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ABSTRACT

The infiltration among different disciplines is significant for the development of nat-
ural science. Physical theories and methods have been infiltrated to mineralogy for the
past three decades, and a new frontier science, physics of minerals, has been formed.
Maéssbauer spectroscopy of minerals is a very important branch in physics of minerals.

First, Méssbauer effect seems to be only an interesting phenomenon. However, af-
ter its significance had been recognized, avalanche study activities took place. K.
Maéssbauer, as one of the excellent experimenters of physics in the 20th century, opened
up a new area in the study of physics. Thirty years after, almost all of the branches of
natural science are flourished by using Méssbauer effect. Like many other disciplines,
mineralogy also benefits from the important discovery in physics. Since iron is one of the
most important elements in the crust of earth, and nuclear resonance is very sensitive to
14. 4 keV-ray energy of *Fe and the half time of *Co source is longer, the studies of
5Fe Mossbauer effect are most favoured by mineralogists even if Méssbauer effect has
been observed in nearly 100 isotopes up to the present time.

The authors started to be engaged in the study of Méssbauer spectroscopy of miner-
als in the 1970s when Mossbauer spectroscopy was developing vigorously. A large
amount of Méssbauer data of minerals have been obtained in the authors’ laboratory and
more than 80 Mossbauer papers concerning spectrometer , methodology, order-disorder,
hyperfine interactions and meteorites have been published by the authors for the past
twenty years. This book is a monograph combining many important studies based on the
authors’ research work for many years. The book is divided into three sections. The
principles and the experiment methods and the computer analysis of Mossbauer effect
are briefly introduced in the first section (Chapters 1—3). The second section (Chap-
ters 4—6) deals with the interpretation of Mossbauer spectra of minerals. These miner-
als include silicates, sulfides, oxides, hydrated oxides, phosphates, tungstates, carbon-
ates and borates. The third section (Chapters 7—12) is directed to introducing several
important aspects of Mossbauer application to mineralogy, including the thermally acti-
vated electron delocalization in minerals (Chapter 7), the next nearest neighbor effect
(Chapter 8), the oxidation state and coordination number as well as the relation be-
tween isomorphous replacement and Méssbauer parameters (Chapter 9), the order dis-
order (Chapter 10), the magnetic order in silicates (Chapter 11) and the Mossbauer

spectroscopy of meteorite and lunar materials (Chapter 12). This book focuses on
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Maéssbauer applications to mineralogy and earth science, and covers the authors’ and
many other scientists’ publications. As a frontier science between mineralogy and
physics and a bridge between the scientists in the two disciplines, this book will not only
be useful to the scientists who are engaged in mineralogy, petrology and geochemistry,
but also play a role of casting a brick to attract jade for the scientists who are actively

concerned with solid state physics and chemistry.
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FBH. AX—IdBP ETEICHNAERECRAEINETFRE LR T. FRERBL
WRER T & 5 ok IR F R BCR S X R B 2 NSl AR B R e TRERR i X
BIRERMK.L M ZRETHEFHIEREN (E=E—Ex.o0) . I T ARTRER®

TEGREA A, H Ik B A RIFCZE R A FE S T 8 AR LA B 0y 2B M #E
ARG Y S0 AR B B R LU EFROY R R A MR R Fe BT /KR
SRV BRT LHREIM =MEER AR Y HRR#MZ S A R TR A
THMASHIETEAA 100K RE 14 tkeV 19 Y HE OV KRB RER A
7. 3keV BYPREEH LT

FZF BHRAVNSEREN G AL
BT IR T 2 BT R S RO T SRR S — B BLAL 2 B T A (P

T RA R B B IR TR R R WA v R TR ®R,
WAE to BERIA No DB TE A BRI AN MR AETR B A

dN =— ANd: (1. 1)
7
dN .
o= A
B iaias.
= Ne™* (1.2)

A A BB E BRAYH 2 A f*’ﬁﬁ@lf—%ﬁ AR B (] LA T O IR T AR A 1
BRE R T EEERZI B ER AT 1 RN Y R R, EEY

BYREFEN, Uﬁi@‘@]“{f\’u BT RIAT ). X r=r o0, AT RATR 3.
fip = 0. 693/A '

& R YRR B AR EATR AT 107 "s—10a Z ). il s Hi 4
SR SE B b 5 i R Co SRETIR RO E TR R 270d, X EHREFR LD A Co K
B 9R RS0 B ROk — 2K . B Y HERMIEFE HBRSHHEWHYE, —RE
1075107 "s {EHEZ W . B Fe M —BEDHEEB{UN 1077,



AR REEIBRPESRERRGXNA - YHBR P EH o HERRRE
P IR T AT A Rt il pr (1 D AT A 7E ¢ B 2 +-de BRI P9 AN = —ANd:
MEREERE B Ny MR FHFa .

L[ dny = L[ anar = L '
T = N, 0z‘( dN) = N, tANdr = 3 (1.3

AT, A ZFEZEIER N
t, = 0.693r = %93 (1. 4)

BOR SR TR TER M i st ke ¥ SHRAERERIRMA R A X a8 4k
B EHETFYEREMIAKREREERSH. TUERANERER Y HRIE. T
RER EPESEEMEARE LI A, RMERA N Fnt 8 E LE/NER B2 1EH
{ELI A S SR AT AR R R

Fyert=h/2r=F (1. 5)
KPrZ2EATER Dy RAHEALR, WA AERMBERT. B REE RO A 4R
B, BRERTRRA:
I'y(eV) = 4.56 X 107"%/t,,, = 6.58 X 107"/t

XFe BB — RS RU F R 1,.=9.77 X107, XHEH LR LG Dy
=4.67X107%V, B57 & TFHEER E,=14. 4¢keV JJHAL Tu/Ey=3. 24 X107, X
AMERAEF /N T X Y SHERRE B R UL AE R 80 BT DLR R BRI 3L IR R T A M
BN AiOE F R

EMY  EFHAER

I 4% A T DA S BC IR R 7 22 1) 47 5 AR A0 AR LA R R G 7 BB 30 B8 R AR L
A B e AR v O AR R LA B B 4 TR e A [ ) R A L R R AR LA PR A
AR PERIAZ S T DA RS I 45 1 BT BR S G IR AE 1R 58 — B AT A R 2Z A A
E A5 A R R

— BFHm+E

X F B BRI F R EAERIRY, R AR RN EEMNSR] GEHEH
B R RR IR TR/ B RS 7 107 —10 Vem,, RIBIH T G HER FH
TAE R AR — R IR 7 20 E SO R 1R — i O R ST AR R 1 RIRY 2R A
L BRI AR MR A KA o BF R, R TN B A - A A R
WHRT TS LR EBE EoNFRERBESHN. ESETHEZENMUTEEES
Fr J3 46 A Tl EL 24 B AT 22 () # ) BEAS KB s R A 7E 3 — MR SR O R G  » HEX AR R BT A AR
AT N — R R IR R Z 5N B AR E ERX A R X 80E
XA BAEREREEMA RN
R =r,A"? (1. 6)



