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For last two decades we have heard the nature of many astronomical indications like cosmic
acceleration coming from observations like distant Type Ia supernova is one of the important
challenges in particle physics. To understand the origin of the accelerated expansion,
theoretical possibilities like modified gravitational theories such as f(R) gravity, cosmography,
brane-world cosmology, inhomogeneous cosmology and existence of dark energy which is
equivalent to the cosmic fluid with negative pressure are suggested. According to the standard
cosmology, the present acceleration is due to the sort of dark energy which is represented by the
Einstein’s cosmological constant A. The astronomical observations like SNIa , the anisotropy
of cosmic microwave background (CMB) and the baryon acoustic oscillation (BAO) are
strongly suggested that the dark energy accounts for 70% of the total energy density of the
universe. But the energy density of the dark energy candidature is in trouble by A the fact that
some 120 orders of magnitude comparing the observed value in the very early universe and the
theoretical point of view in the elementary particle physics. This is well known problems in
cosmology called by the "cosmological constant problem". It suggests that the cosmological
term is not a true constant, but a variable quantity. To explain this kind of puzzles in cosmology
new modified theories beyond the standard model are needed. Various functional forms have
been proposed for the behavior of the cosmological term.




The mechanism of the dynamical reduction of the cosmological term is formulated as a time
dependent function and in the terms of a scalar field .On the other hand, generalized scalar
tensor theories have been investigated. The evolutions of the scale factor with several
possibilities of the functional forms of A have discussed.

Here we consider two types of none-standard models with variable cosmological terms.

One of the approaches is the Branes-Dicke theory with a variable cosmological term (BDA). It
has investigated and constrained from the Big Bang Nucleosynthesis (BBN) for the early
universe with the coupling constant less than or equal to 500. But the present observations
suggested that the value of coupling constant exceed the limit of 40,000. Therefore we examine
the Brans Dicke model with a variable cosmological (BDA) term for a new value of coupling
constant. Since BDA is very sensitive to the early universe, we have constrained the parameters
which are inherent in this model. These modellparameters are constrained from comparison
between the resulting abundances of *He, D, "Li and the observed once. However the answer for
the question “How this model work at the present epoch” is needed. We concentrate ourselves

to the magnitude-redshift relations (m-z) of type Ia supernovae (SNIa) for the BDA with and
without another constant cosmological term in a flat universe. Recently released observational

data of 557 type Ia Supernova Union2 data sample by the Supernova Cosmology Project (SCP)
is used in the redshift (z) range 0.01<z<2. It is found that the BDA model is inconsistent with
the present accelerating universe, but the model with a constant cosmological term with the
value 0.7 can explain the SNIa data. The model parameters are insensitive to the m-z relation.

Numerous cosmological models with the common property of having an energy density
parameter of the cosmological term decreasing with time were proposed. It is worth to examine
the behavior of this model at the present epoch. We focus on the cosmic evolution at a
low-redshift, and constrain DACDM model in a flat universe using type Ia Supernovae. We
do the parameters constrains of this model using SNIa data. For more sensitive parameter
constrain we focus on the redshift dependency of the temperature. We have investigated the
consistency of the decaying cosmological A model with the magnitude-redshift relation of SNIa
and CMB. We obtain the upper bound of our model parameters from observations. SNIla
constrains obtain the upper-bound of parameters, which region is wider compared with the
previous constraint. This result shows the decaying cosmological term has miner effects on the
cosmic expansion at low redshifts. On the other hand, we can obtain more severe parameter
constraints from CMB temperature compared with those of SNIa.
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The material of Agx(GeSes)1-x is known to become bulk glass sample by water quenching in

the Ag composition, 0<x<0.565, and the ionic conductivity of glass sample is reported to exhibit



the large jump from 1014 to 104 S/cm around x=0.3 with increasing silver composition. The
ionic conductivity of fast-ionic conducting region is as fast as the same order of liquid
eleétrolytes, so it is called superionic state. It has been recently reported that the material is
composed of nanoscaled inhomogeneous mixture of silver-rich superionic glass phase and
chalcogenide network glass including few silver ions. This transition may arise from the
formation of continuous paths of silver-rich region and the collection motion of silver ions. It is
interesting to study the structure of this sample in detail, and also the good material to study
on how the fast ionic conduction paths are formed in the glassy network.

In this work, we focused to study the structure of glassy and molten Agx(GeSes)1x and to

derive the conduction paths experimentally by the combination of diffraction data with the aid
of Reverse Monte Carlo modeling.
High energy X-ray diffraction measurement was carried out to obtain the structural data of
Agx(GeSes)1x at the glassy state and molten state. As well as the neutron diffraction and
EXAFS(Extended X-ray Absorption Fine Structure) measurements at the Ge, Se and Ag K-edge
were also carried out at room temperature.

The structure factors obtained by X-ray and neutron diffraction at the same compositions
show the small differences, such as the intensities of the first sharp diffraction peak (FSDP)
and the first peak. In the structure of glassy state, the FSDP becomes small in silver rich
region and this suggests that the relation among the tetrahedral network may increase the
disorder by doping the silver ions.

In the molten state, the FSDP can be observed even in a molten sate, and the intensity of
FSDP decreases with increasing the temperature. This suggests the medium range ordering of
Agx(GeSes)1x still exists above the melting temperature but such ordering must be blurred by
the thermal agitation at high temperatures.

RMC structural modeling of glassy and molten state of Ag«(GeSes)1-x are carried out using
the observed structure factors. The partial structure factors of Ge-Se are quite clear even at
high temperatures and have no temperature dependence, and the bond angle of Se-Ge-Se does
not change with increasing temperature. On the other hands, the partial structure factor of
Se-Ag and bond angle of Ag-Se-Ag depend on the temperature. So the local order of tetrahedral
coordination of Ge-Se exists even at high temperatures, however, the circumstances around the
Se atoms will be blurred with increasing temperature. The tetrahedral unit of Ge-Se may be
kept but the mutual relation among the networks of GeSes will increase the randomness by
thermal agitation. The correlation among silver ions indicates the structureless profile like as
gas phase. From the visual picture the paths of silver ions become continuous one but the
tetrahedral network becomes isolate with increasing silver concentration in the glassy state of
Agx(GeSes)1-x,

In this study we could first derived the partial structures of glassy and molten state of
Agx(GeSes)1x by high energy X-ray, neutron and EXFS measurements with the aid of RMC

modeling, and we could explain the transition of ionic conductivity by this model.



E] BEEOBRODERE

ny YUAFVT vy F Jv—FROMEITEL LT Ag-GeSe % H T ADA A {5l
BEOMBEE INaF oy hT =7 RO AgA & O T ERBEEOEICBET 25K TH 5,
Z DWE AgdGeSes),. 1 0<x<0.565 DEFH T, BWRRENOKTRBTHILICIVERICH T X
ELT2ERMOENTND, 20N T AMEIL Ag DEMZ SN T x=0.3 EETA A A=EER 10
D5 100 Slem ~ L 10HHIZ b RSABRBESR 2 T5 L AMOA TV ARKEVHE THD, =0
BMOA T AMARBEOREBIIEEBREOA A EEEORE S LABETHD Lo h [HBA A+
EEE] LT TVWS, BEZOHEITAg DEWT T AEREBE Ag ZIFEALE TRV AL
TRy NU—T OMMBFT ) AF—VERTRE—ICR L TWHENIMELRIN TS, =
DENAFT NREE~DBBIL Ag DZ VBB LR SRR 2L FLTAg A F Vv ELE0ERE
b IDIIRBNAFMBEELELCTHDELEILNTVWD, o TZOMEDOEE L M
(CHRAD Z LSRR ICHERIROIIET, RELTIONT AMET Ag LB 4V IREDOREN
DRBOTNDEDON, FEHTARY NV =7 FIZEFDOLIBRBRENED L S ITHEENDD» 7
E. ORBYDBRRERND LTHEEICEVHETH D,

BERIEIA 7 ZRED Ag(GeSes); 12DV T X MR, FHETFREVEXAFS IZ L VHBELZBEL., H
ENO/BONERREI NI THLaET Y o F(RMOEL BWIBIT 2RO, SEMA
WoEEZ/D LETRTFOIRTEBEDOEMEN LRy NT—27 & Ag A AV BIOHEBRTED
BRFERBIATIELZENE LT, ZOHEE{To T,

FC Ag DA THIE S X-B, FHEFREFOBERF1 515 1 ¥—27 4 FSDP L EiEh
LZHF1IE—IOEEHEMOT L E—F BIFEAERLKRE S, METESONT-, LA L FSDP i1 Ag
DIREDBZL 2D E/NELRBBERBELNTZ, THiX Ag A AU MM+ 5> Thras
X2y NI —7BOEMEIBEML TVWAEEZREBLTWS,

RMCH#EET U > 793513 Ge-Se DR BER FIXTAg BEDZ WH T AKX THHAMICE > T
B, AgDBENELLTHLEDLRWVWL, E-#EAH Se-Ge-Se LELL7Z2V, LA L Se-Ag @
oGRS A Ag-Se-Ag 72 Kl Ag DBE L IITELT D, $6- T Ge-Se O MEAE L D =
=y NI Ag OREPEMLLTHEDL LRV, MEAFREMOTERIZND Se [RFOE D DR
Ag DIRE L ELIZEM L, BAMEE K-> TIT<, £/ Ge-Se DIUEMFIZHE N TWB A, GeSe, DI
EAEXY NU—2BOREOCBRITEMIZH L O REOKERERIEONT,

FlZD Ag &Ry T =7 BEBALIZRD S 0<x<0.3 OHBRD A 24 =8B MRV FEIE Tl
B AIN TRy NI BERS> T T Ag DB I NS Ry hU—Z7IZESNTHL
SLTWD, LA L x=0.5,0.565 TiX Ag A A > RL2 Bt £ BB RITER - /-85 HBETE L.
WliehnaZrxy NI—7BIMLLTL B,

COHTFADEMRETORE LT, T OHERFO FSDP (3B L THLEB SN 5 53,
EOBEIXIRED LR LIS 725, - RMC @b AT 2I2B1T 5 L EHEIC Ge-Se DI
EHAEREMITIBRENS ERALTHEDLL RV MEEEMOTESIZND Se RFDE Y OBEIXIEED
EREICEM L, RAMEE K> TIT<, AgdGeSes),.. PP IERERFITMARE ., ELAE X MY 5
LD, MRTH FSDP IFBI SN, Ry MU HOHAMERZE > TWHEEZTRE LTV,

BRURIET Ag MOMBEIE—R., HEORVWT AHOKRBEEMO X 5 IR X528, HELL
T ISR EE R > 1285y (BA A EEANLV L) ORENHFEEL., Ag A Ao i
WHEEORy NT— RN LTV KHICR XD, RFETREKIIY T A ROEBERIREICK T
% Ag(GeSe;),  DIBEZREL, IO THLIBELTEH L, HELLEIKTEEDET LV ERE
L. BAFT EEEKOBERIRE CHEHRICER S Ag A A OENLER LT, ‘

LEDRERITBA A EER, BMEOCEBSEHESBICSTIMESIEELRDOLND, Lo
L TARRRZEE IR L B%) OFMEZITIEREDH L LRD B,



22 O VB &
KA - (K5 - 157D + B K B AR
A O R (B
EE VAN VI MRS 1 18 8%
EVECEENDNERE] 2446 A30H
FALR G O YA SEAHLRNES 4 5055 1 R BAIT MBI
== & H Study on medium—range fluctuation in the structure of metallic liquid alloys GRS EIRDIE
BEILBTBHERES EICET 5
WX A E A F & & B R HBE —
BB #okROK I X &
HAR IR SRR fIEEmER ) b & F

il

w X BN B’ o E B

2Afi&B TdH 5 Bi. Sn LR EH CHEER TOFE 1 ©— 7 OFEEERAIC Y a V¥ — 25
D, DY A A H—EAERICEROET v LR RET B 2 Ik > CHET S
ERHMONTWD, 2T Bi X Sn TIXREIREEDEY 15 5 R OENLIC 2 FEOR
FRFETHILETRLTNDS, ZhbHDAEE&THD Bi-Sn 548 RITFMALLL 43:57 T
AhERE/NE R L, TRV IR GER AR,

—JF, WK Zn OEBERFIZREIRETA A E— 7 BPEEHAEV- TR Y . FEIH
R ERT, 2D Zn & Bi DAL TH D Bi-Zn iEE LR IT 82.2at%7Zn #HALFEE %
D& LIz O & SR OBIR B CHAOBRIKA A 5. 20 Bi /L L2 50
BERFRPHR ETZDL ) BN EROBE LY KB ERVOEL TOEANGHL N
T 5FEZEHNE L THEFHBRE O X #RETT5EER & Of Reverse Monte Carlo (RMC) 1#
EET Y T OFEERNCTETZ{To 72,

W A% DM 1T BLO4B2/SPring-8 J% U BLOSW/SPring-8 % I\ C X MEIHTHIE 21T
VN, T EIPTRIE 1L JRR-3M/JAEA (252 & & 4172 HERMES, 3K [E] /3L & T fif % ISIS
@ SANDALS [EI#Et &7 F > & Orphée/LLB #RED 7C2 [EHFrE TITo72, Reverse
Monte Carlo (RMC) #&EET U L 7OFEEZAN, ZHULLOERNSELNZEHT
— 2 BRI HIEEEED 3 RITEEOFER 1T 7=,

INHORERND, Bi-Sn A& R DOILEMEK TH S BinSns; DIRAREEILEIBIRRET
Bi, Sn JRF A3 EITIZIF—ARIZHML TR BEOET T2 L& BiOSHICREY BETT
K BEWIRRERNELNTZ, F72IA BisyZns, BE&DEEDOH#ETE TIX Zn-Zn FBEFIZFRV
BROIVEUTEY, BERETIEVEDREL TN REEFVB Lo Tz,

FHELSEOHWELHNTT 5 &, £EMOWKE Bi-Sn &+ TIEBi DY ® Bi JfF+0
AR 10~15A O EREE COBV B REREERICE O ENFEET D Z &M
hrole, ElED—F, BIEK Bi-Zn E&R1DIE. Zn 58 5 A FEE O HLBRYE B
HELCRVWEDERAE LD LW O BRNB LN, ZOEDEL EH Bi-Zn FTEZ 518
SEEERBIZEILTWEEEZOND, ZOMETIL., WESERITBIT AL XD
b I LMD BERR 2 A T 5 IREE &R OEE EOEWICOWTH LI LT,




] BEEOBRODERE

AtzeE (EELEBK 38K 2 i8R CRAERSRIIBUZBEOHAKSESED
MBEOMHEZHKE L THEZIT> TE,

Zffi&/ETH2SBL Sn B ERBEMTHEERNFOEIE—7OBEEAIC a)ly—2&5,
ZOYaly—BRERICEMRORT > v VEMMULEZRT DOy VERETSZ LI
STHBEINGENHSLENTVS, ZHIE Bi © Sn TIIKMAIRE T 52 BiT#EORLIZ 2
BEOBRFNEFEETDHIEERBLTVS, ZNS DAL THD Bi-Sn 548 % TITH R 43:57
TRAM/NERL, JRWHEERZRT,

—H BK Zn OBBERFIIBAERETEE -7 0SSR ERAICEN T, EHRRBIREZRL.,
BN EBEMERS, 20 Zn & Bi D&& TdH D Bi-Zn A &4 % Tl 82.2at%Zn FH ik fE IR
EROLELEZHBROBRBBAETII-MHICTEL 2500, HBHKIR KA FIE T35 B %
NEL TWwd,

KX TRIDOBIEZRAEKELE2 DDORSRZMHN ETIDL I REVEF DHBE 2, Kk
BERNESEORANOHONIT2E2HNE L THERITIE 21T 7=,

BAEBEOREIZIR I RN F—X BEAWVWTHEBIEIZXSEHTEBR%Z SPring-8 @ BL04B2
E—ALTA4 2K BLOSW E—ATA IZTITH & &b, FETFERFRIE Z ALE T HHE
FAFEEEME O ZEH R T4 JRR-3M 23R & = 117/~ HERMES [AI#75t, #HE /L X ¥+ 1SIS
(D SANDALS [RI#rit R TX 7 5 > X Orphée/LLB &&%& D 7C2 [t Tiro /2. £/-WE T HI
O (Reverse Monte Carlo, RMC) i ET YU > V7 OFEZHAN. IN6DOEBRMNSE SN
T —F Z2HBTH58AEELRD 3 RTEEDOEHE 2T/,

INSDOMAFERNS, Bi-Sn RO FEHR TH D BiySnsy; OIRAKIREIZEIRIRETIZ
Bi, Sn R FAITIZIEF—RIZHH L T2, BEOBRFTERICBIOAHITHEONEL TS
ZENOM STz, RTZHAR BisoZnsy B @ DR RN 513 Zn-Zn HBICHWES EN4ELC TS
D, BEBRTIENZORES ENHRIARIEENG SN,

HE OGRS TOENZEBVEFMICHNZHEER, LR OHEK Bi-Sn 481 TiE Bi OF
" DOBIEFDOHAHEEIT 10~15A OHESMETO, LBHNEEBEBICHZ 2580V S E0E
T2 —HTHAEB-Zn B2 R T ZIn R SABEORBNEWERICRVWESZTE24EC.
COELENBI-Zn FCRIDZMABEZSIER I L TVWB I EERFEFIIRWSLE, Th
5DOMEERNS, MEBSLRIIBIZRELZOBEBEL THEHOGELETEHEFNEFE®RL -
AW LB RIEBICDZ 25 E2E U 5F, HOBEREZA T 2HEAA SR T EHEE
THRWMESEEZELD2ENIBERVCESEDEVWIIOVWTHSMNZ L=,

UEDXDITEAMFETIIERT —FICEDBETTY D VOFEEHRMEL THRESSOH
HEEEZAEEL THD, TOFEBIVCBERIIVENEY. & 0O TIRAEEDOH RN B
WCBITLHERRRTHD, MEDLEREERDONDS, Lo TANEHFIEL (BE) 0¥
MEZTL2ERNH D ERBD 5,



LE £ wd &
A (RS - EFD 5 B # B Wi
S VARONEE e €5
¥R F 5 HEPEHE1189%
FAEGO AN CFR24FTH3LH
FALRG O EM AR AR 1LY BAN BENR BRI

A X EOH Behavior of rare earth elements during the deposition of silica in hydrothermal systems (&
KFRTDI Y ADEBIBIZICEIT 2 E TETRDEE)
WA E R F & & &% # b B %

@ & # & XK B E M HHE T s
RNUVIWNZTINSERYE #H &% K K e

w X BN B’ o E B

iR E PR (BIF = Banded Iron Formation)id 3 (2 38 &~ 18 fEERTORIMIC AR L 7= (L EHEFE
VT, HEKOAFERRELOBE, FICBLETREOE(EZREGE LA LEBEZILN TS,
AWFZEEOBRNE, 27T BERNCER LA T F - T~ H IEBIF 05 KBIEZALNCTHE
ThHDH, FDHIWZ, THIEBIFOX¥ T/ FVE—va BLXRMr—X5HETV, £
BOD%%’%%@HE'C% DERETNVERRE L, iz, BkiET U BFKROET V& L TNT RHE
BT 5%+ xEREE= Rare Earth Elements)$ & O* Ge/Si i+ 2 0F2E(E &, B=5F)
%TTO’C 7<= I BIF OOHERDOBEROBRIZHES Tz, AL TIE, FIZBIF O U H
WHER L,

BIF 385D E > ) AGEHDBAE mm b8 cm DEZOHEEZFERE L TV 5 Z & P F%
THo, SKIEMITZ OH AR TH D, BIF FOSKEMH, BAKICEEND 2 OS2 L
WARKICEENIMEBELORISICE S TERLIZLWI ZEIZELBDLNTWS, HEL, #EE
KO L —EBBLAITH o T2 Dh B & FRRICHEFED K S BAER) TdH o 7o WV E IS # R A
RENTND, £/ BIF 3R K TOWMt%EEEDO L Y Sl b b 5, BIF o> U h
DEBIZOVWTHREIND Z L1322, U B KRERIGEFEHEKERIIEZHA S 2> T
AN

BUKMEILER ) O E B 2T D BRI, & EETEREE) & Ge/Si ttbﬁﬁﬂaf%é REE /%%
— VIEHIERIEF AR O ERBREE, BRI TROERS, ARNFOBCRTREICET 2ERE BT
%, Ge/Si H(u mol/moDIZ DWW Tk, KERLEIEDFIIADN 0.5~0.7 TH D DIZxt L, BKiTK
X 72H%Z T 9(20~100 72 &), LovL, BABFEOT Y HILEWICET S GelSi LT — & 1%ig &
Ao B,

INHLDOERESERZ, ELETIHNTRMEK D REE OHER{LZRZEBICOVWTIHFZE L7,
NTIRHBAR BT OB FEAN TIIEAKIT 90m OFEREZE 1 BT THET 5, TOBRICKEND
Bokh~LBIENEE SISO, BAKPOBEBITEMIITRIIEEGEI RDZ EEZDLND, KHE
OB CTER LYY BRIEEY D REE % — 2 O Ce REEIZBKF ORI AZENTXTHE
BEIZBIL SN EBEXONIMATRLERE L, ZOBEND Ce BRFEMENPE(T 2BLETEN
DEAR, Ce BB E L THLEMIIBMVIAENTZZ EBHALLIC o1, ZOMRAIX, T~4
SEBIFOL ) IR FD Ce BRERMIRT 5 L THROTEETH- T2,

BZETIINTREHERTOS NV~ =T LOMERIEFR BB O TR EIT o T2, O OFE R,




NTEREEBEFHEBREDO Y H R D Ge/Si thiX 4.3~6.2(u mol/mol) THh - 7=, Z DB 1T K[E
FALRBEOME LV LHONIEL . FT AT IEBIFOVY 122 ELBOSHELEVVET
H o,

BUNETIX, AT X - F<HIEBIFRABICHOWT, TTORFEHNFERCHEHBE I CLSF YT 7
ZY¥—varEiTol, KRIZSIMS IZ LV §#ED REE KO 180/160 [RISLALLL 58T 21T - 72,
REE S#ric oW Tid, BEREDO - DICHME D REE ¥ — U BAREETHoTz, £ T, NV
FEOBKH KRB ZEEICHRY L, BREESITICEL Y REE OE&E Ge/Si LIREZIToT-, 7T+
# 37 BIF ® REE /8% — 3WVFhOSH RS b Bu O EOQRMABE S, AREOBK
DEERHLNIR o7, Ge/Si bk DIx T~ HIEBIF OV ) A ORFIIBAK TH-T-Z &
PHEEEINT, SIMSICL 2K FZ& D REE X7 — 0, YU BN RO REE ¥ —2inb
132 Ce BENBEINDI LD HoT-, & 51T 180/160 BNAKLL ST ORERNSI1XT < 4 I FE BIF
DERRBENED RPN FT LI IR R D Z B fES N, L > TT~H I BIF 04K %
WAKEBADEBAIZEDbDLE X, T~ I E BIF OFRED A EEEF & 72 5RO €T LK
BIOETFTNABKEZHHI L., FHzE Y 7 b SOLVEQ 2HAWHEREET NLVHEERZRA AL, Tt
BoRRL, BKLBKORBREHMRXREEZEERETDHZLICXY, T<H IEBIF O&% NV RO AREE
X, REE ¥ — OBEHBIZOWTHHATE S, 7~ HIEBIF ARETNVERET DN TE
776

wmXBEOHBERODEES

MR 2GLIR (BIF = Banded Iron Formation)iZ 312 38 {8~ 18 BERTOHIMIC AR U 7o (b FHERK
BT, WIEROARFFHRELDER, HRICBELELREOEEZLK LR LEIZ LN TS,
ARWFFEE IR 27T BERNICERMR LD T H « T HIEBIF OARBREZYHOMNCTAIENT, 7
< HIEBIFOX 7 7% V-2 alBLOML—AG5HETWV., TULOLORROFBALRALD
ERETNVERELTNWDS, £/, NTERHZRIZBIT 2/ LETRORIFESCEANDS 74 BRE L
B SR 5@ 0 F 35t £ (REE= Rare Earth Elements) B £ N7 b~ = LD BT
HMEEZITY (BELEBIOE=FE), 7~ IEBIF 04AREEOBERIZANTW 5,

FE_ETIINTR#FED REE OHEKLZHEBICOWTREL TWV5, HBTFEEEATO
REE O, HEEANTER LT A BELEY AR O REE OX8Ic oW THE L, IWEE
NTOEK EEAD REE SEEHEENZIH L0 LiEd, HEE TRBKOBLETEMDEI
VN, FABREILEY D REE RXZ—2 D Ce BEMBEMNRENTDZ L Z2HEL TS,

FEZETRINTRERHBRTOI N~ =T AOHMEIFEHZERC OV THELTWE, NTEREE
I EED ) I RILEBY T O Ge/Si tit 4.3~6.2(u mol/mol) T, K &t~ 1/10~1/20 D&
Tholr, TOXIICHREILBMOEH O GelSi Lk DEZBIE L, EEMNZR Ge DEEE LI
ETETZDIIBEKRZTIIHDTCOFITH B,

BUETIEIIFTZ - T~ T IEBIFRBHIOWTE IO FENFECHEBEIL L2y T 7 4
VE—Vay, BEIXMERS DT E., EZICBKEBKICIIBAEETNVHEORREZHEL T
W3, MERSSITICBW IR 20 FZ L DoHE LU SIMS % F W 7858k F BAL O 54T
Z1T> T35, BIF OGMRIFEAN O REE ¥ — 2 284 L-FIMic 2y, <7244 bBX
R Y HED5ESR: REE REF— 3B oo, TREFNHEEHITHY . ThEhDRF
DERBRENRRDZLEZTBR LI, VI HZELNNY RO GelSi LOPFICB W CTIIE=ZEOM
ReblilT~HIEBIFFOL Y HORFIIBAOEENRBNZ L2 R LE, £, YU BixE
DEMRETIEBRBH P XE INDDTIERL, ~vF A MUF~ORENT Y HOWLEEE2 b



— )V LTZHFREME R LT, 2OV IFOI0O~F A FOBERBIOE, BAfFD Ce BEILYE
AHOBRBEEREP-ZZLETRLTNS, £, HEENERSB Fu~vA MIFD REE
F—UBRRRBZE, HLBKDOEENRKEVGICETL Fu<wA ME Ce BEIIR AT, —F.
WRKOEERKREVWHEENDR O RFu< A MIFER Ce RELZRL., 202 L blAKIOBRE
BEXRELIEEIHFELTVS, BAETTFTAHETIE, Fv 727X V¥ — a3 VROMERS O
DREREZBRHATEZETAVERIEL TV S,

AHFRTIIS Y IBBAKEFETHY, P Y IAYFE FrwA MEFO REE /84— B &K
ERELEBATOBRRBESFOEP -2 L 2HALMC LI L1t BIF 04ARBEL*EX 5
ECHEREZAICEERMREAONC L, MAT, FEFH L LCTBERS SN2 SV KDL
R T L ITRIE LT R, BREFO A BECBRYOMRZFA L T 5 ANKIFE DK
ThO, 20X RHFEFESN BIF O RICBWCH -2 b0 AL R LTEY ., H
BRICEDFFIZBW B IMEOH 2 ERLBOLND,

Lo TERMAFEIIE L (B%) OFMEZIBEAHI LD LRED S

MR ED LKL WE

4 - (58 - =58 B W F E (HRD
¥ 6L O O Bt ()

E VA = HF$E1 1905
FALEG O H M SERR2A4E9H 24 H

AR O B A
4L M H

PO 4 5858 1 JHRZY B HERRER AL

Paleoceanographic changes in the Bering Sea during the past 1.3 million years based on sedi—

mentary biogenic records CEBIFHBYDEMELRICLDBEIOAEDON—-Y > JBD
HIEELE)
mX AR E F B wEdZ W oW B
G & # =k B sk if
EEFRAY: &’ & B F =

wmoX RN O'B o E B

R=Y U 7BIEIHRAEROSEMAEREIRE LTADLN, ZOWBESEEYIIEWEAS —1
(Si0, * nH,0, BERSCHB R OB LRI L T5) RREBEAI LT UL (CaCO;, HABRSLHELAD
BREBIRET D) 2LEBIIEATVD, ITNLDOAEMIRESCREOLHICHRELRT-O., Zh
LOAEMFEME ZTNDLZ LITLEROERME, HERELHALNIT S ETERILD,

AL TIL, =V D3 ERKDOE AR R a7 (BOW-8A, BOW-9A, UMK-3A) 76, Fi&
KH (LGM) LIBEOB L ZiEE2 HE (~20ka) DREINL T T L LEEWRA/—ILDOEHE
%@%mﬁbtommmAKBme\éBK®£2WW¥(2mm)’émwféﬁﬁ%w
E L7, BOW-9A & UMK-3A CTiZ@ok# (15~13ka, 12 ~11ka) IZREEI LS T LAEHRD

ZOonFELNE— 7#ﬁ%éhto@%@H%mzwf%_@%bwt— FRHEINRTEE
N, BEMAELBRBOBRERZBERICI-TIALDARY NIBEERE 527, RED
N LAERROE—IPRENTZEHBE LT, EMAEEEMCLIREBHI LY T LABED
wWinE ., REINS D LORGFEEOEANE Z b, BEEAEILRIZEAFILE XV LA
BRRLT ., BEEEILABET — 2 0R AL RR CEEFLEZOLE (PF/BF t)
. REEINVC T LAORFEEDOEIEL /25, UMK-3A REFOZEMAEILRBEE L. REEI LY




VABHEEROEY—JZIZHAAL CTROMHBREOBMAEE/EML T\, Db, REEHLY
DABHERY—I X, REINLVC T LDRENBLRBEARVPMIEDZ LD THo-Z MDD
o7z, BOW-8A IZBWTIIRBEAIN U LAEHEEOELVWE—JIIRONRPST2H DD,
@ C & 92 PF/BF OB EOKEICR O, REEINLVS T LAOBREREL o T Z &R
DO HiLTc, BOW-8AIZBW T, REANLNC T LAEFROELVWE—INELNRWEB L
L TlZ. BOW-8A D/KEMN BOW-9A [T~ T 1000m il £ & &V -6, [REEEMEIEE DL
WL ThRroTele bBEZ -, % 27 FEICDIZD BOW-8A ORIV T LAEHRL
PF/BF thins, [REEAN VT LAOREA R MIBEOBKBIZERVIELEZ o722 & BRI
STz,

BE 100 TEMOKE - BKEHY A 7 L E2EORVRBI A, — 2B T, X—=U V7D
EMBEA N—VERRE 58 LT, I0DP (K& EBEEEEEIGTE) Expedition. 323 Mg 1T
NLET, N=V 7 Tilas 27 TEMOEREELEBYCHEISRE THh o7, 10DP Exp.
323 FLHEIZ BT, ﬁ%moEﬁwﬁﬁﬁﬁQM%?ﬁLkﬁ#@fﬁ%%ﬁﬁﬁéntox
MIETIEZED S D 3 |HIY A b (U1341,U1343, U1345) 2BV T, JKE - RIOKEIY A 2 v %
ﬁA~¢éﬁ£tmEE(~13mu@é%ﬁfﬂ—waﬁ4%@mbtoERLV:T%ﬂ
ZRWEZBEBEOHEIZBNTIE, X—=V 7@t A —y 7, LR EEHEREERICBOT,
BEKBDOEMIRA R—NVEFRIIZHFHEL VD7 BEOKBOEMAEENK) > I-FEH &
RoT &, LU, U344l B A NIBITFHEMEA - LVEFREET, RITHTLELRD,
RIKBIZBWTHELLBALEZY, KBIZBWTY—2 %2R LY L, XK=V 271
(MDO01-2415) AL KFEHER K (ODP8S2) DiEE 130 FER D EMIFE A/ — L EHREH
DT LB LTZE Z A, IHR—Y 7HICEBOTITKBICIERITEL . BkBlIcEELR Y —
EABRZKE - BOKAY A 7 LV ERFALEELZ R L0 L, bR 28 T ikl
- BUOKHEAZLICRA L 2B R & 2ot 7272 LAE K EEFEEE (ODP882) DAMIEA
NR=VEFFEEHL, Ul34]l OFREEFHTE LT, 3 BRICk@EOEEH ¥ — IR D 5N
Rinolc, EMRAN—NVETENROTHHEAEE U UIBAKERBIC L 2EMAEDRE & K
RALIZ X D RBHAGHBAODE Z DD, ERFEEFEHEERIR (ODP882) 1B K DILK L 72 #BH
LEENTWBHD T, WBAKRKOKBILIKBEDREA N~V EFREHOETELRIEHERNTH -7
EEBRDOND, AR —Y 7 TIXEKOEENED > 2 2 DITKBICAEMIE A R— L EF RN
KRESHO L, MKBOBKYICEER Y — I 2R LEZEEIOND, X—VU L JTHBIZBWT
%, EEBEOWOKTEND Ul341 1 MIBIT2MEKOEEBIIROND LOD, HKED D SHE
BPOWKDOERBITIA R —Y 7T LR 2L, MBEOAEYFEA - LVEFREHOER L 72
ST EEZT,

NR—Y v THOY A FEICBWTEDRA -V EFEREHORB T2, O T —
AVBRRIALE T 5 UlL341 YA b L Lo REMAER VO U1343 BEL O U1345 TIXEHFEA S
—VOEFHERIIKRERBENE D D, U1341 OEPFRA /= ILEFRIT, T T35 wt%lIxt L.
U1343 & U1345 TIXFEH 10 wt%ARFE ThHh o7, ZORE & U Tid, KEMAE CIXEEDE D
MABLE NPT EMFET oD, BRY V<R E (NGR) CHALILY D FE 2 R T BELER (MS) .
B OEERT b, WEDBEOELEIL, Ul341 IZH~T U1343 & U345 34 h~DfE
EERAGENR S P ozl L2 RL TS, BIOBEEBELE LT, MKOEERD D, HEKIIE
KEIZBITAR—V 7L, BKEBEBEARELSIERL TWAEZ ERRBENRLTWS,
U1343 B L WNU1345 B b, BED Ul341 A MTHAEKIZ L D AEMAEMHI OFENR KX
Mol-tEZLNS,

BELL 120 TERTN G 80 FERTE TOMIZ, RERKELZHOEAHIT 4.1 FE (41 ky) 5



10 54 (100 ky) BT LE (R 7vabyFHA70), X—=U 7O U134l A MIE
FEEVRAR—NVEFREHOEBIL, 41 ky BDEBL TV, 41 ky BHZ2RTLEHE LT
It S EOEOHREDEHNH S, EEAFREOLEIL., KEKKDOREMICKE R BE
EEZTELIERAONTEY RV T TRLNZEHRA R~ LVEFREFHD 41 ky
A, 7R ADINEKKDOHEEIZHS . KEEECEDEOURBENB =V » THEOEY
AEEMIREREELEZ TV LERET S, Z0OXHIC, X—U UV IBOKELEIT
HROLREE L BN REENERIEAL WA EEZLND,

B EEOHRDEE

HRFZRIT, X—U  7BHIOEMIN B EREBY B OEMEIFRLT 204 L, HiEE
BRELZHEZETL L, X—V U 7BIEREROBEDAESRRE LTabh, TOBEREYIT
HEYIRAN— N (BEREPCHBROBREZERET2) CREILV YA (HABESLHLROKRZER
ET5) EREBICEATND, BiIZ, "=V 7ETIE, TELEBAEETCHIEBRIERT S
EPIRA NN EEZL FLI EBMLN TS, FRFZERIT, F& L CGEEHEEY T OLEYIEA
R=NVEGEBIORBINV T LAEGEZHEL, EMAEEHZETLE,

FRFEEKIT, R—V U IHEO3IEADER a7 (BOW-8A, BOW-9A, UMK-3A) 726, &
okl (LGM) CIBOB L ZiRE 2 TEMORBHI NV T L EEMRT -V OEREEE %
BIE L7z, BOW-9A & UMK-3A TIIRok#] (15- 13 ka, 12-11 ka) DBHEIZB W TRED LY
DAEROEERY - EFRHLE, BITHEICIV NS 2EBORBINS T LAEEY—7
FAKRFEERBREROSHM TR O > TWEN, AFFETIE, BEEALEFROKERRF
RICLoTZNoDA RNV MNIEBEEREZ 5 2, LFEHRBBELA XY MZHIELEZLDOTH B
ZeERL, NGB ESZTERTEETHD, REINVVTLAEY—IOREE LT, REE
BEOLOEMOEEENEINLE, BLXORBEORGENRBRL BRolz, O 2 2OBEHNRETH
N5, FMFZRIT, BEHAELABRET — VB ESELAR L EEFLRBRO LR (PF/BF k)
. RBANVY T LMRETFOHEEL LTHW, RBALVV T LAEEROY—JIZRATAL THROMFH 2
BOBEHRBEBM L TCWEZ L EALNILE, TO/BE., X—U U 7BIZET 2K O REED
N LAEEY— 7 ORAIX, REBINVC T LADRGERRL BoEDTHDEZ LEaTRBR LT,
Mz THRMFEZKIZ, BOW-SA 27 ZHWTIBE 27 FEMO DN 21T\, HEBUKHCIETORRK
HMIZBWTHRBAINY TLADBRGFERRLSRBAXV EPBEIVRLEZ - CWEZ LB RLE, 2
NEDORBINT T LMREEA R NI, BKBIOR—U » SBBIRBKD T VH Y EN—BERIZHEMN
LTWEZ EERBT2H0T, K - BKEY A I VORBB/ROFEICH 2mMmAEMZ2 b
DTH5,

FARFZRIT, 2009 FI2EH X254 ERRIEERFE (IODP) Expedition. 323 IV
TR=V 7@ roBRIRENTZ, 3 ARKOMAIHEREYFEL (U1341, U1343, U1345) FO4EHIRA
NW=LEEBZREL., 10 TEBHOKE - MKV A 7 Vo288 % N \—F 5% 130 HHF
MOEMAELEB 2D THEIT Lz, BITHRICL DV v IEOLEEREE THIIL.
FTEBEEFTERICEEY ., $FRFEREFICLZBE28 FEMORBEIRR TH o7, dLKE
FEREER T, KEICADAENMES KBIICE Lo, LWV ORBERTHoEN, KFFRICK
> T, X—=U r TBOEYPIRAN—IGEBEELEN LK - BRIV A 7 V3MT LERALedo T
ZERALNI o, Fio, N—V 7 @EEHO Ul341 B OEYRA -V E BT, dLEkR
MRS D U1343 3L VU345 ¥4 FDEHE AT, HRICHLS . EHEYOWMT — 572 8 L 0
XA & o TR FE OV A F Tk, BRIEORBHICLIZ2FRPBEEICEZ o T2 L3bd



o, ARFHEBBEERTBE 100 HEROEFEM2EMIRA N— V8 BRifkid. AFEE T
(AR —Y 7 (MD01-2415) & ALK TS EE (ODP882) D2 MDA NL/ELN TN D,
3B DOAEDIRA XN—NVEBEEI. TNTNRROLEE Y — U ER LT, A B —Y 7T,
FELBPKEIICOLBEEZELREVRA RNV EBE—7 2R LT, 2OZ &L, FEKOHEEIC K
HDHERBENRS R —Y 7IEOEMEECEETHDL I 2R LIZ, —F., LEKEESNE
1D ODP 882 V1 M I DMWIRITKENCB W THLREKBEBE Lot EZ LN TV D,
ODP 882 IZ BT 2 AMRA R—NLEBLET, TERMKEITHHEHBRERRMERAT— T 11

(%9 40 FAAD WERWMEZ RS2 E, BT L LK - BkBIV A 7 VicRFAL 22272, 20
BT, AR ~ORBEMGICHEEICERT IEEORBILIEDEEICEE Chol &
EZz bz, "=V 7D Uld4l REOAEYIEA -V ERBESORAPEIT2ITo7E 25,
K - BT A 70010 FEAMTIERLS, 47 | TERAPBFE TH-72, 45 1 THE
iy, HEERACEBEN L —HL B, LY REEEROEFINBELZRETLIEER
BERTHD, X—V U THICHW|ATEIRNTHD2—a)I|o R, 77 2O ILEK
PR, JKENITAE R RBEKEAEEL TV 2 ML TS, Y REBREROEZTAH
BiX. ZTNODKEDOHERICKEAKREZELZLTEY ., FREERITKKEOBEEIZHE S @A
RHBIELEDT-MEOHENR—Y 7D 45 | TERBOAMAEELBICEE TH-7-
ZEERERLT,

DEORRIZ. BVWAEMAETHONEZ =Y UV TIBIZBWT, 1O TEE 130 FEMICESE
HMOEDEELEEZ TR L, TOBRWKBOEHEEITENPo LT 2B EFIERLIMLT LY
KE - BRIk A JNVICRIFAL TWieh oo Z LR LTz, Tz, BK#ioR—Y > 7iEhE
BAKRDRBIBERGEN—FFMICERLS o= Z L &R L., KH - BIKEIY A 7 VORFBMHBBRDOHFFIC
HieimREMz Tz,

XoT, AFEFIIEL (BZE) OEMEZITHIERRIHD2HDOLAED D,

2D W T &
KA - OREE - EES) B H E A (B
E-I VAROR | -t (%)
EER VA ) HERE 11915
FALEE O ERk249H24H
FALE G O E M PRI ASE 1 THZY M2 HMERSRERPHIY
247 i X EH Coccolithophore and palynological fluxes in the central subarctic Pacific Ocean, Bering Sea
and Arctic Ocean (ItXFEFEEFTH AU /BASTICHEEICSIFSava0Y
TAT773VvORENY/ TSV IRIZTDNT)
(F &) HE - (1
B A #H = UINEIV/N +

I

i

i iR A& E

#

EE¥RRY # & & B F =
REHBERY LHFER W OH L H

woOX m ' o E F

NV v LR FERREEL, HROBETHLIABEREERT 2 T2 b DEE
BAEBLE LTEEVMEEDOEEICENVERE LTASNTEY, Honjo (2008) Tl Silica Ocean’
EHEINDEFETHD. WNKFOEHBZE=ZZR LB ERFOXBRBETZ, ERMBHERZ T



D& LIZAFE T V— 11 1990 02 5 2010 £ % TR—Y 7D 53.5°N, 177°W (Station AB) & db.K
EEEFRFEH D 49°N, 174°W(Station SANZKWTET 4 A+ MT v 7 2R, LY O Z1T-
T&Te. EMRERRF L U TR - BEEHWER - FL0 - BRI 0T, bESHT bR IR
7Y, TR - FEHEY - REL(EZRBIICKRE &4 T & 72 (Takahashi et al., 2012). L2> L##E
EARERT T 7 v, BIRETF Y /) 7507 by (ayalyo7x7) BREFTH- .
Ty Y YT FTIIBREOHEEICZBWT, ERICILET 5% 1 IREEE TH 5 (Tappan, 1980 72 &).
TE, BAEaya VY737 BEN pCO, X DMSp M L, BE(LEMELIE TR &L
3B & M2 72 Y DD % B (Gabric et al., 2001; Wingenter et al., 2007 72 &). Z i1 5 D H R EE T HEK IR RS
{LOMFEBER L 2E572F TRBERORRTHLHD. 2vaV V73777 v 7 A0WMEIE,
BRI ERESCHEKERIL R ECOBEMERF TE IR TLHERFIARTH S.

AW T, Takahashietal. (2012)D 2 T v D a vy a Y IV T+ TIZOWT, EiEK - F2HE
g - BRELMREOERMREROZHZIT, TOHBEERERFNTI L E L. £/, Kb
Ty FIRERDaYya Y Y T7xT70ED, BBEER -HEHL VSNV )75 97 2bFENRD
ZeBbnole. KTy THORY )75 97 ACETIREINDTTHS. MEEERITIAE
¥ BEENICHEFICEEISV. TR20LBEERIIRE LR CREGR~OEEZENREEL L
TUED, BRI Pliesteria picicida 13RI\ EEBE 52 5T TR MBEMEELIEL R E, AHIES

WHEEREEZL-0TZ L HbHALNITR Y D% 5 (Burkholder et al., 1992; ¥, 1998). 7=, &
*537 T I AEHONITHZ L TREILLBFES~OYERABREZHALNZITE .

FITRNY /)75y Abayal) 77 RS, FEHED - BREEL - BERE Vo E
KEREAONITDZ L L L. XYV T7T v 7R Faya VY T7xTOEREES LT, Station
SA @D 1999 5 2005 EETOK 6 FERIDEMFTTHZ L L L.

EOFRR, 2val) V7 xrT7 OEEREL LTI Coccolithus pelagicus & Emiliania huxleyi T 5 Z
ERDo o 7=, T i, Takahashi et al. (2000), Hattori et al. (2004)DFERICEETH. 0D = v =
VY 7 %7 & LT, Gephyrocapsa oceanica, Umbilicosphaera sibogae, Brrarudosphaera bigelowii,
Syracosphaera sp. 72 EDB RO o7, @ NTF v THD C. pelagicus & E. huxleyi 132 >3 Y77
DEFE T T v 7 AL LTIITBEDN 96%F< 2 ED, KYBZOMTLOONEZ Edbh o,
FERNCBITLAMNES L LTUL4AL10-11AIZ7 T v 7 AOE— 7 BRBEND R, 4 A1XC. pelagicus
25, 10-11 AL E huxleyi DEET A2 ENbhotz. 2vya )y 7 x7OABEENCE, BB
HHWEBELAKBROIENZ, KR - KEKe EWENDRBEROBELREN I LB Do,

BHERF ETOaya ) YT+ T 7T 97 AOREL LTI, 2 2DOK & RELNRD b7
121X 92 D6 99 FRITEH DK 7 FEIZRBWT, E huxleyi DEBT B2 LN bholz. 99 1% ¥4
UABEIX C. pelagicus BESETHSH. HH 1 20, T b FERBORZNIT, KEHEHEREIRE (Pacific
Decadal Oscillation, PDO)YBFEE L TEY, PDO D7 T AE— NZIL E. huxleyi B3, <A FAE— K
W21 C. pelagicus WEBIL TWA Z L MNbh o7, Asahi and Takahashi (2007) X724 FH FLH
Orbulina universa M 1997 F\ZBT H2WR 7 T v 7 AE{k & PDO & DRAE % 5§ L 7=. Onodera and
Takahashi (2008)/IFEEEE T T v 7 AN PDO IZx L CTRADKIGEZRT Z 2B LNI L. aya Y Y
TATITREERLR - ERBEARY, PDOWK 1 FEBNTI 7y 7 RALRBEND Z 3o
o7z,

AMREMIKICB T D2y a) Y T7xT7ORYERINT T v 7 RIZEB LIZEER, 77 v 7 Al
EITHM L TEY, 1990 40> 5 D 19 41T Station AB T 0.14x10° coccolithophores m* d”', Station SA
T 0.16x10° coccolithophores m? d' HEML TWA Z L Mba o7, Tk Station AB IZBI1T 5 €.
pelagicus D7 7 v 7 A3 23 1%, E. huxleyi X3 7fE8EML7-Z &2/ 5. F7- Station SA TlI, C.
pelagicus 13 12.4 1%, E. huxleyi 13 122 fFbEM L7, —&IZ, KBRXERTT 7 brite-»T



RERFHERTHS. AFEHIBRICBIT 222 V74T OSHEEZALE S0m LLETH S
(Hattori et al., 2004). Z DKIEIZE T B BEKIEIX 1990 £ 5D 19 £[#I1Z, Station AB T 0.4°C,
. Station SA T 0.15°C EH L7z, AFRHGICE T 2EHITLE - BEEESSARICIIER(LORE
ASHEH S 71TV B (Hunt and Stabeno, 20022 72 )2 L 2 AT AL, aval Y 74775 97 AD
HERIXBBCICEELTWS EE bR D.

NI )75y 7 ZAPDRBERIL, VA NPBEERT S v 7 AOREEZLDDLZ ENRDI T,
MWHEEEED > 2 MIMBIKIRI TH 5 (Tomas, 1997; £, 2008). iBHFEREDATER (Tomas, 1997),
VAN Ty ADE—JI5ALIAD2EHBTOIREZERAEDES L, RISADT T v I A
RITEEEBRORFME T T ELEIOND. —FHFIADET T v 7 Xidvegetative cell>H 2 A b~
DBATICESL T Rbhotz.

W7oy 7 A0, HICEEREBRN UZEER, AR O BETICIIHAE L2VEY O
b Ty TEINTWDZ e bhrol. O E LTI, YFEHREDORTF - YU 7Y
RVARBREDERE, vV b X NV ) XN ) FREOARRKBBECER SN THE R,
FRICARERRIZT Y 2 — T ¥ VIS BT B 4 L TWARW(SFR, 1976; Hultén, 1986). Lo, A
eI 31T DY OBHEIEIIRE THL5A 683 A1 £ T D (Hultén, 1986). Lo LTEH
1AL OBMEHTHEHE IS Z e h, (DVEMITAZT TREBIRIZE > TREBBER S
% s (Kawahata and Ohshima, 2002; Rousseau et al., 2006; Tsutsui et al., 2009), Q)fEH D AR T T v 7 A
I35H L8-9A,2AMDIEITH DM, QLMD T v 7ETOLKIERZRAETEE, FTy7Ho
kT, EEBERTSOMAERROM T - EAREERN L, REBERCI2EHORZTTHLZ M
Dhole. BEBICBIT M7 7 v 7 A, RFEHBIVENS, 20 b7 v FPRHEILOSE
WAEINTEH L BE LSS, BRI L 2EANERKEARZBETRETHD. EEIZ,
B LM OS5I NH O ZBRWIABE R OBK L BKTOBKFENL <Y, ER, RTECTEHNA
WEShB Z &b dro 7 (Tsutsui et al., 2009). TN HDOEERERET D&, HIFIZBWTRWNWEX
NDHWEH OEMEAR L U TLBBENICMEHETE? O OB > TRRBO Y —T 1 VI35 1,
QB OEERICBEERER S - IIQ)ENEREHERKOEHIRZ LY D Z ENHLNII -

B BEEOHERODETE

BHEAKE, EATPEEREHFHEPHBIOR—Y U 7BIC 1990 £L Y 2010 £ THRE SN~
EHRRINET A ALV MRy LIV BRESN LB FRR YOy a2 ) V7 17 BEEEE,
BLOTEKMBELRITL, BFOKRME - RELH L OBRERBE L, X—V 7L ILRERFR
EEIL, rABEREERTIEH TSI 7 b ThHIERETLE LEMREROEED A ERE
ME LTHEBNTEY, Honjo (2008) Tix “Silica Ocean” LM IN T3, —F T, 1997 Enb
Bth SN ATHEIC L ABEBRRICL Y, X—V VU THICBWORBIER AR T MM 77
IR ThHDHavaY I I7xTOTN—5 (KEEEE) PLELIEBHEINS L X7,
M7TT 7 bk, RERICEY ZBERBLZEFBEEWICEE L TWD 2, REBEZRZFERTD
B ZBLRFBFEHRH LTS, LMo T, =) 7 r S X FESBERICBVT,
FELEBAEEE CHAEROAENBO LIy a Y Y 7+ T OAEREMT S Z LT, REREER
WCHBERD, LiehoT, ERFERBERO 2y a) Y 7+ T HRKBESCRREOE(LIIH L TO
DL FDOHELLLERTELEIPALNCT A LIZEETH D, X EHETmBE I T
(Station SA) BLUR—Y ¥ (Station AB) [ZBWT, 1990 £ LV 2010 FFF TRHIK RS
T4 AV NNy BB S, BRI TRERE LN, ThboRBHT, #HREK. 2L T
AR TI R ME— OERRER LRI TRE TH 5, T b OILERLTRAE P O EE R (LFMERL



LUBEEEC-HEWER AL -HERAOERETT s N UOBEICET AREMRIT N TORTE A,
Ty al VT FTIZONTIE, KBHTHo T,

FAHEARICELD, 23 ) YT+ THEBITO®R. Coccolithus pelagicus & Emiliania
huxleyi D 2N EERE T, ava VY I7rTHEOREEZEDDLIENALNER-T, R
FOVBRENT-aya Y YT T I —bid, E huxleyilZ 55D ThHD, TNHEE2EOL
ayal V7 THECHEDIEESIT. BEBZIIRNRL, 1992 £ 5 1999 FiX. E. huxleyi B3
%<, 1999 FLUEIT C. pelagicus BEB THolc, ZORFEBIL, KFEHEORK L MEIEE)
L7-EB8TH D RKEEFEHEREES (PDO) IZXiHLTWe, T74b5, PDO BEDOE—F (4t
KFEFEDOKBREE) ICBWT E. huxleyi RZE L, PDO BREADE—F (IEXFEOKBIRES)
IZBWT C pelagicus REEL T\, €T 4 AV Mo TREFPDOaya )V T7xT 75y
A1, BRI TH B 1990 £ 5 2009 FX T THEIMER 2R Lz, ZOBE, b7 v 7%E
WERICB I 2BEREABLRE, BRAKELR, BLOEERIV L —HL W, 23V VT 47T
WX, EERLUERT, JVEBEOVRVEBETO T L —LEREIELZENTE, Flhayal)
VI AT I N— DA OREENBEETH D Z ENEITHRICIVBEIN TS, FBiFFEA
Kix, iR Lizayal Y737 75 v 7 ABIOBESLIT. FREBRICBT 2EERB DR E
CEBREL TV D eI, 2Oz LiX, Stations AB & SAIZBWCayvaly Y747 LHEH#E
D7 Ty A= OERARTLTW=Z ErbbIFINnT,

MHEERIT, BB, ava ) YT+ T LUSHBEICRBITA2EEREM ST 7 b THY | B
EMAEELZMRTALETEETHD, €T 0 A T v 7 Stations AB & SAIZEBWT, HHEE
BHEIIRBRHN Tho7c, RHFRARICLD, REERBEFRITOBR. KIRRFTHLV R PR
HEOKREZEDTW I ERbhoTz, MEERT 7 v 7 AEEIL, TOERBREEBCEFRL
TBYD.5ADOY—Z7XRFH. 9 A0~ 1%, REMEH G VA F~OBITH & —B L T,

TERBE T, ROBmmIc X BEM 2 EMINAERE TREL D 5, BHIILRL2ERILEY
DHHREY ., bR E LTEHMBREIN =, BEOMEEZBETTS LT, EERER LS, &
BiHF AKX, Stations AB & SA ICBITHIEMBELRIT L., BRIRIGENT Y 2—v ¥ VA5
AR LBRVEDOERRELEENTWEIEERELE, TV a—v v LRI, RAEIZ
S5FLTOWARNA, R FRETICIEY b2 F - N )X IR XREDERREENT
Wiz, TEBEMRTORR, MFRAKIT, KB TFREBFOHBBEIX, 7V 2— Y U IEH
kObDL, EEMERINTCELRMEDOLDLDRATHDH I LEERLE, Z0ED, BHR
ANKIZ, EBEICBIT 2K EEKTOEATNS, AABRZELERBIVCRFZRAHL. £0
ERERICOWTERPES ThHoTZ L2 FR LT,

UEDHERIL, FEORKESCREOEBHO 2N TARICELL L2052t K FESBEERL L O
NR—Y U IBIBITHya) VT THECBRICEAL T, BEICEEY RV 19 £ O Efk
RHNT— 2 EBRRL, TORENKEREOEMBE L HEORBBEO RKKBELHIIIL LT
WiZZ L EHLMNI L, 2. ZTHETHRBAND o AERICRB T AR EEREORY
BERIIE L&, TEHOERBRICH - 2MRAEMZ 7=,

FoT, AREFIIEL BR) OFNEZITLIEERHI LD LAD D,



A=Y EUVURAAU—455

KA - OREE - [EFE) Emad Moris Henry Takla (T3 7 R)

E VAONE | (B

ER VA ) HERFE1 1925

EXVEFEENNRERT] 2449 24H

AL G OB A EARRIEE 455 1 LY PR MIBREREREH I

¥ AL Fm X E H Anomalous Geomagnetic Field Variations Associated with Earthquakes (M (S REHh
HWRZELICET BHR)

WX EE A F & BB’ OE K &
@ &) #EE W B % B wEEE g 0 IE M

##F  Huixin Liu W Bl FOJIOEA I

W oX BN ’®R 0o E B

Earthquakes are natural phenomena result from a sudden release of energy in the Earth’s crust;

which sometimes cause great damages. Thus, finding a way to predict earthqluakes or construct a warning
system can be useful for reducing the earthquake damages. Since, there is no reliable way to predict
earthquakes, it is important to look for some precursory phenomena related to the physical properties of
the Earth’s crust, which can show some anomalous behavior in connection to earthquakes. During the
tectonic processes, the change in rock magnetic properties due to crustal stress field variation can be one of
these precursory phenomena. Using data from different geomagnetic stations inside and outside the
epicentral region is particularly a useful technique for extracting local geomagnetic anomalies related to
seismic activities. Also, the availability and quality of the geomagnetic data are very important factors to
observe such anomalous variations. Since, the majority of MAGDAS/CPMN stations are distributed near
active seismic regions, data from the MAGDAS/CMPN network have been analyzed to examine the
occurrence of any anomalous signature on the geomagnetic field measurements related to four specific
earthquakes that occurred at different geographic regions (Italy, Taiwan, Peru and Japan). The results of data
analysis indicate long and shortterm anomalous geomagnetic field variations linked with the studied
earthquake events. The pattern of anomalous geomagnetic variations (including the ULF signals) had
different aspects for the four studied cases. The reason behind this behavior is that, the occurrence of
anomalous variations in association with earthquakes can be controlled by various factors; which in turn
control the pattern of these anomalous variations. The crustal stress perturbations and underground
conductivity changes associated with the studied earthquakes may have played an important role for
generating the observed anomalous geomagnetic variations and the ULF signals. Finally, the results of the
present study suggest that monitoring the geomagnetic field variations along a network of well distributed

stations can be useful for observing the anomalous geomagnetic variations linked with earthquakes and also




for constructing earthquake early warning systems in active seismic regions such as Italy, Taiwan, Peru and

Japan.
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