BMY. Cepus 3. PUMKA. ACTPOHOMMU. 2009. Ne 3 39

Ceuennss MHOro4acCTHYHBIX (bOTOHII,eprIX peaKHI/Iﬁ Ha M30ToIlax

203,205 Tl

M. M. Kanurtonos, Y. B. MakapeHko*

Mockosckuil eocydapcmeennoiil ynusepcumem umenu M. B. Jlomornocosa, ¢uaureckuli ¢pakyromem,
Kaghedpa obueti sdeproll ¢uauku. Poccus, 119991, Mocksa, Jlenurnckue eopel, 0. 1, cmp. 2.
E-mail: “irina@depni.sinp.msu.ru

Crarba noctynuia 02.10.2008, nognucana B neuars 26.12.2008.

HpOBe}leH 9KCIIEPUMEHT TI0 O6JIy‘-I€HI/I}O €CTEeCTBEHHOH CMeCH H30TOIOB

203205 T| TOpPMO3HEIM MyYKOM

UMITyJbCHOTO pasdpe3Horo MukporpoHa RTM-70 HHUUAD MIY npu sHeprum sgexktpoHoB 67.7 MsB.

I/ISMGPEHbI BBIXOObI U MHTErpa/JibHbie CEYEHHWSI MHOTOYaCTUYHBIX CpOTOHJleprIX peaKuHﬁ Ha HU30TOoMax

203,205 T

Kawouegole caosa: HOTOSIEPHBIE PEAKLIUH, 3JEKTPOMATHUTHBIE MPOLECCHl U CBOHCTBA, TUTAHTCKHUE PE30HAHCHL.

YIK: 539.17.  PACS: 25.20.-x, 24.30.-v, 13.40.-1.

B nacrosiiee Bpemsi MHOrouacTu4Hble (DOTOSIIEPHBIE pe-
aKLHWH, IPOTEKAIOLI1e IPU IHEPTUsiX (POTOHOB BbILIE MAKCH-
MyMa TMTaHTCKOTO IHUMOoJibHOrO pesoHanca (30-100 MsB),
MPENCTaBSAIOT COO0H MPAaKTHUECKH He HCCJIeNOBaHHYO 00-
JacTb. B paboTe mpencraBiieHbl HOBbIE Pe3y/IbTaThl IKCITEPH-
MEHTaJIbHOTO UCCJIeI0BAHUST MHOTOUACTHUHBIX (HDOTOSIIEPHBIX
peakllMi Ha M30TOMax TaJ/Usl. DKCIIEPUMEHT BBHIMOJHEH Ha
TOPMO3HOM IIyuKe HMITYJIbCHOTO pPa3pe3HOro MHUKPOTPOHA
RTM-70 HUNGD MTY [1].

Hccnenyembiii obpasen Obl1 H3rOTOBJIEH M3 Cyabdata
tanaauss TloSO4 ¢ ecTecTBeHHBIM COAepXKAHHUEM H30TOIMOB
TaJJMUs M YHaKOBaH B IJIACTHKOBYI ammysay. Pasmeps
mumeHd cocTaBiasiid | x 1 x 1 cm. EcrecTBenHasi cmech
M30TOMOB TaJJIUSI CONEPKUT BA CTAGMIBHBIX H3oToma: ~0° Tl
(29.524 +£0.014%) u 2% TI (70.476 +0.014%).

Peakuun (v,in) na usotome 2Tl u (v, (i+2)n) Ha
uzotone P TI, rre i =1,2,3,..., IPUBOAAT K 0OPa30BAHHUIO
ONHUX M TeX Xe KOHEUYHBIX M30TOMOB Tajus. [TosTomy ak-
TUBHOCTb PaIMOaKTHUBHBIX H30TOIMOB TaJIJIHs, 00Pa3yOIUXCS
B pe3ysbTate (hOTOSIEPHBIX peakUuil, MO3BOSET PACCUUTATD
CyMMapHble BbIXO[bl BBIIIEYKA3aHHBIX peakUuil Ha OBYX CTa-
GUbHBIX H30TOMax Tamins 203205T|. B pasbHeiiem mpu-
BOASITCS CYMMapHble BBIXOAbl TAapHBIX HHTePHEPUPYIONIUX
peakuuit 2O TI(y, (i +2)n)>5= =2 Tl u 2B TI(vy, in)>B~ TI.

O6nyuenue obpasiia ObIIO TTPOBENEHO TPH MAKCHMaJIbHOM
JHEpruu TOpPMO3HbIX (oToHOB 67.7 M»3B. JlnurtenbHocThb
o6syuenusi coctaBuna 4 u. y-CreKTpbl HaBeIEeHHOH aKTHB-
HOCTH H3MepeHbl 4yepe3 | MuUH mocsie o6aydeHHs: obpasia.
[TpoBenenbl 654 cepuu H3MepeHHH 7y -CIEKTPOB OCTATOYHOH
aKTHBHOCTH 00JyueHHOTO oOpasua: 36 cepuil H3MepeHHH
OJWTeNbHOCTbIO Mo 10 MuH, 3atemM 503 cepuu u3MepeHHi
IUTebHOCThIO o 30 MUH 06muiel miuTeabHoCThIO 10.8 cyT
HenpepbIBHBIX H3MepeHHi. Takke dvepe3 197 cyrt mnocre
o6syueHus mposeneHbl 115 cepuit uamepenuii mo 1 4 obmei
IJIATENbHOCTbIO 4.8 cyT HempepblBHBIX H3MepeHHH. Obiias
JJUTEJbHOCTh IKCIO3UIUU CIeKTPoB coctaBuaa 202 cyT.

~-CrieKTpbl U3MepeHbl B JHaNa30He SHEPTUH Y-KBAHTOB
ot 40 mo 2980 x3B. Iloporu doTosimepHBIX peakuUWH Ha
cTaGHIbHBIX H3oTomax Taiansi 28Tl u 200T], a Takxe
TIePUOABl TIoJypacnaga o0pa3yIoluXcsi B pe3y/bTaTe 3THX
peakuui siep npuBedeHbl B Taba. | U 2 COOTBETCTBEHHO
(nnst peaxuuu 2% TI(vy, 51) !9 TI npusonutca Takxke mepuon
mosypacraga M3oMepHoro coctosHus supa P TI). Tlpu-
BelleHbl JNaHHble [/ peaklUil, KOHeUHble fiIpa KOTOPHIX
Hab/M00aTUCh B SKCTIEPUMEHTE.

B sxcrmepumenTe HaOgromaroTcess (OTOHEHTPOHHBIE pe-
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AaKUMM HA H30TOMAX Tajjiks C OOpasOBAHHEM H30TOIOB
197-202 T 205 T 203 1
, @ TaKKe peakiius (v, np) g.

OtmeTuM, uTo HabmofeHHe peakuuu 20 Tl(y, n)?%* Tl
He MPerNoJaranoch, MOCKOJAbKY (3-pacmaibl KOHEYHOTO sijfi-
pa nmanHoii peakuuu ‘Tl mpomcxomar 6es ucmycKaHHs
V-KBaHTOB ¥ He COMPOBOXKIAAIOTCS XapaKTepPUCTHUECKUM
PEHTreHOBCKUM U3syueHHeM [2].

Tabanma 1
Toporu hoTosiepHBIX peakuumii Ha usorome 2°3T1
U MepUoIbl MoJypacnaga KOHeUHBIX saep

[Tepuon
Peaxuus [Topor noJiypacrnajga
peakunuu KOHEYHOTO
HU30TOIa
23T (v, n) 22 T1 7.85 12.23 cyr
25T (, 2n)*0' T1 14.72 3.0421 cyt
23T (v, 31)2 0TI 22.93 26.1u
23T (y, 4n) 0TI 29.99 742 4
23Ty, 51) 1% TI 38.63 534, 1.87 u
23T (v, 61) 97 TI 45.85 284y
Ta6auma 2

Hoporu oTosaepHbIX peakuuii Ha usotome 2°°Tl
U IIepUOAbI MOJNypacnafa KOHeUHbIX saep

ITepuon
Pearaus seamam | ostenons

H3oToIa
25T (v, 1) 2 TI 7.55 3.78 qet
25T (v, 2n)?5 Tl 14.20 cTab.
25T (v, 3n)202T1 22.05 12.23 cyr
25T (, 4n)*°' T 28.93 3.0421 cyr
25T (, 51)?°T1 37.13 26.1 u
25T (, 6n) ' T1 44.19 742 u
25T (v, 7n) 98 TI 52.83 534, 1.87 4
25T (v, 8n) 9T TI 60.06 284y
25T (v, np)* " Hg 13.91 46.594 cyt

Ha pucynke B kadecTBe mpumepa MpuBefieH (parMeHT
CMeKTpa, COAEPXKAIUE MHKH, COOTBETCTBYIOLIME H30TOMY
22T (muKM OTMeueHbl MONAMHCAMH).
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dparmMeHT y-crexTpa, comepxamuii y-nepexoms 0> TI.
JnutensHocTs n3Mepenuss 7.7 cyT. Msmepenne Hauarto
yepe3 9 u 44 MuH mocse OKOHYAHUS 0OJyUeHUS

[To UHTEHCHBHOCTSIM ~y-MTUKOB B CIEKTPaX BIepBble pac-
CUMTAHBl BBIXOIbl MHOTOUACTHUHBIX (DOTOSIAEPHBIX Peakluit
Ha u3oronax tanus 20329 T ¢ BbIIETOM M3 HCXOAHOrO Azpa
10 6—8 HyksoHOB. PacueThl mpoBeneHbl ¢ yueTOM MOMPABOK
Ha 3aBUCUMOCTb 3(D(HEKTHBHOCTH NETEKTOPA OT IHEPTHH (o-
TOHOB M CaMOMONJIoleHHe POTOHOB B UCCIELyeMOM 0OpaslIe.
Berxomel peakuuil mokasaHel BO BTOpPOM cToJifue Tadmd. 3.
BesinunHbl BHIXOJOB HOPMHPOBAHBI Ha BEJHUYMHY CyMMapHO-
ro Beixoma peakuuit 22 TI(y, n)?2 Tl u 2% Tl (v, 3n)%*? TI.

Ta6auma 3
OTHOCUTeJbHbIE BBHIXOAbI (DOTOHEHTPOHHBIX pPeaKIuil
Ha M30TOMNAax TaJLINS

Pearns Rl
23T (y, n) 22T+ 2% Tl(v, 31)22T1 | 1.0040.03 1.0000
23T (v, 21) ' T1 + 2Tl (v, 4n)°' T1|  0.18 £0.06 0.211
25Ty, 3n) O T1 4 2%T1(v, 57)?°°T1| 0.029 + 0.003 0.032
25T1(y, 4n) T 4 2% TI(y, 61)°TI| 0.011 £ 0.002 0.013
23T (v, 51) T + 2°TI(v, 71) % T1| 0.004 £ 0.001 0.003
23T (v, 61) T + 2Tl (v, 81) ' T1]0.0012 & 0.0005|  0.0008
25T\ (v, np)**Hg 0.0035+0.0012|  0.0040

[TpoBeneHO cpaBHEHHe MONyUEHHBIX IKCITEPUMEHTANIbHBIX
pe3yJIbTAaTOB C TEOPETHYECKHMH OLleHKAMH, BBIMOJHEHHBIMH
B paMKax Mozenu [3]. Monesb onucbiBaeT GOTOMOIIONIEHHE
ATOMHBIMH 1IpaMH B 00JIaCTH SHEePTHH 10 ME30HHOTO Mopora
C YUeTOM MABYX KOHKYPUPYIOIIMX MeXaHH3MOB (oTopac-
IEeM/IeHHsT — 4epe3 BO30YXKIEHHEe THTaHTCKOT'O THUIOJbHOTO
pe30HaHCa W MyTeM pacluelyieHnsl KBa3uaeUTPOHOB. Pesyiib-
TaTbl TEOPETHYECKUX OLEHOK BbIXOIOB peakUHH [TOKa3aHbl
B TpeTbeM cTosible Tad. 3. Xopoliee Coraacue moay4eHHbIX
TEOPETUUECKUX OLEHOK C SKCIIePUMEHTabHBIMU Pe3yJ/IbTaTa-
MU TIOATBEPKIAET UCIOJb3YEMYIO MOAEJb.

W3 anannsa mosryueHHBIX AAHHBIX MO0 BBIXOAAM MHOT0Ya-
CTUUHBIX (DOTOSIAEPHBIX peaKIMH Ha M30TOMAaX TaJIUS ObLIH

TOJIyYeHbl HOBbIE JAHHBIE [0 HHTETPAJIbHBIM CEUEHUSM THUX
peaxkuuii.

JIiist OlleHKM WHTErpajibHbIX CeYeHHH (OTOSIEPHBIX pe-
AKUMHA HAa M30TOMAX TaJuksi OBbLIH HCIIOJb30BAHBL (HOPMbI
9HepreTUYeCKOM 3aBUCMMOCTH CeYeHUU peakKUMHd U COOTHO-
IIEHUsS] MeXY BEPOSTHOCTMU MAPHBIX HHTEP(EPUpPYIOMUX
peakiui, mosyueHHsie B padore [3]. [list mosyuyeHuss ab-
COJIIOTHOM BeJIMYMHbBI CEYEHUH NaHHble ObLIM HOPMHPOBAHBI
Ha KCMEePUMeHTa/lbHble 3HAYEHHsI MHTErPajibHbIX CEUeHHH
peakuuii (v, n)+ (7, 2n) Ha usoromax 20320 Tl, monyuennble
B pa6ore [4]. PesynbraThl pacueToB mpuBeneHbl B TabJI. 4.

Ta6auma 3
HurerpanbHpie ceyeHns: (POTOSAIEPHBIX peaKIui
Ha U30TOMNax TaJuIus

Peaxuust WurterpansHoe ceuenne, MaB - M6
23T (y, n)2O2T1 2280 + 70
203T](y, 2n) 01 T1 787 + 260
23T (v, 31)2%TI 225 423
23T (y, 4n) 0TI 198 + 36
203T](ry, 51) 1% TI 112+ 30
23T (v, 61) 97 TI 56 + 23
25T (, n) 24Tl 2240 + 70
25T (v, 2n)?5T1 923 + 150
25T (v, 3n) ' TI 240 + 20
25T (v, 41)?®TI 206 + 50
25T (, 51) 19 T1 126 + 30
25T (v, 61) "% TI 71420
25T (y, np)**Hg 2047

B Hacrosiie#t pabote mist ob6sactv sHeprui no 67.7 MsB
MOJIy4€Hbl HOBBIE 3KCIIEPUMEHTAJbHbIE NAHHBIE [0 OTHOCH-
TEeJIbHBIM BBIXOlaM MHOTOYACTHUHHIX (DOTOSIIEPHBIX peak-
MU Ha M30TOMAX Ta//iusl. BrepBble MoJyueHbl aGCOMIOT-
Hble BEJMYMHBI HHTETPAJbHBIX CEUYEHHH MHOrOYaCTHYHBIX
(GOTOsAEpPHBIX peakumil Ha u3otomax Taaams 20205 T,
[TonTBepKaeHbl MpENCKa3aHUsT TEOPETHUECKOH Momenu [3]
MHOTOYaCTHYHOrO (POTOpACIIEeN/IeHUsl, YUHUTHBAIOIIEH MBa
KOHKYPUPYIOLIUX MeXaHu3Ma (OTOpACIIEIIEHHs] — 4Yepes
BO30YXK/eHHe TMIaHTCKOTO IHUIOJbHOTO PE30HAHCA U MyTeM
paclernieHusi KBa3UIEUTPOHOB B sIpe.

Pab6ora BoimoseHa mpu ¢uHaHCOBOH mommepxkke [Ipo-
rpaMmbl [IpesuneHta PP nopmepkku BenyLIMX HAy4YHBIX
mkos (roc. koutpakt Ne 02.513.12.0046) u PODU (rpaut
08-02-00620-a).
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