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AnHoTanus

IIpenmoxen meTon wm3MepeHHsS BEPOATHOCTH OE30TIAYHOTO TMOTJIONIEHUsT MeccOayIpOB-
ckmx Tamma-kBaaToB (dakTop JIamba - Meccbayspa) MOCPEACTBOM METOIUKU 3a7€pIKAH-
HBIX coBnagenuii. [Iposemensr m3mepenus: 3G GEKTUBHON TOMMUHBL s psajga 00pa3IoB

K4Fe(CN)g-3H2O un onpenenen dhaxTop 6e30TAa9HOrO MOTJIOMEHAS I 9TOTO COEINHEHUS
f=10.339 £ 0.004.

KuroueBsbie caoBa: daktop JIamba— Meccbayspa, MeccOHaysIpoBCKasi CIEKTPOCKOIIHST, Me-
TOTT 3a/1ePKAHABIX COBIIAJICHUN.

BBenenue

BeposiTHOCTh 6€30TAa9HOr0 MOTJIONMEeHNs (MCIyCKaHUs) s/Iep B TBEPABIX Tenax [
TECHO CBSI3aHA C JIUHAMUKON KPUCTAIUYECKON DEIeTKH U sIBJISIETCS OJHUM U3 BarK-
HBIX W HHQPOPMATHUBHBIX MAPAMETPOB MeCCOAYIPOBCKOHM CIEKTPOCKOTHH. BeposTHOCTH
6e30T/IaHBIX TTEPEXO0/I0B MeccOAYIPOBCKUX siep OMpPEIesIsieTCsi BhIparKeHneM

f = exp(—(2?) /%)

M MOYXKeT OBITh WCMOIB30BAHA JJIA TOAyYeHnust WHQMOPMAINA O CPeIHeKBAIPATHIHBIX
CMeIIeHNsAX 3TUX aTOMOB B HANpPaBJEHWM DACTPOCTPAHEHUs TramMMa-u3ayuenns (z2).
Omna upe3BbIYaiiHO TyBCTBATENBHA K PA3TAYHBIM H3MEHEHISAM COCTOSTHHASI TBEPIOTO TENIa
noj, IeACTBIEM TeMIEpaTypbl, AaBieHus, (Ha30BbIX MEPEXOJO0B M IPYTUX MPOIECCOB,
NPHUBOIAIIAX K W3MEHEHUsIM (POHOHHOIO CIIEKTPa KPUCTAJIIA.

[Mogo6roro poga nHMOpMAIUSA MOXKET OBITH TOJIY9IeHA TT0 JAHHBIM yIPYTOTO Pacce-
SAHWSA HEHTPOHOB M PEHTTEeHOBCKOTO M3IydeHus. [T0CKOIBKY 3TH METOMBI OCHOBAHBI HA,
UHTEp(MEPEHITAN N3JIyIeHUST, OHU TyBCTBUTEIBHBI K CTETIEHW KPUCTAJIAIHOCTH MCCIIe-
JIyeMBIX OOBEKTOB M WX MH(MOPMATHBHBIE BO3MOXKHOCTH CYIIECTBEHHO YMEHBIIAIOTCS
NpH MCCIEJOBAHUU aMOP(MHBIX TEJT W HAHOKPUCTAIINYIECKHX BemecTs. Jlnsa onpene-
JIEHUsT CPEIHEKBAIPATHIHBIX CMEIEHUil pe30HAaHCHBIX atoMoB 3ddexkt Meccbayspa
MPEIOCTABISET ONPEAEIEHHBIE MPENMYINECTBA, TTOCKOIBKY €r0 pe3yabTaThl MAJo 3a-
BUCAT OT CTPYKTYPHOTO TIOPSAZKA, U OH MOKET OBITH MCMOJB30BAH ¢ PABHBIM yCIEXOM
KAaK JIJIsT KPUCTAIIUIECKAX BENIECTB, TAK W aMOP(MHBIX COEIMHEHMH, a4 B HEKOTOPBIX
CIydastx Jaxke JIsl KUTKOCTEH.

B mMecchayspOBCKOil CIEKTPOCKONME M3BECTHO HECKOIBKO SKCIEPUMEHTATbLHBIX Me-
TOAMK JIJisi OTIpeJIeJIeHNsi BEPOSTHOCTH 6e30THauHbix nepexonos [1, p. 202] n [2-11].
BoabIMHCTBO N3 HUX OCHOBAHO HA 3aBUCHMOCTH IMUPUHBI [3-5], nHTEHCHBHOCTH [6-8] 1
wiomaau Meccbaysposckoii smaun [9-11] or adbdexTuBHON TOMIUHBI TOMIOTUTE S

ﬂ: f7l0'0,
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rjie N — YNACIO0 PE30HAHCHBIX sAJep Ha eIUHWILY MJIOMIAIN, o) — CeYeHne Pe30HAHCHOTO
morsiomennsa. B Hanbosee 9acTo UCHOMB3YEMOil TeOMETPHHE MeCCOAYIPOBCKOTO IKCIIEPH-
MeHTa (IPOIlyCKaHUE) U3MEPIEeTCs OTHOLIEHUE

e(v,) = Do) = Vles)
N(OO) - Nb

rae N(vs) u N(0co) — CKOpOCTb cueTa raMMa-KBAaHTOB B PE30HAHCE U BJAJIU OT HEro,
N, — uarencuBHOCTH (hOHA B 06/1aCTH 3HEPTUU MeccHayIpPOBCKOro usnyuenus (14.4 kaB
nns 97 Co). OCHOBHBIME COCTABIAIOMIME (DOHOBOTO W3JIyUeHHst B 3TOH OOJACTH AB-
JIAIOTCS: peHTreHoBckoe (6-7 k3B) u3aydenue B MCTOYHUKE BCIEACTBHE (-pacnaga u
BHYTpPEHHEH KOHBEPCHW; PACCesIHHOE M3ydenue, BbI3BanHoe 3¢dpderrom Kowmmromna n
9JIEKTPOHHBIM IIOIJIONIEHUEM M'aMMa-KBAHTOB BbICOKOIHEPIUYIHbIX nepexoznos (122, 136.4
k3B mas °7 Co). ®onoBoe W3ayHUenHre MPUBOIAT K CHCTEMATHIeCKOH OMAOKe JaHHBIX MO
u3mepenuio dakropa JIamba—Meccbayspa Ha OCHOBE 3aBUCHMOCTH WHTEHCUBHOCTH U
IO pe3oHaHCHON juHuN oT 3dbderTHBHON ToammHbl noraoTuTens [2, 12]. dra
omubKa yBETHIUBACTCS [T KPUCTAJLIOB, COAEPKAIINX TAKebie dnemMenTol. Curyarms
HECKOJIBKO YJIyUIIAeTCsl IPU UCIOIb30BAHUEU JETEKTOPOB ¢ XOPOIIUM SHEPreTHIeCKUM
pazpemenuem. Tak, npuMeHerre GUIBTPOB MATKOIO M3y 9€HUs U 0Ty TPOBOIHUKOBBIX
JIETEKTOPOB TMO3BOJISIET CYIIECTBEHHO YMEHBINNTH BKJIAJ KPBIIHEB OT PEHTTEHOBCKUX
MMUKOB B 00/JIacTH 3HEpPruu MecchayIpoBCKOro mepexona. OIHAKO 3TOT MOIAXOM paboTa-
€T TOJIbKO B ODJIACTH MSTKOTO m3nydenus. JlampbHeinuil nporpece MOX)KHO OXKUJATH OT
[MPUMEHEHHUs METO/IOB BPEMEHHON CeNeKInH.

Inas psaga meccbaysposcknx mzorornos (57 Co(Fe), 1°1Gd (Eu), 12°Sb (Te)) ramua-
DPE30HAHCHBIN KBAHT BCErJa MOSBISETCS TMOCTAE PACTAIA BBIMEIEKANIETO COCTOSTHWSA,
MOMEHT pacrajia KOTOPOTO MOXKET CJy:KHTh HadajoM orTdera BpeMmenu. Tak, Hampu-

.

mep, s °7 Co Bpemennoii MeTkoit dhopMupoBaHus MeccOayIPOBCKOrO COCTOSMHNS 5

¢ sneprueii 14.4 k3B aBageTcda perucTparns KBanTa ¢ dueprueit 122 k3B, Bo3HUKHOBe-
3

HIE KOTOPOT'O 00YCJIOBIEHO MEPEXOIOM g_ — 5 . Bpewmsi xu3nu 91010 Mecc6ay3poBCKo-
ro cocrosgaus nopsiaka 100 He, 9TO MO3BOJIgEeT 10CTATOYHO (P HEKTUBHO UCIOIH30BATH
CTAHJAPTHYIO TEXHUKY 3aJePKAHHBIX COBIAEHUIl. YKe B MEePBBIX MeccOAyIPOBCKUX
9KCIEPUMEHTaX OBLIO 3aMEYeHO, UTO B CIEKTPaxX ¢ BpeMeHHO# dpuabTparueii Hadbaoaa-
€TCsI CYIIECTBEHHOE YBEINYEHEe NHTEHCUBHOCTY JIMHUHU TIOTJIONIEHUS U JIAZKe Y1y aIeHue
SHEPTETUYECKOTO PA3PEINEHNUs] DU PETUCTPAINN CIEKTPA B ONMPEIEIEHHBIX BPEMEHHBIX
UHTEPBaJaxX I0C/Ie paciaia Bo30yKaeHHoro cocrosuus [13, 14]. Dro, B wacruoctu, 06y-
CJIOBJIEHO T€M, YTO MTPU BPEMEHHOM CEJIeKIINN YMEHBIIAeTCs 10151 (POHOBOTO U3y Y€HUS,
perucTpupyemMasi B 00JaCTH PE30HAHCHOTO MHUKA, W, KPOME TOT0, HEKOTOPas 9acTh 3TOrO
u3aydenus pasHecena no Bpemenu. CTHEKTPHI 331€PKAHHBIX COBIAIEHUI OYEHb UyB-
CTBUTEIBHBI K 3 (MEKTUBHON TOJIUHE TOTJIOTUTES U, CAEJ0BATENHHO, MOTYT OBIThH
3 HEKTUBHO UCTIONB30BAHBI IS TOJYUeHUs WH(MOPMANNKA O BEPOATHOCTH GE30Taad-
HBIX TEPEXO/IOB MeccOAyIPOBCKUX ATOMOB B KPUCTAJIAX.

B nacrosieit pabore NpuBOAATCS IKCIEPUMEHTATbHBIE PE3YIbTAThI 10 MPUMEHEHUIO
MeTO/a 3aep>KAHHBIX COBMAIEHUN Ts onpeenenns dakropa JIamba—Meccbayspa f.
B kauectse MOmenbHOrO 0ObeKTa ObLIa BhIOpaHa kearas Kposauasa conb (ZKKC),
K4Fe(CN)g-3Ho O, ays KOTOpOil BEPOATHOCTH 0E30TAAYHOTO TIOTJIONEHUs [ ObLia
ompejie/ieHa paHee HA OCHOBE CTAHAAPTHBIX MeccOAyIPOBCKUX HU3MEpPEHUil Mo aHau-
3y ¢dbopmbl JuHuM noriomenus [15] u orTHOmeHus 1iomaeil JUHUE B SKCIEPUMEHTE
¢ aByMs norsorurensamu [16].
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1. TeOpeTI/I‘-IECKI/Ie OCHOBBI MeToJJa

Bpemennast 3aBMCHMOCTD TPOIIEIIIEro 9epes3 MOTJIOTATETh Pe3OHAHCHOTO N3y TeHUS
oT Bpemenn (HhOpMUPOBAHUSA BO30YKICHHOTO COCTOSAHUSA MeccOay3pOBCKOTO sapa Oblaa
BIIEPBBIE PACCMOTpPEHa TEOPETUYECKH U ITPOJEMOHCTPUPOBAaHA SKCIIEPUMEHTAJBHO B pPa-
Gore [17]. Bazaua Oblia penieHa ¢ UCIOJIL30BAHUEM METO/IA [I0KA3ATe s IPEJOMIIeH s,
IpUIeM MOTJIOTUTEh PACCMATPUBAJICI KAaK HAOODP PE30HAHCHBIX OCIUIIATOPOB. M3my-
YeHue OT UCTOYHUKA, ITPOIIIeJIIIee yepes MOTJIOTUTENb, CYIIeCTBEHHO U3MEHSeT CBOM KC-
HOHeHHHaHBHBIfI XapaKTep pacmnajga 3a CYeT JaCTOTHON 3aBUCUMOCTH ,HI/ISJIQKTPI/I‘IQCKOI‘/JI
MOCTOSIHHOM 06pasIa U onpe/esnseTcs Bhipaykennem [17]

i(T) = =T |3 (iw/To) (4T B)™/ 21 (/BT 1)

b1tz 2Aw51/2T1/2/BF0 < 1 m BBIpaXKeHUEM

2

i(T)=eT lil(AwT/To)+(ToB/4Aw)]} | Z (igpo/4Aw)n(5T/4)—n/2Jn(\/ﬁ) . (2)

n=1

korma 2AwBY/2TV/2 /6T > 1.

Baecy T = t/7 — BpeMs B eJIMHULIAX BPEMEHU YKU3HU BO30YKIEHHOIO COCTOAHUS T ;
'y = h/T — ecrecTBeHHas MWPHHA JIWHAW PE3OHAHCHOTO Mepexoa; Aw — paccTpoifka
oT pe3oHnanca; J, — dyskmusa Beccerst n-ro nmopsaka. Takue BhIpaskeHus OBLIN TTOJY-
wenbl Xappucom [18] mpu KBaHTOMEXaHNYIECKOM paccmoTpernn. Crenyer 3aMeTuTh, 4To
[PUBEJEHHDBIE BBIPDAYKEHUs CIIPABE/IJIUBBI, KOTJA MUPUHBL JJTUHUNH B MCTOYHUKE U TIOLJIO-
turene onuHakosbl: ['g = I' 4. OpHako Ha TpaKTHUKE Yallle BCTPedaroTcs CIydan, KOraa
OHM OTJINYAIOTCS JPYT OT JpyTa. DTO CBS3AHO KAaK C HEOJAHOPOAHOCTHIO JIOKATHLHOTO
OKPY’KEHUs PE30HAHCHBIX aTOMOB, TaK U C PEJIAKCAIMOHHBIME MPOIECCAME, MTPUBOIS-
UMUK YITHPEHUIO PE30HAHCHBIX JnHui. [To3TOMY 71T MpaKTUYeCKOro MpUMEHEHUsI
LOJIE3HbI BbIpayKeHus, npusejientbie B pabore [19]. Paznuuue B mupunax suauil uc-
TOYHMKA U [OMJIOTUTEJIS YIUTHIBAETCH B HUX ¢ noMolibio koaddunuenra @@ = I'g/T4.
IMonaras, uro I's = 'y, Boipazkenue (1) npuobperaer ciepyiomuii Bu:

2

i(T) = e /9> W"AT/BQ)"* J.(V/BT/Q)| (3)
n=0

rie W =iAwQ /Ty — (Q —1)/2. A Beipaxenue (2) — Buj,

2

i(T) = e /9 | —exp(WT = B/AW) + Y (=1/W)"(BQ/AT)"*J.(v/BT/Q)| . (4)

n=1

BpemeHHast 3aBUCHMOCTh TIPOTIEINErO Yepe3 MOTIOTHTENh W3y YeHNsT MOXKeT ObITh 3a-
MHcaHa B CJIEAYIOMEM BUE (371eCh YUUTHIBAETCS, YTO MCTOYHWK WMCIYCKAET KBAHTHI C
orgaueii ¢ BepogrHocTbio (1 — ag)):

I=(1- fs)e_T + fsi(T), (5)

rae fs — dakrop JIsmba—Meccbayspa ana saep ucroanuka. s 60IbIIMHCTBA KOM-
MEPUYECKUX WMCTOYHUKOB ITOT TMApPAMETP MPEeIOCTABJISIETCS MPOU3BOIUTENIEM, WA OH
u3BecTeH w3 juTeparTyphbl [20], WIK MOXKeT ObITh JOCTATOYHO JIETKO OTpeJeseH JKC-
MEPUMEHTAIILHO METOZOM YEPHOrO MOTJIOTUTENS [2] TyTeM M3MepeHnsi CKOPOCTH cyera
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Puc. 1. PegymupoBammbie BpeMeHHbBIe 3aBHCHMOCTH MPOTIEANero u3ayuenns Ir = el - T,
JIsT TIOTJIOTHTE el ¢ pa3Hoil addexTusnoit Tommunoit =0, 0.5, 1, 2, 4, 8, 16; Aw =10

PE30HAHCHBIX KBAHTOB C MONJIOTUTENEM U Oe3 Hero B 00JIACTH PE30HAHCA W BIAJIUA OT
pe3oHaHca.

Ha pwuc. 1 npuBemensl peayupoOBaHHbIE BPEMEHHBIE 3aBUCUMOCTH MPOIIIE/IIIEro u3-
aydenns Ip = e’ - I(T) nnst nornoruteneil ¢ pasnoii apdeKTUBHON TOMMINHOI, Korma
U3JIyYeHre UCTOUYHUKA HAXOJUTC B pe30HAHCe ¢ qunueil nornomenns (Aw = 0). Ipex-
CTaBJIEHHBIE KPHUBbBIE PACCUUTAHBL C MOMOIIbIO BbIpaKkeHus (D) € y4eToM BPEMEHHOIO
pas3perieHns IKCIEPUMEHTAIBHON anmnapaTypbl /i ucrodHuka ¢ ¢dakropom JIsmba -
Meccbayspa fs pasubim 0.76, 9T0 THOUYHO /I KOMMEPYECKHX MeCcCOAyIPOBCKUX WC-
TounMKOB, HanpuMep °¢ Co B MaTpHUIE POIUS.

Bpemennas 3aBUCHMOCTD W3/TyYEHUS, TIPOITIEIIEr0 Y€Pe3 MOTJIOTUTENh, 3aMETHO OT-
JIMYAETCA OT KCIOHEHITUATBLHON 3aBUCUMOCTH, NPUCYINEH I U3/IyYeHus UCTOIHUKA
(cm. puc. 1 mug 3 = 0, sKcuepuMeHTaibHasg 3aBUCUMOCTb Lpusejiena Ha puc. 6). B
[ePBOHAYAIBHBIH MOMEHT BPEMEHHU IMOCJEe PACHIaia BO3DYKIECHHOIO COCTOSHUS MEPe]i-
Hull (DPOHT MATAMOMIEr0 W3JIYUEHUS TPOXOIUT Uepe3 MOrJOTHTETh 0e3 3aMEeTHBIX WC-
kaxkenuii. [1o Mepe yBeJUUeHUs YHUCIIA TOMJIOMAIONIUX IEHTPOB (TO €CTh yBeJIUYeHust
5hHEKTUBHON TOIUHBI TOTJIOTATEIS) [MUPUHA STOH YaCTH U3JIYYCHUS yMEHbIIAET-
€ W MOSIBJISIETCS OCHUJLTUPYIONAst KOMIOHEHTA W3JIy9YeHUsl, MOJIOXKEHUsT MUHUMYMOB
U MAKCHUMYMOB KOTOPOTLO 3aBUCAT OT TOJIIAHBI MOTJIOTHTENs] ¥ PACCTPOUKH OT Pe30-
mauca Aw. Takoe moBeaeHUe TPOIIEIINTEr0 U3IyUeHnusi 00YCIOBIEHO HHTEPdepeHIneit
MAJAOIIEr0 PE30HAHCHOTO M3JIYUEHUs C PACCETHHBIM BIIEPE]] KOJIEKTHBHBIM KOTE€PEHT-
HBIM M3J1yuenneM (3kcuTorHoe nanydenne) [21]. KosmekTrneHoe B30y aeHne ancamo6s
szep raMmMa-(pOTOHOM PAacCMATPUBAJIOCh B pabore [22] u 6bLI0 HA3BAHO JIEI0KAJIU30BAH-
HBIM sIJIEPHBIM BO30YKIEHUEM, WU AI€PHBIM 9KCUTOHOM. BBLIO MOKA3aHO, 94TO B 3TOM
caydae ancamOJb sifiep BeseT cedsi KaK MaKPOCKONMUYECKUH PEe30HATOp CO CBOMCTBAMU,
OTJINYAIONINMHCS OT CBOWCTB MHINBUIAYAIbHBIX sizep [23].

Haubosee xapaktepras 0COOEHHOCTH MPUBEIEHHBIX 3aBUCUMOCTEl — 3TO WX Upe3-
BBIYAMHASA IyBCTBUTEILHOCTL K 3 dexkTuBnoit Tommmuue normoturens 3. Jas sxcme-
PUMEHTATHLHOTO omnpesenerus 3(PQEKTUBHON TONIMUHBI TOMIOTUTENS [0 BPEMEHHBIM
CIEKTPaM MOYKHO HCIOJB30BATH JIBA METONA. LlepBblii METO] OCHOBAH HA HCIIOJb30-
BAHNUU 3aBUCHMOCTHU HAKJIOHA HUCHAJAMOIIEH YaCTH KPUBOW OT TOJIWHBI 00pas3na u
SABJISAETCS HAUOOJIee IYBCTBUTEIHHBIM W TOYHBIM JJIs OTHOCHUTEFHO TOHKHX 00pa3IioB
0 < 3. Ilpu TouHo# HacTpoiike Ha pe3oHanc, Aw = 0, BpeMEeHHOI CIeKTpP, 00YCIOBJIEH-
HBIH PE3OHAHCHOH 9acThio, onpeenserca seipazkennem i(T) = e~ 1 J2(\/BT) u Tanrenc
yI7la HAKJOHA 3TOH peIylHpOBAHHOI KPUBOii, TO ecTh ir = €l - i(T), oA CIeKTpoB
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Pwuc. 2. 3aucnmvoctsh Tanrenca yraa Hakiaona i(T) oT 3bdeKTUBHON TOMIMHBI MTOTIO0THTE-
g B MmomeHThl Bpemenu 1 = 0.27, 0.257, 0.37 mocsye pacmnaza BO3OYKIEHHOTO COCTOSIHUSI.
Crtonrable JIMHUKM COOTBETCTBYIOT 0y — 0, mITpuxoBble uHuE — ciaydaio op = 0.077

C W/eaJbHBIM BPEMEHHBIM pasperrenueM, o; — (), BbIparkaercsd aHAIUTHIECKON (Hop-
MYJION:

gy _ (2 ' BJo(VBT)Ji(VBT)
() = (B(/BT)) = - . (6)
VBT
Ha puc. 2 citomnoit ununeii npuseeHa 3aBICHMOCTD TAHTEHCA YTy HAKIOHA i, (1)
or 3bdEeKTUBHON TOIIMHBL MOrJIOTUTENs [ B pasiudHble MOMeHTbl Bpemenu (1 =
= 0.27, 0.257, 0.37) nocie pacnajga BO30YKIEHHOrO cOCTOsiHus. Iy TOHKUX MOrjio-
TUTEsel 3aBUCHMOCTh TAHTEHCA YIJIa HAKJIOHA OJN3Ka K JUHEHHON u cj1ab0 3aBUCHT
OT BBIOOpA yYaCTKA KPUBOH W BPEMEHHOrO PA3PEINeHNs PErUCTPUPYIONIeH Ammapary-
pol. Ha puc. 2 mtpuxoBoii TuHUEH peICcTaBIeHbl 3aBUCUMOCTH TAHTEHCA YTJTa HAKJIOHA
BPEMEHHBIX CIIEKTPOB JIJIsl alllapaTypbl ¢ BpeMeHHbIM paspernenueMm oy = 10 uc (0.077
ana °7Co), XapaKTepHBIM /s COIHHTHAIATHOHHBIX JeTeKTOPOB, W B JACTHOCTH 3KC-
MepUMEeHTATbLHON anmapaTypbl, HCIOIb30BAHHON B HacTodmei pabore. Kaxk BumgHO m3
puc. 2, HanboJiee ONTUMAJIBLHON BPEMEHHONH TOYKON KOHTPOJIS SBJISIETCS B 3TOM CJIy9ae
MoMeHT Bpemenu nopsigka 0.257. CaBur B CTOPOHY MaJjIbIX BPEMEH, HANPUMEDP BBIOOD
T = 0.27, B HEKOTOPO# CTeNeHN MOBBINIAET UYBCTBUTEIHHOCTH METOJA W TO3BOJSET
[MPUMEHUTH 3Ty METOJMKY st DoJiee TOJNCThIX 00pa3noB. OmHAKO Clieyer 3aMeTUTh,
9TO pu 3TOM Oy/eT BO3PACTATH BJIUSHHE BPEMEHHOTO PA3PEINeHus PEerucTpupyomnieit
anmaparypbl. CaBur B cTOpoHy OGOibInuxX BpemeH, Hampumep 1 = 0.37, yMeHbIaeT
3aBUCUMOCTH OT BPEMEHHOTO Pa3perieHus anmnapaTrypbl, HO YyBCTBUTEILHOCTH METOIA
CUJILHO TIOHUYKAETCS yIKe JIsi 00PA3IoB ¢ TOJMUHON £ > 5.
st Bostee TONCTBIX MOTJIOTATEEH MeIecoodpa3Ho MPUMEHATh METOTUKY, OCHOBAH-
HYIO H& HUCIOJIb30BAHUN 3aBUCHUMOCTH SKCTPEMYMOB BPEMEHHOI'O CIIEKTPA OT TOJIIUHBI
obpasmna. [Tpu Tounom pesonance, Aw = 0, IKCTpEMyMbI BPEMEHHOTO CIIEKTPA OMpee-
JISIOTCST KOPHIMU YPaBHEHUSI:

eTjoz(\/ﬁ)ﬂJo(\/ﬂ_T\/;_?(\/ﬁ_)

Ha puc. 3 npuBeenbl 3aBUCUMOCTH MOJIOXKEHHUS HEKOTOPBIX IKCTPEMYMOB (TIEpBbIii
MUHUMYM, [EPBbIi MAKCUMYM U BTOPOW MUHHMYM) BPEMEHHOIO CIEKTPA OT TOJIIIUHBI
norioruTesna. Kak BUIHO, MOTOKEHNE MTEPBOTO MAKCUMYMa, TOCTATOYHO TyBCTBUTETHHO
K TOJIIIIWHE TIOTJIOTUTENS B CPABHUTEIHHO OOJIBIIIOM HHTEPBAJIE.

=0.

Crenyer 3aMeTuTh, 9T0 HACTPOHKA HA TOYHBIN PE3OHAHC HE ABJIAETCS 003aTETbHBIM
yCJIOBHEM 3TOH MeTOAuKu. BpeMeHHble CIeKTPhl YyBCTBUTEIbHBI K TOJIIUHE TOTJIOTH-
TeJs JTayke TPHU paccTpoiikax Aw MOpsiIKa HECKOJIbKUX IMTUPUH JINHUNH. DTO MO3BOJISA-
er m30eraThb WCIOJb30BAHUS PEKUMA IBUMKEHUS UCTOYHWKA C TTOCTOSTHHOW CKOPOCTHIO
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Puc. 3. 3aBucuMocCTh TTOI0KEHUA 9KCTPEMYMOB BPDEMEHHOT'O CIIEKTPa OT TOJIIIUHBI TIOTJIOTUTEIA

Puc. 4. PejynupoBaHHbie BpeMeHHbIE 3aBUCHMOCTH HPOLIeero usayuenns Ip = e’ - (7T
g morsiotureneit ¢ pasuoit addexrusnoit Tommunoii (S = 0, 0.5, 1, 2, 4, 8, 16) u pa3noii
paccTpoiikoii ot pesomanca: a) Aw = ['g; b) Aw = 2T'g; ¢) Aw = 4l

7 TIOBBICUTH CKOPOCTH HAKOIJIEHUS CIMEKTPA, TOCKOJIBKY TIPH 3TOM OTCYTCTBYET TPaTa
BpeMeHr HA OOPATHBIM X0/ NCTOYHUKA.

Ha puc. 4 npusegensl peaynupoBaHHbBIE MOJIEIbHBIE CIIEKTPHI i TOTJIOTHTEei
€ pa3HOi TOMMMUHON IPU paccTpoiike or pe3onanca Ha g, 21"y n 4T¢. Kak BugmO, criek-
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Fe 57 17

Puc. 5. Cxema pacmama 5T Co

Tpbl HOTATHI CTPYKTYPHBIMEA OCOOEHHOCTSIMM, YTO MO3BOJISIET OJHO3HATHO OMPEIE/IUThH
3 dEKTUBHYIO TOIIUHY TOTIOTHTENS IPU U3BECTHON PACCTPONKE JIHHUK OT PE3OHAHCA.
ITpu webosbmoii pacerpoiike Aw cymma dyukuuit Beccens B Boipazkenuu (1) cxomurcs
JIOCTATOYHO OBICTPO W TOATOHKA YKCIEPUMEHTAJILHOTO CIEKTPA METOIOM HAWMEHBIIHX
KBaIPATOB MPOUCXOIUT 32 MPUEMJIEMOE BPEMsl MPU MCIOIb30BAHUK CTAHIAPTHBIX Ma-
TeMaTUYeCKuX TakeToB, umeronmxcs B “‘Matematica”, “MatLab” u ap. st TomcThix
06pa3uoB u GOJIBIIUX PACCTPOEK XOPOLIO CXOAUTCH Bbipakenue (2).

2. DKCHEePpUMEHT U Pe3yJIbTaThI

DKCIepuMeHTHI 10 onpeenennto pakropa JIamba—MecchHayapa MeTomoM 3a1eprKaH-
HBIX COBTQJIEHUH OLLTH MPOBEIEHLI C MOMOINBIO MCTOUHHKA °¢ CO B MATpHIE DPOIUS.
Cxema pacmaga gapa °7 Co mpusenena Ha puc. 5. B pesyabraTe pacmaa M3TydaloTCs
ramMma-KBaHThl ¢ Heprusmn 136.4 k3B (~9%), 122 k3B (~91%), n 3a cuer pacma-
Jla BO30YKJIEHHOIO COCTOsiHUs €O cuuHOM | = 3/2 Bo3HUKaeT usjydeHue ¢ dHeprueii
14.4 x3B. Moment permcrpamuu ¢oToHa ¢ smeprueii 122 k3B, cBumerenbcrBytomimii
o dopmupoBannn Bo30yKIeHHOTO cocTosinst (I = 5/2), MoKeT ObITh HCMONIBL30BAH KaK
MEeTKA BPEMeHU [IJIsi MeTO1a 33 ep>KAHHBIX COBIAICHMUIA.

Biok-cxema skcnepuMeHTaIBHON anmnaparypa MpPUBEIeHA HA PUC. 6 W MpeacTaBIIs-
J1a coOO KOMILTIEKC CTAHJAPTHBIX Y3/I0B, OOBIYHO MCIOJB3YEMBIX B MeECCOAy3IPOBCKOM
cuekrpockomuu ¢ Bpemennoit cesekuueii (Time-Differential Mdssbauer Spectroscopy).
Ncrounuk °7 Co Rh 6611 3aKperien Ha mToke MecchayIpOBCKOro JIBHKUTE s, KOTOPLIIl
UCTIOJIB30BAJICS JJIs HACTPOWKM HA PE30HAHC JIMHUIO W3JIyUYEHUs MCTOYHUKA C JIHHUEH
morsiomenns obpasma. PoTouwl ¢ 3Heprueit 122 k3B perncTpmpoBainch ¢ TOMOIIBIO
DY RCA 8575 co cumnruinsanuonnbim Kpucraiiom Nal(Tl) amamerpom 25 mm u
ronmumaoi 15 mm. uis ocsiabiienns Hu3KoIHEpPreTndecKux (DOTOHOB HA ITOM KAHAIE
HCIONMb30BaMach MemHas ¢gomabra Tommuaoi 0.1 MM, BeixomHoi curaas ¢ OBICTPOTO
IUHOMA (DOTOYMHOKWUTEIS YCUIUBAJICS C TOMOINBIO OBICTPOIEHCTBYIOMIErO YCUTUTE IS
(Canberra, Model 2111) u nogasajicsa Ha BXOI IUCKPUMUHATOPA TOCTOSHHBIX OTHOIIIE-
uuii (Canberra, Model 2121), koropslii BripabaThiBaj CTapT-CUTHAJ /IS TPeoOpa30Ba-
resist Bpems —amsuryna, [IBA, (Canberra, TAC/SCA 2145).

Bropoit cuunTuasinuonnpiii gerekrop ¢ kpucraiiom Nal(Tl) amamerpom 25 mm
u tommmaoi 0.1 MM HCHOJNB30BAJICA JJIs PErnucTpanuu raMMma-(pOTOHOB C 3IHEprueit
14.4 x3B. Ero curnan ycunmsascs ¢ momomnipto yenaurens (Canberra, Model 2121)
u (hopMHUPOBAJICS CTOM-CUTHAJ I MPeodPa30BaATEIs BPEMs — AMIIJIUTY/Ia C TOMOIIBIO
JCcKpuMuHaTopa nocrosuubix oruomenuii (Canberra, Model 2121). Mezgennbiit cur-
HAJI € 3TOr0 (POTOYMHOXKUTE S YCUIUBAJIC CIIEKTPOMETPUIECKUM YCUITUTETIEM U C MO0-
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Puc. 6. Yuopomennas 6/10K-cxeMa KCIePUMEHTAIBHON anmaparypsl. Vcmomp30BaHbl eIy io-
mue obo3uavennsi: TAC — npeoGpa3zoBarens Bpems —amrntyaa; PHA — ammmryausit ananm-
3arop; TA — OwicTpozeiicTByOmuUil yeunuresab; SA — cnekrpockonudeckuii ycuaureas; SCA —
onuokananbubiii anamusarop; CFD — nuckpumunarop nocrosuubix oraomenuii; DFG — dyuk-
UOHAIBHBIN TeHepaTop; MD — cucrema maBuzkennsi Meccb6ay3IpoBCKOro crekTpomerpa; HV —
VCTOYHUK BBICOKOTO HAITPSIKEHUS

MOIIBI0 onHOKaHanbHoro anaimusaropa (AMP&TSCA, Model 290A, Ortec) Boibupa-
JIUCH UMITYJIbCBI, COOTBETCTBYOMmME hoToHam ¢ sueprueil 14.4 k3B. Dru curnasbr ObLmu
MCTIOTB30BAHBI KAK CTPOO-MMITYJILCHI, TAIONTHE Pa3perenne mpeodpa3oBaTesio BpeMs —
aMIInTya Ha GOpPMHUPOBAHNE CUTHAJIA, aMIIJINTYAa KOTOPOTO MPOMOPITHOHAILHA Bpe-
MEHHOMY UHTEPBAJLy MEXKIy CTapT- U crorn-ummyiabcamu (122 k3B u 14.4 k3B coorser-
crBenHo). s ycrpaneHus HezKelaTeJbHbIX napasuTHbix 3ddekTos [24] or msarkoro
PEHTrEeHOBCKOI'O M3JIyY€HUsS W KOMITOHOBCKOI'O H3JIyY€HUs] BBHICOKOIHEPIUIHBIX (POTO-
HOB JIETEKTOPbI ObLIN SKPAHUPOBAHBI CBUHIIOBBIM KOXKYXOM.

Brixogubie umnyasesl peobpasosarenst [IBA| mponopinonaibHbie MO aMILIATYIE
BPEMEHHOMY WHTEPBAJIY MEXKy CTapT- U CTOMN-CUTHAJIAMHU, TOJABAJINCH HA BXOJBI IBYX
mHOrokanasbhbix anaausaropos (CMCA-550, Wissel), paboraionux B pezKuMe amIiiim-
TYZAHOrO aHaau3a. AMiury/iHble (BpeMeHHbIE) CIEeKTPbI 3alUChIBAIUCH B AMSITH TOIO
WJIM WHOTO MHOTOKAHAJBHOTO AHAIU3ATOPA B 3aBUCHUMOCTH OT CUTHAJIA Pa3PeIleHus Ha
3anuch Ha BXOZE “ Gate”, mOCTYmaloIero OT reHepaTopa CUCTEMBI IBUYKEHUS U aMILIV-
TYJHOTO JUCKPUMUHATOPA, BHIOUPAOIIEr0 UMITY/ILCHI OT (DOTOHOB ¢ dHeprueit 122 k3B.
Cucrema aBmXKeHUsT paboTaja B PeKUME MOCTOSHHBIX ckopocteil. Takum obpasom, B
MaMATH OHOTO U3 AHAJIM3ATOPOB COOMPAJICS BPEMEHHOW CHEKTD 00pa3ia, Korja CKO-
POCTH JIBUKEHWS MCTOYHWKA ObLIa B PE30HAHCE C JINHUEH MOTJIOINIeHNs, a B JPYIOM —
KOT/Ia SHEPrusi U3J/Iy9eHnsi HICTOYHUKA ObLIa TajJeKO OT PEe30HAHCA.

Bpewmennoii ciekrpomerp (npeobpasosarens [IBA u MHOrOKaHAIBHDIH aHATU3ATOD,
paboTaIoNNii B pEXKUME aMILJIUTYJHOTO aHaIn3a) ObLI KAJIUOPOBAH C TIOMOIIHIO MapKepa
spemenn (Tektronix RM 181) u ocrmmnorpada (Tektronix TDS 2022).

TuorYHbIl SKCIEPUMEHTAIBHBIH CIEKTD paclana Bo36yzIeHHOro yposHs ° Fe c
sueprueit 14.4 k3B npusenen ma puc. 7. Maremaruyeckas oO6pabOTKa CIEKTPa IKCIIO-
HEHITHAJIBHOM (DYHKITNEl, CBePHYTOI ¢ pacupenenennem laycca, mokasajia, 9T0 BpeMeH-
HOE pasperenue crnekTpoMerpa — nopaaka 9.1(5) we. Kpusas pacnasa cooTBETCTBOBaA-
718, SKCIIOHEHIMATBHOMY pacmaay e /7 ¢ BpeMeneM YKIU3HH BO30YKIEHHONO COCTOSHHS
7 = hlg, pasabiv 140.(9) HC, 9TO XOPOILO COIJIACYETCs € JAHHBIMU HPEABLAYIIUX UC-
cnenoBannii (cM., Hampumep, [17]).
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WHTeHCcUBHOCTL
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Puc. 7. Kpusas pacmasa 8o3Gyxaensoro cocrosaus | = 3/2 (14.4 x9B) sapa * Fe. Crutom-
HOI JIMHWeN Mpe/ICTaB/lIeH Pe3y/IbTAT MOATOHKH SKCIOHEHITHAIHHON (BYHKIMENR ¢ KOHCTAHTOMN
pacnaza, pasuoii 140.(9) mc
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Puc. 8. Mecc6aysposckue cnektpbl K4 Fe(CN)g-3H2O ¢ ecTecTBeHHBIM COMEPKAHUEM 57 Fe
(06p. Ne 1) m o6oramernnnie nzorormom (06p. N 12)

st ampobariy BBIMEOTMCAHHON METOINKY B KaUeCTBe MOTIOTUTENS ObLTa BhIOpa-
Ha, xenrasa kpossuasa coib K4 Fe(CN)g-3Ho O. Kpucraiisl ¢ eCTeCTBEHHBIM COIEpKa-
rmem °7 Fe (Alfa Aesar) GbLTH HCIOMB30BAHBI /il TIPUTOTOBIEHAA OOPA3IOB € MAOI
rommunoit. s 60s1ee TOICTBIX 06PA3I0B ObLIH HCIOIb30BAHBL 0boramennsre ° Fe Kpu-
crauibl, cunresuposannbie B Uncruryre dusuku meramnos YpO PAH (r. Exarepun-
6ypr). ZKKC mocrarouno xoporro u3ydena meccbayspoBcKoii crekrpockonueit [25]. Eé
CTIEKTP COCTOWT W3 CJIETKA YIMTUPEHHOH JIOPEHIIEBCKONW JIMHUU C W30MEPHBIM CJIBUTOM
Ope = —0.04(6) Mm/c u mupumoit I' = 0.23(8) MM/c, ITO XOPOIIO COLIACYETCS C JIH-
reparypubiMu ganubivu |26, 27]. Ha puc. 8 nokasanbl TunudHbie cuekTpbl 06pasios ¢
eCTeCTBeHHBIM cofepyKanmeM xkenesa (06p. Ne 1) u oboramennbrii nzotonom °' Fe (06p.
Ne 12). Kpucramibsl ObLId TIIATEILHO TPOTEPTHI B araToBoil crynke. O6pasipl ¢ ecre-
CTBEHHBIM COJIEP’KAHUEM ¥Kejie3a ObLIM Tak:Ke mpocesubl depe3 cuto Nt 400 (pasmep
A9eeK ~ 38 MUKPOH) /I MOJIy9eHus OJHOPOIHBIX M0 pa3Mepy 4dacTuil. B3semwuBanue
MPOBOMIIOCH C MOMOIIBIO AHAJTUTHIECKUX BECOB ¢ TOYHOCTHIO 0.1 Mr.
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Puc. 9. CuexTpsl 3a/1epKaHHBIX COBIIA/IEHNI st TOHKUX o0pasuos: 3 = 3.07 (4), 2.14 (3), 1.4
(2), 0.7 (1), 0 (0). BeraBka — 3aBUCHMOCTD yIJIa HAKJIOHA BPEMEHHOIO CLIEKTPa OT TOJINIUHBL
TIOTJIOTUTEJIST

N3mepennsi BpeMEeHHBIX CIIEKTPOB METOJIOM 33/IePyKAHHBIX COBIAICHUN ObLIH MPOBe-
JIeHBI ¢ HOMOMILIO uerounnka ¢ Co Rh akrunoctsio nopska 75 kBq. ®@akrop 6e301-
JIAYHOIO U3JIyYeHUs UCTOUYHUKA [ ObLI OLPEeseH METOIOM «4Y€PHOIO» IIOrJI0OTUTE [2]
¢ TTIOMOIIBI0 KoMMepueckoro moraoturesnst MRA1.7 (Ritverc). Miamepenus nokasasn, 4ro
dakTop GezoTmaunoro M3MyUeHUs ucTouHuKa pasen 0.76(1), 4To XOpOIIO coriacyercs
¢ nanubiMu iponssoanTens (Ritverc) m amreparypsr [16]. Dra BeanunHa OblIa UCTIOTb-
30BaHA MPH MATEMATHYECKO 0OpaboTKe 3KCIepuMeHTATbHbIX pedyabraron. Criemgyer
3aMeTHTh, 9T0, KpoMe pe3oHancHoro fs-i(1) m nepesonancuoro (1— fg)-e~ ! Br1am0B
M3JIyUeHNs] NCTOYHNKA, OTIPE/IeJIeHHast 9acTh SKCIEPUMEHTAIBHOIO CleKTpa 00y CIoBIIe-
HA CJIyYANHBIMYA COBMAJIEHUSAMH. JTA YACTh MPEJICTABIISIET CODOM OIHOPOIHBIN MO BCeit
BpEMEHHOIT 1TKase (oH, ee MOKHO CYNIECTBEHHO YMEHBIMUTH BRIOOPOM aKTHBHOCTH MC-
TOYHHMKA W TEJECHOTO yTJIa PEruCTPAIUU CTapT- W CTON-cUrHanoB. Qon cirydaliHbIX
COBMAJICHUI JIEPKO OMPEJIEAETCs YCPEIHEHUEM YHUCIa OTYeTOB HA HAYATHLHOM ydacT-
ke Bpemennoro cuekrpa (T < 0) u ma yuacrke, korga T Gosibiie 5 <+ 67 u adbdekTsi
nHTEPMEPEHITNN TMAJAI0IIero ¥ PACCETHHOTO BIIEPE/T W3y YeHns] HE3HAUNTEIbHBI.

Ha puc. 9 n 10 npuBeseHnbl BpeMeHHbIE CMEKTPHI Mocse BhrauTanus dhoHa ciaydaii-
HBIX COBIAJIEHUI ¥ HEPE30HAHCHOIO BKJIAJA, O0YCIOBIECHHOIO U3JIyYeHHEM HCTOYHUKA
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Puc. 10. DkcnepumMenTanbibie CIIEKTPHI 3ajiepxkanubix couagennii g o6pasnos 2KKC ¢ sad-
dexTuBHOI TOoMmMEHON 5 < [ < 16. BeraBka — 3aBUCHMOCTH TTOJIOYKEHUS TIEPBOTO MAKCUMYMa,
OT TOJIIIIUHBI TIOTJIOTUTETST

ramMMa-KBaHTOB, HCITYIIEHHBIX ¢ oTAadeil. Kak MOKHO BUIETh HA puc. 9, npu HACTPOIKe
Ha pesonanc (Aw = 0) a1d CpaBHUTENHLHO TOHKHX 00pasunoB ([ < 5) raHrenc yriaa
HAKJIOHA HUCMAIAIONIEH YacTh BPEMEHHOTO CIeKTpa 3aBUCUT OT TOJIIMHBI 06pasia. Bo
BCTABKE TIOKA3aHbI KPUBbIE, ANMPOKCAMUPYIOIIAE SKCIEPUMEHTAILHBIE CIEKTPHI, COB-
merierdbie B Touke 1 = 0.257. DddexruBHas TOMMMHA TOTJOTUTENA [ s 3THX
CIIEKTPOB JIEIKO OIIPEEJISeTCs € HOMOIIBIO puc. 2 uinu (popmyibs (6).

Ha puc. 10 npuBeenbs! CieKTphI 33/1€PKAHHBIX COBIA/IEHUI /71 DOJIee TOJICTHIX 00-
pasnos ([ > 5). [lo Mepe yBelndeHns TOMIUHBI TOTJIOTATE/IA OCHUJIIUPYIOMIAsA 9aCTh
U3JIyueHus1, 00yCIOBIeHHas nHTEepdepeHnneil namamonero pe3oHaHCHOTO U3JIYUYeHNs C
PACCESTHHBIM BIEPE, KOJJIEKTHBHBIM U3/Ty 9€HUEeM, CTAHOBUTCS DOJIee BBIPAXKEHHOI, 1 110~
JIOZKEHUE €r0 9KCTPEMYMOB CMEIAETCS B CTOPOHY Oosiee KOpoTkux Bpemen. Ha Bcrabke
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Puc. 11. CuexTpsl 3aaepKaHHBIX COBIAAEHUN 1715 00pas3nos ¢ 3 dexkTuBHON Tommunoi 5 > 20

puc. 10 moxkasausl 60JI€e KPYIHBIM [JIAHOM KPHUBBIE, AlMTPOKCUMUPYIOIINE SKCIIEPUMEH-
TaJabHBIE CTIEKTPHI I 00pasios ¢ a¢dpdexTuBHoOli Tommuuoi 5 < # < 16. Crpenkamn
0003HAYEHBI MOMOXKEHHSI TIEPBOro Makcumyma. s 3Toit cepum 0Opa3moB MAKCHMYMbI
criekTpos Habmoganuck mpu T = 1.76(9) (06p. Ne 5), 1.38(2) (o6p. Ne 6), 1.14(4) (o6p.
Ne'7), 1.02(5) (o6p. Ne 8) u 0.84(6) (06p. Ne 9). Ucnons3ys rpaduk Ha puc. 9, MOXKHO
JIETKO OmpeenTh 3 MEKTUBHYIO TOIUHY STUX 00Pa3IOB.

JlanbHeiimee yBeudenyie TOJIMHBI TOTJIOTUTEIeH TPUBOAUT K CHIBHOMY OCIa0Ie-
HUI0 CUTHAJIA U YBEJIMYEHUI0 BPEMEHU HAKOTMJIEHWS MPHU ChEMKE CIEKTPOB B TOYHOM
pe3onamnce. [Tostomy crmekTper 0bpasmnos c 3ddexkTuBuoit Tommuuo [ > 20 ObLIN
CHATBHI TIPU HENOJABUKHOM HCTOYHUKE, YTO JIAJI0 BO3MOXKHOCTb COKDATUTH BPEMs Ha-
KOIUIEHWs TIOUTH B 2 paza. Nzomepnsiii casur 2KKC orHOCHTEABHO HeTounnKa, ¢ Co B
marpurie poaust cocrasmsier 0.146 mm/c, u, ClIeI0BATENBHO, PACCTPONKA OT PE30HAHCA,
Aw mis 3Tux n3Mepenuit Obita mopsaaka 1.50.

Ha puc. 11 noka3anbl SKCIepUMeHTATIbHBIE CIIEKTPHI 33/1€PKAHHBIX COBIAIEHUN ITUX
obpaznos. CriontHol JUHUEH MPUBEIEHBI KPUBbIE, MOJyYeHHbIE MOATOHKON KCIepH-
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Tabn. 1

Bspemennas macca uccae0BaHHBIX 00PA3I0B HA €IMHUILY ILJIOMIA N, PACCIUTAHHA MACCA AP
5" Fe ma emumuIty miomamy n 3Hadenus 3bdekTHBHON TommuHb 06pasnos: * — 2KKC ¢ ecre-
cTBeHHBIM coziepianmenm O Fe (2.141%); ** — 95%-moe oboramenne uzotormom ° Fe

Ne | Macca obpasia, mr/cm® | Macca saep ° Fe, mr/cm? | Dddextunnas rommuna, 3
1 24.8* 0.07 0.7(0)
2 56.7 0.16 1.4(7)
3 88.5" 0.25 2.1(4)
4 131.1* 0.37 3.0(5)
5 5.4* + 5.4™* 0.69 6.4(8)
6 7.3 + 7.3 0.93 8.7(5)
7 9.7 1.24 10.9(8)
8 10.7 1.37 12.5(3)
9 13.9** 1.77 15.8(0)
10 17.4** 2.22 20.2(4)
11 21.3** 2.72 25.3(8)
12 247 3.16 28.7(2)

MeHTaIbHOrO crekrpa ¢dhopmysoii (1). D10 BbIparkeHue XOPOIIO ONHUCHIBAET IKCIEPH-
MEHTAJIbHBIE CIEKTPhl HA Hanbosee WHMOPMATHBHOM yYaCTKE BPEMEHHOTO CIEKTPA,
OIHAKO TIpH JaHHOil paccTpoiike yciosue 2AwB'/2TV/2/BTy < 1 Bumommsercs me
HA BCEM YyYaCTKE BPEMEHHOrO CIEKTPa, YTO Tpedyer ydera OOJBINETrO YHUCIA CIara-
embix B ¢opmyse (1) ayg onucanus cruekrpa B uHTepBase Oosbiiux Bpemen (T >
> 27). Bruiaa cocrassionieii ¢ dyukuueii Beccesns n-ro mopsika, npornopuuoHaibHbLii
e 14T /B)"(Aw/To)*" J2(/BT) , ymenbImaetcs ¢ Bozpactanuem n. [losTomy B ycioBu-
X JAHHOTO HKCIEPUMEHTA JOCTATOYHO BBICOKAS TOYHOCTH BBIYUCJIEHWI JIJIsT BCEl Bpe-
MEHHO# TITKaJIbI JOCTUTaeTcs yxke mpu n nopsaka 50. Crojomrabie KpuBble Ha puc. 11
[PEJICTABIAIOT HAWITYYIHE PE3YIbTATHI MOJTOHKU SKCIEPUMEHTANIBHBIX CHEKTPOB Me-
TOJIOM HAWMEHBITUX KBAJIPATOB.

Dakrop JIamba - Meccbayspa momrOCTHIO Onpesensercs b (MEeKTUBHON TOMITHON
(3 wu mosepxHocTHOf ToTHOCTRIO (n) saxep °'Fe B obpasue f = (/nog (09 =
= 2.57-107'® cm?), u omEUM n3 BayKHLIX (HAKTOPOB TMOJYIEHHs JOCTOBEPHOTO Ma-
paMeTpa siBJISIeTCsl OJHOPOIHOCTHL 0Opa3ma mo tojmuae. [loaroMy, Kpome TiiaTeasHO
TOATOTOBKH 00PA3IOB C BLIDOPOM OTHOPOJHBIX IO Pa3Mepy JacTHIl, IPUMEeHEeHHsT BUOpa-
HUOHHOro pasMernusanus (06p. N¢ 5 u Nt 6) u paBHOMEPHOI'O YILUIOTHEHUS B IIyaHCOHHO
KIOBETe, /I W3MEPEHUsi OTOMPAJIUCH TOJIBKO Te 00PA3IIHI, 1 KOTOPHIX U3MEHEHHE CKO-
pocru cuera dboronos (14.4 k3B) uepes meccOay3poBCKyt0 anepTypy auamerpom 0.6 mm
ob10 He Gomee 2% Ha pasaWUHLIX ydacTkax obpasma. s pacuera TOBEpXHOCTHOM
mwioTHOCTH simep °' Fe mcmomb3oBasmch Besmdauubl oboramenus 2.14% mms o6pasmnos
C €CTeCTBEHHBIM COIepzKanueM xkeme3a u 95% mis oboramennbix 00pasos.

B 1abm. 1 mpuBeenbl B3BEIEHHAS MAaCCa HCCIEIOBAHHBIX 00PA3IOB Ha eTUHUITY TI/T0-
AN, PACCUNTAHHASA Macca aaep ' Fe Ha e IMHUITY TIJIOMIAIY U 3HAUEHNA 3B PeKTUBHOI
TOJIIIUHBI 00PA3IOB, MOJIYyYeHHbIE 3 CIEKTPOB 3aI€PKAHHBIX coBnaaennii. Ha puc. 12
MOKAa3aHa 3aBUCAMOCTH (P PEKTUBHON TOMIMUHBI [ OT MOBEPXHOCTHON ILJIOTHOCTH SIEP
57Fe. Kak BHIHO, HAOIIOAETCS AMHEHHAS 3aBUCAMOCTD MEKIy STHMH BeIHIMHAMY,
U HAKJIOH 3KCIEPUMEHTAJbHONH KPuBOi coorBercTByeT hakrtopy JIsmba—MeccHayspa
f = 0.339 £ 0.004. ITonyuennoe 3HavYeHWE OUYEHb OJU3KO K JAHHBIM, OMyOJMKOBAH-
wbiM panee (f = 0.311 — no uamepennsim hopmbl MeccbayspoBekoit anunn [15]; f =
= 0.281 — ¢ ucmonb30BaHKEM METOIa ABYX morsiorutened [16]; f = 0.29 — ¢ momombio
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3aBHCHMOCTH ITHPHHBI THHAA OT TOMIMHBI oOpasia [28]). Tem me menee ciemyer or-
METHTh, 9TO TOJYIEHHOE 3HAYEHNE OTINIALTCS OT BBINIENEPEUNCIeHHBIX 3HAUCHWH Ha
BEJIMYUNHY, CYIIECTBEHHO TPEBBIMAIOIILY 0 OMMOKY SKcrmepnmenTta. OHO# 13 BO3MOKHBIX
IPUIHH MOXKET ObITh 60JIee TOTHOE OIpeaeeHne BEPOITHOCTH Oe30TIaUHOTO TOTIOIe-
HUs METOJOM 3aJePXKAHHbIX coBnaJenuii [29] u Jiydiias OJHOPOAHOCTH O TOJIIUHE
HCCJTEIOBAHHBIX HAME 00PA3IOB.

3. BriBoabr

[IpoBemeHHbIE SKCTEPUMEHTAIBHBIE UCCIETOBAHNS MOKA3BIBAIOT, UTO CIIEKTPHI 331€P-
JKAHHBIX COBMAIEHUIN OUEHBb UyBCTBUTEIbHBI K 3(PGMEKTUBHON TOJIIUHE MOTJIOTUTENA U
MOTYT OBITH 3P (HEKTUBHO MCIOIB30BAHBI TSI ONPEIeIeHNs BEPOATHOCTH OE30TIATHOTO
norsorenus. [Ipempiaraemplit B pabore METO/T UMEET Psifl IPEUMYIIECTB [0 CPABHEHUTO C
M3BECTHBIME B MECCOAy3POBCKO CIIEKTPOCKOINN METOAMU ompeaeaeHus 3pOeKTuBHOM
TOJIIIUHBI TIOTJIOTUTEJIS 110 3aBUCUMOCTH IMTUPUHBI, THTEHCUBHOCTH U TIJIOMIAIN Mecchay-
9POBCKOI JIMHUK OT TOJIIUHBI TOTJOTUTEIA. JTO, B 9aCTHOCTH, OOYCIOBJIEHO TEM, UTO
[IPU BPEMEHHOI CeJIEKITUI Y MEHBIIACTCs N0/t (DOHOBOIO M3y YeHuUsl, OOBITHO 3aTPY/THS-
IOIEro MOJIyYeHne J0CTOBEePHBIX BeanduH (akrTopa JIsmba—Meccbayspa u3z meccbays-
POBCKHUX CHEKTPOB.

Nnrepdepentinst mamaromnero u paccesHHoro Brepe/i pe30HAHCHOTO U3JIYUeHUs TPH-
BOJUT K OTKJIOHEHUIO BPEMEHHOTO CIEKTPA OT SKCIOHEHITHAILHON 3aBUCUMOCTHU U (DOP-
MHPOBAHWUIO OCIUJLIADYIONIEHl COCTABISIONIEH, SKCTPEMYMBI KOTOPO# 3aBHUCAT OT 3-
GEKTUBHOM TOJIIUHBI TOMJOTUTENS U PACCTPOUKU IHEPTUU W3JTy9YEeHUs] UCTOYHUKA OT
yCJIOBHIT pe30HaHCa ¢ JuHUel noromienns. JJanras Meroauka Oblia UCMOIb30BaHA JIIs
onpenenenusi dpakropa JIamba—Meccbayspa aromos xeje3a B 2KKC. U3mepenns mo-
Ka3aJi¥, 9TO MPU KOMHATHO! TeMIepaType BePOSATHOCTH DE30TIAYHBIX MEPEeXOI0B sIep
5TFe pasna 0.339 £ 0.004.

Creyer OTMeTHUTE, 9TO XOTsI IPUMEHEHHE METOIUKY 33/I€PXKAHHBIX COBMAICHUT /17151
onpenesienus dpakropa JIamba - Meccbayspa 6b110 TPOAHATUIUPOBAHO B HACTOSAIIEH pa-
00oTe TOMBLKO I CAydas O9eHb «YA00HOTO» M1 MeccOayIPOBCKOM CIIEKTPOCKOITNH U30-
tora (°"Fe) u coemmuenus (2KKC), MOKHO HaJesThca Ha TO, 9TO €ro MpUMeHeHue
OymeT OmpaBJAHHBIM U B CJIydYasX, KOTIa OOBIYHBIE MECCOayIPOBCKUE METOIbI MCIBIThI-
BAIOT CYIIECTBEHHbIE 3aTPy/HEHUs (HAIPUMED, J0JIOKUBYIIUE U30TOLbI).

Pa6ora 6b11a nonaepxana PODI (upoexr Ne 08-02-00903-a) u US NSF.
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Summary

F.G. Vagizov, E.K. Sadykov, V.V. Arinin, O.A. Kocharovskaya. Determination of the
Recoilless Absorption Fraction of Gamma Quanta by Nuclei in Solids Using a Delayed
Coincidence Technique.

The method for determination of the Lamb-—Mossbauer factor by the delayed coin-
cidence technique is proposed. It was used to determine this factor for °7Fe nuclei
in K4Fe(CN)g-3H2 O. For this compound the recoilless absorption fraction of 0.339 + 0.004
at room temperature has been obtained.

Key words: Lamb—Mossbauer factor, Mossbauer spectroscopy, delayed coincidence
technique.
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