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PaccMmarpuBaeTrcs pe3yabTaT aHaJIM3a SHEPreTUYECKOTo CIEeKTpa ONMHOYHBIX COOBITHIA, TTOJTYYEHHOTO B
daze I1I pabots! nerekTopa BopekcnHo. DKcnepMMEeHTAIbHbBII CIIEKTP ITOATOHSUICS HAOOpOM CTaHIapT-
HBIX UICTOYHUKOB OTMHOYHBIX COOBITUI C JOOABJIEHUEM COOBITHI OT paccesTHUSI KAJIMIMHBIX re0-aHTUHEe -
tpuHo (**K-geo-v) Ha snekTpoHax. Jo6asneHue cobbtuil oT “°K-geo-v Mo3BONsET YIydIIUTh COmIache
9KCMEPUMEHTATHLHOTO U MOJIOTHAHHOTO CIEKTPOB. DKCIEPUMEHTATbHbBIE PE3YJIbTAThl CBUAETEILCTBYIOT O
MIPUCYTCTBUM B 3eMJie 3HAUNTETBHOTO KOJIMYECTBA KaJIusl.
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PaboTa mocssieHa OCMBICIEHUIO OKOHYaTeNlb-
HBIX 3KCIIEPUMEHTAJIbHBIX JAHHBIX, ITOJIydeHHBIX B
IIT ¢aze skcnepumeHTa bopeKCHMHO, B YaCTHOCTH,
9HEPreTUYECKOTO CIIEKTPa OMMHOYHBIX COOBITUI [1].
BToii paboToit MBI XOTUM OOpaTUTh BHUMaHME Hayy-
HOM OOIIECTBEHHOCTHU W, B YACTHOCTH, YJIEHOB KOJI-
Jabopauu bopeKCHHO Ha TO, YTO UMEIOIIMECS IKC-
MepUMEHTAJIbHbIE TaHHbIE TTO3BOJISIIOT UHYIO UHTEP-
MpeTaluio U CBUAETEIBCTBYIOT O CYILIECTBOBAHUU
0OJIBIIIOTO KOJIMYECTBA Kajiusl B 3eMJie, paBHOIO He-
CKOJIBKUM TIpolieHTaM OT Macchl 3eMiin. CylliecTBO-
BaHME TaKOTO OOJBIIOr0 KOJWYECTBA Kaivsl OBLIO
npeackazaHo Monenbio ImapunHas 3emuist uim bora-
tast BogopoaoM 3emisi (Hydridic Earth — HE-mo-
nenb) [2, 3]. Pabora [5] yke yka3biBajla Ha BO3MOX-
HOCTb TaKOU MHTEPIIPETALIUU.

Ha puc. 1 npuBeneH pe3yibTart MOATOHKU SHEPTe-
TUYECKOIo creKTpa omuHOYHbIX coobiTuii 111 a3z
aKcrnepuMeHTa bopekcrHO cyMMOli COOBITHI OT pas3-
JIMYHBIX UCTOYHUKOB ¢ y4eToM Bkiaga ot “K-geo-v.
ITon pe3yabTaToM IMOATOHKY MBI OyIeM TOHUMATh CyM-
My Pa3IMYHBIX MCTOUHUKOB COOBITUI1, BKJIAIbl KOTO-
PBIX TIOJIyYEeHBI B pe3yJibTaTe MUHUMU3ALMU (DYHKIIUU
%> B MHOTOMEPHOM IIPOCTPAHCTBE TIEPEMEHHBIX [7].
IlepeMeHHBIMU SIBISITMCH MOJHBIE CKOPOCTU CUETa CO-
OBITUIT OT pa3TMYHBIX MICTOUHUKOB B ieTeKTope bopek-
CUHO. OKCNEepUMEHTAIbHbIE AaHHBbIE C OLIMOKaAMU
B3SITHI U3 paboThI [1]. Topr3oHTaNbHAS IIKaIa JaHa B
eIUHUILIAX: YUCJIO 3apPETrMCTPUPOBAHHBIX (hOTOIJIEK-
TpoHOB ((p.3.). 3aBUCMMOCTh YMCJIa 3apEeTUCTPUPO-
BaHHbBIX (hOTOINEKTPOHOB OT DHEPrOBBIAEICHUS B
CUIMHTHUISITOPE B3gTa N3 pabOTHI [4]: TTp1 SHEPrOBHI-
neneHun B 0.5 MaB perucrpupyercsa 220 ¢.s., npu
1.0 MaB — 410 ¢.5., ipu 1.5 MaB — 590 ¢.5.

IMoka3aHbl TaKXKe BKJIaAbl Pa3IMUHBIX UCTOYHU-
KOB COOBITHI1, MOJYYEHHbIE B PE3YJbTaTe MOATOHKU
K 3KCIIEPUMEHTAIbHBIM HAHHBIM. Y OGOJIBLIMHCTBA
KPUBBIX CTOUT 3HAK, MOSICHSIOLIUI MTPUPOLY OHdM-
HOUYHBIX COOBITHIA, 1151 KOTOPBIX TOCTPOEHA KPUBAS.
D10 — pacnansl 2°Po, ¥Kr, 2'°Bi, comepxaiuxcs B
CUUHTWIISITOPE, PACCESIHUE HA 3JIEKTPOHAX COJTHEY -
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Puc. 1. DHepreTM4ecKuii CIIEKTP OOTUHOYHBIX COOBITHIA
netekropa bopekcuHo (Touku ¢ ommbkamu u3 [1]). To-
PpU30OHTAJIbHAS 1lIKaJla 1aHa B €IMHMIAX: YUCIIO 3aperu-
CTPUPOBAHHBIX (HOTOINEKTPOHOB. KpuBble — BKJIAIbI
Pa3IMYHBIX UICTOYHUKOB COOBITUI U MX CyMMa, MOJTyYeH -
Hble B pe3yJbTaTe MOArOHKU K 3KCIEPUMEHTAIbHBIM
IMaHHBIM JIJIsI x2 = 175.8. YepHas IIyHKTUpHAsI KpUBast —
BKJIaI OT 40K—geo—v cobpiTuil. [lnomanb moa 3Toi Kpu-
BOI (OT HyJs (POTOIEKTPOHOB) paBHA R(40K—ge0—v) =
= 11 cpd/1007, yTO mOTyCKaeT MONIO Kajlusi OT MAacChl
3emmu B 3.4%.
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Ta6muna 1. B ctpokax 1 1 2 moIHBIE CKOPOCTH cUeTa ONMHOYHEBIX COOBITHI OT Pa3jIMYHBIX NICTOYHUKOB, MOJTyYeHHBIC B
pe3yabTaTe MOATOHKM K 3KCiepuMeHTaIbHOMY crieKTpy [1]. B cTpokax 1a u 2a — nipeaesibl BO3MOXHOI'O U3MEHEHMUS ITO0JI-
HBIX CKOPOCTEil cueTa COOTBETCTBYIOIIETO MCTOYHMKA, UCITOJIb30BAaHHbIE ITPU BEIYUCIIEHUU 3HAYEHU B CTpoKax 1 1 2 co-

OTBETCTBeHHO. BeimunHbl naHbl B enuHunax cpd/1007

"Be pep nc 210pg 210g; 8SKr CNO | 208T] 24Bj |[9K-geo-v| x>

1[484+09] 27 1701 [415£04] 118 8.5 6.540.7 | 476%02 0.0 | 1995
1.8£0.3

la| 46—49 2.7 1.35-2 | 40—46 | 9.8—11.8 | 3.5-85 | 4.5-8 43-5 0.0
1.7-2.0

247402 (2.72£0.04{1.75£0.01| 41£0.5 |10.7+03| 8504 | 3.940.4 | 475+02 | 11+12 | 175.8
1.8+0.2

2a| 47-49 | 2.7-278 | 14-2 | 41—46 | 10.7—11 | 3.5-8.5 | 3.9-10 4-5 0—20
1.5-2.0

HbIX HeiTpuHo oT 'Be, pep, CNO, ®B. Iloxa3aH
BKJIAI OT pacrazga usorona 'C, o6pasyroerocs npu
B3aUMOJEMCTBUM MIOOHA C aTOMHBIMMU SIIPAMM YTJIe-
pola cHUHTWUISITOpa. He mnoMedeHHBIE IITPUX
IMYHKTUPHBIC JIMHWM TTOKa3bIBAalOT BKJIad OT ramMmma-
KBaHTOB OT paclagoB paglOaKTUBHEIX DJIEMEHTOB B
OKpyXalollleM OETEKTOp TPYHTE U KOHCTPYKIMOH-
HBIX MaTepuajiax. B manpHelileM Ha 3TOT NCTOYHUK
MBI OyleM yKasbiBaTh 3Haukamu 28T1, 24Bi. Tlepe-
MEHHBIMM TTapaMeTpaMU IPU ITOATOHKE SIBIISITIACH
TUIOIIAIN MO KPUBBIMHU, KOTOPBIE TIPOITOPLIMOHAIb-
HBI TTOJTHBIM CKOPOCTSIM CYETa COOBITUI OT KOHKPET-
HBIX MCTOYHUKOB COOBITHI. CHeKTphl OT BKJIAZOB
pa3JIMYHBIX MCTOYHUKOB OBUIM HAaMU PacCUMTAHBI
CaMOCTOSITENILHO, clienys peuenty us [4]. B [7] 66010
MOKAa3aHO COBITaicHUE HAIIIETO pacyeTa Co CIIeKTpa-
MU, UCHOJIb3YyeMbIMU KoJI1abopauueit bopekcuHo.

PaccMotpuM Tabi1. 1, B KOTOPO# oTpaxkeHa nocJe-
JIOBaTeJIbHOCTb Halllero aHajau3a. BeauuuHsl B 9TOM
TabJIulie €CTh BLIIEYTTOMSIHYThIE TTApaMeTpPhbl — MOJI-
HbIE CKOPOCTU CU€Ta OIMHOYHBIX COOBITUI OT pas-
JIMYHBIX UCTOYHUKOB B eauHuLiax c¢pd/1007 (yucio
coObITUii B 1eHb B 100 TOHHaX CHUHTUJLISATOPA), MO-
JIydeHHbIe B pe3yjbTaTe MOATOHKU K IKCIEepUMEH-
TaJlbHOMY CIIeKTpy [1].

B miepBoii cTpoKe mokasaH pe3yiabTaT MOATOHKU
CTaHJAPTHBIM HAaGOPOM UCTOYHUKOB COOBITUIA, UC-
TTOJIL30BAaHHBIM Kosmabopanneit bopekcmao. Pe-
3yJIbTAT COIIACyeTCsl C aHaJIU30M, CIEJIAaHHBIM 3TOi
KoJiytabopanueii [1].

Ha cnenyronieM stane Mbl 1OOaBWJIN B CTaHOAPT-
HbIIi HA0Op MCTOYHUKOB COOBITUI JOMOTHUTEIHLHO
40K -geo-V coOBITUS U MTPOU3BEIN MOATOHKY, MO3BO-
JIsSIs TIapaMeTpaM MEHSIThCS B OMpeae/IeHHBIX Mpeae-
nax. Ilpenenbl U3MeHEHUS ITapaMeTPOB ITOKa3aHbl B
CcTpoke 2a Tabn. 1. Yoamochk 3HAYUTEIBHO YIY4IINTh
cornacue ¢ 9KCIIepUMEHTAIbHBIMU JaHHBIMU. [1omy-
YyeHa 3HAYUTENIbHASI CKOPOCTh cueTa “°K-geo-v coObl-
THIA 3a CUET YMEHBIIECHMUs CKOPOCTEIl cuyeTa OT COJI-
HeuHbiXx CNO u "Be HeittpuHo. [Ipu 3TOM CKOPOCTB
cyera cobbIThii oT comHedHbIX CNO u "Be Helitpu-
HO, a TakXke oT pacnanos 2'°Bi n 8 Kr 3ansum rpannyg-
HBbIC 3HAYEHUS U3 CTPOKM 2a TadII. 1.
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Kaxux snauennii R(**’K-geo-v) MOXHO 0XUIaTh B
pamkax HE-monenn? MoxXeT M TIOSBUTCS CTOJIb
6onboe 3HaueHue R(*K-geo-v) = 11 cpd/100t, ec-
1 BSE monens cripaBemusa (Bulk Silicate Earth —
MOIeb ¢ CWJIMKAaTHOM MaHTHe)? g oTBeTa Ha 3TU
BOIIPOCHI MBI TIPOBEJIM BUPTYATbHBII 9KCIIEPUMEHT —
paseirpeiBayim MoHTe-Kapino KBa3u-aKcnepuMeH-
TabHBIE CTEKTPHI OMWHOYHBIX COOBITUI 3a BpeMs
Habopa cratuctuku B II1 dase skcnepmMmeHTa npu
ycnoBuu orcyretBust “°K-geo-v. 3ateM Kaxablii KBa-
3U-3KCIEPUMEHTAIBHBIN CITEKTP MPUOIMKAJICS Ha-
6OpOM CTaHAAPTHBIX UCTOYHUKOB ILIoc “*K-geo-v.
Ha puc. 2 npuseneHo pacnpenenenne W(R(K-geo-v))
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Puc. 2. PacrnipeneneHue unciaa cOOBITUI C HAWIEHHBIM

3HaYE€HUEM CKOPOCTH cueTa 40K-geo-v COOBITUI U3 CMO-
neaupoBaHHBIX MoHTe-Kapio sHepreTMyeckKux Crek-
TPOB ONMHOYHBIX COOBITHI neTekTopa BbopekcuHo st
III ¢pa3bl oakcnepumeHra. s KpuBOii, MOMeYeHHOM

R(4OK) = 0 cpd, npu Monre-Kapio MomenupoBaHUU
SKCIIEpUMEHTA UCIOJIb30BaJICSI HAa0Op MCTOYHUKOB CO-

ObITHIT 6e3 ydyeTa 40K—geo—v, a TpyU aHaJIM3€ C YYETOM

40K—geo—v. JI1s1 KpuBOMi, MOMEYeHHOI R(4OK) = 7 cpd,
npu MoHte-Kapyio MoaenMpoBaHUM 39KCIIEPUMEHTA UC-

TOJIb30BAJICSI HAOOP MCTOUHUKOB COOBITHIA C 40K-geo-v co
cpenHell CKOPOCTHIO MOSIBJICHUST COOBITUIA R(40K—geo—v) =
=7 cpd/1007 v Tipy aHAU3E C yYETOM 4OK-geo-V.
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npu 3aoxeHHoM B MoHTe-Kapiio R, (*K-geo-v) = 0.
BunHo, yro cobuitusa ¢ R(*K-geo-v) > 7 cpd/100¢
MaJIOBEPOSITHBI M PEAJIU3YIOTCS C BEPOSITHOCTBIO p =
= 10~*. TakKe U3y4ayoCh pacIpeneIecHNe MIPH 3aJ10-
keHHOM B Monre-Kapno R, (*K-geo-v) # 0.
B yactHocTH, ipu R,1(*°K-geo-v) = 7 ¢pd/100¢ pac-
npenenenue W(R(*’K-geo-v)) nMeeT MaKCUMyM ITPU
R(*K-geo-v) = 11 ¢pd/100z. Takum 0Opa3soM MbI
HaOllIogaeM, 4YTO BOCCTAHOBIIEHHbIE 3HAYEHUS
R(*K-geo-V) MMEIOT CMEILUEHHbIE CPEeIHUE 3Haue-
HUSI B CTOPOHY OOJIBIINX BEJTMYMH U TOCTATOYHO IITH-
poxoe pacmnpeneneHue. Pacyer mokasbiBaeT, 4To 6€3
ydeTa 3TOro CMELEeHUs CKOpocTh cueta R(YK-geo-v) =
= 7 ¢pd/1007 moxHa COOTBETCTBOBATh MacCe KaJlus
B 3.2% oT Macchl 3eMIIH. A C YUYETOM 3TOTO CMellle-
HUS TIPU CYLLIECTBOBAaHMUM Kajius B KojaudecTBe 3.2%
OT Macchl 3eMJIM Mbl JOJDKHBI HauOoJiee BEPOSITHO
sapeructpupoBath R(**K-geo-v) = 11 ¢cpd/100z.
MmMeHHO Takoii ciydaii Mbl M HaOII0AaEM B CTPOKE 2
Ttabn. 1. Cnenyst TIpUHLIMITY, YTO HaMEHbIIIee 3HaJe-
HUe )2 yKa3bIBaeT HA PEATbHO CYIIECTBYIOLIEE B IPUPO-
JIe, MBI TIPUXOAUM K YTBEPXKIECHUIO, YTO MOJTYIMIN SKC-
MEepUMEHTATBHOE  TTOOTBEP:KACHUE CYIIECTBOBAHMS
3HAYUTEIBHOTO KOJIMYECTBA Kalus B 3eMie.

Hosrie nannsie 111 ¢asnr sxkcnepumenTa bopek-
crHO [ 1] 3HAYMTETBHO OTINYAIOTCS OT O0JIee paHHMX
IaHHBIX [4] ¢ TOYKM 3peHUS aHAJIM3a Ha BO3MOXK-
HOCTB CyILLIECTBOBaHMS OoblIoro noroka “°K-geo-v.
B pa6otax [6, 7] Takoii aHanu3 ObLI MPOBEACH I
JIaHHBIX [4] ¥ OBLI cliesaH BBIBOMI, YTO JaHHBIC JOITYC-
KaloT CYIIECTBOBaHNE OOJIbIIIOIO KOJIMYECTBA KaJIUsI B
3emite. HacTosmas ke paboTa Ha OCHOBaHMU aHAI3a
HOBBIX JAaHHBIX U3 [1] MO3BOJISIET cAEAaTh BBIBOI O IMO-
JIyY9eHHOM CBUICTEJILCTBE CYIIECTBOBAHUSI OOJIBIIIOTO
KOJIMYeCTBa Kajaus B 3eMIie.

OTMeTHUM, YTO HUXKHSISI TPAaHMIIA BO3MOXKXHOTO 13-
MmeHeHuss R(CNO-v) = 3.9 cpd/1007 BbIOpaHa Hamu
IIOTOMY, YTO TaKO€ 3HayeHue npenckaspiBaeTcss CTaH-
nmaptHoit COJTHEYHOM MOJIEITBIO JJIsI CTydast MaJloM Me-
TaAJUIMYHOCTU. MBI HaOM0JaeM B CTpoke 2 Tabi. 1, 4yTo
NpY MUHMMU3ALKUK > TIPOrpaMMa BBIOMPAET 3TO MHU-
HuMaabHoe 3HaueHue R(CNO-v) = 3.9 ¢pd/100z. Eciin
paspeinth R(CNO-v) mpuHUMATh e11le MEHbIIIME 3Ha-
YEeHUS, TO MbI OyJIeEM HaGIIOAATh yMEHbIIEHKE X 1 YBe-
mnuenne R(“°K-geo-v). Takoe MoBeneHUEe JaHHBIX 110~
Ka3bIBaeT, YTO peaJibHbI SHEPTETUUYECKUIA CITIEKTpP CO-
obiTuit ot CNO-v B a30THOM 4YacTd OJM30K K

BE3PYKOB u np.

SHEPreTUYECKOMY CIIEKTpYy coObituii or “K-geo-v, a
kucioponHas BeTBb CNO 1LMKIIA ellle HeTOCTaTOYHO
pasropenachk. [1o3ToMy OKOHYATENIBHBII aHAIW3 JaH-
HbIx 111 ¢a3el akcriepymMenTa bopekcuHo cienyeT npo-
WU3BECTH C UCITOIBb30BAaHUEM SHEPIeTUUECKOTO CIIeKTpa
st CNO-v cOOBITUI ¢ YMEHBILIEHHOM J0Iei COOBITUIA
OT KMCJIOPOAHOI BETBU.

ITonBoass utor, Mbl MOXEM KOHCTaTUPOBATh, YTO
HaboOp MCTOYHUKOB COOBLITUII ¢ TMapamMeTpaMH U3
CTpOKM 2 Taby. 1 OMHUCHIBAET 3KCIIEPUMEHTATbHBIE
JaHHBIEC 3HAUUTEIBLHO JTy4llle HAOOopa UCTOYHUKOB U3
epBO CTPOKM Tabm. 1.

IMonyyennoe 3nauenne R(**K-geo-v) = 11.0 cpd/100z
HE MOXET SIBIISIThCSI CTAaTUCTUIECKOM (PIyKTyaum-
eif Habopa NCTOYHUKOB C ITapaMeTpaMu U3 TIePBO
CTPOKM, TO €CTh, €CJIM B IIPUPOJIE KOJUIYECTBO Ka-
st coorBeTcTBYyeT BSE Monenu. I[TonyyeHHoe 3Haue-
Hue R(“K-geo-v) = 11.0 cpd/1007 cOOTBETCTBYET KOJIM-
yecTBY Kaymsl B 3emite paBHOMY 3.2% OT Macchl 3eMiIn
MPU YCJIOBUM PABHOMEPHOTO pacripeaesieHusT Kaaus B
3eMiie 1 C y4eTOM CUCTEMaTUYECKOrO CMEIEHMSI BOC-
CTAaHOBJICHHOTO CpEOHEro 3HAYeHUSI CKOPOCTU cueTa
40K -geo-V coOBITHI ITPU MTOATOHKE K SKCIIEPUMEHTANb-
HBIM JAaHHBIM. Takoe OOJbIIOE KOJIWYECTBO Kayius
npenckazaHo HE-Monenblo.

ApPTYMEHTBHl B TOJIb3y CYILIECTBOBAHUS CTOJb
OOJIBIIIOTO KOJIWYECTBA KAl B 3eMJie IPpUBEICHBI
B pabore [8].
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What potassium abundance in the Earth does the Borexino experiment admit?
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The results of analysis for the single events energy spectrum obtained in phase I1I of Borexino detector oper-
ation are considered. The experimental spectrum was fitted by a set of standard single events sources with the
addition of events from potassium geo-antineutrinos (**K-geo-v) scattering on electrons. The addition of
40K _geo-v events makes it possible to improve the agreement of the experimental and fitted spectra. Experi-
mental results indicate the presence of a significant amount of potassium in the Earth.
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