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Munepansi-KoHueHTpaTopst d- u f-onemeHTOB: NokanbHble cniekTpockonudeckue u JIA-MCIT-MC uccneoBaHus
COCTaBa, CTPYKTYPHI U CBOMCTB, F€OXpOHOTIOrMIeCKHe NpuwiokeHna : Mororpadus / 10.B. Illanosa, C.JI. Botaxkos, |
JLA. 3amatun, M.B. UepBskosckas, E.A. [laHnkpymuna; nog pex. Borakosa CJI; H-T reosorud H reoXuMHH
um. akajd. A. H. 3asaputikoro YpO PAH. — HoBocubupck : H3n-so CO PAH, 2020. — 424 ¢. — (ABanHTHKA — HAyKaM
o 3emuie)

B monorpadmu npeacTaBlieH pAl pa3BHTBIX aBTOPAMH JIOKAJIBHBIX creKTpockormueckux u JIA-UCII-MC
METOJIMK MCCIIEIOBAHMA CTPYKTYPBhL ¥ CBOMCTE MUHEpPasoB, uX 3eMeHTHoro u Lu-Hf, U-Pb, Sr, Sm-Nd uzoromnHo-
ro cOCTaBa, NEPCHEKTUBHBIX TIPH peNICHUH 3akad ¢yHIAaMEeHTaIbHOH 1 ApHKIagHON QU3HKHA U XMMHH MUHEpallb-
Horo BemecTBa. OmmCcaHbl METPOJIOrHYECKHE HMapaMeTpsl, pacCMOTpeHa IIpoHeaypa Bblifopa M aTTeCTalldM BHY-
TpUIabOpATOPHBIX 00PA3IOB CPABHEHWS, IIPOAHATU3MPOBAHBI BOIPOCH NPUMEHEHHA METOAUK JIJIA MCCIIEI0BAHMA
MHUHEPAIOB-KOHIUEHTPATOPOB IEPEXOIHBIX, PEAKOIEMENbHEIX H PaJHOAKTHBHBIX d- M f-d7IeMEHTOB M BKIIIOYEHUH
B HHMX C IPOCTPAHCTBEHHBIM pa3pemieHHeM 1-10 MHKpPOMETPOB — 3JEKTPOHHO-30H/10BOT0 PEHTIEHOCIIEKTPAIbHOIO
MMKPOAHa/IN3a, PEHTTC€HOBCKOM YMHCCHOHHOM CHEKTPOCKOIHNH C 3JIEKTPOHHLIM B030Yy kIeHMeM, tudpakimu obpat-
HO-PacCesHHHIX JIEKTPOHOB, PEHTTCHOBCKOH (HOTO3IEKTPOHHOM, KOH(POKANLHOK paMaHOBCKOM, B TOM YHUC/IE TEMIIE-
paTypHO-3aBHCUMO, HHOPAKPacHOH, JTIOMHHECHEHTHOH M pafHOCIIEKTPOCKONHH, a Takxke JIA-UCIT-MC. Onucansl
AJIrOPUTMbI KOMILIEKCHOTO MCCIIEIOBAHUS, B TOM UHCIIe HA OCHOBE COBMECTHOTO aHAJIN3a M300paXKeHH 3epeH MHHE-
panoB M JAHHBIX WX THIEPKAPTHUPOBAHUA PA3HBIMHU CHEKTPOCKOIIHUECKUMM METOIAMM; OTPabOTaHBI IIPHEMBI CTa-
THCTHMYECKOTO aHANIM3a OOJBIIMX MacCHBOB JaHHBIX, TIONIyJaeMBIX IIpH BapbUPOBAHUH TeMIICpaTypbl HAaOIIOACHUA
MM KOOPAHMHAT aHaIMTH4eCckoi ToukH Ha 3epHe. Jng U, Th-coaepxamux NMpKoHa, THTAHUTA, MOHAIMTA, ANaTUTA
NIOJIy9YeHbl HOBBIE JAHHBIE O 3AKOHOMEPHOCTAX PAaJHAIHOHHOTO pa3yNopsJ0Y€HHs ¥ BTOPHIHOTO Npeodpa3oBaHus
CTPYKTYPBI; C IPUBJICICHNEM HEMIIHPHIECKHX PACUCTOB IIPOAHAIH3NPOBAHA POk Si-, P- M KaTHOHHOM MOAPEIETOK
B (JOPMHPOBAHMH OTKJIMKA CTPYKTYpPhl Ha paJHallMOHHOE BO3JCHCTBYE; ONpeAeeHa MoCIeN0BaTeNPHOCT NPeod-
pa3oBaHMil OIWKHETO TIOPAJKA M DIEKTPOHHOIO CTPOEHHUA C POCTOM HAKOIUIEHHOMH pajMallHOHHON J03bl B MacioTa-
6¢ reoqoruueckux BpeMeH. JIna MHHEPAIOB IINUHENH, JIM3apAUTa U THUICA TIPOaHaTH3UPOBaHbI d3QQeKThl pazyno-
pagoueHus MPW BapbUPOBAHHH XMMHYECKOTO cOCTaBa M Aeruaparanuu. HameueHsl mepCreKTHBHI MCTIOAb30BAHUA
JOKaJbHBIX crekTpockonmaeckux U JIA-MCIT-MC MeToauk [Uis pemieHHs MHUHEPAJOTH4E€CKMX M FE€0XPOHOIOTHIe-
CKHX 3aJad.
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«Analytics to Earth Sciences» series
The series was founded in 2011

Mineral concentrators of d- and f-elements: local spectroscopic and LA-ICP-MS studies of the composition, structure
and properties, geochronological applications : monograph / Shchapova YulV., Votyakov S.L., Zamyatin D.A.,
Chervyakovskaya M.V., Pankrushina E.A.; edited by Votyakov S.L., RAS Academician; A. N. Zavaritsky Institute
of Geology and Geochemistry of the Ural Branch of the Russian Academy of Sciences. — Novosibirsk: SB RAS
Publishing House, 2020. — 424 p. (Analytics to Earth Sciences)

The monograph presents a number of original local spectroscopic and LA-ICP-MS techniques to study the
structure and properties of minerals, their elemental and Lu-Hf, U-Pb, Sr, Sm-Nd isotopic composition, which are
promising in solving problems of fundamental and applied physics and chemistry of mineral matter, The metrological
parameters are described, the procedure for the selection and certification of intralaboratory reference samples is
reviewed. The application of methods for the study of mineral concentrators of transition, rare-earth and radioactive
d- and f-elements and their inclusions with a spatial resolution of 1-10 micrometers are analyzed. The methods include
electron probe X-ray spectral microanalysis, X-ray emission spectroscopy with electronic excitation, diffraction of
back-scattered electrons, X-ray photoelectron and confocal Raman spectroscopy, i.e. temperature-dependent, infrared,
luminescence spectroscopy and ESR, as well as LA-ICP-MS. Algorithms for integrated research are described,
including those based on joint analysis of mineral grain images and their hypermapping by different spectroscopic
techniques. Methods for statistical analysis of large data sets obtained by varying the observation temperature or the
coordinates of the analytical point on the grain have been mastered. For U, Th-containing zircon, titanite, monazite,
and apatite, new data have been obtained on the regularities of radiation disordering and secondary structural
transformation. Using ab initio calculations, the role of Si-, P- and cationic sublattices in the formation of the structure
response to radiation exposure is analyzed. The sequence of short-range order and electronic structure transformations
with an increase in the accumulated radiation dose in the geological time scale is determined. For spinel, lizardite,
and gypsum minerals, the disordering effects with varying chemical composition and dehydration are analyzed.
The prospects of using local spectroscopic and LA-ICP-MS techniques to solve mineralogical and geochronological
problems are outlined.

The monograph is intended for mineralogists, crystal chemists, specialists in materials science and
geochronology.
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