangerous territories.

KEYWORDS: radon, volume activity of radon, radon potential of territory, research
methods

22



