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OBLIAYA XAPAKTEPUCTUKA PABOTEBL

AKTyasIbHOCTH TEMBI UCCJIEIOBAHUIA.

Hetitpuno, Gyy<an OTKPBITOl ONHON M3 MEPBBIX dJeMeHTapHbIX gacTwm, |1} 2| ma npo-
TaxkeHnn 60jiee UeM BOCHMUIECSTH JIET HE TEpPeCTaéT yIepKUBATh BHUMAHUE HAYIHOTO
coobmectBa. HecMoTpsi Ha MHTEHCHBHEIIINE UCCIEI0BAHNs, MHOTHE €r0 CBONCTBA 0 CHUX
Op OCTAIOTCA Hem3BecTHBIMU. Cpeau HUX He TOJBKO Takue (PyHIaMEeHTAJHHBIE, KAK MaCCa
WM HAJIM9He YTJIOBBIX MOMEHTOB, HO /ajKe CaMa MPUPOJA JACTUIIBI: MANOPAHOBCKAs WJIN
JIMPAKOBCKAs W CBI3AHHBIN C 9TUM BOMPOC O €€ KUPAJIbHOCTHU(CIUPATHLHOCTH).

SBsisich MacCHUBHON JacTwrleil, HEUTPUHO C HEOOXOIMMOCTHIO 00JIATAET MYIHTUIOIIb-
HBIMU MOMEHTAMHU W HECOXPAHSIONMEHCS CIUPAJIbHOCTRI0. B TO ke Bpems B pamkax Cran-
napraoi Mogenu stu 3ddekThl ncuesaroine MaJjbl. TaK MAarHUTHBI MOMEHT 3JI€KTPOHHOTO

HEHATPUHO, CBS3aHHBINA C MACCOBBIM WIEHOM, OIpEIeIsieTcs BhiparkeHueM [3]:

o~ 3% 107 s (;Z"’/) (1)

D10 06CTOATETHCTBO TPU COBPEMEHHOM COCTOSHUH SKCIIEPUMEHTATLHON TEXHUKH JIEIAeT
HEBO3MOXKHBIM €r0 SKCIIEPHMEHTAJbHOE OOHApyKeHHe (yIUTHIBAasd TEKyIee OrPAaHMIEHUE
Ha Maccy HeiitpuHo). Tem He Menee, B psize pabot|d) |5| ykazan apyroit mexanusm renepa-
MY MArHATHOTO MOMEHTA ITPU HAJMYHAN Y HEHTPUHO MAJION MaCChl, ONMMPAONIMNACT Ha BO3-
MOYKHOCTH CyNIECTBOBAHUS «HOBOW (DPU3WKWM» TIPU IHEPTUAX MEHBITUX MOPOTOBOH SHEPTUr
HapyIIEHHUs 3JTeKTPO-Ccaaboil cuvmmerpun. CaM MeXaHU3M ITPU 3TOM OCTAETCA HEM3BECTHBIM,
HO /I BBIYWCJICHUS 3HAYEHWs MATHUTHOTO MOMEHTa OH OKAa3bIBAETCS HEHYKHBIM, eCIIH
BBECTH TaK HA3BIBAEMbBINA MacmITabHBINA (HaKTOD, ONpemensaeMblii 3HAYEHNEM SHEPTHU, TIPU
KOTOPO#l BO3HUKAET «HOBad (PU3WKa». B 9TOM CIydae MUHMMAJIHLHOE 3HAYEHUE MATHUTHO-
ro MOMEHTa JjIsi MafiOPAaHOBCKOTO HEHTPUHO OKA3BIBAETCS JIa’Ke MEHBIIUM CyNIeCTBYOIIAX
9KCIIEPUMEHTAILHBIX OrpaHudeHuii. TakuM 06pa3oM, HAXOXKIEHWE MATHUTHOTO MOMEHTa
[MO3BOJIAT yBEPEHHO TOBOPHUTH O TOM, 9TO, BO-TIEPBBIX: HEHTPUHO MAaHOPAHOBCKOE, W, BO-
BTOPBIX: CyWECTBYeT HEM3BECTHas HaM (PU3WKA TIPH SHEPTUSAX MEHBIIUX, YeM THUITUIHbIE
it Bermkoro O6benunenus (~1 TsB).

Yo ke KaCaeTCsa CIMPATHLHOCTA HEHTPUHO, — CHTYAIUS 37€Ch BO MHOTOM CXOKa C OITHA-
cannoit. DddexTusnoe 3Havyenue cuupanbaocru B Cranmaprroit Mojeau MOXKHO OLEHUTH

M3 COOTHOIIEHMS MACChI 1 SHeprun Heiirpruo. s mporecca Gera-pacmama °°Co sror mapa-



Merp Byzier cocTaBIATh R 1077, uro, Kak u B cJlydae MarHUTHOTO MOMEHTA, IIPEICTABIIAET
Ha, CETOHSNIHUN JIeHh HETOCTUKUMYIO JjIs m3MepeHwuii Besmanay. Ho u B 9TOM ciiydae B
psze TeOprii BOSHUKAET BO3MOXKHOCTb O0OMTH 9TO OrpaHUYEHME, BBEJEHHEM HOBBIX YaCTHII,
unu «HoBOM dusuxuy |6}, [7]. OxHON N3 TaKUX BO3MOXKHOCTEH SIBJIS€TCS IEPEBOPOT CIIUHA B
CUJIbHOM MAarHUTHOM II0JIE DU HAJIAYUU Y HEATPUHO 3aMETHOIO MArHUTHOI'O MOMEHTA.

Ju1st moHMMaHMs JaJIbHEATIEro HeoOX0MMO OTMETHUTD, UTO U3MEPSIEMOIl B IKCIIEPUMEH-
Tax BEJIMYMHON ABJIE€TCS HE CaMa SHEePrus HEeHTPUHO, a SHEPrusd BTOPUYHBIX YaCTHIl. B
c/lydae m3MepeHus CIUPAILHOCTH 9TO SHEPIHUs OTIAYUN sA/ipa, & B CIydIae M3MEepeHUs Mar-
HUTHOI'O MOMEHTA — SHEPIrHs OTAA4M JIEKTPOHOB KPUCTAJLIA B IIPOLIECCE YIPYTOro pacce-
guus HeiTpuHO. B masbHeiniem, roBOpst 00 dHEpTwWH, MBI OyIeM I0/Ipa3yMeBaTh WMEHHO
3HEPruio ormayuu — Fr.

Takum 00pa30M, U3 BHINIECKA3AHHOTO BBITEKAET aKTYaJbHOCTH pabOTHI MO MCCIET0BA-
HUIO 9JIEKTPOC/IA0bIX M CIUPAJIbHBIX (KUPAJIBHBIX) CBONCTB HEHTPHUHO.

ITess paborsr. OmipeiesieHre MAarHUTHOTO MOMEHTA U CIIUPAJIbHOCTH HEHTPUHO, HOBBIMU,
OCHOBAHHBIMH HA IPENU3UOHHON SAPHOM CIIEKTPOCKOIIMH, METOIAMU.

IlocTaBiennbie 3amaun.

e Pazpaborka HOBOro METOJa M YCTAHOBKH JJIs M3MEPEHHs CIUPATHLHOCTH HEHTPUHO
C OTHOBPEMEHHBIM OIpeesieHneM 3(hhEeKTUBHOCTH MOISPUMETPA U TOJIYIeHNEe Orpa-
HUYeHHUd Ha OTKJIOHeHHe CHUPAJIbHOCTU 3JIEKTPOHHOI'O HEMTPUHO OT TEOPEeTUIeCKOro

SHAYECHUA.

e Pazpaborka MeToma u yCTAHOBKY [JIsT M3MEPEHUsI MAarHUTHOIO MOMEHTA HEHTDPUHO 1
CcedeHHus KONePeHTHOI'0 pacCegHNud 3JIeKTPOHHOIO HeTPUHO € BeImeCcTBOM IIPU HU3KHUX

suepruax Fr (=~ 3 — 20 k3B) B yC/I0BUAX MTPOMBIIJIEHHOTO AIEPHOTO PEAKTODA.

(] HonyquHe OrpaHUYEeHUA Ha BEJIMYUHY MAarHUTHOTO MOMEHTa 3JIEKTPOHHOTO HeﬁTpH—

HO.

Hayunast HoBu3Ha.

(] Honyquo JIy4diiee MUPOBO€ OTrpaHUYEeHUE Ha MarHUTHBIA MOMEHT JIEKTPOHHOTO aH-

TUHEATPHUHO — 3.2 X 10711u3

e Paszpaboran HOBBII MeTO, IO3BOJIAIOMINI CyIIECTBEHHO YJIyUIIUTH PE3yJIbTaT U3Me-

peHus CIHPAJbHOCTH dIEKTPOHHOrO HeiiTpmHOo. Merom 6asupyercs HAa HM3MEpEHHN



3dGEKTUBHOCTH KOMIITOHOBCKOI'O IIOJIAPUMETPA HEIIOCPEICTBEHHO B YKCIIEPUMEHTE
U UCTIOJIb30BAHUU KUJAKOTO UCTOYIHUKA 7Y-U3JIyIYEHUA C PEKOPIHO BBICOKOUW MHTEHCUB-
HOCTBIO Jijis CHY2KeHUst 9P HEKTOB, CBA3aHHBIX C TOPMOXKEHHMEM s/pa B KPUCTAJLIIU-
deckoil pemérke. Merox moka3as cBoo 3¢bGEKTUBHOCTD U MOXKET OBITH UCIIOIH30BAH

B JajbHeAIeM [jid MCCeI0BaHui 10g00H0ro posa. JocTukumMas TOYHOCTb ~3%

e Pa3spaboran HOBBII KOMILJIEKCHBIM METO, IT03BOJIAIONNi 3 (HEKTUBHO CHUXKATH (DOH
B yCI0BUSX pabOTAIOIIel aTOMHOM CTAHINY U OJIM3KOPACIOIOXKEHHOTO peakTopa. I1o-
Ka3aHO, YTO MEeTOJ] [I03BOJIeT yMEHbIIUTh (GPOH B UCCJIEyEMOM JUAIA30HE SHEPrUii

Ha 6 IOPAIKOB.

e Pazpaboran meron 06pabOTKHM MMITYyJIbCOB T€PMAHUEBHIX JI€TEKTOPOB, TTO3BOJISIONII
CHU3UTH MOPOT PETUCTPAIUN COOBITHIA 0 PEKOPIHOTO HU3KOTO B YCIOBUIX IIPOMBIIII-

JIEHHOT'O aTOMHOTO DeaKTOpa 3HadeHHus 3 K3B.

Hayunas u mpakTrdeckasi 3HAYMMOCTH PAOOTHI

Tlonydennbie pe3yabTaThl MO3BOJIMIOT UCKJIIOUATH U3 PACCMOTPEHUS TEOPUH, JIJIsi KOTO-
PHIX MArHUTHBIH MOMEHT 3JIEKTPOHHOTO HEHTPUHO OKA3BIBAETCS DOJIHINE SKCIIEPUMEHTAIb-
HOT'O YCTAHOBJIEHHOTO IIPEJIeJIa.

OrpaHnyenre Ha CIIUPATHHOCTH TIOJIyYEHO TPU OJTHOBPEMEHHOM m3MepeHun 3P HeKTuB-
HOCTH TIOJIIPUMETPA, UTO JeJIAeT IOy YeHHbIE Pe3y/IbTaThl CYyIIECTBEHHO 60JIee HAeKHBIMU
B CPaBHEHWH C TIPEIBIIYIIUMI PabOTaMMU.

Tlonydennbie pe3ysibTaThl UCIOJIb30BAHBI JJIsl CO3JAHUs HU3KOMOHOBBIX YCTAHOBOK JIJIsk
WCCJIeIOBAHNUST 3IEKTPOCTIabbIX U siaepHBIX mporeccoB Ha ADC. Ecim B miporiecce maibHeid-
IIUX UCCJIEIOBAHUN Oy/IeT MOJIyYeHO HEHYIeBOe 3HAYE€HUEe MArHUTHOIO MOMEHTA, TO Oyer
JOCTAaTOYHBIM YKAa3aHWEM HA TO, UYTO HEHTPUHO MMEET MANHOPAHOBCKYIO TTPUPOIY.

Pazpaboran MmeTo/1 IpoBeeHrs PEKOPAHO HU3KO(MOHOBBIX SKCIIEPUMEHTOB Ha aTOMHBIX
CTAHITUSIX BOM3MU IEHTPA aKTUBHOW 30HBI PEAKTOPA C YIETOM CIEIU(PUIECKUX I TAKUX
YCJI0BHii NCTOYHUKOB PAIUOAKTUBHOTO (HhOHA (I0IT0KHUBYINUE TPOIYKTHL JEJEHU, PAIN0-
AKTUBHBIE 6IATOPOHBIE Ta3bI ).

Ha 3alIUTY BBIHOCATCA CJIEAYIOIINE IIOJIOXKEHUA U PE3yJ/IbTaThL

e Pazpaboran MeTom jisi W3MepeHus CIUPAILHOCTH SJIEKTPOHHOTO HEUTPUHO C He3a-

BUCUMBIM U3MEPEHUEM 3(1)(1)€KTI/IBHOCTI/I N KUJKUM UCTOYHUKOM U3JIYyICHUAD.



e Pazpaboran MeTOnd SKCHEPUMEHTAIHLHON perncrpanuud U Hocaeayioneil o6paboTku
WIMITYJIbCOB T€PMAHUEBBIX JIETEKTOPOB, TO3BOJISIONINN CHU3UTH ITOPOT PETMCTPAITHN
cobbITHil 10 3 k3B, YTO ABAgETCS KPUTHIECKN BaKHBIM IIPY H3MEPEHNN MATHUTHOTO

MOMEHTa Ha aTOMHBIX pDE€aKTOpaX

(] Honyquo OTrpaHUYE€HUE Ha BEJIUYUHY MAarHUTHOTO MOMEHTa HeﬁTpHHO Ha nepBoﬁ

dasze sxcuepumenta GEMMA — p, < 5,8 x 107 up

e Ilosydeno orpamnyeHnve Ha BEIUYMHY MArHATHOTO MOMEHTAa HEHTPHHO HA BTOPOIL

daze sxcmepumenta GEMMA — 11, < 3,2 x 107 up

Armpobarus paboThl m myGavKaimy Pe3yapTaThl MCCIEI0BAHNMN, TIOJOYKEHHBIE B OCHO-

BY [AMCCEPTAIy, IIPEJCTAB/IINCh U TOKJ/IAIBIBAINCH HA MEXKIYHAPOIHBIX KOH(epeHIu-
SIX: TIO0 SIZIEPHO CIIEKTPOCKOMMH W CTPYKType aromuoro sapa (Yeboxcapur—2009, Cankr-
TleTepGypr—2010), xoudepernun no mHeyckopurenpruoii dbusuke NANP2005 (dy6ra—2005),
Mex rynapoanoii koudepenrmmu Heirrpuno-Illavmans (Peiimc—2008), 11T Mex ayHapoaHOi
srerreil mkose mo ¢usnke weiirpuno namarn B.ITortexkopso (AmxymTa—2007), IX n X Mex-
JyHAPOHOW HAYTHOH KOH(DEPEHITNH MOJIOIBIX YIeHbIX 1 criermuamctos (y6ona—2007, Ty6ra—
2009), cemmuapax JlaGoparopun saepabix mpodaem OV, Marepuassl, aBISIONUECT OC-
HOBOW JUCCEPTAINN, M3JI0XKEHEl B 6 paboTax.

CrpykTypa u 06beM paboThl

Juccepraimsg COCTOMT W3 BBEJEHMS, TpPeX TJIaB M 3akjodueHus. Jlucceprarms comep-
KAT 79 CTPAHUI] TEIATHOTO TEKCTA, 31 PUCYHOK, 6 Tabauir m cnmcok jureparypsl u3 80

HanMeHnoBauuit. I[Toubrit 00bem — 86 cTpamwir.

COJIEP?KAHNE PABOTEI

Bo BBenmenun maercda KpaTKoe OMMCAHUE COBPEMEHHOT'O COCTOSHHUSA SKCIEPUMEHTAIbHON
busuku ssexrponnoro mefirpuno(anruneiirpuno). [ToguepkuBaeTcsa BO3MOXKHOCTD IKCIIE-
PUMEHTOB, IIPOBEIeHNEe KOTOPHIX He TpedyeT paboThl GOIBINNX HAYIHBIX TPYIII U CO3IAHUS
MEXK/yHAPOJHBIX KOJUIAbOpamuil, Ipu 3TOM HX IIOTEHIIMAJIbHBIE PE3y/IbTaThl MOI'YT OBITH
BIIOJIHE COIIOCTABHUMBIMHU C TAKOBBIMH B CJIydae KPYIHBIX dKCIepuMeHTOB. PaccmarpuBaior-
Cs Ba BHJA TAKUX HKCIIEPUMEHTOB: UCCJ/IEOBAHNE PEAKTOPHBIX AHTUHEUTPUHO 1pu OJsim3-

KOM DPacCIIOJIOKEHUHU AETEKTOPa U KOppendiuOHHbIE SKCIIEPHUMEHTHI.



B nepsoii r;maBe npuBOAMTCS TEOPETUIECKOE OOOCHOBAHUS BBIITOJIHEHHBIX KCCIIEI0BA-
auit. OTICaHbl SJIEKTPOMATHUTHBIE CBOMCTBA HEUTPUHO. XOTs (HPOPMAIBHO CITHH, & BMECTE
C HUM U CHHPAJbHOCTD, ABJIAETCA JIMIIb KBAaHTOBO-MEXaHWIECKON XapaKTePHUCTHKOM’, TeM
HE MEHee, OHU O9€Hb JACTO CBABAHBI C SJIEKTPOMATHUTHBIMHA (OCTATOYIHO BCIIOMHUATD XOTS
6bl TMPOMATHUTHOE COOTHOIIEHHE ), 9TO IIO3BOJIAET PACCMATPUBATH UX COBMECTHO. Maraut-
HBIH MOMEHT [IJIsi MAaCCUBHOTO HeUTpHHO B paMkax CranmapTHoit Momesn CBsI3aH ¢ Maccoi

COOTHOIIIEHHUEM

, mo3TOMYy J/1I000€ yKAa3aHHe Ha BEJIMYUHY, [IPEBBIIIAIONLYI0 3TO 3HAYe-
Hre, OyZIeT OJITHOBPEMEHHO M yKa3aHmeM Ha 3()eKThI, BHIXOIAMNINE 33 ee paMKu. B ciaydae
MafOPAaHOBCKOIO HEHTPHUHO, KOIJa HEMTPUHO dABJIseTCA COOCTBEHHON aHTUYACTHULIEH, ero
COOCTBEHHBIN MArHUTHBIT MOMEHT TOXKIECTBEHHO paBEeH HY/II0, KaK ¥ JII000€ KBAHTOBOE
9KCJI0, HMeonee 3HaK. TeM He MeHee, W /I Her0 BO3MOXKHO ITOfBJIEHIE TaK HA3BIBAEMBIX
nepexodnos momenmos [§]. B sTrom ciaydae MarHUTHBIA MOMEHT HEHTPUHO BO3HUKAET LU
U3MEeHEeHHU apoMmaTa B IIpolecce akTa B3aHM0,ueI‘/'ICTBHsﬂ D10 03HauUaer, YTO0 B MaTPULE,

OIUCHIBAIONIEH OCIUIANIUA HEHTPUHO:

Ve Uel U62 U53 141
Vp | = | Uy Upy Uy b2 (2)
1Z3 Uq—l U7—2 U7'3 V3

JUATOHAJIHHBIE 3JIEMEHTHI TTPOIOIKAIT OCTABATHCS PABHBIMHU HYJIIO B TO BPEMsI, KaK dJjIe-
MEHTBI, JIEXKAIlle B CTOPOHE OT JAMArOHAJINA, TAKUMU ObITH yKe He 00s3aHbl. MOXKHO 110-
Ka3aTh, UTO TIPH STOM 3HAYUEHNE MATHITHOTO MOMeHTa Goibmee, wem 10735, Bo3MOXKHO
TOJIBKO B CJIydae MaifiopaHoBCKOro HedTpuuO |9], m 9T0 maer eme ofHy BO3MOXKHOCTD HCCJIe-
J0BAaTh MPUPOY ITOH JacTUIbl. J[0 CUX TIOp €IMHCTBEHHBIM OCYIIECTBUMBIM JKCIIEPUMEH-
TOM IIOI00HOTO PO/ CUMTAJICA JABOMHON Oe3HeATpuHHBIN OeTa-pacia.

IlepBoe m3MepeHme CIUPAILHOCTA HEATPUHO OBLIO OCYMIECTBJIEHO B OmbITe [0Jibaxa-
6epa-I'ponzenca-Cynpapa |10]. B cury ocobennocreii sxcriepumenTa, 06yCI0BICHHBIX TJIAB-
HBIM 00pa30M T€M, YTO HEHWTPHUHO CUYUTAJIOCH 0E3MACCOBOI UACTHUIIEH, COXPAHSIONEN CIm-
PaJIbHOCTD, TOYHOCTH €r0 IO COBPEMEHHBIM MepPKaM HEBEIHMKa W cocTaBiager okoso 30%.
IIpu sTOM caMuM BKJIAJIOM B CHUPAJIBHOCTH, CBSI3aHHBIM C HAJIMYIUEM y HEHTPUHO MACCHI,

MO2KHO IIpeHEOPEUD, TaK KaK ero 3HAYeHHe B PACCMATPUBAEMOM mponecce < 1077 (mecaTbre

Tounee — B mpolecce, TPU KOTOPOM MPOSTBJISIOTCS CBOHCTBA apoMaTa, TO €CTh YYacTBYeT He

OJIHO IIOKOJIEHHNE MaCCUBHBIX HeﬁTpI/IHO.



mosm 3B k MsB). B 10 ke Bpem# CymecTBYIOT APYTHME€ MEXAHHU3MBbI, I[P KOTOPBIX OTKJIO-
HEHWe CIUPAJHHOCTH HEATPUHO OT €IUHWIHOTO 3HAYEHUS MOXKET CTATh CYIIeCTBEHHBIM.
Cpenu Hux B paboTe HPUBEJEHbI TaKue, KaK [IPaBble TOKU, CYLUIECTBOBAHUE JIEITOKBAPKOB
¥ TIEPEBOPOT CIMHA HEATPUHO B CHUJIBHBIX TTOJISTX.

Bropas riiaBa nocBsineHa CO34aHUI0 yCTAHOBKU U METOAMKHU JJIs U3MEPEHUsl CIIUPAJIb-

HOCTHU JIEKTPOHHOTO HeﬁTpI/IHO C IOMOINBIO KOMIITOHOBCKOTO ITOJIADUMETPA.

Tabnuna 1: Pe3ynbTaThl 3KCNEPUMEHTOB NO N3MEPEHUIO CMMPAIbHOCTN HEATPUHO B AA-

pax.
saupo / tun v | upouecce | Tun nepexona | CumpasnbHocTb Jlur.
19Ne, v, B+ 1,1 —0.90+0.13 [11]
152mEy, v, EC 0~ — 1~ —0.72 +0.11 *)
—0.86 4+ 0.32 *)
—0.66 4+ 0.13 *)
—0.93 +0.10 [12]
6Co, v, EC 4+ — 3* —0.84 +0.15 [13]
12¢, v, (™ v 0t — 1+ —1.06 £0.11 [14]

*) B opuruHagpHBIX paboTax IPUBEIEHA JUITh U3MEePEHHAs BEJIUYNHA IUPKYIAPHON TOMIPU3aIIUn

~-M3JIy9YeHus; COOTBETCTBYIOIEe XKe el 3HadeHne B Brramciieno B padore [12].

ITocsemyromupe SKCIEpUMEHTHI TO3BOJIM/IN YAYyYIIUTh 3HAYECHHE, [IOJIy9IEeHHOE IPYIIIOi
losbaxabepa. st 371eKTPOHHOTO HEHTPHHO TAaKWe ONIBITHI MOXKHO PA3IeIUTh Ha B THUIIA!
SKCIIEPUMEHTHI C SAPAMU U KCIIEPUMEHTHI CO CBOOOIHBIMU HEHATPOHAMHU, IIPUYIEM OTDAHMU-
9EeHUsd, TOJy9EHHbIE B MOCJIEAHAX, CYIECTBEHHO Jydme (70 eamHu mponenTos). K HuM
MIMeeTCs TeJIbIi P BOIIPOCOB, B OCOOEHHOCTH KACAIOMUXCH CUCTEMATUIECKIX OIMUOOK IIPU
[IpOBeeHNN MOA00HBIX HCCIeI0BaHM. B ciyuae siep n3MepeHre CupaIbHOCTA OCHOBAHO
Ha ee «Iepejade» BTOPUYHBIM YaCTHLAM, Hampumep, doronam. [lag m3mepeHus ux Io-

JISpU3AIuu yI00HO WCIIOIF30BATh KOMIITOHOBCKHUI TOJIIPUMETD, TPEACTABJISIONNN COOOM



deppomaraeruk, B KOTOpOM CKBO3HOE IIPOXOXKJEHUE raMMa-KBAHTOB OILIPEIEJIsieTC B3auM-
HOIl OpHMeHTaImel CIIMHOB 3JIEKTPOHOB YKeJjle3a W CIIMHOB camux (oToHOB. B Takom ciayuae
k03bdurment 3bdeKTUBHOCTH HOIAPUMETPA OOBIYHO OIIPEIEsIseTCsd PACYETHBIM IIyTeM,
9TO CTAHOBUTCS CJIA0BIM MECTOM JAHHOTO crocoba m3mepenwmii. HamMu paspaboTaH HOBBIM
MeTOJ1, KOTOPbIi CIOCODEH IIPEOI0JIETh yIIOMIHY ThIE CJA02KHOCTH.

Wnes meTroma coOCTOUT B OTHOBPEMEHHOM M3MEPEHUN KOJIMIECTBA Y-KBAHTOB, UCITyCKa-
eMbIX IPU HAJIMYUU 110JId PA3HBIX 3HAKOB M IIOJIHOM ero orcyrcrBuu. VX cooTHOLIEHHE
OTIpeIesIIeTCS YPaBHEHUEM:

S+ + 5= _ - 12 4
St _am =1+ ol ®

rae 1 —ko3ddumuent s dexrusHoCcTH HOIsIpMeTpa. CaMy Ke HOISIPU3AIIIO Y-KBAHTOB
MOYKHO I[IOJIYYUTh U3 OTHOIIEHHS:

Sy —S_
Sy +5-

= P th(n) = Pn+o(n°);. (4)

3a ocHOBY u3MepeHuii B3siT nponecc K-3axsara B *°Co, npuuem TobKO ciyuan, Koraa
moc/e 3axBaTa K-smexTpona u3 ocroHOro cocrosumst 47 sapa 56Co u Beurera meiirpumo
obpasyercs siupo °Fe B 3T-cocrosuuu. I3MeneHne CMHOB B PACCMATPUBAEMOM LIPOLIECCE
[T03BOJISIET CUYMTATH €ro MpakTudecku IucTo ['amoB-TesslepoBCKMM, ¢ BO3MOXKHOM MaJsIoi
(< 3%) mpumecpIo 3ampenieHHBIX IPOIECCOB BHICIINX MOPAAKoB. Tak kak, obpa3oBasiiee-
CsL SIAPO HAXOAUTCS B BO30YKIEHHOM COCTOSIHUM, OHO Yepe3 HEKOTOPOe BPeMsl HCIIyCKAeT
raMMa-KBaHT, KOTOPbIiA, €CJIM 9TO BPEMsl JOCTATOYHO MAJIO, OYAET AOIJIEPOBCKYU CABUHYT U3~
3a OTIAHMW JI0YEepHEro sapa (MPUHYeM UMITYJIhC OTAAYH W, CJIeI0BATEIHHO, BEJUINHA, CIBUTA
0F., 01HO3HAYHO ONpEeAENdIOTCa HAIPAaBIEHUEM BblLIeTa HefTpmHO). B pabore mokasano,
9TO IIpH JII0OOOM HAIIPABJIEHUH CIIMHA JIEKTPOHA U 3HAYEHUN CIUPAJTHHOCTH HEHTPUHO ITHp-
KyJisipHas noJisipu3anus (hOTOHA, UCIIYHIEHHOTO BJIOJIb UMILYJILCA $/IPA COBIAAET CO CIIU-
PaIbHOCTHIO HEHTPHHO.

Takum obpaszom, m3mepss mosgpusanuio GoTOHA W 3HAA BeauduHy b eKTUBHOCTH
MOJIAPUMETPA, MBI TEM CAMBIM M3MEpSAeM U CIUPAJIbHOCTb HEHTPUHO. B peaslbHbIX u3Mepe-
HUAX, HEOOXOIUMO YYIeCTh JOMOTHUTEIbHbIE (DAKTOPhI: KOPPEJIAIMIO MEXK /1y HAIIPABIEHUEM
BBLIETA 7y-KBAHTA W HAIIPABJIEHMEM CINHA s1pa, GYHKINIO OTKJINKA JeTeKTopa. Tak Kak
“3MEpeHUsl IPOBOATCH [JINTEJIbHOE BPeMsi, HEOOX0IMMO TaKzKe 00eCIeYnTh J10JIr0BPEMEH-

HYIO CTa0MIbHOCTD 6A30BBIX HAITPSKEHMIA anmapaTypbl (0COGEHHO BRICOKOBOJIBTHOMN 9aCTH ),
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Puc. 1: VIamepeHune cnupanbHOCTY HERTPUHO C MCMOJIb30BAHNEM KOMMTOHOBCKOIO MO-

napumetpa (nges sKCnepumMeHTa).

TEMIIEPATYPHYIO U BPEMEHHYIO CTA0M/IbHOCTh, OTCY TCTBUE 3aBUCUMOCTH CUTHAJIOB OT ITOCTO-
AHHO U3MEHSIONEr0Cd NHTEHCUBHOI'O MAarHUTHOTO IOJIS.

CosnanHasi yCTAHOBKA COCTOSAJIA U3 KOMIITOHOBCKOTO IMOJIIPUMETPA, IPEACTABIISIONIEr0
€060t (HPeppOMArHUTHYIO CUCTEMY C YIPABJISI€MBIM OJIOKOM IHTAHUS 3JI€KTPOMATHUTOB U
BO3MOXKHOCTHIO UX ITEPEIOIIOCOBKH, ABYX MOIYyIPOBOIHUKOBBIX T€PMAHNEBHIX JETEKTOPOB,
M3MepUTeTHHON U yrpasisomeii smekTpornkn B ctanmaprax CAMAC u NIM, koMmmbore-
pa.

Bblm UCTIOTB30BaHkl KumKie ucTodHnK *°Co ¢ pekopaHoil akTuBHOCTHIO 16K, ¥TO0
MO3BOINIIO M30€KATh CIOZKHOCTEN, CBA3AHHBIX C YIETOM [BUKEHHUS dA/Ipa OTIAYM B KPH-
crajimyaeckoii pemérke. B pabore mokazano, 9To fist mepexona 2598 k3B cpemmsis mimHa
mpobera sapa A0 UCIYCKAHUS Y-KBAHTA COCTABJISET 1,7A, a paccrosuue MEeZXKy COCeTHUMU
Mosekyiamu Bogel — 3,1A, Tak wro 9ddeKT TOpMOXKEHMS TApa OTAAUM MOXKHO CUHTATEH
masibiM. Bno6aBoK, MCTOYHUK M3/Iy9eHus B OTJINYINN OT TBEPIOrO TejIa He HAXOIUTCH B y3-
Jle KPUCTAJUITMIECKON PEeIéTKH, ITO n30aBiIsieT 0T HeOOXOAMMOCTH YIUTHIBATH €r0 CBSI3b C
cocemHMMU aToMamu. TakzKe, y4éT TOPMOMKEHHUs s/Ipa B HAIIEM CJIydae CIIOCODeH IpuBe-
CTH JINIOTH K YMEHBIIEHUIO U3MEPEHHOTO JOIIEPOBCKOTO CABUTA, TO €CTh TOJIBKO YJIYUIIATH
[IOJIy Y€HHOE OTPAHUYIEHUeE.

MaruuTHas cucTema, ImpeacTaBiana coboit apmo u3 cramu mapku ArmCO (pucl2), ma
OCH KOTOPOTO DPACIIOJIOKEH CTAJIbHOU crepkerb muamerpoMm 70 MM m mymuoit 700 mm. Ha
CTep:XKHe, CHMMETPUYHO OTHOCUTEJHHO CPEJWHHOIO CeYeHUsS DPACIIOJIOKEHBI 8 MArHUTHBIX

Karymek. KaTymkn coeauHeHbl I0C/IeI0BATEIbHO U HAXOAATCH 1o HampskerneM U ~ 5,



4aro coorsBercrByer ToKy I = 20A.
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Puc. 2: Kommrrorosckuit mosisspuMerp

VipasiieHre MUTaHWEM MAarHUTa OCYIIECTBJISIIOCh OT KOMITBIOTEDA C MCIOIH30BAHUEM
crieruasbHo paspaborannoro 6s0ka B crangapre CAMAC, 4ro no3B0/s/10 U3MEeHATH apa-
METPHI MUTAHUA B MUAPOKUX TIpeesIaX, BKAI0Yad U3MEHEHNE MOJIAPHOCTU U OCYIIECTBJICHUE
CIIEIUAJIBHOI'O PEeXKMMa Pa3dMarHUYYUBaHUA IIOTJIOTUTEIA.

Koaxkcunamsaste HPGe merexTopsl 60sbmoro 06b6Ma pacioaraiuch M0 OCH ITOJISPU-
MeTpa C 00eux ero CTOPOH. B KOHCTPYKIMIO J€TEKTOPOB OBbLIN BHECEHBI KOHCTPYKTHBHBIE
MU3MEHEHUA OJId MUHUMU3aAITUN BO3,I[eI‘/‘ICTBI/ISI Ha UX CIIEKTPOMETPUYIECKHE XaPaKTEPUCTUKU
pacCedHHOIO0 MAarHUTHOI'O IIOJIdA IIOJIdpHMeTpa. CTOHII_[EMFI B CTAaHJAPTHOM IIpeayCu/mmTe e
KaTYIIKa UHAYKTUBHOCTHA 6]:)1.)'[3, 3aME€HEHa Ha ABE, YCTAaHOBJIEHHbIC IEPIIEHINKYIAPHO BHEII-
HEeMY IIOJIIO, r{T06I)I IIpy IIepeMarinIuBaHu WX Pa3MariHnIuBaHU CyMMapHad UHAYKTUB-
HOCTH OCTABAJIACh IperkHei. JIOmoIHUTEebHO K 3TOMY OBLIM yCTAHOBJIEHBI (DEPPUTOBBIE
MarHUTHbBIE 3KPaHbI.

Pabounit 06béM 1eTeKTOPOB OBLI IKPAHUPOBAH IBONHBIMEU (DUIBTPAMU U3 IEPMAJLIOS
AJid CHU2K€HHUAd BJIMAHWA MAarHHUTHOI'O II0JId U KOM6I/IHI/IpOBaHHOI‘O ’Y-(bI/I.TH)Tpa AJId 3aIIUThl
OT BHEIIIHEro M3JIydeHusl U IMOHMKEHUs CyMMapHOil 3arpy3ku. Iloceqaee 66110 CBSA3AHO C
T€M, 9TO B pe3y/ibTaTe UCIIOJIb30BaHUA UCTOYHUKA GOHBIHOﬁ aKTUBHOCTH I'aMMa-KBaHTBI OT
pacmaza *°Co paccenmBaamch Ha GIM3/IEKANMX KOHCTPYKTHBHEIX JJIEMEHTAX U GOJIBIIAS HX
9aCThb IIOIIaJaJia B LIyBCTBI/ITeJ'H)HbII‘;I 06’])6M AeTeKropa. ,Z[J'IH yMeHbmeHnuda Iucjia (l)OHOBI)IX

raMMa-KBAaHTOB HA [BA MOPSIKA, MATHUT OBLJI OKPYXKEH CBHHIIOBOI 3AIUTON TOJIIIUHON
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~20 cM, a Ha AeTEeKTOPaxX ObLIN YCTAHOBJIEHBI Y-(DUIBTPHI.

B sape *°Co mMeoTcs HECKOIBKO raMMa-IepexoaoB ¢ TPe6yeMoil My/IbTUIOMBHOCTHIO
(AI = =+1). HauboJiee IEPCLEKTUBHBIM JI U3y4eHHs OKaszaJjcs uepexon 2598 ksB. B
9TOM CJIydIae 00eCIednBaeTCs OJHOBPEMEHHO [TOCTATOYHO MAJIOe€ BpPEMs *KU3HU YDPOBHS U
3HAYUTE/NbHAS PA3HULA B SHEPIUM Y-IIMKA [PU PA3HbIX HAIIPABJIEHUAX MATCHUTHOIO I10-
Jist, 1 HamboJsiee BHICOKAs 3 deKTuBHOCTHL moispuMmerpa. las dburupoBanus mmka ObLIn
BbIOPAHbL YACOBbIE YKCIO3UIMH, [IOCKOJIbKY 3a 9TO BPeMs He IIPOUCXOUT CyLIECTBEHHOI'O
M3MEHEHUs] TapaMeTpPOB yCTAHOBKU. lleprompl, B KOTOPBIE 3TU YCIOBUS HE BBIIOJIHSJINCE,
ObLn mckiiodensl w3 o0paborku. [losrywuennbie mamuble 3aTeM yCcpemHsuCh. [las 3TOTO
OBLIIO MCIIOIF30BAHO COBMECTHOE (DPUTHPOBAHNE IINKOB IIPY PA3HOM HAIIPABJICHUHU IIOJISI, J1JIsT
YMEHbIIEHUS IUC/Ia HE3aBUCUMBIX I1aPaMeTPOB I1pu 00paborke ramma-nepexoaa. [Ipu srom
rmapaMeTpbl, COOTBETCTBYIOIINE AIIPOKCUMAIMHN (HOHA, a TAKKE PA3PELICHHIO JeTeKTOPa U
MHTEHCUBHOCTH IIUKOB JOJKHBL ObITh OJMHAKOBBIMU, YTO [I03BOJIAET YMEHbIIUTH UX YUCIIO

pae] 7 1 TeM CaMBbIM VIAy4dmunuTh TOYHOCTH U3MEPEHUA.

CaBwur, k3B

Puc. 3: Jonneposckuii casur ueHtpa tsxectn nuka 3202 k3B B 3aBucumoctu ot Bpe-

MeHU n3MepeHusi. BugHo, 4To norpewHocTs pacTeT No Mepe pacnaja NCTOYHUKA.

DKCIEePUMEHTATLHO H3MEPEHHOE 3HAUEHNE OILTEPOBCKOrO capura ayisa auaun 2598 k3B

paBHo 6.1241.23 3B, 9T0 TPUBOAUT K CJICAYIONEMY 3HAUEHUIO CTUPATHHOCTH SJIEKTPOHHOTO
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metitpuno: K = —1.01 £ 0.20 B coorBeTcTBUEU C HOPMYIOIL:
QMZUXDMAXX(l—K)ZUXDAlAXxI?, (5)

rame M — m3mepenubiit, a Dyax — MaKCUMaJIbHO BO3MOYKHBIHM JIOTIJIEPOBCKUM CABWT, & 1) —
3} HEKTUBHOCTD MMOJIAPUMETPA.

Omubka 3TO# BeJIMINHBI 0KA3aJI0Ch OOJIbINE 0KUIAEMOM, TPUYEM BKJIAJ B €€ YBeJImde-
HI€ 71aJ10 KaK MEeHbIIee, [0 CPABHEHHIO C IJIAHUPYEMbIM, 3HadeHne 3b()EeK THBHOCTH KOMIITO-
HOBCKOTO ITOJIIPUMETPA, TaK U OTCYTCTBHE 00JIee MOLIHOIO MCTOYHUKA M3JIyueHus. Bmecte
C TeM, CjeayeT OTMETUTh, YTO METOJ A0Ka3aJl CBOIO COCTOATESHbHOCTH W IIPU YJLyUlNI€HUN
XapPAKTEPUCTUK IOJISIPUMETPA, YBEJIMIEHNN BPEMEHU IKCIIO3UINN U AKTUBHOCTU UCTOYTHU-
Ka II03BOJISET MOJIYyYUTh 3HAUEHUE CIUPAJIHHOCTH SJIEKTPOHHOIO HEATPHUHO € OMIMOKON He
mpesbrmaiomeii 3%. TakKe TpeICTaBAeTCs MOJIE3HBIM yHUeT TIONPABKA Ha () dEKTHBHOCTD
[IOJIAPUMETPA PE3y/IbTATOB IIPEIbLIYIINX SKCIIEPUMEHTOB.

B Tperseil ryiaBe ommcaHbl pa3pabOTAHHBIN METOI M YCTAHOBKA, 10 M3MEPEHNIO MArHUT-
HOT'O MOMEHTA JJIEKTPOHHOTO AHTHHEHTPHUHO C UCIIOIb30BAHNEM B KA4eCTBE MCTOIHUKA Ta-
CTHIL IPOMBIIIJIEHHOTO $II€PHOTO peaKTopﬂ B03MOXKHOCTH TIOZOOHOTO POJA MCCIIEJOBAHIIL
b6asupyerca Ha AByX (dakTopax. Bo-mepBbIX, PEAKTOD SBJIAETCH CBEPXMOIIHBIM MCTOTHMU-
KOM aHTHHEHTPHHO ¢ mHTerpaibHeiM moTokoM 3 X 1020 ¢, a, Bo-BTOpHIX, ¢ mOBEEHHEM
cedeHns B3auMogelicTeusg HeTpuHo B obnmactu mMasbix (1 — 100 xk3B) sueprumit. Ha pucyn-
ke [d] npuBesieHO COOTHOIIEHWE JBYX OCHOBHBIX COCTABJISIONINX €0 KOMIIOHEHTOB. BmuHo,
910 B 00JIACTH MCCJIEyeMbIX SHEPruil BKJIAJ JIEKTPOMACHUTHONU YacTH B obiiee cedeHne
CTAHOBUTCA 3HAYUTE/ILHBIM, &, BO3MOXKHO, W TPEO6IAA0MuM (3TO 3aBUCAT OT 3HAICHUS
MarsuTHOrO MoMentTa). Takum o6pa3om, cpaBHuBasg GOH NPy PAbOTAIONEM U 3AIJIy LIEHHOM
PeaKTope, MOXKHO OIEHUTh BKJIAI HEUTPHUHO B OOIIMI paIMOaKTUBHBIA (DOH.

IIpu srom camo cedenme ocraerca MaipM (= 107%° cu® MsB™! sm-n~! ), moromy Bo-
[IpOC TIOHMKeHus (POHA CTAHOBUTCS KPUTUUECKN BAYKHBIM [JIs dKCIepuMeHTa. Hamu ObLi
pa3paboraH MeTO/ pelleHus JAHHOMN 11P0OIeMbl, BKJIIOYAIOMAI HECKOJILKO TanoB. Baavyase

HPGe-merexTop, BeIOpaHHbBIN U3 COOOPAKEHNI BHICOKOTO SHEPTETUIECKOTO pa3peIieHus B

2B [aHHOM CiIydae He COBCEM BEDHO FOBOPHUTEH 00 M3MEDEHNH MOMEHT, 3JIeKTPOHHOTO HEHTPHUHO,
TaK KaK OIpejieJIeHHble MYJIbTHIIOJIbHBIE MOMEHTBI CYIIeCTBYIOT TOJBKO y MACCOBBIX COCTOSHUH

HeAATpuHO. 3/1eCh MBI CjleJyeM OOIIEeNPUHATON TEPMUHOJIOTHH.
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1dG/dT [10 “cm?/ MeV /fission / electron ]

dGp,,/ dT (i1,)

T keV]

Puc. 4: Ceuernme B3ammomeiicTBua anTHHEATPHHO ¢ 3meKTpoHamu. [lokazano moBemeHme
€/1aboro ¥ 3JIeKTPOMArHUTHOTO CEYeHNN B 3aBHCUMOCTHU OT BO3MOKHOI'O 3HAUEHUs] MAaTrHUAT-

HOT'O MOMEHTa aHTHHeﬁTpHHO .

YIIOMSIHYTOM BBITIE TUANa30He, ObLI OKPYKEH aKTUBHON 3aIMUTON — CIMHTUJIISITHOHHBIM
nerektopoMm u3 Nal B Bue mepeBepHyTOro KOOI, 3aT€M HECKOJIbKUMU CJIOSMU ITACCHUB-
HOI 3amuThl U3 Meau(B CHJLy PAJMANMOHHON YUCTOTHI Hambosee GIM3KO PACIOI0KEHHOM
K JEeTEKTOPY) ¥ CBHHIA. B Xx0me skcnepumenTa GbLI0 yCTAHOBJIEHO, 9TO HEATPOHHBIA doH
BO/IM3M peakTopa ObLJI CYMECTBEHHO MEHBINE OXKUIAEMOTO W PAaBE€H €CTECTBEHHOMY. DTO
IIO3BOJINIIO O0OMTHCH 6€3 OOBIYHOTO B TAKUX CJLy4YasX CJI0si OOPHUPOBAHHOTO IIOJIMITUIEHA U
chenano 3amuTy 6ostee KOMIAKTHON. I13-3a y1adHOTrO paCIOIOKeHHsT JeTeKTOpa 100 peak-
TOPOM, TIOC/IETHAI CaM ABWJICA XOPOIIell 3aIuTO! OT 3/IPOHHOrO KOMIIOHEHTa KOCMIIECKOTO
m3ryaerns. [loka3ano, 9TO MOTOK BTOPUIHBIX 9aCTHI (B OCHOBHOM HEATPOHOB) COCTABJIAET
710 20% ot obmrero dboHA, U IS €r0 YMEHBITeHUs OBLIO CO3AHO AKTHBHOE MIOOHHOE BETO B
BHUJIE TJIACTUH CITWHTHUJIISTOPA, PACIIOIOKEHHBIX CBEPXY W C TOPIOB ycTtaHoBku. CoBMeCT-
HOE HCII0JIb30BAaHNE TACCUBHON M AKTUBHOMN 3aIUTHI IIO3BOJINJIO YMEHBIIUTDH (DOH 110 ~ 2 c00
k9B~ ! kr~! gems ! B mccaemyemoit o6macta 3 — 50 k3B.

Ha BTopowm sTame ycranoska ObLia pa3meliena o BTopbiM 6si0koM Kannauackoit atom-
HOI 3JIEKTPOCTAHITUN HA PACCTOSHUHU 14 M OT IEHTPa aKTUBHOM 30HBI PEAKTOPA, UTO I03-
BOJIAJIO 1IOJIyYUTh LOTOK Hefrpuno & 2.7 X 103 7 ecm ™3¢,

ITomygaemslilt 0T JeTeKTOpa MMILYJILC ObLI PACIAPAJIENEH HA OSITh CATCHAJIOB: TPU C
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pasubiM BpemeneMm ¢dopmuposanus (2, 4 u 12 MKc), 9eTBEPTHI C MEHPIIMM yCUJICHHEM H
GOJIBIIMM YHEPTETUIECKUM MATTA30HOM (pacmupernasiM 710 2.8 MsB), maTeiii curaasn wuc-
[10JIH30BAJICH JJIs 1I0/|aBJIeHns BHIOPOCOB 0OPATHON IIOJIAPHOCTH IIPU yTE€4YKEe BBICOKOIO Ha-
npsikeHus. Vcmosb30Banne Tpex CUrHAJIOB C Pa3HO (GOPMUPOBKOI O3BOJIMIIO IPUMEHUTH
npocreiimmuii Pypbe-ananus Jyis M0JABIEHUs BBICOKOYACTOTHBIX HABOAOK cetu rmranus (50
Hz) n ansko9acToTHBIX MUKPOMOHEBIX nrymMoB. Ecim mocrponTs rpaduk, o ocaM KOTOpO-
ro OTJIOKUTH SHEPruio, onudPOBaHHYIO C yCHUIUTEEH C Pa3HbIM BpeMeHeM (popMupoBaHus
CHTHAJIA, TO UCTHHHBIE COOBITHS OyIyT PACIIOJIOKEHBI BIO/Ib JUATOHAJIBHOMN IIOJIOCHI C IIH-
PHUHOM, COOTBETCTBYIOIIEN PAa3PEIIeHnIO JeTeKTOPa, & JIOXKHbIe coObITrs OyayT Jjie2KaTh BO

OCHOBHOM BHE 3T0ii nosiocer (puc. [5)).

-

Puc. 5: Ilpumep ananmmsa ¢ moMonbI0 9acTOTHON 06paboTku curaasta. Bpema dbopMuposku
CHUTHAJIA [T ABYX YCUJIUTEsIEH, pa3/InIaionnxcs BpeMeHeM (hOPMUPOBKY CUTHAJIA — COOT-

BerctBerHO 4 u 12 mxc. I'padux (a) cmenan mo, a (b) mocrte pagmo9acTOTHON KOPpEKIUH.

Hawubospmmii BKIa B COCTaB HaO/M0gaeMoro (hboHa JAI0T JIOJINOKUBYINHE ITPOILYKTHI
137 134 60
nmenenmna (~°Cs, Cs u °°Co), ecrecrBeHHasi PaMOAKTUBHOCTH YPAHOBOTO W TOPUEBO-
ro pamoB, a Takxke ‘UK. B CHeKTpe Tax:Ke IPUCYTCTBYIOT JHHWUY OT AKTHBAMH TePMa-
HUs OBICTPBIMH U MEJIJIEHHBIMU HEHTPOHAMU, CPEId KOTOPHIX OCOOEHHO BbIAEISETCH JIMHUS
10.367 k3B, sexxarmas B 00/1aCTH, UCIIOIB3YEMOI JIJIsT TTOC/IEAYIONIET0 AHAJII3A.
CuexkTp, M3MEpPEeHHbII IPU BKJIIOYEHHOM PeakTope, Ipejacrasiser coboil cymmy dono-

BOTO CIIEKTPA C I00aBJ/ICHHEM COOBITHI OT C1a00ro U 3/IEKTPOMArHUTHOTO B3aUMOJEHCTBUSL
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weiirpuno: Son(F) = Sorr(E) + Sw(E) + Sem(E, X), tne X = (unu/107ug). dns
yao6cTBa 06paboTku mecaemyembrii nuano3on (3—61 ksB) 6buT pa3duT Ha TpW WHTEpBAJIA:
3.0-9.2, 11.2-44.0 u 48.0-61.3 k3B s TOrO, YTOOBI MUCKIOYATH U3 PACCMOTPEHUS MUKHI
10.37 u 46.5 k3B (pwuc. |§[) IITar pas6umenuss 6611 pasen 0.1 k3B, uro masamo 526 3ma-
gennit Beamauubl X. llosmydennpie 3Ha4YeHns MPEICTABIAIOT COOO rayCCOBO pacipemesie-
HP€ BeJTMIMHBI MArHUTHOTO MOMEHTA CO CPEJHUM 3HAUEHUEM, JIeKAIIVM B OTPULATEIHHON
(medusmaeckoit) obnacru. s Toro, 9To6bl HOIYyIATH OrPAHIYIEHUE HA BEJUUUHY MArHUT-
HOTO MOMEHTA, B COOTBETCTBUH C pexoMmenmarusMu Particle Data Group HaM HYXKHO
OIPAHUYHTCS JIUIIH TOHM 00/1aCTHIO, KOTOPAS JIEKUT JI€Bee TOUKHU, Ie WHTErPAJI IO, IOJI0-

JKUTEIHHON €€ 9aCThI0 CTaHOBUTCH paBHBIM 90%.

Number of counts/0.1 keV/kg/d

M
i I
\ I
[ |11
3l | |
| f
il
1l
51 il
1_
MM
0 10 20 30 40 50 60 E, keV

Puc. 6: Pactipenenienne cpesmero snadenus X, COOTBETCTBYIOIETO KBaipaTy MarHUTHOIO

MOMe€HTa, BEIDAXKeHHOI'0 B €IMHHIIAX MarHeTOHAa Bopa, B amamazone 3-61.3 xaB

B pesynbrare 06paborky ObLia IIOJIydeHA BEJIMYUHA MArHUTHOIO MOMEHTA HEHTPHHO
fy < 5.8 x 107 pup, yayamenmas BmocaencTsum 10 i, < 3.2 x 107 up 3a cuér ypemm-
YeHUsT HAKOTIJIEHHOM CTATUCTUKY U MCIIOJIH30BAHUS AMIPOKCUMAIH (HDOHA B BUIE TJIAIKON

KPHUBOI, YTO HA MOMEHT IIPOBeJeHHUdA IKCIEPUMeHTa ABIATIOCHh PEKODJIHBIM OT'DAaHHYICHUEM.
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Takum obpaszom, ObLI CO3/aH METOJ, JOKA3aBIIUN CBOIO COCTOATEJLHOCTD M UCIIOJIb30BAH-
HBII B TAJIbHENIIEM JIJIs TIOJIy 9eHUs ené 60J1ee CTPOroro OrPAHNYIEHNs Ha 3HAYEHNE YKA3aH-
HOIl BEJIMYMHDBI, & TAK¥KE B [I€JIOM sl PsA/ia SKCIEPUMEHTOB Ha IIPOMbIIIJIEHHBIX ATOMHBIX
PEaKTOpax.

B zaksiouenuu chopMyImpoBaHbl OCHOBHbBIE BLIBO/IbL U PE3YJ/IbTAThL UCCJIEI0BaHuil, 060C-

HOBaHbI IEPCIIEKTUBDI ,Z(a.HI)HeI‘/‘IH_II/IX 9KCIIEPUMEHTOB.
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OCHOBHBIE PE3VJIETATHL PABOTHI

e Pazpaboran HOBBII METO/ U CO3JaHA YCTAHOBKA [JIsi HE3ABUCUMOTO OT PAcIeToB 3d-
GEeKTUBHOCTH IIOJIAPUMETPA OLPEHE/ICHUs CHUPAJIHHOCTH 3JIEKTPOHHOTO HEUTPHHO.
HWcnonp30Banue XUAKOTO MCTOYHUKA [TO3BOJIMIIO M30€XKATh CI0XKHOCTEH yuéra 3d-
GbekTOB IBMKEHHS APa OTIAYM B KPHUCTA/LUIMIECKON DeIréTke. YCTAHOBKA, BKJIIO-
Jafomast B ce0sl MOIIPUMETpP, CUCTEMY YIIPABJIEHUS MAarHUTHBIM MOJIEM W WMCTOYHUK

HU3J1y9€Husd, 1103BOJI4e€T JOCTUYDb TOYHOCTU U3MeEPpeHusd CIIMPAJIbHOCTHU HeﬁTpHHO - 3%

[ HonyquO HE3aBUCHUMOE OT TEOPETUICCKHUX PaCYETOB 3HaAY€HHE CIIMPAJIbHOCTHU JJIEK-

TporHOro Heiirpuao —1.01 &£ 0.20.

e PazpaboTaH HOBBI KOMILJIEKCHBIN HOBBIN METO/T W CO3JaHa, YCTAHOBKA JIJIs OIIpe e Ie-
HHUAd MAarHuTHOI'O MOMEHTa HeﬁTpHHO. HpI/I 3TOM 60.}'[])1].[06 BHUMaHUE y;geneHo IIOHU-
keHuio ¢GoHa U GUILTPAIMHN TOMEX, CO34aBAEMBIX MUKPOMOHHBIM M BBICOKOIACTOT-
HbIMHA IIyMaMH. DTO MO3BOJIMJIO CHU3UTDH HOPOr perucrparmu cobbiruii 10 3 k3B, aro
ABJIAE€TCA peKOp,I[HbIM 3HaYEHUEM 14 I‘epMaHI/IEBOFO ,HETQKTOPH, B HO,HO6HBIX yC.TIOBI/I—

ax.

e [lonydeno orpanuteHue Ha BeJMUUHY MAarHUTHOIO MOMEHTa HA ypOBHe [, < 3.2 X

107 .
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