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Fiz AR D YA R £ D ERBIRSE DWW (Gross Primary Production; GPP) 1%, Feiik/E
BARDOPTIRRDRFET 7 v 7 ATH Y, T EMICHEET 5 2 & I3RATH OBLR
HIFFWICHETH D, GPP AHET HFIEO DI, NLEENDHIEROKHEA T |
NaE=Z ) U TTHHEVE— M ZERD D, T OB, R OfE
DIFREFFRINI TG TE D L WO RN H L, Rk, VE— MRV U7 T, #LE
HEOFREIEFRSNS GPP #3HH L T& e, LAl 2O X9 RFIETIE, ki & O
ARV AL D GPP OB EEHEZ D Z L IXREECTh o7, ITHE, KB L - Tk
fENnb7ru7 ¢ )@ (Solar-Induced Fluorescence; SIF) % A THENSBHT S Z &
WFEETH D Z LR broTe, HEYORERKIL, JEax2T 2 ER~EREDN (Frr>
(A VES) BT %, SIF ISR O e A RIBIEE OIRRE & KB~ 5 7280 #7278 GPP D
L LTI S TWad, ZTHET, SIF S GPP Z[ElRAIICHEE 3~ 25000 FE % < AT
DIVTE 20, SIF IFEEF OIERRICRIN SN TR L F =037 85 3R b SUG,
BRI, ) OO L OTH Y | HEME IEMECHEE T DIV WD BEDR D D,
o ERRNOIEI I 2 ZOLBREICIAE L TW D 72 HEHEE L~ L TRl E LD SIF
Z BRI T 21136k 2 72 R BRICIE L L 7= a0t & Bk, BB D Rt 2 5~ 2
WD, AWFETIX, RAQRDMEE TEER Lz 1 FAEEARY v P20 RIc, B O
K HHE%T & 5 Photochemical Reflectance Index (PRI) % W TR D /RT XA — & &4
PR TEE - NG T T V&2 IO TED A R E 2 HEE LT,
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Recent Progress in Photocatalytic Functions of Organic Hybridized Nanocrystals
OChanon PORNRUNGROJ = Mamiko OZAWA * Tsunenobu ONODERA * Hidetoshi OIKAWA
(IMRAM, Tohoku Univ.)

In recent years, organic semiconductor materials have obtained much interest in the field of
energy, and have been explored for various applications, including solar cells, fuel cells and
rechargeable lithium batteries, mainly because of low-cost facile synthesis, excellent electrical and
electrochemical activity, high carrier mobility, and mechanical properties. In general, organic
materials are cheap, and abundant, easy to process, and easy to modify[1]. The development of the
organics photovoltaic is one of the good example for the use of organic semiconductor materials
where organic semiconductor has been used to enable a printable, bendable, and cheaper solar
panels. The ability to tune the bandgap and emission of organic molecule has made them very
attractive for the light emitting diode applications as well. Despite many benefits, organic material
until now has gained only little attention as photocatalyst, compared to its inorganic counterparts. In
this presentation, we will showcase our original approach employing organic nanocrystal (NCs) as a
highly effective photocatalyst for water decontamination and hydrogen generation applications.

Organic NCs have been fabricated by reprecipitation method [2] resulting in a well-defined
organic nanostructures. Especially, polydiacetylene (PDA) NCs and [6,6]-phenyl Cq; butyric acid
methyl ester (PCBM) NCs have been demonstrated as a superior photocatalyst for the
photodegradation reaction of an organic dye, even when compared with traditional TiO, (Fig. 1).

Furthermore, we investigated the relationship between the U N ——
photocatalytic activity and the morphology of NCs. Recent ~om oy
experiments have indicated good recyclability of PDA NCs as § s Mo

well as the great thermal stability. We confirmed that these 3

material can be used repeatedly without losing their o

performance over up to 10 cycles. Our finding could help S
advance the development of photocatalysis using organic UV-Vis light irradiation time (min)
material and so on in the near future. g,i)g;\ Léﬂgﬁﬁ&?iﬁ ?F‘f‘cl)yfjn;;‘ﬁia v(l)i

. irradiation for the degradation of Rhodamine B.
Technical words £

Photocatalyst : catalytic substance functioned under or by photo-irradiation.

Organic Nanocrystals : crystals consisted of organic molecules with nanometer to submicron in size.

References
[1] Nunzi, J.-M., Organic photovoltaic materials and devices. Comptes Rendus Physique, 2002. 3(4): p. 523-542.

[2] Kasai, H., et al., 4 novel preparation method of organic microcrystals. Japanese Journal of Applied Physics,

1992. 31(8A): p. L1132.
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IR 72 RIS & N B ATREE DS E N 72 D 1T, B A TS 40 fELL BICiE o THEWL T 5.

77w 7RV OERELAMEE EHEICHEET 27201037 7y 7Rk — ek —F v IR
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TEIZBEKEZTHL LS LT 23RBB L o0dH b, 200 E2H, BFd ool
FHWT7 7y 7k — A& EREORT D ONOREFIEE T 5 L 72 Page B [1] TH

5. ZOEMOFPTIE MW BETROHEDOA L 2PHWOLNL TV RV, ZORFIZIE
LW LIFLIEELONTW S, K% E L LCHifE L & 2 5P IESEAEKR AT T
Hot-.
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(a) BT boh: BTH¥ERFH OHE. [1] D. N. Page, Phys. Rev. Lett. 71, 3743 (1993).
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YOWE. Pl EEROES [0,1] BT,
BThde w0zl HECTH 3. arXiv:1706.07520.
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TEINT 7 AYED I ) I COEIRSE AT 5T L E LT EARREEE T LAMEE STV D
Meny etal. (2007) ) 1L HENRRAETE T /L 2 SRRINFHE BRI ZIE A L7223, Z OB U NIAF-53Th o 77280, AbfF
SRR A T o1 FORER, TENT 7 AWE DHEIREE ALY N IEHEFHERD IR I AFT 573,
RIS AT B UTEREFBROFN LOMRIFE LRI EERA L. A7 MVOJE (B
B DINTT |NT 7 ARGy Z L\ IATIFE CEZ Db DL 2N DT U —3T A—H YT
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HEEDRILEE O JERE AT A BT 5 = & CTRHBOYHEIMEE TS5 2 L, £72%< O CMBREB £—
NSRS AL 5 S Sl I HEED T « REAY MUIEDR TE RN & 2R d 5.

EFFEDEREA

© OB : 7T AR H > TAITHATHAEL & bianAiLhtbsh, JEETE 5 X 91778
DEMAE. BHETIHR 27K OFMERS & L TERTRIS LS.

R - FRZERNCER O BEUARL . SRR et X030.1 pm FREE.
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[3]C. Meny, etal. A&A, Vol. 468, pp. 171188, June 2007.
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Discovery of Ni-Fe-P bearing minerals from 3.45 Byr Apex basalt
-Implication for the primary source of phosphorus on the early Earth-

Author; *Yuya, Tsukamoto, ! Takeshi Kakegawa and 2Hiroshi Ohmoto

! Tohoku Univ., Sendai 981-8576 Japan
(* correspondence: yuya.tsukamoto.g5@dc.tohoku.ac.jp)
2 Penn State Univ., University Park, PA 16802 USA

Phosphorylated compounds (e.g., RNA, DNA) are important for the
biochemistry. Therefore, the origin of them has been discussed. Pasek and
Lauretta (2005) suggested that the meteoritic mineral schreibersite, (Fe,
Ni)sP, was the primary source of phosphorus on the early Earth because of
its high solubility with water and reactivity with organic compound in
contrast to terrestrial phosphide minerals (e.g., apatite). However, no direct
evidence of meteoritic schreibersite has been reported from Archean
geological samples.

We focused on the drill core sample (ABDP #1 hole) obtained from
the East Pilbara district, Western Australia. This core sample consists of
Duffer Fm, Marble Bar Chert/Jasper Member (MBCM) and Apex Basalt
from lower geological sequences. The ages of MBCM are 3.46 Byr ago and
of Apex Basalt are 3.45 Byr ago. Graham et al., (2018, in preparation)
reported the discovery of many meteorite fragments in Apex Basalt with
the distinct lamellae resembling widmanstédtten patterns on the iron
meteorite and distorted/bent lamellae induced by the impact of meteorites.
Therefore, we closely focused on the rock chip of 214.4 m depth of the drill
core in Apex Basalt. We found many meteorite fragments in this sample as
well, suggesting the association with meteorite impacts. Apart from them,
we found the minerals bearing Ni, P, Ir by elemental mapping in this
sample. Detailed spot analyses by FESEM/EDS revealed their chemical
compositions as Ni = 86.1 £ 1.4 wt%, P=123 + 1.2 wt%, Fe =16 £+ 1.1
wt%. The chemical formula for these minerals becomes
Ni3.741-0.37F80.071-0.05Pllo. (NI+F€)/P ratio varied from 2.9 to 4.3, indicating
schreibersite to melliniite ((Ni, Fe)sP) phase which is also typical
meteoritic mineral. Compared with the chemical formula of schreibersite
on the modern meteorite, Fe,s49+0.02Ni0.43:0.03P1.0:0000 (Pirim et al., 2014),
Ni-Fe-P bearing minerals in Apex Basalt have an opposite trend meaning
Ni rich and Fe poor. This study shows the direct evidence of Ni-Fe-P
bearing minerals from Archean geological sample. In addition to this study,
recent studies have reported the impact spherules in various sedimentary



rock formations of ca. 3.47-3.25 Byr in the Barberton district of South
Africa and in the Pilbara district, Australia, These studies may indicate that
the influx of meteorite has been high even after Late Heavy Bombardment

(-3.8 Byr ago).
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Epitaxial growth of highly strained RuQ: thin film by self-buffering method

Dept. of Chem., Grad. Sch. of Sci., Tohoku Univ. !, WPI-AIMR Tohoku Uniyv. ?
Zainab Fatima!, Daichi Oka!, Tomoteru Fukumura'>

E-mail: fatima.zainab.s8§@dc.tohoku.ac.jp

Transition metal oxides have a wide variety of electronic and chemical applications. For example,
rutile type RuO, (Fig. 1) is applied for electrodes and catalysts because of its low resistivity at room
temperature (35 p€ cm) and high thermal and chemical stability [1]. In such applications, submicrometer
thick RuO» film is often used. Such thin film is often subjected to the lattice strain from the substrate [2].
However, the strain effect on physical properties of RuO, has been rarely studied partly because of
uncontrollable degree of the strain. To this end, thin film epitaxy is a promising way to systematically
control the lattice strain through the growth condition. In
this study, we successfully deposited high quality RuO;
epitaxial thin films with self-buffering method and
investigated their physical properties, where the strain was
widely controlled within a range of 0—4%.

We grew RuO; (100) epitaxial thin films on yttria-

stabilized zirconia (YSZ) (111) and sapphire (0001)

substrates by pulsed laser deposition. Ultrathin RuO»

Fig 1. Crystal structure of rutile RuO».

layers as self-buffer layer were deposited at 450°C prior to

main layers deposited at different temperatures in order to

RS LARAN RALES RARLE RAREE LLARE AR
vary the strain. The lattice strain was evaluated by 2:;: Bulk :
reciprocal space mapping of x-ray diffraction. The lattice _ 0'68:' —
strains as high as 3.4% and 4.0% were observed in the % g:zj:: RuO, YSZ :
RuO; thin films on YSZ (111) and sapphire (0001) v 062 301 402
substrates, respectively (Fig. 2). Surface morphology of g::z - ]
the RuO; thin films observed by atomic force microscope 0'50,2; 0;0 0135 l(;:ul)' 0‘115 01-,0 0{:,5
indicated island growth mode, suggesting that the very ooy A7)

large strain is caused by the crystal growth mode ] ) )
Fig. 2. Reciprocal space mapping around

influenced by the self-buffer layer. ) ) ] o
301 diffraction of RuO; thin film epitaxially

grown on YSZ (111) surface with self-

[1] G.V. Samsonov, The Oxide Handbook, (IFI/Plenum, )
buffering method.

New York, 1982).
[2] W. D. Nix et al., J. Mater: Res., 14, 3467 (1999).
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Influence of tropical rainfall on East Asian weather
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In winter (December-February), weather and climate in extratropical regions are dominated by cold
air outbreak (CAO) events. CAO is the outflow of cold air mass from polar region to lower latitudes.
It is characterized by strong wind and sharp drop of temperature, and sometimes can lead to heavy
snowstorms. East Asia, including Japan, is one of the regions where CAOs most frequently occur

and thus can cause significant damages to the densely populated areas [1].

CAOs are basically driven by internal synoptic conditions in the extratropics. However, their
variations are potentially affected by the tropical atmosphere. The tropics exhibit large formation of
deep convective clouds whose abundant condensational heating excites the large-scale disturbances

that may remotely control the extratropical atmosphere and thus the CAOs.

Our presentation will show how the tropical convections influence the occurrence of CAOs in East
Asia. In short, the connection between CAOs and the tropics is prominent in a sub-seasonal scale
[2] and a multi-annual scale [3]. In the sub-seasonal scale, the tropical rainfall experiences a strong
oscillation of wet and dry anomalies characterized by planetary wave propagating from the Indian
Ocean to the Pacific Ocean. This phenomenon is referred to as the Madden-Julian Oscillation
(MJO). CAOs become particularly more active when the passage of MJO appears over Indonesia.
In the multi-annual scale, El Nifio-Southern Oscillation (ENSO), which is characterized by changes
in Pacific sea surface temperature, has large impacts on the distribution of tropical rainfall. Two
typical ENSO events, El Nifio and La Nifa, significantly affect cold air outflow in East Asia. The
CAOs become less (more) active during El Nifio (La Nifia), respectively. The improved

understanding of tropical-extratropical interactions enhances predictability of CAO events.

References
[1] Shoji et al., 2014: J. Climate. 27, 9337-9348, doi: 10.1175/JCLI-D-14-00307.1
[2] Abdillah et al., 2018: J. Climate. 31, 473490, doi: 10.1175/JCLI-D-17-0147.1
[3] Abdillah et al., 2017: J. Climate. 30, 2989-3007, doi: 10.1175/JCLI-D-16-0152.1
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B HFEOHH

1 WEESORE . FHAIKFEEIYE & KWEPFRBRAER SN EZEZ B0,
BER > TS DIRIZEWEDOHTH D &0 ) Gk,

*Q <37 M KFERRKLFRR-OLDOTH HME,

*3 _HEBHEE . FTENT2 SO NRIFIC B AET 2B1%, BFIX2 >OE
FL 200K =a— R N I PEHSNDEN~I T FTHEZRO DL L&
Sl =a— R~ U J[RENRER L TOMIH R WIS FFS D,

ZE IR

[1] ¥FEP#hE (2017) [KamLAND-ZenZFEBRIZHBIT 2 FHMI 2 —F VIED N 7 75

Uy REREFROWE] B, R ALK
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SEBIRAZY v N OBKJUREETILOIRRE

OIKRAEN - BFNHEE - EEE"E
[ERIEAZ BRI EER
[21 R AZ BRI P TR
[BIEIERFZBRIE 7O 7« PR - BEHEY

SEEERAZ Y T N &lE. AOROEBDOIES < B 7 (EENEREZ: Active galactic Nucleus:
AGN) 15, i< R< U2 ENHHNEEZ B OUEDOEBERRTH 5, FHRAKLI v hDEX
NS - EEFABBIEIRETETH D, YV NEREITZTRILF—RE LTRAFLT T Y
IR=ILH UL IFZDBEEABOOEGEIRILF—INEARINTWS, —RIENHINIEKTRIEY
TaLl—Y a3y TERIBICLZEEINRINTVWSED, ZFNICIEERREEMA KRR W, YV D
OROYVEEZ T BMREFNT SV IR—IAN DETFTEITY NEULTOBHOEETED &
SISEASNZHEHTH %o

M87IEHRT Ty VR—ILOBRERNY v MIHERADOFTREKREL, Y v NEEDNRD
FHICHRASNTWSIRAITH %, IEFOEREREBREAIEIME7 ¥ v ~ OFFAGRS RED
HERASMC LTS, BRTEY Yy NOBEHOAZ WEENREINTE D, FNIEEE SR
N OBHRBD IR F—EBENEDOBHIEIRILF—BELIDF+AREVEVWSEFHETTOY Y
JAOMNAOYVREREDRITEETILTHEINS (Takahashi et al. (2018), EFI/LICDWTIE

Broderick & Loeb (2009)&8), < DMHTICL DG IEFABTIERS TS v IR—ILZEL L
DNIREBETHDIENESMCE>Tco MB7V 2y NDERIET S v IV R—ILERENIY v M ZEXHF
LTWBEWSZETH D, RMOEREEKREA (Hada (2017) Ick D, BEXRTZv I R—
ILDNFETZEEZISNTVWARERIZHIASHWIOIUMALIDIET. Yoy MEEIFTR, %
ORBIOETHEICHEZ WEEBNH D ENEREINc, BREITHNS=ZADES WEHMNE >
FTHEUPTWEDT, AR T triple-ridge & & FRN, Z DRFHMNGESEITEFRENTZ
BMIRMUTWBEEEENH D, Yz v NOEEFTAKEOEY N EEZTWS,

AFFE TIE. Takahashi et al. (2018) OBEWETILEILERL. 7T v I R—ILESHDE & TH
HEFDEBAHZIELET 5 I & T triple-ridge B&EZ B TE 5 & %ZRUT, Takahashi et
al. (2018) TIIMERDZFATOEEFTAZIRE L TWD, KRR TIE. BMEEFDEAGH%
72y I R—=)VADO—RAENBHINREZEB LU TCEHSRZOADHDESHEHE U, BERESD
HEEZETo o HETOEENHN—KRIHZE Tldtriple-ridge #EIFBIRI NI, ENSDEE
BtR % {f > TR6-R8(C LI T B BE N T triple-ridge BENBIREINBEZ &b > e, BETR
DEHFICLDTERTEEETAEZITS ETILCRIFF—HRLEEIANFEINE, TODET
IVEARARDOERICFET %,

SE

Hada, K. (2017). Galaxies, 5(1):2.

Takahashi, K., Toma, K., Kino, M., Nakamura, M., and Hada, K. (2018). (in prep.).
Broderick, A. E. and Loeb, A. (2009). The Astrophysical Journal, 697(2):1164
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Obstacles to Urban Renewal in Shantytowns: A case of “Villa 21-24” in
Buenos Aires

Ogas Mendez A. Federico, Isoda Yuzuru, Onjo Akio
Department of Earth Sciences, Faculty of Science

Tohoku University

The fragmentation of the urban space is one of the deepest problematic on the most of
the contemporary cities. The principal causes of this problem, particularly in South
America, has signed by the historically existing segregation levels in certain areas of each
city.

On face of this problem, an urban renewal process conducts one of the most successful
strategies for reducing the levels of segregation in these areas of the city. However,
these processes can handle different obstacles that impossibilities the full realization of
their objectives.

This study focuses on how the territorial construction and the existing social conflicts
can determinate the composition of an urban renewal process in these fragmented
areas of the city.

For illustrate this problem, we are going to use the example of the urban renewal plans
carried on the shantytown “Villa 21-24” on the south of the Autonomous City of Buenos
Aires, one of the most segregated areas as result of an evident lack of infrastructure and
services.

The territorial construction on the Villa 21-24 has signed by the proliferation of illegal
activities like the existence of an illegal real estate market, drug dealers, and others,
which their existence can only exist on an environment of illegality. That is the reason
that carries on a process of urban renewal in this area could determinate the end of the
end or reduction of these activities.

A result of an exploratory research on the area, which employed questionnaires and
interviews on the local community on the Villa 21-24, we conclude that the first step to
solve this problem is reaching levels of governability that allow carry out an urban
renewal plan that includes the most part of the inhabitants of the Villa 21-24.

By this way, an active participation of the population on the design of future urban
renewal projects on the area, can guarantee the support to this kind of strategies, and
be the first step to reduce the levels of illegality and segregation on the area.

The objective of this research is a guideline to deal with the contradiction between the
urban renewal policies and the territorial construction on the city.
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(Inverse Galois problem for affine curves in positive characteristic)

INBERF A
RILRZARZREZMABBEZETR

AEBUR Q I D —ZREZ TN f(t) = ant™ +- - -+art+ag (T L, ZOHOTE Gal(f(t)/Q)
i, ZHA f(t) O (EEH) MOANEZREPSHEIME L TERINDS. —EHLHADR
FEcGRELDT, ThoD ANEZ b EAAGREL 272w, oT, A7 Gal(f(t)/Q) &
BIREEIZRS, 20X, ZHADRNDD TN THE2EZLZ L TERBENIESNS. Z0
WARHRENE S D&M S M, T7bb, TED &S RAREED Q R0 —2HLHAD 1 7 i
EUTHEBTELN?] LWH MEPEAATEETHS. ZOMER, 100 LA LD OJESR %
FoTH 0, BEGR L WS REFEDO DI B 2 BELRMRMED DL h>TW5,

WA TR, AEEUK Q OLAICRS T, TuTHNERTEIRNTHNIZERELZ L
MTED, FEFHITRICARERIC T 28 70 7RIEICI DA TWS., X 28R E 35
LE, X FOBBERELTHLER f(t) LT, R TH Gal(f(t)/X) WEHRTED. fto
T, R X o2 A n 7HEEEZ 52 LN TE S, 1957 4, Abhyankar 1% EEH O
774 BRI s 0 T MEDMRE 2 P L U TR L [1]. 1994 4, Raynaud &
Harbater (¥ Abhyankar $48% 5@ U 72 [4] [2]. 2017 4, #6631 Abhyankar FAD &
LDt E R U, EBE, ZTO—Mb L 7= P % LT 2 Mk R 2572 (3]

HFAEEDEREA

o (K (field) - - - WWAHE (R UE, 51 SR, I35, BI05) 28084, AHESKOKTEAR, &
HEARNZAEDHITH Y, BHIIZ Q L EIND.

o Hf (group) - - - 2HER L B2 FORE. AREEDLE, B, AR LTINS, WMtz
AN RR T 2720w o5,

o ALK (algebraic curve) + + - 1 ZoTtDREEHIK. KBS AL X, W< O DORESGREADME
EHLUTERSINIEROZ & REABDLE, TNHT 7 1 (affine) L IZHFH TRV &
LFEMETH 5.

o [EFEEL (positive characteristic) - + - FEARRKZRRERZAY, — 5 THI T 2 DIFEE L. ARBUtifr i
T 0T REE, EEEOSEDLNIEL N ITEH L.

32 3k

[1] Abhyankar, S., Coverings of algebraic curves, Amer. J. Math., Vol. 79 (1957), 825-856.

[2] Harbater, D., Abhyankar’s conjecture on Galois groups over curves, Invent. Math., Vol. 117,
No. 1 (1994), 1-25.

[3] Otabe, S., On a purely inseparable analogue of the Abhyankar Conjecture for affine curves,
arXiv:1705.05979.v2, to appear in Compositio Math.

[4] Raynaud, M., Revétements de la droite affine en caractéristique p > 0 et conjecture d’Abhyankar, Invent.
Math., Vol. 116, No. 1-3 (1994), 425-462.
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GPS-ASAIICE DCQ0 FERIL A HED M ER - i ERETEICET SHE
OFHREE - KFx2 - KAEXR - RBEEL>-BHFEK -NHES'
Bt KRS RES R R B SR
BAL RS AR 5 SR P E PR 2 AR 2
BRI RE

2011 FFHAL PP HUE 21X L O L LT O B HIEE ClE, HUBRFO 7003 IR % I TH BE
IR RN EN AU D, MR B, 7L —MER TORIE 30 (MERF D) [2k->T
HECLH 7T, HEBRMEBRZENL, 7' —MERICBITDRDT 0[5 (MR T 0), K
BRI E WV ST O T BB RZLSTAELS ' 2O, HUERE - #i5E% 30028
BTRODHZENL, TV —MERO ) PRI AR DI LT DN 5T, FEFICHE THS.

HACIHHUER D HUE IR - MR R 01, 1 EEHUS R BB 53D 7N Tod, Z OURIELS
-T2 B LD IERNITH F ISHREN TR, ARFZETIE, BAEMHIER O 2012 125 L
SERES AL GPS B8RS & 7 FIC LD B s 22 B (GPS-A LI #8123\ TR IR LB
Wz 32 hE L, RAL I H R OV R BhE ORI 23 72, IS, ZOBLHIKE B4 v -
B BRI 3RO AR D [RIRFHEE 21 T o 72, MBI 0000 L B 90451, Azl
THEESNAL AN LD, RIFFE CIEHMMEE A2 BB L7V — BEE VWA ZET, [FH
RFHEEZA TV, HIER O MR BV 7 — 2 LD IR IR 3~ 53 A O F) A A T

GPS-A B, BRI Tl MR LD e E X ONDIHE 2T A E O BRI H), +
OAAITII B MR A E), FMITIIRZN T DICLDEE 2 HILDBE /R R M E DO MIE
BAEBMFHUS T, ZOBRRE A V- CHIER - MUB% T 00 O RIHEEZIT 7282
A, WEROHEE LS ZE /- 3 REED @ N N3 M a5 L TET-. RIS, ARHEERS RIL, 1
TP OHIEREF T RO D LN R K THALKE 39.2 EETTHHI AR LT, FATHFZRICZLY
A A S X U BRI b/ 40.0 FEETEL QUWVEZENb -T2, dbik 39.2
FOHALD BRI TR H 3070 & DO Wi 3~ DA O ER CTHA LT SRR T 5.

P HZEDHHA
BT ERHERICA LB DWWV E L (BB ARV Mg <0
SRETRMEREFN . HUF OREMEIZ L > THUR A B O BRI RLEN A > TAEU DL BLS
-GPS-A #lHl: MRICERE Lo B g O E %, ¥ EOBIRIMNZIS TS GPS HIfL L
i b= JEE 5 O 2 PR (Acoustic ranging) DfH A A o 12 o TEHAIF- A8 R
B2E IR

Wang et al. (2012). Deformation cycles of subduction earthquakes in a viscoelastic Earth. Nature.
Hossen et al. (2015), Tsunami waveform inversion for sea surface displacement following the 2011
Tohoku earthquake: Importance of dispersion and source kinematics. J. Geophys. Res.
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MBI LEE _SREREICKS
BEEF /IBERobrOMXLE—XY FORE

OfEmES - BALEH ° - Si8HE - AEEBE - WREM
RIAKRFRZREBFHAEDEER
BREAFAFRETFHRRERET »EHR

MFBEMEE () BHEOW T2 AT 5MERTI~ VT 7 za A 7 A LRI, ITEYMEY O B )
DEEATHIFES LT WD, vV TF Tz A 7 RAZBTLRFELD1H5L LT, hrAHLE—AL b
(% 1) 23V, ZAUTZERISESFRIE™ & REE SRR E"2 2 [FIRF ISR 2 i E & L CaIG LTV
L. ZOXIBMEOMWEEZRHRLHFIEE LT, JH &l
WHRASHG) 3 ® 5. SHG &1F, 2 ROIERIENF I FD—
HMTh, 22ROV 2R TETH D,
F7- SHG 13, WEOBEIIELT bIk{ET 50T, ZHEE \_;]
KB ORIV T < RFR BRI O ALIC B BUR e . X 8.
HTFETHD. Lo T, SHG X hrA Z/LE— X Ok

~
Q
~

FEE L THIBENTVS[LL 3. © —
Bk, REMBBBAEEO 1> CThsSm~vmg £ W,

(NigoFezo) (2, NTHIZR =D/ fiiki % fH-5: LIz RErE(R ; aop ¢ ‘&%ﬁ '-...'g;': ]
T M ERER Uz, )b, fER L 723Ut SR B “ 400 AR
BOAFM) 573, = OREHE, SMBRSIC OABE TR T @ % B
A UNIEEE LD ENTRERINTEY, X 1@ ? -100 50 0 50 100

Magnetic Field (mT)
NIk 972, HWEFMIZrA FLE— %/F#%ibfw
DIRAEE AT ZENTE D, Fhxld DOREHZ I X 1. (@) A ZE—A > hOREKA.

&m@&%@ﬁé%@mbf,mmﬁ_;ofwgnkbn (b)ikBld AFM . (0)llE &7z SHG »
AXNET—RAL M2 SHG THIT 2 Z LT L= (X 1(c) .  BEHKAENE. BEGE afhiEic hea &L

FT—AVMIHELIZE—27 0305,
EMREEDRA

ZEFR SR FRPE™ « ZE R BEREAE (2,9, 2) = (—x, —y, —2) TR L OB A E R 202 &

- RERIECACTFRIE™ © IR SCERERAE ¢ — —t IS L TBRIMEE 2 B2 2 b 2D OFREIC X
TYBRIMEENE D DI, RIFRER D) EWH. baAf ZE— A2 ML, 22 RKEERIFRE S
IRe ] SR B B AL TV D

< GEE m AR IE AR (SHG)™® - A S B w D A BT ST L7220 08 T 2 BL8. AR L
HDOWEITH ORI H D DT, Hil 21X K 800 nm DY & ASd 25 & SHG £ 400 nm TH 5.

SZ X
[1] B. B. V. Aken, P. J. Rivera, H. Schmid, and M. Fiebig, Nature 449, 702-705 (2007).
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b

ONBHE " - KBS - IRIEERL " - patE - glm—" - Adts—" - seEp’

Bt A AR E SR s o
Mtentx/ vor 20

(5]
WES T HREFTEBIC X V% L O EL > 7 40 (4Cs, 55Cs, 1%Cs, ¥7Cs) 23R & 2,
BEEZ P OICIAFESFERI N, s v 2 2E/B LT RO TS ¥ ) ol
BHHE > 7 LI X ATE RSB I N, X a0 AFERFICHELZZI TS, LaALAaR
b, ¥/ a~oitfttEt s v LOBITICOWTOFEMAIEAIZIZFEA R n, B LTox/
I DOREWEMHRT 2720, AFZE TR, BIEx/ a0 o 7EE (F 7 2) ~oB{THO%
B2 REICHN, REAR 2> Y LOBTHBZ AT 22 HNE LT,

(5]

R > 7 20 (Cs, ¥Cs) THRPE I NI BB REILER A A aicow T, KRR R 5
JEARe, DM &M EDREL CTHMZFAR L 72, ¥/ ailkhix /7 v 7 REAREREP IcK o,
B ICE S N LT ORET S Lz, B o P - BRI, IR 5 EIRKE BT220 (v
<~ FREE) ARV, I Imm TAI 7 40—, 045 pm AV T LY T 4 AR —F T
BRI % 1T - 72, EHIHZEE. 39— Tk - 3L L T 100 mL(U8 )RR ICEED . @il
JE Ge FEMRMIBERTH VO EIT O, BEEEEZ EE L 7=, AERIC X 2 BUGTRE D= % &
BT 5720, MBEDMEITE T oI L7 2011 4 3 A 11 HEFSICHEEZSHIEL 72, TAH V42
JEBItH X, FEKEES T I AHEMBRCERL /2,

[ 5 & E52]

2011 FICRBR L 2 T 7 a2 L. B
Pt (BCs) LREERT Y L (1BCs) FNFNICD 95 | WEEET T L
WTRATIRE E R 2 &L Ak, FLRR C i b2t E
BRLTHZICHPDL T KELL Y LOSTHBREVT o
EEPIDTHRHLE (HRD, REEKE, WODf 1T 15 1
MITh . B s Y L RT3 e 2 U LD B

20 | wEE ST A

B8 DJEIEDE D b [FRRFTAEDRH Y | e > v 10
LOTIHRE AR L Y, HIEF 7 2 L 3dioMHAzZR L 5 -
7o AR TIX. ¥/ aBIG BT 2REL YV L LG 0 -
Tty LDENTOWT, FRDMEERRFH S, AR D A B F A =

vy MRESMOBIE 2 OMETT 5 & T, KfFHTH - . 2011 4E 5z % Fi o ks L 7
EER S T LD F ) a~DRATORKEAAC, OM - L4 xrr5ra0esw noBfRK
Moesyy ZoBTLLT IOV THLAICT 22 LR

TE 7,

[1] Martine C. Duff, Mary L. Ramsey, J. Environ. Radioactiv. 99 (2008) 912-932.

[2] hXE&d* 7 v 72 HP [ o Z0##54] http://www.kinokkusu.co.jp/saibai/saibai.html
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Averitt, D. van der Marel, M. Dressel, and K. Haule, Rev. Mod. Phys. 83, 471 (2011)
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[3] M. Dressel, M. Dumm, T. Knoblauch, and M. Masino, Crystals 2, 528 (2012)
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Extreme Outflows in AKARI-selected ULIRGs at Intermediate Redshifts
Tohoku University Astronomical Institute
Xiaoyang Chen

Ultra- and Hyper-luminous IR galaxies (L_IR >10712 L_sun for ULIRGs and L_IR >
10713 L_sun for HyLIRGS) are a population of galaxies with strong IR dust emission,
which is associated with a powerful AGN activity. Currently, identifications of
ULIRGs and HyLIRGs are dominated by broad-line QSOs, but existence of FIR with an
extremely faint optical counterpart suggests that there are significant number of
obscured QSOs among the FIR sources. Utilizing the unique sample of bright FIR
sources in a wide survey field from AKARI FIS Bright Source Catalogue, we look for
luminous type-2 QSOs at z ~ 0.5-1 by identifying FIR sources with extremely large
FIR to optical flux ratio.

In order to reveal the nature of the optically-faint FIR sources and to kick-off a
systematic search for type-2 QSOs at intermediate redshifts, we observed 8 AKARI 90
um FIR sources with a faint optical counterpart (i > 20 mag) using FOCAS on the
Subaru telescope. They are identified with emission line galaxies at z = 0.3-0.6.
Through optical - MIR - FIR SED fitting, their integrated IR luminosity are

estimated to be 10712-10712.5 L_sun. The identification of these ULIRGs at
intermediate redshifts comfirms the effectiveness of our selection method. One of
these objects show broad [O111] 5007 (FWHM of 2200 km/s with blue shifts of 2300
km/s) and [OI1] 3726 emission lines (FWHM of 1100 km/s). The co-existence of
extreme

outflow and high SFR (~ 1000 M_sun/yr) suggest the galaxy evolves into its most
active stage when both of the AGN activity and star formation reach the peak period.
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Mabhler HIEEZ, Laurent ZHEHADONEEZHYD, b—F A ETHAO L THESNBETH 5. Mahler HIE & 7D —fik
(bid, WA & OE O EEMEH E X, Kontsevich—Zagier DB 2 HUED 5, AR I N T WS,

AWGETIE, £9 1 ZBZHRNIIN T 5 &Ik Mahler fllE (AN HMM) OREARZ7RT. ES5ITTED 1 25
LZIER L, HHFEOIEANEZ 72 T2 28 EACHT 5 ¥ — & Mahler I (BLF ZMM) 234 Fii oA HR
e UTOMfiEfizRi>Z L 2RT.

HMM & ZMM i, #8875 Mahler IO —f3{LTH 0, MFCEXEND
Definition (/X Mahler #lf, ¥ — & Mahler #lZ; [1], [3]).

Laurent IR f € ClzT, ..., 2F|\{0} 2Hl5. k € Zso 12X L, f @ k X Mahler flE my,(f) %
1 i dry dz,
P — 1 s Ty)])— - — (€ R).
)= e [ (st m ) 22 ey
CHEHFTS. £/ f O¥—& Mahler fIfE Z(s, f) %, BRI s ORBE LT
1 dzy dz,
Z . Uy |t I
(S,f) (27‘(’\/—71)" /T" |f(x1a y L )| x1 Tn
TREETD. 2L T ={(x1,...,2,) EC"; |31 = = |2, = 1} FEFRFEHII—F X TH 5.

Mahler #IX> HMM OB I3HE U <, BURIZREHRHNIZBR R ClEMSd THZ2w. £ 2T ZMM 2 HMM O RERK
BTHBHZ e 2EP L, HMM DEENZZFHE TR VWIS 2 8fiE ¢~ < ZMM 2 B4R e U T2 5.

2 ODHEAFMED S B, 1 DIFFE (1] OFEHTH D, ZMM O FE T EAMEE il 5:
Theorem. (773 [1])
|  Laurent ZIERX f # 0 KL, Z(s, f) 1& R[s] > Foo(f) KB 2 FHEBEED 5.

£ 5 1 DI Biswas & Monico (2 X 23 HEFER 2] TH D, SEIFLERD TP FOEEEL2HIRETHS T
B u(f) ZERL, HODOFREZIIRL 2. ZOEHD u(f) =1 DEED, Biswas-Monico DFERIZH 72 5:
Main Theorem 1.

1 28 Laurent ZIHA f # 0 O T-BHE u = p(f) PIED & ERAIKAL:

o LIme(l 1 Y

a€Vi(f)NTY, pa(f)=p

2 OHDEEMTIE, 1 BHZEHAIIHT 5 ZMM QL EH ETDIB EWEHS AT U2
Main Theorem 2.

|  1Z%k Laurent ZIHA f £ 012U T, Z(s, f) 1IFERBERBE U TP AFENHER S 1, fBIZT T 1AL

3OHOETH TIE, AL HAZNT 5 ZMM D2 EiHA DRt & 5 2 7-:
Main Theorem 3.
Laurent ZIHRA f # 0 1%, (0,0) € R2 2% (fn, f3) : T" - RZ OFEAMETH 2 L IRET B L &, Z(s, f) 1TEH
TR L U T VI~ b B & 40, M4~ T 14

2 3R

[1] H. Akatsuka, “Zeta Mahler measures”, J. Number Theory 129 (2009), 2713-2734.
[2] A. Biswas, C. Monico, “Limiting Value of Higher Mahler measures”, J. Number Theory 143 (2014), 357-362.
[3] N. Kurokawa, M. Lalin, H. Ochiai, “Higher Mahler measures and zeta functions”, Acta Arith. 135 (2008), 269-297.
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(Mg, Fe),SiO4 + H,O — (Mg,Fe);Si:Os(OH)4 + FeO+Fe,O; + Mg(OH),

Olivine Water Serpentine Magnetite Brucite
CORIGICOWTHRE =0IC, NKEPLP Y FAOBERE L4 vy oKELEEHE
Btz {ftbhTwa (2], L L., KEZHOWIHER ICafaitRnciEs 27
J X — F VAT — L TOMM R REE(L %2, FZiEEEFIEMEE (Transmission Electron
Microscope; TEM) % HWCT” % 0" CBIZ T 2 EFIfTbh Tz, D7k, AKif
FEIC BT, KEZEOWIIHOBEZ IS 2 720 1c, KEZE D TEM % 055 %
HWLTHY VD&KL 7uw 22 f#T 2 2 L 2EEME L7,

AT CIE B DO E A L ARl IR [ RE T H 5 Ffik 7 TEM BB v £ — %2 Fl v,
flike AV e vipREzKEA Y ©vyoEEK~50 FRE L LCE AL, 100°CITh#A L 7= %
¥ 20 IR B 21T o 72, imAE - RER O St 23 12 0 TR (L R)IG OBIZIC IR & 72 2>
o7, BIEEL K OREICIEREWES R L 7- 2 L B8R I iz, T id, KEZ
HOMKECERT 2 EREYECH L EZOLND, 5HIF. TEM AL X —% X LICH
WIRECTIATE X 51cT52L, DL FFAX—~FHATIHITKEAY EVE2 D
LZIEORRIMEAL 7z0b TEM B2 (0 5 2 & T, AV €V &KV ~ZT 2
H%ZZDOLETsc L2 HIEL T 5,

23 3CHk
[1] Brearley A.J. 2006. The Action of Water. Meteorites and the early solar system Il, 587-624
[2] Jones C.L. and Brearley A.J. 2006. Experimental aqueous alteration of the Allende meteorite under oxidizing

conditions: Constraints on asteroidal alteration. Geochimica et Cosmochimica Acta 70, 1040-1058 etc.
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Source location determination of volcanic earthquakes at 1zu-Oshima volcano
based on seismic cross-correlations

(OTheodorus Permana, Takeshi Nishimura

Department of Geophysics, Tohoku University

Source of the earthquakes, or the hypocenter, are commonly determined by picking the onset
time of P- and S-wave, and minimizing the residual between the observed and predicted onset times.
This technique is known to be reliable and widely used for locating the hypocenter of tectonic
earthquakes. However, this study concerns about the earthquakes of volcanic origin, where volcanic
earthquakes and tremors are often not showing clear onset, and determination of their hypocenter
has been a challenge in seismology and volcanology.

We propose a hypocenter determination technique using cross-correlation analysis instead of
onset time picking. We adopt the source-scanning algorithm (SSA) that is originally developed for
locating tremor sources based on cross-correlation functions (CCFs) of seismic waves recorded for
pairs of stations [1], referred to as CCF-based SSA. This method defines the hypocenter at the
location where the sum of the amplitude of CCF envelopes at predicted travel time differences is
maximized. However, the estimation errors of CCF-based SSA have not been well examined. We
apply the method to locate volcanic earthquakes with known hypocenter to quantitatively examine
whether the method works for the seismic data recorded at a volcano.

We incorporate a seismic velocity model to compute the predicted travel times and avoid the
inaccuracy of travel time estimation in the original method. We analyze volcanic earthquakes
occurring at Izu-Oshima volcano, whose hypocenters are also determined by a method based on
onset time picking. The modified CCF-based SSA is applied to the observed waveforms at six
frequency bands ranging from 0.5 to 16 Hz. Comparison of the estimated hypocenters and the
hypocenters based on onset time picking shows that the small errors of about 2 km are obtained at
higher frequencies larger than 4 Hz in horizontal distance and shallower depth. We stack the CCFs
of a number of earthquakes occurred over a small area to simulate a volcanic tremor and apply
similar analysis. Smaller errors are obtained, suggesting that long-duration tremor data should be
processed in segments in order to obtain the CCFs to be stacked.

The modified CCF-based SSA may serve as an alternative source location determination
method as well as a tool for volcanic monitoring, especially for locating seismic events with no

clear onset, such as low-frequency earthquakes and tremors.

References
[1] Droznin et al., (2015), Geophys. J. Int., 203, 1001-1010, doi:10.1093/gji/ggv342.
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Interplay among high-temperature superconductivity,
electron doping, and lattice strain in FeSe thin films

G. N. Phan® M. Kuno? S. Kanayama?, K. Nakayama?,
K. Sugawara®, T. Takahashi*®°, and T. Sato®°

Department of Physics, Tohoku University
WPI-AIMR, Tohoku University °
CSRN, Tohoku University °

High-temperature superconductivity (HTSC) in heavily-electron-doped single-layer FeSe
film on SrTiO; (FeSe/SrTiO;) [1] has attracted intensive attention. Recently, HTSC has been also
realized by electron doping via deposition of potassium atoms onto multilayer FeSe thin films [2].
This simple technique to control the carrier concentration has boosted the exploration of HTSC, and
consequently HTSC has been discovered for FeSe thick films and bulk crystals [3-5]. To understand
the role of electron doping for HTSC and to explore a more functional way to control the doping,
we have deposited various alkaline metals (K, Li, Cs) on FeSe/SrTiO; and investigated the
electronic structure by high-resolution angle-resolved photoemission spectroscopy (ARPES) [6, 7].

A representative electronic
structure observed on Cs-deposited
multilayer ~ (~20  monolayer)
FeSe/SrTiO; is shown in Fig. 1.
The observation of a large electron

Fermi surface around the M point,
corner of the first Brillouin zone,
indicates  successful  electron
transfer from Cs atoms to FeSe.
We also observed an opening of a

large superconducting gap, P | e, “
indicative of the emergence of L S il W
HTSC. In this talk, we discuss the ko-(?c/a) 0.2 ko'(?c/a) 02 08 « 1(&?/51) 1.2
C e el . . y y X
51m11ar1t‘1 es and differences in ﬂ,le Fig. 1. (a) ARPES-intensity mapping at the Fermi level (EF)
electronic structure among K-, Li-, for Cs-coated FeSe/SrTiO; measured at 7= 30 K with He-Ia

and  Cs-deposited FeSe/StTiOs,  monochromatic light. (b) ARPES intensity plots near E as a
and discuss its relation to the function of binding energy (B. E.) and wave vector (k or ky)
origin of HTSC. measured along the cuts 1-3 shown in (a).

Technical Terms
* Electronic structure: dispersion of energy states, which electrons are allowed to have, in
momentum space.
* Brillouin zone: a particular choice of the unit cell of the reciprocal lattice in momentum space.

References

[1]1Q. Y. Wang et al., Chin. Phys. Lett. 29, 037402 (2012). [5] Z.R. Ye et al., arXiv:1512.02526.

[2] Y. Miyata et al., Nature Mater. 14, 775-779 (2015). [6] G. N. Phan ef al., J. Phys. Soc. Jpn. 86, 033706 (2017).
[3] C. H. P. Wen et al., Nature Commun. 7, 10840 (2016). [7] G. N. Phan et al., J. Phys.: Conf. Ser. 871, 012017

[4]J.J. Seo et al., Nature Commun. 7, 11116 (2016). (2017).
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[1] Griffin. W.L et al., 2013. Continental-root control on the genesis of magmatic ore deposits. Nature
Geoscience, 6, 905-910.

[2] Michibayashi K et al., 2016. Natural olivine crystal-fabrics in the western Pacific convergence
region: A new method to identify fabric type. EPSL, 443, 70-80.
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[1] Maeda et al. (2018, EPS)
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[1] Poirior (1994) Light elements in the Earth’s outer core: A critical review. PEPI, 85, 319-337.
[2] Labidi et al. (2013) Non-chondritic sulphur isotopic composition of the terrestrial mantle.
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Optical properties of multilayer dielectric stacks: Hidden
symmetries and application
M. Shoufie Ukhtary, Haihao-Liu, Sylvain. A. Nulli, Riichiro Saito
Department of Physics, Tohoku University, Sendai 980-8578, Japan

Abstract: Photonics is a branch of science that studies how the light propagates

through the material and how to modify its propagation, such as how to prevent the
propagation or to localize the light, which can be useful to amplify the electric field. To
achieve this, one can use a system containing N layers of varying dielectric media in
one dimension, which is called multilayer dielectric stacks. By manipulating the
sequence of dielectric media within the multilayer system, one can control the light
propagation through it. In this work, we will show that the number of light
transmission probability (T) values for the N layers is not arbitrary, instead there are
either (N/2 + 1) or (N + 1) discrete values of T for even or odd number N, respectively.
This high degeneracy implies the existence of hidden symmetries within the multilayer,
which we will explain in this work [1]. We then apply the multilayer system for
calculating the absorption of light in undoped graphene suspended inside the specially
designed multi-layer structure. We found that the absorption is enhanced up to 50%,
which is much larger than conventional 2.3% graphene absorption without the multi-
layer structure. We believe that the enhancement of absorption is due to the
enhancement effect of electric field by interference occurring inside the multi-layer
structure. We will show that the absorption depends on the number of layer and also

the ratio of refractive indices of the dielectric media of the structure.

Technical terms

1. Graphene: atomic layer material consisting of carbon atom arranged in
honeycomb like structure.
2. Degeneracy: two or more objects having the same property.

Reference

[1] J. Phys.: Condens. Matter 29 455303
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Quantum tunneling with friction
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AORIAD, MBI, HEHEREY), WRIERHEREY)) OZEhZ T L7,
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& Xk
[1] FefSE, 2016, IlEWEEIMEEIZIST 2 EEE OHERT - R RICEIT D198, ALK PR ER 1
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H., 2016, Numerical Simulations of Large-Scale Sediment Transport Caused by the 2011 Tohoku
Earthquake Tsunami in Hirota Bay, Southern Sanriku Coast. Coastal Engineering Journal, 58, 4, 1-28.
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Seasonal variability of Indonesian Rainfall and Ocean-Atmosphere
Circulation over Indian-Pacific Ocean with the two epochs of Regime Shift

Murni Ngestu Nur'utami, and Tadahiro Hayasaka
Department of Geophysics, Tohoku University

Indonesian rainfall variability was resulted by the interaction between ocean-atmosphere
around it. The interaction not only assigns the variability in interannual time scale, but also in
decadal - interdecadal time scale. Based on that, understanding about the Indonesian rainfall
variability in response to the influence of temporally varied climate variability caused by oceanic
and atmospheric interaction is to be main objective in this research. Recently, it was known that the
interannual climate variability can be modulated by interdecadal climate variability. The Global
Precipitation Climatology Project (GPCP) rainfall dataset and the Japanese 55-year Reanalysis (JRA-
55) data for horizontal wind, and NOAA’s Optimum Interpolation Sea Surface temperature (OISST,
also known as Reynolds’ SST) are used. The Empirical Orthogonal Function (EOF) is used to find the
dominant variability of Indonesian rainfall on each seasons (March-May (MAM), June-August (JJA),
September-November (SON), and December-February (DJF)) in time series and spatial. The
dominant patterns that appear in each season are different between each other. The results of the
correlation coefficient between principal component (PC) 1 in each season with several indices
(Nino 3, EI Nino Modoki Index (EMI), Dipole Mode Index (DMI), Interdecadal Pacific Oscillation (IPO),
and Pacific Decadal Oscillation (PDO)) show the specific phenomenon of climate variability that
affect the rainfall.

In DJF and MAM, the central to eastern part of Indonesia has a pattern recorded on their
first PC and is influenced by the ENSO, IPO, and PDO which only dominant in MAM season. In JIA
and SON, the whole of Indonesian region, except north part of Sumatra in SON, has rainfall
variability dominated significantly by the influence of ENSO, DMI, and IPO. The negative correlation
results are consistently shown between PC 1 and the indices in spatial and temporal.

The 9-year moving average is applied on the first PC and the indices to understand the
fluctuation in decadal time scale. The results show the similar patterns and capture the positive and
negative phase in interdecadal time scale with a point of change around the late 1990s. The
composite calculation is performed to determine the rainfall anomaly and the ocean-atmosphere
condition based on time of phases of PC 1 and interdecadal epochs. The frequency of rainfall
decreased is higher in before 1990s and the frequency of rainfall increased is higher started in late
1990s until now. The influenced area and ocean-atmosphere conditions are consistent with the
patterns on EOF results in each season, except for DJF (2011). The southern part of Indonesia is
dominated by decreased in rainfall while negative phase of El Nino Southern-Oscillation (ENSO; La
Nina) was occurred. That is caused by SST over sea in west Australia to be warmed intensively, as
known by Ningaloo Nino. The wind motions move to Australia continental from eastern Pacific
Ocean and western Indian Ocean.
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R, C——CR", R’ R,C  CR,
SR
SYLUBEITEHAEEYR
L,M——SiR, L,M—SiR, SiR,
Si . <=\ | | | || BKEGGEL ()
E E E—E
FEAARER \
A7

Alal, FAE, BRITUIIRE TR SNEZT =4 v ) LR IVE T LT e RBXI OV L
XU DRI ERFIL, AZ B AOSORFERITSIST D 4 BERHADHEEIZ AR LT,
TATE REDRIGTIE 94-97%DE VIR T 2 BAERKR L, TAXF EDKIETH 67-75% &t
BERIEWNER T 3 AR LTz, B, 2101%, YU L UEERET AT e REDIGIZ X W AR L
t4§ﬁ%%®@bf@$%%f%éo$%%f INHDOFERIZ OV TR RS,

(Fodotoy L ostik)

_ . 0 B 10
H C) R < > — H ‘@
OC//V‘V\SI - R =F, H, OMe vlv /H R= CF3, F, H . OC7W\S|
oCe—d T FLFER oc~/ §S\i FLEY OC ) ( T
Djé oc Tsi H
R H R
) ( Tsi = C(siMe); ) 1 3
*E P R O A
*1 RSB T DO 0 ITHE R TR T RS LT RO A,
*2 AL ROS A L T ERICHAE L CEDORICHE Z IR S 503, £ OGO/ ¥ Sam 2 RS

72, T2OBLRGRICEN R WIE,

AL T A ABEVARIS 23 F DA VT 4 (TN )N IRFE-IRFE EHREG O U, ARk a#k TR
LW 2 FDA VT 4 UVERRT DN EREA T OIGED Z &),

3CHK 1) T. Fukuda, T. Yoshimoto, H. Hashimoto, H. Tobita, Organometallics 2016, 35, 921-924.
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Belle 1T EERIZ B 1T B RV F VifEfE
B— KnryDY¥Ialb—¥a iRk
~ A simulation study of the penguin process B — Kuy at the Belle I experiment ~

FALRFRF BB A e R B L
AH A8

BIE R © ML X T\ B BhE 7B SARHERIAL & I 1 X, Bh & O SFEBRkE S AN HE R Y oD 3L 5 -
EFELTWARW, LU, HAKYEOM, EoE Fimflesdd, MEMEHO KR4 L,
FERERE TG T E A WIS K EELTWS, TN E THEEER 28 2 55 L\ W RLH
MR INTVEH, FIYWHOMRITLYEZEZ SN TV IZBRE AL, +oRFiYEER O
B ZTD 2N TE TR, Belle IT BRI SuperKEKB JIl##: TE 1 & BE 7 2 @2 S &,
B il &2 REICAERL, ZOAMERERZHET S Z & THYHOER 21T 5, SuperKEKB
DIV I/ ¥ T 1 1%, Belle Il DFTE TH % Belle EERD f# 2% KEKB @ 40 f% T, Belle II T
X, BNV I YT 12U T Belle®50 5D 50ab~! ZHIE L. #alidZOHIBZIT D,

BEHT ARV F VB EIEENDS b — sy LWV ORI, FEHICERENPEVEHRLDO—DTH D, IE
WRANZBWTY ) =L RLVD b — sy DXAT T T LIS N, XA T 7T LITIV—T1R
VDFE LNz, FEHEBHRIOFNRANS <20, FHREISHYEEO R 2B L 3\,

b—syld. NFaYLARLTIE B — X,y F4
7 or e pticle NS S (X ks 7 4—2 2B RaY),

(Hﬂwmﬁkﬂwﬂﬂm‘ DX, DK it m T IclRET S D
- > », B— Kny Thb, KnlZHETS X, &L

=y

t/c/u or new particle 8 ’Cﬁﬁ:éﬁ{ﬁ!ﬂéﬂflﬂ% O)Li\ K* (892) v
o K3(1430) TH 5, L L. BIIEEDHIERE T
ML b= sy DT 7 XY HATTT 00 W= THBE 4y ((802) & K3 (1430) OB A A0 e p

BWTHK FOHFLS A FE, ) 3
’ My L TH Y. Belle IT 17 & 255825 A

LD, —F, D X, & LT K*(1410), K*(1680) % DL YV F Y 2DHFLGE FHIT TV
b, TNORFBHROL Y F Y AIZBENT, KERFYEOME 2B TE 2 5EMS H 5,

AREFZETIE, K*(892), K3(1430), K*(1410), K*(1680) DL V' v A% ME L., FEFEFRL L
TB"— Ktn vy, Bt - K,rty, Bt — Ktn0% 2 HERK L7z, 2o, LY F U AZ208L
THHli U, ARSI, B8N CP AR DN, 71 Y A U NFRED#N & \» 5 72 Bl & O
Belle IT EERIZB 1 2#iit A% AE o7z, LY F YV ADDEIZIZ. N YT 4 AN E My,
DRz, NV YT AR, VYTV ADAE Y T ILHEN RS2, HE—AY Y 2
Thod K;(1430) 2O LY F U AN SDEETE S, TOMD LV F YV RIE, Mg, 2% 714 v
T4 VT UTHEEL 7=,

Z DFEHR. Belle D 2#iET & A Uit & %2 H\WT Belle II THIE 217556, B — K*(892)y
IZDWTIX Belle & [AfEE DHEGIFEE L 25 RED D 2B o N7z, 7z, Belle I D2#ftsl % H
WG, RE U 7z FEES BT B iR E D E A1, BY — K*°(892)y : 0.24%, B° —
K3°(1430)7 : 0.73%, B® — K*°(1410)~ : 6.78%, B® — K*°(1680)~ : 7.51%, BT — K**(892)~ :
0.32%, BT — K;7(1430)y : 1.25%, Bt — K**(1410)y : 10.77%, B* — K**(1680)y : 13.10%
CHEE ONT, 20% LTFofETHETCENE, T 2R 25DT. B —» K*(1410)y,
B — K*(1680)y A%, Belle II EEBRIZBWTEBICHIES NS Z 2 MM S5,
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SHCUISRE—AF(N=13-600"DEBEZXRERGICETI23EFHRONHE

OfFIEM * |ILAMZE" NMIKA® FEAEX® WAERR® BAEBE=Z®
hETE® KTERE® XERXH®
RERZAZREBZH|RMEFER * RAKRZEZHLEEH " g7 VvRe

[(FF] &E7 7 A% —138E)» b EEOEBIR -5 72 2/MEM T, & & EfEFE o WAL
ET 5, ZOOEREHETIEALNR2WER - (LFRIHEZ L, S OITERR T (77 2%
— YA ) \RTFE LTS, RO tEZ o, e Th . Z ORI ZREGVED B il sk &
~DISHANHIHENTWD, BT 7 7 A2 —1TBW TR HES F 215 S8 S kil & L
TOMEN S Cu, (0= 15-65)E O, & DFULEBR[L], Cu’™ (n =3-25)& 0, & DRSEBR[2])7: £ 23T
DTS, ABFETIE, EHICRE 72V A X2 THY 7 AKX —1EA 4 Cu,"~D O, D5
FOGEERZAT o T2 AR LTo A A U FRITRA TR AV E & M3 H(TOF-MS) 2 W TR L. &3 A
RO BROGER G L 72,

[Fis ] EZBeEE s 72~ % ha v 28y &Y o ZYEMHPPIMS)E W =& )8 7 5 A &

—A A F(nanojima®)[3] & TOF-MS m 578 %, HPPIMS |2 & 0 Ak L7= 8 D7 RIL, WIRERIC

XV 100K IZHE SN RE B VN TEE L CTH7 7 A X —IEA A~ LR L, TOF-MS TH &

EHIL TR NS, ANy X AL L CHi&E 300 — 500 sccm D Ar A A &2 A=, lERLVEE

W L7z CuiZ, O s SW T, A RXDT T AL —A F 0 &5+ & DXL TER, %
[Cu;t] )

[Cu} ]+ [Cu,A*]

ELCRHMIiL 72 (A IXEIAES 7. [Cu 1 Cu, DA A v E 2073 ,) .,

R, = ky[Alt = —ln(

ER - BE] O, 28 ATHZLICE>TCu'™ n=20 25 30 35 40 45 50 55 cut (@
SR EE 3D L Cu Oy 238 <L 7= (Figure 1b), flLod l ] ’ ’

T A XL CunO;" CuyeO DA A 2 D3RG 12 55

<BHIENTZ, ZORENS R, ZRDIZEZA,
¥ A X & el LT, n=15,21,41,49 CTHEE(IZ
RS EZ R LT, SR HI3ME T2 1 Th
0. EIE pllium €7V EGE L2, Cu,'OE T
MEEIE n=21,41 TRt & 72 5, B HEENM &
725 CUy’ Cuy Tl 050 F & DEFFRZNE LIS
<L MEWEEE R LTI EEZ BILD, n=15,49 )
I T IR AR B B T 7= I Y WMMWWWMWW
AL, TNENEFE 14, 48 B E 20 | K

W R TS L TV A L& LT, 140 160 180 Tz&c;/pszzo 240 260 280
Fig.1 #l7 9 AZ—AF L DEEANT L

APo,=0Pa

T

|
T
n=20 25 30 35 40 45 50 55 . . . (b)

Jcuye]
Cuar’| Ctlas APg, =7 x10-3 Pa

lon intensity / arb. units

cjellium ©F )V 1 7T AL —H IEBRN—HKIC

A LTV ERIRE T 57 1 (a) MRsZEART (b) BRFEEAR
[ & 3CH]

[1] M. Andersson et al., J. Phys. Chem., 100, 12222 (1996).
[2] S. Hirabayashi etal., J. Phys. Chem. A, 116, 8799 (2012).
[3] H. Tsunoyama et al. Chem. Lett., 42, 857 (2013).
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Abresch-Langer 8 O PHERAR I X 9 2 FFAEFE X & £ DIGH
ol #EE - MRS
HALKRZF R F B B 55 R B 4

PR {7(t)},50 R LU TR curve diffusion flow OHYMEREEZ X -
(CDF) 815’7 = - (852@ v, ,Y(a 0) = "o-

U,k v id ZENEN y DANT IR NHEBEMERRS PLERT. BT, L(y), A(y), N(v)
FEnEhdhik v 0RX, MO HEME, MRz RT. 22T, N(yw) =1 TH55EL LT Wheeler [2],
N(v) 22 TH3HBEIZL LT Chou [1] IZLBRDEEREZMHNT 5:

N(v) =1 (Wheeler [2]) N(v9) =n > 2 (Chou [1])
Yo : WEOMP Yo : WHW, ko > 0, m IRENEIHFR, n/m < 1
L(vo) lIs = 27/ L(vo)ll, <1, | Lo <1,
L(70)?/4mA(70) ~ L. [0skoll2 < 1.
= y(t) FFIZIUR. = (t) & n BRIZPUR.

Chou [1] DFERTIXE v DEIR k PMEEORLITIETH S Z L 2KEL TWEA, (CDF) OO Hi =R A3 EAH
MEMRDZ L ZMHEID D Z L IE—BIZHL V. Wheeler [2] DFERICEWTHH TR S, #IHHRR T LT
RO EEMEZKE L TWARWHTH D, TOMRD D ITIROFFRAREANEE LG E %2R L T\ 5:

(I) L(v)? > 4mA(y), SS5HOLIE v 2O L EIZRS.

R — 2 U351 Wheeler [2] ¥ ARG 2TH5 L35 &, SAFER (I) TRATHTH 5.
AIEED EIIE, EEED OB AT (1) 2L, O & LT (CDF) OMARIARINZFET 3 2
YERIHIT AL Th B, £7, AFE T, HIEEHIT AT BT B QIR U TR E BUE T 5

O BAOKAIE O RO FHEEAHHRT, EESD n ThH D, m REENH, 51220

HASEE T D B & 5 RfEEO FHEBMHR £ 18 U T, M 7 = o a0 s
oy =rv, ~(,0)=f,

DR (t) 1SN 2 D = & 7 < — U IS .

(An,m)

EE 1. n>2,n/m<1232. ZOLE, (Aynm) PO DMSIE, BIEEAH n T m REENFRZ C?
DAL DO F-HEEARAR v (2 U TRABK D 32D -

L(7)? > 4nmA(y).
272U, FEEDEALT B DI v A n-fold circle D & FIZMS.

EE 2. n>2,n/m<1&92%. (A,m) DEOLDEL, o FEH 1 DIREZRWZT LTS, HIZ, 4o (2
B BRI T2, SO X &, L) ||k — 210/L(v0)|l, < 1, L(70)?/4nmA(vyo) ~ 1 7518, v %4
iR L 92 (CDF) O IR MAISHNICHFIEL, t 500 T2 & n HIPURT 5.

ZE 3R

[1] K.-S. Chou, A blow-up criterion for the curve shortening flow by surface diffusion, Hokkaido Math. J. 32 (2003), no. 1,
1-19.
[2] G. Wheeler, On the curve diffusion flow of closed plane curves, Ann. Mat. Pura Appl. (4) 192 (2013), no. 5, 931-950.
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LHEBRAZBBRICE TSR EEFRRE
OFx #i°- SIS4LEF" -7 BhR° - LUPFH - HBM - & /A - ILAHEE" -
BEEAX"

CEALKRE - - %, CEALK - BYE, CREEFX, ‘BX - #EH, CHEARERE, REEX W 770wy

UL H 2 VO F R T S - g i, B EREE - AERER R EOEFHR A LR L T
BV, EERWIENRTHD. L LRRL, B (259 HE~BIE) LLATO g R
(ZHT 5, ACVEREVEREERID DO - PERHERIIL, —RAICEBRFERI IV b
DR BIZEAEEE RV, FIEA—Z LT ORI T OHERFER O
EPNETHD. st LT, EMTIREREI oG O % E RFZ RN AR (13C
& 12C DLk) ORFEEED, RR-MEEAEEOWENER %18 U CHHER ISR 5[1]
TEEFALT, ZhEBRESLEOY—LE L THWS Z LY, BfifEE OFER T
24T O FEFE L TE (2]

AR TIE, A TRACEIC AT 2 e - BEERHEREY CH 5 L MR AR 2 x5
LT, HEREZITY, RIGED R ICHRT 2 RFBRMAKLEFEZBSL LI, £72, A
SEJERE B (I E T DR E T ICEEND P a R DT T SN EHEETE 21T\,
8 JEETHY 9260 T H-~7910 FFRIDFEMEFREST-. S HIT, b, ek, dbfba—
0y SHBOREYERE FE & DXt 21T~ 7. T ORER, ARKERIIBHARLO P HTF =
—u =7 U~ =T VNI SN Z E B BN E R Y, BT T O
BEARIRE COFERRELRBT LN T2, F, ABRBBHIORAINSOHD
R A& & e KAEUL A BB OENRDS, R~y =7 i sz,

AWFREORETIL, B BHAORT U7 KEEfmd BTk 7 5 Bk ERE LA O Ay
HIFRFRIMZE, B X O —7 v R g PRI R GR 2 RE L, ZOREICH S
THHLDTHD.

BEMAE

ORI - HERR L 7RO HEE ISR S D
fbfm. Bl 7rEFA Me k)

PRERE ¢ KINKAHERE L T T & 254
BEXHk

[1] Grocke et al. (1999) Geology 27, 155-158.

[2] Takashima et al. (2010) Earth and Planetary

Science Letters 289, 570-582.
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JEI) C A E 2 T ICRIE T DRI E N H D, Flo, EDIENT 50—70 HE
080 100 B EHIOZBOFEN RSN TS, LLAans, BRoHIK L, WEEN
HRAEIR DO 2R E) & OBIR B 0 T2 BRI A B O I 7o 4R D BEV IR 7N EER S T
AN

W, BEY X 2 b— 3 VBT — & 2 AL U7 AT T — 2 DS BRI 5 L
7o FHEEATT — 2 I3BIIE A LIz 4 ReT —# 2 RIBRL 525 80 ) FELWALEZ
BT 5, 2T, BHFFETIX 1982—2014 420 33 ERNT 7= 5 5 22 R4 FE O WvEE 51
fENTT — %2y FEAWT, BN SZERRKEEL & 2 ENICER L, kO A
FHEPORE., BLOZFOERMHEBRE Lz,

T, I I AR B A3 s 2 BT CIERIET THE RS 1T 80— 160 H & it i
BEINRKELS D22 RWH L, ZOERKNDS, BRIk 2 V8 5583 2 PRI
L0 WEMIZEIENC AT 2 mKUEMEER LIS SSHIEERE I Z Lichd 2 b
R LTo, ABFEOREIET, FERIEITEE R O LB OBRICERT 20 TH
0| VEEEZEEY O G RREMEDS T PRI B E T R B EEAT S S i B D A TR B RO K E RS
HPHICET A THD EVZ D,

130°E 140°E

e RN B 3BT 2
BRI A 70 3 T RE
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HBEOTFROFECKLERTNND ZHEOND DD LR,

BAELEZTFENELLEET 27201213, FROZRITEREOHBE (HES
72 E DR E ELEE T2 &) DU ETHLN, BEOHAICET
DEFITIEF IS D720, RIS CIXAEORERICH bR L2 HWTIERAE
DOHFEZ HE LT,

Rt Uidg (X)) & |mnlflas IR o Oz
PN B MR ORI & R | i | 38
LDOFESOMABEDbEIC E 11
TRELVORENESNS (K | @ geroscen
1), BE LOBFABBETIE., fx 0ESEAHEAT I EIN@EYNCHIEISIND Z
LT, BELOEEMELND, ZHIZ %Lfi\%tV@ﬁ@@ﬁéw@%
ELVORELZELTEY ., ZOERE S LITESED EOR IITHET RE )
PRFEDELEZEZLENTNDNR, FDAH= XA®A*i$%%T%oto
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Development of novel G-quadruplex alkylating agents

(OMadoka Eurika Hazemi, Kazumitsu Onizuka, Tomohito Kobayashi, Akira Usami,

Norihiro Sato, Fumi Nagatsugi*

Department of Chemistry, Tohoku University

[Background] DNA carries genetic information of living organism which recorded in combination of four bases
Adenine (A), Thymine (T), Guanine (G), and Cytosine (C). In addition to the arrangement of these four bases, it is

known that higher-order structure of DNA is especially Telomerase
. .. . Telomerase /%C)/Q@Q’\
important. The sequence containing large repeats of Guanine 5_\ 7 g “ |
. " ) EGmeEEOﬂgEJHOn y
(G) is found to adopt a 4-stranded DNA structure called 5 i telomerase in cancercells  *

immortal

Telomerase

G,

4

B2}

G-quadruplex (G-4). G-4 structure is found in biologically

NI Y
G

significant regions such as in telomere which is located at the _ Telomere 4 KO relomerase
- - G-quadruplex ‘?‘9,1.{ inhibition
of human chromosome. Studies have discovered that the G4 binding G «

telomeric part of chromosome becoming shorter each time a cell Fig 1. Telomerase inhibition by small molecule
divides, which eventually leads to cell death when it reaches stabilizing G-quadruplex structure

below a certain length. On the other hand, it is thought that cancer cells can divide infinitely because the shortening
of telomere is counteracted by a certain enzyme called telomerase (Fig. 1). It is widely reported that the telomerase
activity can be inhibited by stabilizing the G-4 structure in the telomere using small molecule. Consequently, the
development of small molecules that stabilize G-4 structure as new potential selective anticancer agent has attracted

many attentions.

[Introduction] Our group aim is to create a small molecule that not

only can recognize and bind to the G-4 structure but also can perform ~ ji™ e [ - 1 N,“T%

a chemical reaction (alkylation) to it. We have reported an effective “\"rWNH
alkylating method for certain type of DNA structure using (mercsltr [ O ;) R
2-amino-6vinylpurine (AVP).. We implemented the vinyl reactive 2-vinyl-4,6-diamino-1,3,5-triazine

moiety to Zimmerman group’s designed Triamino-Triazine? (VDAT)

o

.
molecule to give several 2-vinyl-4,6-diamino-1,3,5-triazine "

(VDAT)-acridine conjugate compounds, in order to obtain the potent
G-4 alkylating agent (Fig 2.).

[Result] We found that our developed VDAT-acridine conjugate Fig 2. VDAT structure and concept of G-4
compounds show recognition and considerable reactivity with G-4  alkylation by VDAT derivatives [PDB: 2JSM]

DNA. We also found interesting alkylation properties of these compounds with G-4 structure.

References
[1] F. Nagatsugi, et al., Chem. Commun., 51, 14885-14888, (2015).
[2] S.C. Zimmerman, et al., Proc. Natl. Acad. Sci. U.S.A., 106, 16068-16073, (2009).
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H(y,drn ) RIMCE 28 4 /3) 2 DIRFE

=HEKRA, BETK A, GIIERME, WREEN A, SEME A, BEES C, AR TE A, BEFIE LD,
INFRERGE A, TARARE A, AL — AP, KBS A, B4 4, Brian. O. Beckford®, BEHiEFE A,
ATEFE AP, ILAHERtE A, for the NKS2 collaborations
Rl A2 AZRELHRRMEBLER A, Hib k% ELPHP, ARK% RCNPC, ¥it k% GPPUP

Ry #0E, BrehttrrolliEh sy, Bredthrids +—2 LIRdh 2 #h 1 3 ETHR I h T 5.
24— 3MEATHRE NIDRIEZ NY A 2 LIFW, 74— 2 2HTHREI N n hEl 7R Y2 A Y Y EIFATED,
NYFAVERAYVDESIT =7 TRERSNIDREE N RB V ERILTWS. BIEETIZ, BEEZBASNER
OYVRFERINTELZD, NUAVRAYVEMND T =2 VAT L% EDREBIIFRE I N TV, 2004 FIZ
)= OV E R ZE L TAEY R 202510k > THRBINE 1% (QCD) T, NUFUPRAY Y
PID I =0V AT LTHBIFYF v IR UPFEELRVEBAR . BERINIZ 7 +— 2 6 il Tk S
T2 XA NY AV OFEEE FRUZHES H 5 [PRL13(1964)815]. FEERMIZEH XA N A Y OBREFEAICE 2k
b, TOFERFIRT 2 EBERPBERINHEH 0, BERTEIINSEZMGAET S I LIETERNo7z.
ZD1D, TNETHXAN)FUDPFEL RN L EFHRICHESEATE 2. L L, T4 WASA ZV— 712
Lo TANY AV 2ADFER LIz XA N F ¥ OFFAE & R T 2 FEE R AR E S 1172 [PRL106(2011)242302].
Mo DFERIY, BHAREOTREFERL, AA XA NIV OAREMENS, mRIERShTWS. T2T, H~4
FHAL R TR %S ~ & — (ELPH) T, 800 < E, < 1100 MeV DN FE—AZHWT, #FE ADK
ANY F URRERE T o T2, AN I 2 O ML FEERIITHEL T 5 212, WASA Z)V—T7 D Ko U fiiZes
BREFERDINTTH—TICE o TRANV AV OBRRET DI LIIEHICEETH 5.

EERCIFER AT — A2 S L, MOIRBIZER T d
L2 fHDRE © PR ERHLZ. B 1O XS KIGD R RPR
BT & A OILIRIRAE X AEAE T HUEHIRBOER 1 (d) & ‘
Wi 7 LT () ORBERD S X1 3 & 2 OHEDTHETH x /

3. RO ER T & « BT, Bx 2 ELPH ICET 5 KL ‘

R ARY haA—&— (NKS2) ZHWTHRIE L. NKS2 4, d / \n
Hf OB R B 1 ISR L KV T b Ty /\}’\ @ B
N—, FFORATIEZHIE T 27200 2 OB & > TH \ -
BENTWB., JIELEERE SR TOEE, SR T DEEZ K

&, KTOWENEITo72. £/ vd—=drtn~ KISHERZERT G

SR, WRRL TR LT DT T DAEORIE TR L: BRI dr (2T B SRR A (2 L 72 K
LTO0B AR hEERUE. JERELVTERNY 77 IT Y KD o mmT (4) 1067 (1) 2 T0H L, JERIE X &
T, vd = drtn RIGESREERT 2 Z LKL, KA X — 7 8EREh, X 2% dr ICHET 2Hilg 2R LT 5.
vy vavTlE, iRl XY NBIRGEE, KIREBO dr A&

BHEoMIIRon/-EEE2EEL, HIEKRZIZBWTXAN) A VYRR RINZAHEEICOVWTHRET 5.

HFIMAE DR

7 A —20  YEZEREET S R/NRAL DR T

ANRNYZ Y  BGredtEreRU 2+ — 2 3METHERS ki1
B+« B & Rt ORFR

HGT B ehETARES LDRETH D, EARLEBIFENS
FU 7 FF 2 N—: ffER T Ol U 7L E Z KD 5 7z DR
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HE

ST DR -« EALZ PRS2 Z L A RLFIIB T H—20OREREETH D,

SR DL < MEDOHLNIKEET 7 v 7 —/L(super massive black hole; SMBH) % £#
S>TEY ., 205 HL1IERRICIEEIERT £ (active galactic nuclei; AGN) M FEL T D & &
NTVW5, ZDHAGND 7 F A% v 7 & HE LAGNDOEREEZFH <5 Z L1%, £
& BRI RO 2 8 DAL - SMBHO R DR IZ % L RERERLFOL L TERA
WZHFZEM T oL TN 5,

AT, 371X 5 HiEdE HSC-SSP Wide h—_A OISV O T —# Z W Tz~1 |12
B D7 = —H— L IRNERIT & OFE A FEBABI®L (Cross-correlation function; CCF) % &
RLHEZEIZE ST H = ~F—rnu—NTOT =—H—DNEE RFES D | H-AGN
DI AGN O~ U H—HBIZHIIR A D17 5 2 L2 HIEE LT D, Fex OfERD
BiE. z~LIZBW T = — =3RRI & AR DZEM 7 T A2 Y v ViR R R L,
WERREEDZ —7 <2 —rm—RICFEL TV D 2 LAVRIR STz, AFER T,
FICH TNV OBRTFIE, 7 7 A%V 7 OFHIi T R L OITORERIZOW TR T
Do
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Branched standard spine @ S-stable % & D FE %

B6SM1025 :H i

(2n + 1) WoE S Ktk M LORLIFTRA mBTHS» ERBEL WS, Cor s, (M,E) 2HmsRky
3. ARGB L OARETIE, 3RTEMADAEEZ XS, 3 UCTHAMS I I S % HebiA T & HEFH
YT & D5 D 01T & o THIE EORRAS NUVEAEE D, il EOEE Fe(S) WEHEND. Z0ES
7 B R EE LTI, B ORI B 1 S M E OB 5 X TV 5.

ker(dz + r2df) i 4 e

1 R® EoEMt e, WAk S° C R® EoORERER

BRI B E DB 2 RA5FHH 0 & LT, 3IRIEEERIARD branched standard spine (Z{EHT 5. 3
RTCERRAR M @ spine &1d, M OBERH» S OMEHIZ L > TRONDZHAEDZ L THD. LKk P OLL
HARAKRDEA % singular set &0\, S(P) &RT.

Branched standard spine P LD ZE %% X 5. Benedetti, Petronio([1]) {Z & », branched standard
spine LD S-stable @ %2 E% T 2 1-HA» 6, B3 iR LoEmET F 2REERBE T L5 7%
LDOEMKTEL ZENHONT NS,

AFRTIE, B3 IRITLLHRIAD branched standard spine P D S-stable @ %, S(P) 125 2 6 1 7-1H#
CHESWCHRTE2 2 L 2md (BEH 1), £7-, B2 1 OFWCHGE P EO S-stable S8 OMK 5
WAL LD, POWIKE P ED Sstable EH0 S(P) 126+ 3 HEA8 L ORURAST S Nie (55 2).

FHRE D fa
LRk =20y NEMOIEY) bR THRON, SRICEEEZS5X 52 e TEHZEM. HlZIE, BRiE®
F—=F A (K—=7FYOKRMH) IZEEEHDOI D GHETHRTE 5D T 2RILEHKIETH 5.

S 3R

[1] R. Benedetti and C. Petronio, Branched Spines and Contact Structures on 8-manifolds, Annali di Matematica pura ed
applicata (IV) 178 (2000), 81-102.
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BRI, S EIHEREMEICE T ST Y iR ETE

wmE HE

RIERFRFREFHER MFER

Mg~ 0 WA LD EE MR T oA L L b, 2ESHMOMT Y A5, & OMERERK
WRAPF LN LIAFREN N ETICRINTE 2, TOHT, M (1996) (T30 ERROH T A%,
Z XFLT D HIT 0 O NEREECBUE O TRV @B O REIE, HiT X0 REOEERREZEZ 5 LI
Lo TEHMICHBEND Z L &R LT, TX0E - HITFAK - EBJERE R & OHHRIE, Hid~ 0 b8 TEHmE
D HUESCHELE O EZERERIR T 5720, 0 M IEGRTE 2 B2 5 Z L IIREM OB AN D b
MIRFETHLEVWR D, £, WESSEBRTOMERESE &V o 7R OFABRESCHT R OB
ElIfll 2 DT RVIZ K > THER D720, kxR ) HICTH R Z 0T RERH D EEZ HND,

LEA O ZHHIE T H 2R IO T, it~ RSt o <SF A8 ~HER 8 /A
BOTRGHE TR NEAELTWD (UEFHIEN, 1974) . —J7F O BN OEEFT T~ Rl 51 5 5 itk oo 5 | 11 &
~FAIEE AR T, RERA 0 #E 2 LIE LIERAZ T i, BRI KB 2 S = 1) A3 2258
(ZFEAE L TR, 4TI 2007 40 HHR IR AR R - & 2 MURE 255K & L7 By |~ 0 23384 L T
W5 (BFIRE, 2008) o UL, PEILJE~FIBJE A 0L 08 ~HER 8 oo A dek & b L Ot Lo~
T A BE MR T2 60 7, BUIR CIIHIIZ A0S 6 ORFZEIXITIE 2\,

2T, AMIRITATEE IR AT D IR AL O Mg 0 H L, T LR S R AN A D RS
EERNOHIT XY iz RE L, &2 OXRMT ) OMEREEREZA LN L, 612, BFOWE
MEE B D FFIAE ~HER AT O = 0 M & B ATV, T o filkiz s 2 #id™= ) Iz
MR DRHE A B H M LT,

MR B, BB R PEER 0O BT —ACHER S I C B 1 5 HUET & i~ 0 BT R O BER 2 LT
EHICEE LT, SRRt ~ATH R O RS 0 ATtk UL, #IOIC KRB 2R B = 0 AL, Tk
(ZHRAE SR BENE N T/ R A BRSO RSRAET D =N BN EEZ BD, hFT, T
~ BT RERT H OHERDA ARS8V T, WIAHET =0 ORED B LB N TR Y T OE VT =) A3
HBAEL TV, F0E, WIS RO Thompy, TOBBAELIEZEORIKMT R IZL-T
BEABNRE SR, MEORBBHT R #2083 5 2 ENBEREEHIC > TV A HERH D &
Ezohb,
3k
MR KB (1996) : ARMEZSEREL ) D A l- b0 MO NEI L « EERIEOMIR. A SRR - iR

WFIEDFIE & Rk, K%, 57-73.
LB - S - Aif 5L - AR 3E (1974)  HEEOMT Y L Z OB #hd Y, 11-2, 3-14,
BPIRE % (2008) : 2007 R L HP R HIERIC K 2 W) AER SR LS R0 LB R0 . AT Y P,
45, 72-77
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NEFEDRGTDEEKZRICE TS
HWIRS A FEMFICDER LA ) —RICET SR

FEANE - MEHEA - RHEER " - BEAES
Bt KPR RES R IR Y S E
HYITANZTREF—ERR?

HIERIZIZE ARG 10, "R A" TR DI 72 BAR T 15 T D, el DEIRITHIER PN
2%, HIF 2890km 25 5150km (FAMEZ LRI LAVATEIE T, R DR LI A58 SR |
YT AT L) THOMKRIER TSI TERY, 2Rt 722 TEE = L —03 4 Fih,
IR T R — (TR SN DT E TR B ERK, MERFS I CWD (X A FE1EH), o Hiis
R[OBFGED D | K 35 [EFM ., BUEL[FRRE ORI OBSE PRSI TEEB XL TN
(1], — 7. a7 ORESIFHE AR TRAEENL TEY ., SN B ISk D NEZE 18
Drbr/rol i 2% 10 825 20 EEDMIZ 0 5 0.35 ~HEfHAICELL T& T2, L (LET L
FHEPLBEZLNTNWDR2], LA ELY X AT EERICE T 228 oy /r, DR FIEE R~ D2 &
T EOHIERREZHR T2 ECHETHHEFE D, " ‘

BRI ER T TG A—=H—X 4 DD, ZZ T
FNERMEDLE THAL AV —EITE B 5, iEDH
AFTEI 2 —Tar | PR ENSST DX AT 2
THERFICME R L AV —E R K ELIRDZEN DD > TN
B[3], F7. FRICHAEDO R IICE W T, LU= K
XN Lo THERF S DRSS D SR 72 5 45 S B -7 ’  Radis Rador,
FNEVEROIEFIR T DRI Db Do TNWA[4], M1 XEAE LA >Rkt
UL, R /1, < 0.35D3 A I3RS O KR 22 AT ISk DL AU — B I XIS
DINTT2 o TUWRY, A Al TR 2 1T 23025128V T ZRETEYIEWEEFA DL AU —3 T4
AFTEIRab —T a0, BB DS 5k, 71T AR S E T DL AU —En
[RERTHLHZE, BELOVL AT =D RKELLRDITHES TR DR =R/ — 03 LTl
ZEERBABNTLE(K 1),

SEXH
[1] Biggin et al. (2015) Nature, doi:10.1038/nature15523

O Failed dynamo
O | ® /@ sustained Dipole / Non-dipole
—  Onset of dynamo action

S

«+= Boundary of dipole or non-dipole

Ra/Ra
o= N W BN O O N 0 ©

0.4

[2] O'Rourke and Stevenson (2016) Nature, doi:10.1038/nature16495
[3] Heimpel et al. (2005) Earth and Planetary Science Letters, doi:10.1016/j.epsl.2005.04.032
[4] Christensen and Aubert (2006) Geophysical Journal International, doi:10.1111/j.1365-246X.2006.03009.x
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EXBIRREICHT SERKREME O FRE LB QRN
OREIEZA - MEELE - KITPRT - FEHE - KBS
RIEXZXRFR £aMHFPHER S£BOATLEGRFER

B By

HERREMEIC L > THREEDOZ IIMERBRETH Y, MEIZ, £O X5 RERE
TIHE A1 1R L, B L7 BRBEIC 2 D £ T A RS B2 A L T\W5b, —H T,
PEREBEMEPSHERFIRRETHLME) [0 < V) L THEMIICEHT 280, M
DEREEHIG « AT O —2 L LTHEET D EEZLND, EBE, Frexld, FRMEER
Z il C Alphaproteobacteria (2 J& 9~ % Sphingobium japonicum UT26 #£D ~ & > AR > 2 (Tn)
FRANZGRERR T A 7T U —Oh G AR BRIENINERE AL ECRIFICAETT
%HES) (oligotrophic KBV & AT A% L L7z, ARBFETIEL, Tn ZRENAED L H 72
58T XU oligotrophic FHM AR D, 2 DM Y (LA T,

[R5 - EB%2

RZEIRABBRED Tn i ANLE L. HEE Zn-dependent alcohol dehydrogenase (ADH) i&fm1
(@dhX)DE EJICFA S, Tn RO 7B E—F —IC L > TARBE FBEHBEL L T\,
Z 2T, UT26AadhX #RztEE L, adhX @B R T T AI P28 AL E 2 A, Tn ERHK L
[F4££IZ oligotrophic KR & L COAEFRREZBIE LT, £7o. TOAEFTITIIKEAFD CO;
BEEED Z a0 E Lz, UT26 D7 7 MR O CO, FEDHBER 2 L
TV, WIT, C KRl His # 7 %2+ 5- L7= AdhX 2 KGHE CEds8l - B L, 5o
Bt FEi Lz 2 A, AdhX 1E, A ) — L EIRD ET DA 2T v a— Vi EE E L
L72 ADH iEMEEH L Tz, BLEDORESIE, AdhX @ ADH #5473 oligotrophic 28 515 (2 &
PR L TV D et E A R LT,
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BHRRBEIZE TS Facilitated lon Transfer DR aoHs4E

OHR &X - #FH BA5h
RIREXRFREZHARMEFER

[F] A A ISRT ZT 2 Z &k oT A4
Bk AMIEE XD Z & % Facilitated ion transfer (FIT)
SRS g R BT D FIT 1, bt o, 4
BfEfh i PR BN AR, AR e & &2 B T2 < D4
THONDBRTHY, REEETHD, —FHT, i
ML 22 5y F L)L CEIRAVICEBII 5 2 L ITWE
ZREETH D FIT ORI A B =X LD TD
HARIIA T THoT=, Z OIS LT, 8
HEMD)Y R 2 L—y g VTN TFIETH D, K

MFETIECl - T F T T7F AT =7 A(TBAY) [KIPZ7 mu XX (DCM)RE]DRIZE
5 FIT Z#/EB L, 0LV T L7z, £72., Laforge 51X > T, & DT AKM:A
A AT OWTII 72 lon transfer |32 = &7, FEFITARIREE D BKMER XA 4 2 2 TR0
TAHAVENDD Z LRI TWAE, Zo FIT #3879 57-®12, Laforge Hi%. 1 4
AT PR E) & it %7 Shuttling mechanism” Z#2PE L T4 (Fig 1), ZHizHou

T, Fex TR L[ LR EHWTRGEEZIT > 72,

[FER - B8] EH%20072Cl - TBA'ORIZOWN T,
ZEmEmM TR LI D% Fig 21577, FEARICOWTEFig 3. 22 M, M Traikx<

+

“— @wg}ég —

mixed organic
aqueous layen rg

Fig

1.

Scheme of the shuttling mechanism of IT™

AR L7 Rt HHA =L —H

725 TN 22 E IR RIS IMEAE T D Z & 7> 5 7Shuttling mechanism” D IELE DTN H Tz,

14 T BT -'f"?’,-;l T T T
12 e

10 'j}‘

r/A

P E
v

& 3R
[1] Koryta, J., Electrochim. Acta, 1979, 24, 293-300

10 Fig2.
2-D surface G(2)(z,r) with
external field 0.2 V/nm, where

the contour values are shown

|ow/[ed) HV

with 0.66667 kcal/mol interval.

z = 0 is set at the interface.

KE HfEocw)

r

o~ B
Cr

5
>

0 z

[2] Laforge, F. O. et al. J. Am. Chem. Soc. 2006, 128, 15019-15025 Fig 3. Coordinates
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65 MeVI i+ & — LI & % B He MR HEL O I E

s Bz, BAE 7, SR GRCER, 08 B, M IR, IR BROK, TR PR, WO K, o Bz,
b EiaA, BRI A K E2, RS R RS
EPE BT, K A BB, ik 5D, AR HIRP, AT £ EC, WA P
ALK R F B B2 WS R B R, KB E R B S 2 v & =4
FUIM K2 R AF e B2 W B B | B IR R K B T2 T2 B £ v & —C, B Rt v & =P

B4DOEADIZHFETIYERIR 2o TETEY, RTRETFZEETF»oBlkIns, Ko h TidE
BOBT L kT (L TET IR DY, B N 2 M EAERIIC L5 T1071 m& w5 EFR I P2
CHREENT WS, B EDE, HARICBE I 2B 2 MRS 5 Z 23, HAEWHICE 1T % EE R
DIDTH D, IDOHGRWFR X, B)IFHOHHF LRI E D, £ TR 200 F O % i+
ENEIEN DR T2 R WT 5 2 & TRAVGHI S iz (268 0), BIE T2 T ORMRTH 2 EHG T OMEX
3000~40001Z B K 3% % T BUEL D EBRE 2 K5 % & < Gk 3 27 B 2R 2R 1 DR S T v 5.

—Ji. BBOKETPREINZR/FZIZBEWTIE, 32O RKICHEAER T 236K DIFES RIE
INT Wz, Bk U7z BLEM 220k ORESL, FHREBOMROM L HWE > T, E, BIICEIWTH
THRZERT 2HANMTONT E 72, B TEHIKFHELR TIEHM T 2L ¥ — 4 (E/A > 65 MeV) D &ERy
TP 7 REBGELIC B W T, ERIE L 2R DR R EFE L EREE L ORIC K ERENR SN, 3N
EEBTHILTEDEZHRWATE DL WVWS TR I N[, TORRERIT, FHFEOFRITIZ3AEE
NWRARTH D Z VBRI Nz, SIS HTIE, FEFEREEPHE BB W T30 MMM T
MUZEIK3AREIDPEE L B> T B LDRBEINTWVS,

BHOMBEZFARNS=OICE, DB TR TORILVEN R T T ThH b, Bx DI — T TR
OWMEEHFNZ 720, PR NVF RIS T 207 3He DARRDRELERZHED TN D, AL TIE
KRIRK R BRI FE 2~ 2 — (RCNP)IZ T2 7 ¥ — A & W 72 B 7 *He BEMEHGEL D By 1 I 454> i 58
O W ORIE 21778 > 72, RIS REE & 1d. ARG 72 ZAE VRIS L T\ 5 56 ORGELO IS FRE 2 £
THHETH 2,

EEROFER, JRHIPH O HELAEIZ BT B0 1 SHe BVMERELOWIE T U Tz E-FEERT — X DfFEN 1 5.
b5 TR AR 2 FRREIZ B W TR S N7z EBRA L 2R I D W2 BRI R OMIC A —BA R s iz,

RAR—FHHEHTIZ, AEE Tl S N h - 72 EERBEE R, JEHRES GOH#EHET,

FAEE D& ER

PHEFEEZ. AHEFEY B TRREK LI, BFOR PR EIERRD, EMERZLRVEETEEEA
ERFEDOZ &, dEFREITEGEBR LI >TERIND RIKT, TOMEERDIFL A LD FH
FTH 5,

FIB*2 T IE A Y EIRENA2 BT AMEE2H->TH 0, BTEFDO A VREIZFED 4L T WA IREE
DI EEND,

& 3k

[1] K. Sekiguchi et al., Phys. Rev. C 65, 034003 (2002).
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COSMOS B D HEFR G RIBIZE [T 2 BRIBRRE Y — A

OF% - AR hE-FL 5-80 FH -/ EN°-RE B°- A8 B
RAEXRZRFREFHRMRXFER
MRS ATZEEHEMPR" - BEKRSE®

SR FEAE L TOBAICELE T, EO XD e bilfe 25l - 7 Mg 9~ % 2 & 13K
RILFORED—2 L 72 5T D, STOMLIEFE L L TH 172 b OIZHRI O RS JE rtE &
BB ZT BIVD, SR OREEIIREEE K & 1T D I3/ S Do T 8RS 2E - SR %1
WULATWRR LT 2L VW IZEXTHY . EEIMIETERZ T 5 72 OISR O
AT T BB/ MRINIZ DWW TS 25 Z L DBMERAIRTH D, Lo U/ ITE &
DN W2 OIE< | FRICE G FHICB W TR 28132 Z & 13md TEHE LW,

Z 2 CAWSE CIT R EIE/ N O R D —>Td 2 MEHRIZEH L, COSMOS fHi% D
PR TR A0S D NETE ARSI D@ H 21T - 7o, AWFSETIX COSMOS 7' e ¥ = 7

Ml o—gE LT, TIE5LES Suprime-Cam O HHER 7 ¢ /L &2 — % FU THBERR R (A

— XA EAT ol TOF—A OFER, 3097 EOFRBER KK LR DH LTS, =
S DO RIKIZONWT LI ERIET — & % T Spectral Energy Distribution (SED) fitting f#
HraA7V N, IR O TR DORE L S R IE OB EO R 21T o7z, TORER, Zib
DRIEO F PRI TRDEAR A IRBEIL 0.01-1.22, FHEOHIAEIL 181A, BEEDOF R
fEIE 1.5X10°M,. BIERRO T RAEIL 0.8Myr! ERHH SN, /-2 h b H B 81 Kk
[ZOWTIESHBHIN SN TEY, ZORAXT MT—FE RN THEIOY—_ A THEH
SRR T IRS . SR, BRI OWCEHE 21T > 72, FHE O R, BRI IR
BIIREL<BEH I TWEZ LR bhroTe, E4 R O L7 iR KRR ITIRE &0
IR IR Z 7 & 9 72 Blue Compact Dwarf (BCD) CIEHIC KX 2 ZMIE %2 /~d
Extreme Emission-Line Galaxy (EELG) 23 E £ TWD Z &b ho T, AGEE TIES
[B145 & U7 SRR RIR OB EIZ OV TR 21T 9 o

HEMRAFE DA

- COSMOS 7m¥= 2 ' 54 - SR OO Z BRY & LTy 7V FHEmE O
‘T a s T A, Ny TVFEEERSE, TIL0ERGEE LD T LT OLEESEIC LY
FREfE O Y — XA BN T TW5, Z OfEk%Z COSMOS fElk & 5,

SE R
[1] Ilbert, O., Capak, P., Salvato, M., et al. 2009, ApJ, 690, 1236
[2] Taniguchi, Y., Kajisawa, M., Kobayashi, M. A. R, et al. 2015, PASJ, 67, 104
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it T A 2 FOMSEIZREY S8R
—RBI| - FRRERE SRR T AR B 2 1512

=g Bttt
RAKXRZFRFREFHARERMFER

- REE, BI

HHRE DR S EFHOIEWMEEICOWTE, ZOREKN—EIFEHTL2 LI, —Ho
BNEENT BN E T, BEEICHEIL ECEAYDORXE (B 7 A2 F) 2L
175, —MIC, ERBIC Lo CRIX - SNAHBOBELL, EHRHENEWITE R
BTz [1], FEEENORAET HMBEEZ T 28, E0LITEI AL FERST
ZOMIERICEE CTh D, BlAIE, Skl - S i s @ o LmIE, whkbiE & Az
HEGWETED 2 SOWBE 7 A "nb 7o TW5, WBEOIEBBREOTENS, b
OWifgt 7 Ay ML, RKOoBYIIEB L TWAHDOTIHZeL, BETL 87 A M@ L
TIEBLIZY, ¥F AL bO—HOLNEB LY T54Y, BHETHLZLBbhoT
WBH[2. ZH Ly —RALEETHE, B AL MRYEITH BT, HEAEBIXAE LY
LEELIZEHNEZO/NET A N RIFETIE, B2 ay, EER) 2RETLHIEN
BELV. 0L KBTS AV b EMSEL T 2T, BBOEBIKME X0 i
AZEH S MZTED L7 E WIS D. ARIFETIE, Lo k>R Eob &, %
01| - B AR SRS 45 D MR B 2 1l LT 7 o a VKA EFTD, B2 v a v EL S
HNE, B7 Y arRpzad D ETHETSNSHERICONTHRAT LI ZHNETD.

- I E

PRI 1L, BRI/ D B [RIRET T O IR FE i & ClOALE 3 2 R o Wil g ¢
b5, 20144 11 A 22 BICHAELLERERAGEOME Mj 6.7) 1%, #hrfg o —EHn
WL CRELEZLDOTHD. ZOHEICHE > TN £~ ABAEARNE TOR 25 kn
DX THIZEN T, 2095 HEMNEE~FEERFIZONT TOK 9 km O X[ CHIFE
HUBKTE AN HEL L7z [3]. AW T, Z OHUERNCHEEE N HER SN XM UNEF
B E~ABEREAR) Z2XRicer v a VRO EIT.

2O aVRSICHWSER

T a VR, (A) HIERARITHLT — 2R EONEE (R B A,
MO, WiEomFEMFLR) , (B) HIENEAEL CHOHTT —Z RN ELNLEHE
(MUEWF | NEN &R, RESAM) , O2 7V—TOEZEZH L. A ZLV—TnbHE
EENDET v a Rk, WhiEWEr 7 2 FoFERIHRINARERR”H D, — 7T,
B /N —7I3EBICHENEEXTHETHLT-0, Wbidke s va v Koyn&Ezo X7k




BRAFE S, MBABOHKRICEL-T, BZ7 v arOEARCE 7 a3 VRASDBICEHR TN
FRIZOWTHRRT 5.

- #ER, EE

A TIV—TDEFENS, HIHEETEEZ B km~10 2 km DEED 4507 v a LXK L
. Zivbok' 7 va X, WO TARe, Wil omEEIC E 5 i FEEH O IR
DEAIZ L > T, W ABE L CTAELZLDOTHY, B/ A MRS EITH ETHL
B, WEHEORERRELEEREZED 1 HO>THIZLEZRL TS, £, KoLzt
Jsvave, BIZNA—70HEKE (MENPBREL D TT 2R3 E6N5HD) & O
NG, HERFOIFEIXMAZHGI T2 L 27%, BRobL87 v a VRKO%1TH LTI, &
T a OGN, WESR, WEERSTRIZONWT EDRER > TWHON%E
EZRETAHIENEETHLZ EnboT-.

- SEXE
[1] Wells, D., L. and Coppersmith, K., J. 1994. Bull. of Seismological Soc. of America 84 :974-1002.
[21FLil IE 1EA> 2010, Skl - F AR EHRIETE 7 12 d 1 2 B R A 2R SR AL R 17~21
FRERAHREE (BB 3F) : 230-254.
[3] Kobayashi T. et al. 2017. SAR-revealed slip partitioning on a bending fault plane for the 2014
Northern Nagano earthquake at the northern Itoigawa-Shizuoka tectonic line. Tectonophysics
(in press).
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VSEREBZRAVEAZERES A ERDBERFEFHEES DA

OBER— - TEF - BAITA - RHFHE? - KABEL - H)—8 - SAMK - HE
% - Ligs ¢ - AR C - H. Todd Smith
HIbKFAERELHRE BB ER 2 X2t 4 &/ BT O ER KRS C 5F
BB 9 - BILSBIZAR © - Johns Hopkins X%

B2 BIXO S R Z AW TA AR DOIERIF1-F OB K O AL J7 [0 0 534 2 fi bt
L. A ABRFBFRFHHEEO DM EZH LM Lz, KEMEA IR OHAE & KILTEEIC
Lo THWVKRLAZEHR L TWD, ZORKUI BILFENS TR TH Y, B0 L #5e
T5HZ L TRBEL T, MBBEORERTAERIND, RO ORTITEISONT N HRAT
HAF L EDERIZL > TREALOL an FTRoA T OENESTH L HHEEGBS A AR X
D AMANDFEIR E TIRR D, ZORKER T 1t 2 DWW ChEEB L £ 7= 1 3EE 0
WRFNA AT D 2 L TA FHESTICA 7T A~ b —F 25T 5, BBEOR
FHHMEE DM S TIIRERKENO 75 A~ DEEDO K EHIA T T I A~ b —F
AP Z M D ECEETH S, UL, E3E(130.4 nm, 135.6 nm, 630.0 nm)<CHi 35 i1
F56(129.9 nm, 142.9 nm) W72 DIZA E THHITH LM SN TWRho Tz,

O S X RITRIMRIEE(58-140 nm) TR EZ b & Lo EZ i+ 2 & &2 3
& LT2013 FFTH S RIF O TR TH 5, KIITEE A FRER/2 2014 42 11 A 27 A~12
A3l HOOXEHMEDT — X 20125 2 L T, 130.4 nm ORI -3 OB K 057
AT DA T, T ORREBERILFHPHEEDODMITIRO LD ICHHATE 5, A A
I TIEAT T RO NI B HIZA T OETH ML > TWD, —F, THLFOE
RIS LA T NS —RRIZ . BRSNS A AHGED DR SHDIZ LIzd > TR LA
LML TS, ZOMBITREDET VIR TTHINTMM1]E BB LZE—FHL T
Do Filo. FAEFTENEE SN BEE R T ORI Lz & 2 A, BRI A
FE L ARIZEF LTS Z E(IRK T80 cm™3), BIUOMERFHHEENLA 47
TR =T AR ENDA A DEN 410 kg sT1THD Z ENRN o T,

S 30
[1] Smyth, W. H., and Marconi, M. L. (2003). Icarus, 166(1), 85-106,
doi:10.1016/j.icarus.2005.01.010



P42

B REMA N EERAVTAREEICRE LZRER T OTHFE U\ E
DIEABH ZIRLT D

OBEEBHhIE - SLHE
RIERFEXRFREFHEMEFER

JeERE, JebF % T(PST) &t bR IT(PSIT) & FREN S 2 DOEERIZ K HEFI722
NeHFHE T ETEHEI S NS, PSTIZA he~wF A5 PSITIZY T F LN 5 EiEkic
ZLAFEL, ZRIZ DI TIFEL TWD, SIFROB VAR EIT O 7212, PSIT
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