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(&% 3#k]  Soetal. (2015) Limnol. Oceanogr. 60: 1129-1138
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Scanning tunneling Microscopy study of Electronic and Spin states of Single

molecule magnet

Olslam Saiful', S.M.F. Shahed? Tadahiro Komeda?, Keiichi Katoh! and

Masahiro Yamashita'- 34
'Department of Chemistry, Graduate School of Science, Tohoku University, Japan
2IMRAM, Tagen, Tohoku University, Japan
3School of Materials Science and Engineering, Nankai University, Tianjin 300350, China
4 WPI Research Center, Advanced Institute for Materials Research, Tohoku University, 2-
1-7 Katahira, Aoba-Ku, Sendai 980-8577, Japan

Single molecule magnets (SMM) represent a class of compounds in which a single molecule
behaves as a magnet. The reported blocking temperature, below which a single SMM
molecule works as a quantum magnet, has been increasing with the development in the
molecular design and synthesis techniques of multiple-decker Pc complex. Cerium
intermetallics have raised a lot of interest for the past forty years thanks to their very unusual
and interesting electronic and magnetic properties. This can be explained by the peculiar
electronic configuration of Ce (4f1) that allows different oxidation states leading to singular
behavior such as quantum phase transitions, heavy-fermion behavior and the Kondo effect.
Scanning tunneling microscopy (STM) and scanning tunneling spectroscopy (STS) have
played an important role in the characterization of the molecule film and its interface with the
metal surface. In this work, we deposited double decker cerium phthalocyanine molecule
(CePc2) on Au (111) substrate. We clearly found eight lobes and Kondo resonance on center
and lobes. It forms two-dimensional lattice.

difdv(v)

02 0.00
Energy(mV)

Figure 1: (i) STM image of the double-decker CePc2 molecule (ii) di/dV spectra position in
a CePc2 molecule (iii) Corresponding dl/dV spectra.

References

[1] Komeda, T. et al. Progress in surface science, 127 (2014)


insei806
タイプライターテキスト
O02

insei806
タイプライターテキスト

insei806
タイプライターテキスト

insei806
タイプライターテキスト


OO0z

gboboboogoobbobuoooobbbooooobooo

00000 'oo0oo2ooo0o0o00 !

00000000000 ooO0OOooo
0oooooooooo

gbobodboobobuogboboobobbobooboboboboboobobad
gbogbodgbogboobooboboobobuogbobogobobuoobobooboon
gbbbdoodobbboooobbooobbboodobbooobbooobbboooobn
gobbooogbobboogdgboboooobboboooobobod

O0000000000000000000000DO0000000O (QCh)DoooooOoOd
Oobooobooboooooooobbooboooobooo cboboboobooobooboooo
guogobbobooodgbbboodgbbbuoodobbbooobbboodobboooobn
gbobobogdgbbooobbbuooobbooobobobuooobobboogbbooogobn
gbobboooobbbuooaobo

OO0D0000b000O0o0obo0obobooCbooooooooboboobOooboboOoD Qepo
0000000000000 00O0O0O000U000 (D0 QCh)DDODDODODOD QChbOOOO
gbobbogobbooobbbuooobbbooobbooobobuoobobbuoogobo
gbbbdoodgbbboooobboodobobbooobbooobbbooobboboooobn
gbobobooooobboooooboo

gbobodobgobobooboboobuooboboobobobobooboooboon
QChOUO0ODO0OOOO0U0OoDOU0oO0OooOooU0ooooooUooOogoD jooooooo
gobobbboooboobobooboboboobooboboboobogobooboboog
ooooooooQQcboobooboooooooobobooooooboooobooboobooboo
0000000000000 0O0000O00O000O00 (0. )ODoOoOoOOoOooOOooOoOOOoOO
gbbooobobbuooobboooobbuoooboboooobobooobobbuooobo
gboobobooboobd

O Tensor potential

ol |
01 00QChOODDNONNDNONDNODD
© 1 00000000000000000000
6 @ﬁéﬁ%mé%L( 00000000000000000000
ol 8 L] 00000000000000000000

° - 0000000000000000000

02—

95
| |

V. ([GeV]
T

| | | | | |
0 0.2 04 0.6 0.8 1 12
r[fm]

gooo

[1] T. Kawanai and S. Sasaki, Potential description of charmonium and charmed-strange
mesons from lattice QCD, Phys. Rev. D92, 094503 (2015).


insei806
タイプライターテキスト
O03


004

FRKESKE %= A WARA RO — 1815 DR

S - F5E REE - Hb A2k MRS - RM KB - AR Rt - NEIL &S
M Bzd - mA GHET - R Al
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Fox DAL RERIE, SRR (721X RKOJIE) LIEEN 28I AE L TW5, SRIRIEAHEID 5
VY, M NE— TN ERETHEEINTWE I EEZONTWS (M1: £), ZOHTE N NT—
ZIEEWENS K, HRIEEROE N AHRERELTWDE I NS, I DRDZER I - 1%
Bz Z L FRWBED XS I TE 2R 2 LTCIRFICEETH S, RIFETIR, TIHLE
T DR IAFEF 77 A 5 Hyper Suprime-Cam (HSC) 2 W2 MR 70 7S5 LT — X 2 HT 5, %
I BRI N HFEACESE (BHB) 2 HWT, 5 E THS DT> TW ik o 72812 D2 RIZ
B SIREFH ORI R NT — DM 2 S 2T 3 DOMNEHIETH 5, BHB IFMON LA B\ 2 & & FH
DFHENESGTHDZ o "\ —DENZ N —Y—Th5, LA L. BHBDAZERT 5 Z & H#
LWEWIREDH B, KFFETIE, [EROFEX D $IEMIZ BHB SO Z 280 53155 2 &8 T
EHHMLUWLHIEEE -, 512, BRI N/ BHB OZM a4 (K1 : £) 25 H{~ 7z,

NE—DRHEIR K KEREAFIINER (RE o) OREFROEEDNATTI AV T4 v INd, KT
X1 DDORETRIND single power-law DIEDNT, DD P4% (rep) TR EDZALT S broken power-law
ERRAUZ, BITHREELD, 2N6DNRT A= XFINTRDOIEE L ESERL TVWE Z EBHSN TN
5, ZENEINODT 4w T4 VI DFERITIMAT, ¥ Ialb—Ya v EDHKRIZE D IRIROEEKIC
BT 2EZRIZOVWTHRREFETH S,

& 3R

[Deason et al.(2014)] Deason, A. J., Belokurov, V., Koposov, S. E., & Rockosi, C. M. 2014, ApJ, 787,
30

[Fukushima et al.(2018)] Fukushima, T., Chiba, M., Homma, D., et al. 2018, PASJ, 70, 69

RARESE - . . S

M 1: () SRROBAM, (4X) BHB OS24, KL (z,y,2) = (8.5,0,0) IZAZE L, Hb
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TEUT, “EBREOEI” ZERZLUT, o0 IERORWERZH 528 K <450 > TV B ZER-TIEM
THZLT, HONLIERSRWERZFARSE WS EDDH L. ZOHFINLE Z FHiL, BIETIIHEA
IRIEDYD % A, ZEEOPCR (£F) BiiaX “ZEHOtRY LEN S 72082 b T,
ZZTED “ERoirE” ORERNZEIE U T Gromov-Hausdorff FElfE &\~ S BEEfED H 5. Z ORI
B9 2K () % Gromov-Hausdorff PR & WS . IRD K572 DD D 5.

— >

AEOFNE, UK ZERT X THOPREETEM LU TWARRTFTHS. HOHIE, FEim(F—FZ) D
XM TEATDHETUIRL LD REFTH L. HAOBNIMIRE WS PREEED, KRS 2R
T 2IRTEH S 1IRTCIZERE DL > TWVWD “KHR” B THD. 2D XS RERDO R T, ZEHOHH
HE GRA) X HFERDME (8AT) BWR7-N DR E2MFEL, ZRIOMWEZHRTWDTH 5.

R Z2 M o g & 1, Gromov-Hausdorff PUR & 0 £ 55 WIEROBEETH 5. HIZIE, n IRTTD B
PALERTET S™ DIRTE n ZRIZKELTWL &, ED XD RZEMIZZEDEL 25 DD ?5IE Gromov-
Hausdorff IR Tl 2[5 S™ 1EIPR U 72\, Gromov [ZHIEEFBR & WS BHRIZE DO W T, ZEEo «
G ARG 'ﬁﬁ/@{iﬁ () 2EH 5 Z & THUNT Z DR ZE D7z, Fi&, n IRFTOHEALERE S™ D &
W ZEETOMPRIZ 1 o Rb%E F'EJT%%) OF 0 BRENIIIGLE BT WL & HBFED “RBIET
57 5 MEER DI L2 ZOIRIFT/RE LT WS,

ARG D BB AT IR DI FERE R % F8 /7 TZ)

EI 1 (BN, WEEEEE OS] (X, )00, MRS X ST 52T 5 BV ERT
n s oo TIBIRZEN X (RT3, % 7= FREI S AEZ I O 51 (Voo PRI REAE 2R Y 12 b g
BrEn. o FEMOI X, < Y.}, EEEOEEN X « v i fihT 3.
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[1] M. Gromov, Metric structures for Riemannian and non-Riemannian spaces, Reprint of the 2001 English edition,
Birkhauser Boston, Inc., Boston, MA, 2007.
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ﬁoi% CWIZED, ZENSITEDOVWTNREDKIARY MVEIRL, ZOXRBEYEZHS
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WIZEig - LB - IR A B AT SATHISRIC BT B RIBRD INEGEER] [3] T, BEA

IR U7 B R S DK D EZEEDY 3 pum IINUFIZ R H 5 ObNTE D, TDHED LR WNERED
%MT R BEREEETHI2I3E L TWiRh o7z, RIFETIXEZE FTMEL ik 2 K&
XoFTZeRLHTHEILIZLD, HBRRKKDKDFEZELD BRWZBEA DM ART ML
ERDEDPEIZEII LTz, ZDFER, 3 DDORFBEEAD 3 um BINF 1E 2 02 N O HEYIHE K
PENSDOEARZ KM 72 [E E@%h%%o &, MBI & o TEIKIEY) D iR H3E A,
3pm WG AN E K R B BRI N, £72, 3 DD RFEBRADE/KE & 3 pm BIIGH D
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T, EffiZe Ga ZZAliZe ALICERRT 23 ABTHOiIL TV 5, Al ZE#i L7 CasTa(Ga,Al)sSiz0w
(CTGAS) DI, BT 5 Al OEIGNE L 221X EMEN M L L, X0 A A2 EEmE & 72
5. —Ji. AlOBIGNEL 725 LI T v 7 BRAELLT ey BERESOE K
LD, ZORKD 121, Mz BT MR IND, CTGAS &R - ik
RO RAMDIFIEIC L D, 7T v 7 I3MBIOMREICEREEE L, HEMET T o820 H 5
e, 77y 7 OMENIEETH L, LA, AlOFIGEE 7 T v 7 DJRIKE 782 Z RO
BREFE LEITFIERY, £ 2 CTAFZETIZ, Ga/Al tic k5 AR OZ(bICER L.,
Ga/Al L3 CTGAS Dl &Rt i R G- 2 DB E BRI 5 L2 HNE LT T 7,

[FEHR L ER] Ga/Al k38T 2 —2 L 72 585D CTGAS OJFEH R L7, JFEH B L Chl
WoRBBIZ L7t 2 LTRSS, o X2 MR IS0 a2t L, @ik% [
b EE7=WE 5, CTGAS & A UAHAL A FF> Phase 1, Ca<° Ta &% < &1 Phase 2, Ga <° Al,
Si %% < & ip Phase 3 ™ 3 FEE O L L 7=(Figure 1. (2)), = D & & FFR T OBAROEIE 13,
Ga/Al bt (FRR) L RBBRAGRFOIREIKFT D Z L ¥ otz, KRR EZHE 2 2L, 1
FORIED B O HBUERE CIIF &3, IRIERNREIC LY 2 U EORMERNFIET D058
W%, CTGAS % it % @il 2 2. Phase 2 + Phase 3 M#LAL % FF Ol DIE(E 2R ET 5
(Figure 1. (D) Z &I &LV, BAHOEIEOELZHHTHZ LN TX 5,

[SFHEE] EEME : EE (EHZ2Mzx 25 & MBS A3 E LB ENE L D) iR
TG B T DORBFR,

NILIRRE
XA B Fhi2
L Ph I(LTGAS) Ph 2JPh 3
; o ase 1 (C ase 2 + Phase
(a) & (b)

Figure 1. (2) CTGAS(Ga:Al = 46)ilk A L 24T\, 13 B WE O R T4,
(b) CTGAS » L 77 [l DR AT,
[1] X. Fu et al., J. Alloy. Compd., 687 (2016) 797-803
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BEE RAL L OERBEELZIOLNCTHR, B AL FNOFEE LRBLAICER L, @bk
DRAT)FH R BZEMRZTRL Z & T, K LITRT XD R EESRMEEH SN L.

FEREZ AR DT MEDOBRIZIE, 1L ARD &5 -8 TARR S5 R saiZ x4 5 B (Model S) % 1
FLT=DOBHIZ, Model S Z 3Lk L, HEOS{ TREMBEZ A AR S5 56 OB (Model M)’!ﬂ%%bf:
Model S & Model M (%, ZALEH, @53 OIEAMRVIRDL & IR @RGSR T 5. X 2
Model S & Model M IZ351T DA & &0 FHHOB S & OfRZ ZZhRT. Model M @jiﬁ
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EEEE R AA CNENT, AR Z S Z LN IEShEN 5.
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HFAFEDHA
- BHDE BRI O O b BRI LA R T V=T,
© AR SRR ONfE & RERE 2 R L TR & RS, BRI B o o) (RL72 B b o
M) OFEL, HEkZRNWIE DD 2 L& AxIE,

S Xk

[1] C. R. Darwin, “On the Origin of Species.” 1876.

[2] H. Nagashima, S. Kuraku, K. Uchida, Y. K. Ohya, Y. Narita, and S. Kuratani, “On the carapacial ridge in turtle
embryos: its developmental origin, function and the chelonian body plan,” Development, vol. 134, no. 12, pp.
2219-2226, 2007.

[3] R. O. Prum and A. H. Brush, “The evolutionary origin and diversification of feathers.,” Q. Rev. Biol., vol. 77,
no. 3, pp. 261-95, Sep. 2002.
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HRB I 4 £HL V- GNSS-ZEERIERE S AR & 58Kt ENERR 0 RI (45 B 3T
OFHEF - KRz *" - KAHK - RETFH - BBRE - @EEL - 0 B'- AHEKX"®
RAKRPRFRERHARH  RAKREXERNFERRER ", R ERMERR © @ opsgE

GNSS ML & g 5 B R 4 A& ot 72 GNSS-EEE & 730 (GNSS-A ML) 1%, & ORI
ETTHUERIE A A 7 VT HE D W IR AR B A G HR D DA RN R B FB TH 5. GNSS-A HINZIE A
IR DF v o= BN K0 EBLENTERY, FHIBEENMES, HERAR L & 0B RIRELT
TERVWEWORER DD, R T A 2t 77 v b7 4 —2 L Lz GNSS-A JIRL > 27 A1, f2
WEEZRAT L2 TEBEN - AT~ FEUIIZEZBL L, BT A Y v FEREL S 5. T2
2L, AR E ORI CHRE T A ZEM T 2IIKERL D FORVIRER D LERT-D, 74
DBIAINLE .Y GNSS-A JIALSIER RUWVIIER T LA 025 K E BT L E W, Aa8LRI o RIS B

(3-10 cm) ITKRELFHo72[2]. ARWFETIE, 7 A OHRALIE Y HEFHN OAEE O BUAINL & T H: K 722 7
FZ LI HT M8 7 ADERKMERICH: D AL E) (—1m) ZRHATEE7 GNSS-A IS AT LD
FH 2 BIEL, R 7 A GNSS-A HINOREEE OBURAINLEARAFMEPHR M 2B © 76T U7z B T2 7
DHEEREEZ TR 2 e RET 52 Lz AL L.

AWFZETIL, RGP EITEEEEIC T 5 1 ERORE 7 A BITHE LT — 20D, 6 B OIRIKSE
PEDMHERT LA OKEALEZ TRIEZ L IZHEE L, £ D 20 OFEERZAZ MR & Lz, BEEF
JER] T R DOFRAELR L e SNTIIRR T VA TR 2 ICHEE T2 2 & C, 1 lsEfE O ARG
FEIZ 86 cm & 720 M40 BIE 1 m LA N Z iRk Uiz, BUHIALE S RIER 7 LA ORI & & ORI
46 cm THDHDIZHKL, FMUTIL 97T em Tho7-. S HIZ, BUINLE D DIEIEFT LA Fub~OW#R T
FHZHINREZED RE WD Do Te. T0O XK 5 B EIKAF T DRI EE DA bds K ORI %
ERALT D720, ZER & FEEROAMERIR TER S L FEESLIEIE DOP 238 A L, GNSS-A HIfZO
BT FERD AER OBLINLE TO 2 ITTRAEFE M 21572, RZEMEH O A - EERICBIT — 2 0
DHEE LIcT —#iRE o T 22 LT, Kiih - M7 mORNAEE ZRD D Z LN TED.

AWFZE TREATHNC B L2 RN & 2 ORI EA~D X — U 70 kY, BUNGLE LVgER T LV
A TERDIERTZNT T, EEOBUINLE T GNSS-A JIL L7z & & DWIER T LA (L K- 2 5y ORILRS
JE A HROMNIZAG D T E WFATRRIZ 2o 72, ZAuE, HIERARHC & 2 BRI E C 2 < EREMICHEIGL L
TH O N D EHGRZB & OEFENMEICOWT, WamIZFMT 27200 THHRIEIE L 2 5.

SE X

[1] Takahashi, N., Y. Ishihara, H. Ochi, T. Fukuda, J. Tahara, Y. Maeda, M Kido, Y. Ohta, K. Mutoh,
G. Hashimoto, and Y. Kaneda (2014): New buoy observation system for tsunami and crustal
deformation, Mar. Geophys. Res., 85(3), 243—-253, d0i:10.1007/s11001-014-9235-7.

[2] Imano, M., M. Kido, Y. Ohta, T. Fukuda, H. Ochi, N. Takahashi, and R. Hino (2015):
Improvement in the Accuracy of Real-time GPS/Acoustic Measurements Using a
Multi-purpose Moored Buoy System by Removal of Acoustic Multipath, GENAH IAG
Symposia, 145, 105-114, doi:10.1007/1345 2015 192, 2015.
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AEETHEEDFRICAITT

] FE -+ FH A 5 2
VAL R 22 R B A i Fe Rl R S K
N BN

WEDBHNZ X > T, S HTIZ4000 AL EE DKEGRARENFKRINTVD, ZNH6D
FRIEE 2 DREGRD & 5 RRAERDFHICEERIFELTHND I L2 RLTWS, LML,
WEZIZEREDOEHGEFEIZ DWW T ORMBRMEN N ONFHET S, TOHTORKOMEN
EEETHETH 2,

BEIFECEADICHEAET S, FIRRERME L EEN S RO REDONE TR I 1 d
EEZLNTVWS, BREENUEL X, HBANTERINZZKEDN, HBEH AL ENHEEH
THILILLOTHMIFIET DHENE (AT, HLE) P> THERFUTLUESHETD
5, TRDOL, FIZERENEEINTEEPICHLEANEETUTL N, RERDEK
TERVEVWSHETH D, ZNIFRERERICE T S HARKBREED —DTH D,

BREZTHEOABIRELHBAALOMOMAEEREXTHD, T00OL, REINA
FHDMBEHFAMMSEED LD R NV I %% T2 NDPAREMICEETHD, BREIZEH MVTIEER
Rt (1,2] L BUERMAGIE 3] D=2 D7 T O —F THARLNT I 72, BUEFRAH CIXEH#
HINZ ISR A ZR B TOHELIThN TV, U U SROCEIE RIS R M 8% D &I
REINT Nz, ZHUTMHBORELAR % & O/ AFEEIZIIHEBNEEND2HOTHY, K
TR DR R 2 ML TR T2 2 W TI TN D2, AW Tl I DFEEZ T
BN IEEEY 5 2 & CTEIRAMNICIRE AR 2 FOMEBICOWT SRt R 217 o 72, T O
RESN7Z V7 IO FE TIT N2 ZUOt BUERAGT RO R E K< -8 L7z, ThiT &
D, 2O ZIRGEBUETRARGH RIS E N SN Z LR T X /2,

S 3k
[1] Goldreich, P., & Tremaine, S. 1979, AplJ, 233, 857
[2] Tanaka, H., Takeuchi, T., & Ward, W. R. 2002, ApJ, 565, 1257

[3] D’ Angelo G., & Lubow S. H., 2010, ApJ, 724, 730

B 1 I ERME & XE


insei806
タイプライターテキスト
O11

insei806
タイプライターテキスト


EREBEYOBEEFREECE D LEHEERART

OFRBHEF 2 - HHEMA L - BILHHAC - TABNC
Rt KRB RFERELHER P ER
B RS R E SRR ZT T
HEAY RSB ERERHC

B HEREIE, B E XN BIRET D KIRIC & o THBESI T O IECHE /2 &2
REIN, ZNONRHOGFT~ERIS IV CTHYER Lo ME ERIND. HgHs
B HERE A 9 2 & T, T OMUSICEE N BIEE L, HEREW &2 SR S 2 &V O MIRYRE
AEGDHEMTED. ILICHE—HEN DB OBRHEEY 2R T 5 2 LT, TOH
RSB HEEORBERZMAD Z LN TE D, £, R—OHEKEICE > TR S H
W 2 RS I B W CERETENIE, ZOEBICE2RBKIEEZHET S Z N TE, £
FUTEE OB A HEE T DRI & 70 5.

ARFFEXF G2 C & 25 EEPHEREY) OHEREAEIIE, e o AR B HE S0 IR A9 5
WHEREW) DA L O ELBE T & 70 2. FEHEREY OFMRUTEIC MC FRBPED HHEE S
o h, B EORIKID BHEE S D BHEHERY OFERICHEFEORENEC TV, K
AFZE CLIm@y) 72 A E R O IE & Z2.5 50D “C FERER ROFFHLE 2 5L, H
W O mie A NHEE FEE T L7 (e, Ishizawa et al., 2017; 2018) . 7=, =DOF
LB TFROBFESMICEN L, ZOMRE2EE 2 CHIEHEREY O 8100 72 RIS AxT b
ZAToTz. THUHORERIT X0 EEHEREMIT IR 75 < BB 70 L B IRE O RN 23 FTRE
Lipol.

EMRAEDHHA
+ MCAEHIE - BOPERSRRINLR UC (U« 5730 4F) & VT ARARHNE L.
BUE~5 T ERTOFEHTIE M AT 6E.

& XHk
[1] Ishizawa, T., Goto, K., Yokoyama, Y., Miyairi, Y., Sawada, C., Nishimura, Y., Sugawara, D.,
2017. Sequential radiocarbon measurement of bulk peat for high-precision dating of tsunami
deposits. Quaternary Geochronology, 41, 202-210.
[2] Ishizawa, T., Goto, K., Yokoyama, Y., Miyairi, Y., Sawada, C., Takada, K., 2018. Reducing
the age range of tsunami deposits by #C dating of rip-up clasts. Sedimentary Geology, 364,
334-341.
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ZENHEHD Landen BEHRA X DILFRICDWT

(On a generalization of the Landen connection formula for the multiple polylogarithms)

R HK
RILARZAFRELRARBBFEER

B DD 5 e Mo TOEDEFREZRT HEAZ, BHEERNE WS . KRB OBRE X
XIS 2O ZEMOMNFEZ LR T 5 Z & h o, BMOMWE, WD 22 DS % fif = 1
MZEI LT BEEREEIEINEIHFED Iz WT, BEBERDOFHERITEERMETIED—D
Lo TWa, KFHIZEY 9 5 Landen BEHARNIL, £ H R Y 1 ZEHOMIEIE DN
&AM ZEEODO I BEBERTHS. ZORIF, BEHE EFIZ & > TRI N, Mellin £#1%
NUTELEY - XMEOREFEGBRCHIET S Z EWBFEHINT WS [1]. £72, KZ HRERE WS
H DD FIRADMOBERATI 2525 L HRINT WS [2].

ZER Y 0 7 BEBICIE L AR L U TOHLRD Goncharov DEAIZ LD FIGNTWS. %
ZTHRIZ, TZ0XEHLERY a 7B U T Landen B G A RO LD KL T B D27 |
(ZEY - XEORARA L OHIRIEHZ2D0 7] LWHHENPEZSNS. EFIE, D 5
ZER) 0 TEBOLERIDS B, N—F=v T - XA TIZHD IO Landen BEEH AR % |
TAEBETHIEL TWD (3], EEHEIL, ZERY nSEROL LK LOE S —T, Y vy T
R A TIZE D LD Landen BB AR DFEE FHEL, EB, Thz X 20 NRiER 25
7=DT, K#HIZBWTHEHT 5.

HMRE DA
o ZH R Y 1 JBIE (multiple polylogarithm) - - - BEEOMIZH IR U TE £ 5 — L BERBE. S BEHO—
AbIZeoTHED, MR LTEEY - X fEEZFD.

o ZE Y — Xl (multiple zeta value) - -- Riemann ¥ — X B¥% , B ERRICB T 2% = MR HZ5%
HEME U TR L - S 2HBEBO, EOWKTRTORKE TR THL Z WIS 7T,
FHBRBOBEBRADEE K FHET 5720, TORBEEDOPENPREEL > TV 5.

o KEFEAR (Ohno relation) - -+ MH 2L HEHY — XHOEBREDO LN THEERE DD —D. EWAFRME
RS

S 3k

[1] J.-i. Okuda and K. Ueno, Relations for multiple zeta values and Mellin transforms of multiple polylogarithms,
Publ. Res. Inst. Math. Sci. 40 (2004), no. 2, 537-564.

, The sum formula for multiple zeta wvalues and connection problem of the formal Knizhnik-

2]

Zamolodchikov equation, Zeta functions, topology and quantum physics, Dev. Math., vol. 14, Springer,
New York, 2005, pp. 145-170.

(3] LEy = =M, 2 28 ENBEROEGRNEE 2 EY — XMEOE Y vy 7IVERR KO 2 SEBEIED 5 HEY
R, AR FBERMRAT I ZE TR S 8% 1549 (2007), 194-209.
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BCRBEIEIC K HBFDEL

OWwRZETE - REF#
RIAKXZRFREFHRE B YEZER

R &SRB T AN HE K D E N T D REEZfE L. EBEOWEIENTICIEE bITKIR
DT 2> B EREL T BN LT 2 SIS K DR EEENFIET 5, i8I, MEEICES
W7 RE x5 %2 5 2 & TERE S M O K H 2 HIFR L, FEIRE N < SREBAE L TN D
WEAMHEOWK E BT RKBIZEL TEOKE ZRTD,

HIERIERE (LI X DI KIED ERICE > T, ZOHEEENEEGMTTTFELY & —
FRICHWZ & THIER B IR b SN D L B2 b TW5, b Sn-EidiEtEzs L o4&
L “REVICKL” T52 L THFEND ORBHMKB 2D S8, BEEEO LA
MAEDKR T2 - 6T 2 RSN TW5, ERIC, BEOREET VE RV EESE
RMETRRFZEIE, HERBBR L OEITIC X 25 i oE®ibz TAEL TR Y, 2tk
o CTREELE)OWFEREAFEIXR T T2 LML Wb, 20— T, BRRIZEIT DAL
J& D EZEIZHOW T OB RS 0 IXTWE S REEEEN R E WV, ZIE TICHER)E
IZHERIRBZALAZ A 5 T 1970 4RRLIRE s bmIc H 5 Z E DRI S LTV 5 [1] —F T,
IR OBEH OB, 2 OUHECEEHBFEICER T 5 &, BEIILT Lok L
TBLTHRLATELTWAZ L EZ R LTS, 2L, WEERE OE B 25
WIZ X > TRES B FHEMESC, ZOERER E SNDIRBLFIRORERIENLT L
HLARTOWK T Y 2727, O BMZ O ERDBFAET D REEEZR~E L TV D, £ 2
TAMFGE TIE, BHIZLE MR X 538 L ONRRLIZ K 2 B (W M LA
EENOFBELEET D012, BR A TRRERIR Y B2 IL & OB T — % & v
TERERMERE ORI 2T~ T,

AEETIIHEOLNTAERERNT D, WTHEREBY Z OB v 7 7 4 V& RO =FEE
FEAT DGR 1960 LA TIEALMmRIME 2 bk < RERIEEIC BV TH ERRJEDO5R(E M Lo B
D3R S AU, BB TIEREE D 6.6-11.8% 12 L SEEE B L3 A TWD 2 & Rbn
STz, BB OMAGE AN R 72 B R — B L. ENHLBHERE 2 ST iREE
LRI TREWT &I XD EmbIcn . #RE AR ORIRA LSO 77 60 B
EOEL B A BB OEMAELIZE G L TWD Z Elboolz,

& XXk
[1] Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the

Fifth Assessment Report of the Intergovernmental Panel on Climate Change.
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CelrSis D R MEERIZE (T D EARERTE

=B #HAA-EH KEA-RE #HEA - KN EBEEAS
RIEXRZARZREZHRMYEZERL A
R KFEBEERZEE 525

CelrSiz I% 5.0K TRMEMEICRF T HEWE RLEME LTHOLN TS, Z DO
WMEFHN CEE OIS L AN BENBHIS N TEBY . ZORJEIZ OV THERA K-
TV, & Vb, 2o OBFITEMARBIEE DL TITFHRATEX 20N &b,
RGOS N Em SN TWD, BEWEFRTIE, BE fEFRED LS ITEEEE
T DN EERRE L SN TWD A, CelrSiz O SORBEIMEAN OAREREAS, = ORE &
BIEICEMR L TW A ATREMEDN B 5,

AWFEDOBRIL, ZORFENEFHE LRGN ONWTCEFHEEOE(LIZELD L DRD
. FivE b X< HM BN TS E O ZEIZHE O BRI 2B FAEE DO EIZ LD b DD
MEHLMNNITHZETHDH, TDT=HIT CelrSizs Dl B S S O EBEXIRPTIER L OB A &
ANZHE L, BFHEEOE(LE T,

X LICEKBEIIOWEE 2 FORE A B L OE T HBYRE y OBSGIRGE 27T, ZEO
HFONHMHS HI L O H, TABREBEDBRESEI LTS Z bbb, 72, yIiE H TH
HHHZE LT D, 2D ORRIT, KEESGHE & G HE CEFHBE ORI N R > Tnd
ZEERBELTEY, H CETHEORE R Z M) EFHEEOMHIEE N E & TWD A
MR D 5,

0.30 ‘ , ‘ - ; 16
3“:"9-». o, !
¢ M =
| : AR N 1
0200 1 ° i —
R4 ‘ i CelrSi, 5
g o | HII010] 48 5
el —_— . | J /1 [100] =
< 0l10f | 5"
| ® : 04 3‘_‘
| ; ® _m
l o o
% 2 4 6 8 10
ﬂ()H(T)

B 1. ABRE ORI & BAHBRE y @ 2 3 (5 L) ORGRFE

SEXHR
[1] BHGE  FEmsC(2014) ALK
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Olc¢

BRERROKBRABAICETET SV FA/ Z AR FEAZEDRFHE

OMiisth ° - AREX - AL P
RIAERZRFRELHARREFER?, REKF ESICB

PR O FEDO UL DTH 20 FEIIFA(MD)iEL, 01 0E) 2 H o) &
A U O E B SRR A2 v I 2L — a3 vFRETH Y, ko-EFETFOmbi A
RN T 2 2 & THRA IR E B 5. RO I 7 0RiR2BupEEZERZ 5L
PLEELEVER DA DT D, A7 FADREIRAR VI BT EE L oFEFED
WD % 5 5.

RO 2 7 v i i3 ERIC X 28 p(2)/p,

HI2EEL <, MDEIEIEMZT 71 00 05 10 15 2.0

—F LD, BROREREICE T S

ERL T DM ST (R~ DUk % 116
SFE) 13 S RO o R I ST 112 4
55, Bz RGO, W la
REOWGRN A A+ Hfpiph s [ 1,
DA X 2 =7 1 ARG I B N :

BB, 5 LM I & " — 0
EHEZADRFEDEMONRTH 5 1 MD IC X3 NaF /KiAWRSIH OWEESRN, 4

S YL . = [RoRFEICX Y, RE»rONFETIAFVIiZ L
> i > A 5 N o \
f) ’ ﬁg%?*iibﬁ T&; > JMD t ZERS DIIHEES 1.0 X KT 5 (RHD.
BB TE—EDD L S 7 E4SD

EE OB LR O NS, FHimDOREITIZHEN R ROBELSARAIRTH 5.
WEDOANNV I BEEREELEY Iab—va VIR TROLE#H 2 L-RI1C Lk Y EHX
N3, Lo LIIERD X5 mEHEER~DR il AIX K & b FRIKFEZ S 720 —fi% i K
TH 3. K TIEIZDRFEN 2T TR O 2R TR A2 AJfEE T3 MmEDFED
L& MDY 7 b 2 7T~OFEZHNE T2, HERZOE S L7 —a v HALE
D7 i 7 ARETEE N RICFAFRZIT> T 5.

HMAFE DA
P TVIEAZANT YT s mEt I ALER T vy v, REEY, RET
DELWHMBRIPIREEDES. KN OEBTHFING, NTT Vv v Ired,
- Lennard-Jones &7 v ¥ v v PRI 2GR T B0 VUL D, ETEDILMBYIC
X251 ERFNERE. RTHEPEENLS L EDBENFEL MD TOHRVDBES.

& Xk
[1] Jungwirth, P. and Tobias, D. J. J. Phys. Chem. B 2001, 105, 10468-10472.
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BN SIRFEHELLRESE
~FEPLIZESPLTIARIBIZH - =DOh~

OfHXEH. MHBRK. BAFERA
RIAKXRFKRER £aflFHRE £ARREBCHFER

YLD Tt BIERICEHETH B, R THLEHEYRH>TRE (W) o Tt 28
RIS X o CTHEMELEREZ Fi>, BHEEBIOTIRIZ S KIEBEARTH 203, 7 =07 % 7% EOHEES B
BmE, SARIDLDRBIEEROEIZ SAVS, ELOBRTZENZNOEY DML ZES T &
WL E R T 20, IBOWS LRI Lo THE- TR EEZSNS, Z 2 TAMETIZ, BX
Yl 3 0IHIBREETNE LT ERBDEK) EVWSHELMELLSTREXAN-ILDOHEE LS
BREICOWTEBRT D L 2%tHNE L,

F () 3, BHEEMIETRZFEELIREELERINE B B AER
(Fig.1A; [TV o BEFICIE AER & ZPA £ 9 2 DO EE A (
7F Ny —0dH 5 (Fig.lB) ., AER (ZEHFDLmBEEL CTT
& 2 G, BEF O IRt T 0 R A I R R E# & R o T
%, ZPA BIEFEOBFOIRE L -E T, HD8y — VB Z 1T - ZPA

7. 45 BOHER ZPA OREHNSHEBREND Z LD > TS Fg 1 f4emp=7 ) LEEOERE
(Fig.2A; #kD¥8) [1],

BEOBREIENEOFEAA TH S, LEn->T, BHEHICHIERD 2, BEIESIEL LR 5o
TEH., BEoOHE () 33 KE2EK>Tw5, BifEz 1 HL LIERICHETBHTonTw 203, BED

RO OEIF 1,23 BTH S (Fig20) [2. 20, RFowik [ Eae | [ E5Es |
Tld ZPA DD 5 TEZEPIBRINALL BoT03, 25 A1, B

»., It ZPA D SEIPERINEBEVOIEWELIChD > TWEA
Wo #7227 b)) TIROBER L EFEORET-% Ll U 72 5617 %e

kBt SAEZ LD ATIE AER 28 ZPA D L#IFEALE L
STWHDIZHL (Fig2B) . =7 F VHiETIZ ZPA X AER 12

®
= 1

bt (Fig2D) 2], 22T, =7 FUBEFION LYIBRFEERR |2 \

RF VR EIFMER E 21T, ZPA D SIEEERTSICiEE  |§ 3 No »

=] s ) 2 — 3 \ L
‘;’Eég é\;;’;ggiézg‘tﬁ; ij ORENBNE ZPAD O e ricm - AER O £ LR

EBHEDUANDERD L OB TH AER 3L o TWVWAREVWIRELH S, 2D L, ED RS
K512 13 TAER AME< BB, EWSHBLIEREX A= XLOTEIEL T2 2 L2 REL TS, L
MoT. THEDNE, &3S 2B, 7 & A RMAHA > THLT b, FASBEIC 517 2 T3
B A B =R RO L 2 BLAVE L 5 2 D d LA,

IR
7\
>‘\

B HRED figai
AER; Apical Ectodermal Ridge DWEFR, HAGETIE THMRZEMTEIR )
ZPA; Zone of Polarizing Activity DEEFR, HAGETIE THRIELIGERS )

235 3CHk
[1] Harfe, B. D., et al. Cell 118.4 (2004): 517-528.
[2] Tamura, K., et al. Science 331.6018 (2011): 753-757.
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Different roles of KDEL receptor isoforms 1/2/3 in client transport on
the secretory pathway

(OHan Xue, Amagai Yuta 2, Inaba keniji 2

Department of Chemistry, Tohoku University
Institute of Multidisciplinary Research for Advanced Materials, Tohoku University 2

1. Introduction: Secretory proteins are synthesized and folded in the endoplasmic reticulum (ER)
with the help of ER-resident chaperones, such as GRp94, BiP, and PDI. Properly folded proteins are
transported to the Golgi, where they are subjected to further modification including O-type
glycosylation. Meanwhile, ER chaperones are captured by KDEL receptor (KDELR) in the Golgi and
retrieved back to the ER. KDELR is a Golgi-localized membrane protein. In human cells, there are
three KDELR isoforms, KDELR1, 2, and 3. Despite their important roles in protein transport, distinct
physiological function of each isoform remains to be elucidated.
2. Methods: To investigate distinct physiological functions of the KDELR isoforms, biotin labeling
assay using BioID2 technology was applied. BioID2 is an enzyme that nonspecifically biotinylates
neighboring proteins. BiolD2-fused KDELRI1, 2, or 3 was transfected in HEK293T cells, so that
proteins that approach KDELRs would be labeled. Biotinylated proteins were recovered from the cell
lysate and analyzed. To explore abilities of KDELRs to retrieve the ER chaperones, secretion assay
was also performed. I reduced the expression level of KDELRs by siRNA and analyzed what levels
of the ER chaperones were secreted out of the cells. Next, I reexpressed each of KDELRSs in the
knockdown cells and analyzed how greatly the ER chaperone secretion was suppressed.
3. Results and Discussion: The biotin labeling assay indicated that all BiolD2-fused KDELR
isoforms biotinylated BiP to significant extent. BiolD2-KDELRI biotinylayed GRp94 and PDI as
efficiently as BiP. BioID2-KDELR3 biotinylated GRp94 and BiP more preferentially than PDI. By
contrast, BiolD2-KDELR?2 biotinylated PDI, but to a lesser extent GRp94.
The secretion assay under the condition of triple,
teraction double or single knockdown of the KDELR
potentiaﬂ ﬂ % isoforms suggests that KDELR1 and 2 play
KDELR3may primary roles in retention of the ER chaperones,
- fu:i:;zg;ﬁ;n whereas KDELR3 has only minor roles. Although
retrograde KDELR3 has preferential affinity for GRp94 and
KDELR1 ~ KDELR2  KDELR3 transportation pip e kpockdown of KDELR3 had little effect
RetentiON ‘ / on secretion of either of the ER chaperones. A
actvity possible interpretation for this discrepancy is that
KDELR3 interacts with GRp94 and BiP for other
purposes than their retrieval. In this context, the global interactome analysis suggests that specific
interactors of KDELR3 can be classified into two categories; one is proteins that may bind KDELR3
to control its retrograde transport activity, while the other is secretory or cell membrane proteins that
may bind KDELR3 to undergo the KDELR3-mediated anterograde transport.
In conclusion, the present study demonstrates distinct physiological functions of KDELR
isoforms 1, 2 and 3, providing new insights into the mechanisms of protein quality control in the early
secretory pathway.

ER chaperones

ER chaperones
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Relaxing the Cosmological Moduli Problem by Low-scale Inflation
Shu-Yu Ho,"* Fuminobu Takahashi,’?" and Wen Yin3*

L Department of Physics, Tohoku University, Sendai, Miyagi 980-8578, Japan

2Kavli Institute for the Physics and Mathematics of the Universe (Kavli IPMU),
UTIAS, WPI, The University of Tokyo, Kashiwa, Chiba 277-8568, Japan

3 Department of Physics, Korea Advanced Institute
of Science and Technology, Daejeon 34141, Korea

Abstract

We show that the cosmological abundance of string axions is much smaller than naive estimates
if the Hubble scale of inflation, Hiy¢, is sufficiently low (but can still be much higher than the axion
masses) and if the inflation lasts sufficiently long. The reason is that the initial misalignment angles
of the string axions follow the Bunch-Davies distribution peaked at the potential minima. As
a result, the cosmological moduli problem induced by the string axions can be significantly
relaxed by low-scale inflation, and astrophysical and cosmological bounds are satisfied over a wide
range of the mass without any fine-tuning of the initial misalignment angles. Specifically, the
axion with its decay constant f; = 100 GeV satisfies the bounds over 107 eV < my < 10 TeV for
Hint < 10keV — 109 GeV. We also briefly discuss cases with multiple axions and the QCD axion.

* ho.shu-yu.q5@dc.tohoku.ac.jp
 fumi@tohoku.ac.jp
! yinwen@kaist.ac.kr
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[1] Sibson, R.H. 1977. Fault rocks and fault mechanisms. J. Geol. Soc. London, 133, 191-213.

[2]HHHIIIL, 1987, BE-A & 45 (BSR) RGHIEEIC X 2 WilgOfBiRaHooE T WigEBiRn C 3517 5861
D¥wty MBI BIGE . B TR, U, 1093019, pp. 26.
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Crustal thickness beneath Central Indonesia by the cross-correlation
analysis of seismic ambient noise

(OMasyitha Retno Budiati, Genti Toyokuni, Tomomi Okada

Research Center for Prediction of Earthquakes and Volcanic Eruptions, Graduate School
of Science, Tohoku University

Central Indonesia has complex tectonic structures which is characterized by
several subduction zones at northern and eastern part and active faults (e.g.,
Palu Koro, Matano and Hamilton faults). Our previous study at Central
Indonesia (Budiati et al., JpGU, 2018) found the clear discrepancy between
observed group velocities and synthetics by CRUST 1.0 (Laske et al., 2013) at
period of 25s - 30s. Based on that, this study aims to assess the Moho
discontinuity by comparing observed Rayleigh wave group velocities obtained
from ambient seismic noise cross-correlations and synthetic group velocities
by adjusted CRUST 1.0 at longer periods which are more sensitive to deeper
layers. We collected 5 months continuous waveform data from vertical
components of 10 broadband stations around Central Indonesia. Firstly, the
continuous data were divided into 20 minutes segments with time shift in
every 5 minutes. Once the pre-processing steps for each segment were done,
we calculated the CCFs between two contemporaneous segments from two
stations and stacked the daily-averaged CCFs over 5 months. We further
compressed the two-sided signal into one-sided signal by taking the average of
positive and negative lag part of the CCFs in order to stabilize the dispersion
curves of group velocities. However, for several stations pairs the group
velocities at 2-sided CCFs are more stable than at 1-sided CCFs. To fit the
synthetic and the observed group velocities, we simply changed the crustal
thickness and subtracted 5% of the initial velocity model. We then calculated
the minimum RMS at period of 20s - 30s between obs and syn generated by
the initial model and 5% slower of the initial model. The estimated depth of
Moho discontinuity at eastern part of Central Indonesia is about 27km - 35km
which is related to ocean crust, Batui and Sula thrust, while at continent of
Sulawesi Island the estimated depth of Moho is about 35km-45km.

References
[1] Budiati, M.R., Toyokuni, G., Okada, T., 2018. Regional-scale Cross-correlation Analysis of
Seismic Ambient Noise in The Central Indonesia (2), at Jp)GU Meeting, Makuhari Messe, Chiba,
Japan, May 20 - 24, 2018.
[2] Laske, G., et al. 2013. Update on CRUST1.0 — A 1-degree Global model of earth’s crust.
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[1] Kwasnicki, M.:Intrinsic Ultracontractivity for Stable Semigroups on Unbounded Open Sets, Potensial Anal.
31, 57-77(2009).
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with Tightness Property, to appear in J.Theoret.Prob.(2019).
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operators, J.Funct.Anal. 251, 289-324 (2007).
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ISEBIR T OBEATEMEL L, fER & LTl 1&%@%%&5‘ WINT 5, ZOMMEIZIVT PHD (3 # v
P—& U THEEE L TV 528, iaall HIF-1la DA O IRE 2 7 1 U KR b LT 7 MR ER I 2 3R i 5 D HAE
DR EHTWA, PHDs (21X PHD1, PHD2, PHD3 ® 3 2D 7 A YV WA ANRIFET S 53, ¥AfF58E Tlid PHD3
WEFBEA N L AGET D200 MAP - —BRE DoflEicl 545 Z L2 RH L, [1-2]

Z B L ZSENE MAP % — P IRIKITHIA RSB A P LA, UV, RBEA ML X VEOREA ML A%
(F IR, HIRZEDFEE, MIIEGEH, X b L AL EEZFH L TV D, A L RAZ T 5 & il Tld MAP
FF—E xS =X —EB(MAPKKK) U ViR, o F D iEbEn 5, TEMHA MAPKKK 13 MAP %) —+&
FF—¥(MAPKK) % U »igfl L, EMERL & 72 > 72 MAPKK | MAP & —8(MAPK) % U “ gt 5, J&MER
MAPK BN ZNENDIE DX X0 B o VB L, ZDOX LR 7 G EICAT L CHIEEDRFES A b L
ZNERAG T DERF 2GS 5, FIZ3FEFEL TV D MAPKfXEﬂ@EPfx kU RISE ZHIET D00
INK EBTH Y, TORLIE DIy 7T IR "“a%a@@mx~f
TV, OV I I MEEER IR L FTHEDIC 3 HOF 7

P - MAPEF—EX+—EFF+—E
F—BRNREAT DG X 7 LT IIPL NEET S, @ g;g;g?m
LMK O RIR T O BRI — IR TV D03, \ M MAPEF — %+ —t
Bz AR BRI K0 2 OFE MM S, I RRBE I S P
LINDGEND D, BlR. Bl ISR CIRE A H) 8

THMETHLN, TN BRI RE IR VT VWD
WEINTWD, ZZTREER b L AOHIEIZHT 5 Ay AmEAr A
PHD3 O 52 ~7-& Z A, PHD3 MREEIZ L 5 INK o
DOIEMALICEE CHH Z L2 A Lz, AEfA%, PHD3

& MAPKKK O —FfETd % DLK OF HAEH 2 PHD3 IZ L 5 71 U W AKELIEMEICIKIE T D 2 L 2 52 L
7

[FEF9 HGE

1)MAP X —BfEE BREEA b L X722 EOMIas b ORRIZEIGT D 72012, T OREEZ L CHIIRO
NI FIREET D,

2)iZFEEA LA ARG B EUR 201l 22 A BT X 0 ik OWEBEIRED 30 | BIRBEEN DD
[ k]

[1] B[R L (2017) & Ldw

[2] Bruick R.K et al (2001) Science 294, 1337-1340
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A7 R—IVHBREGRERAV-EBERICEITS
S B - HEHED MONC 351 & S HE
(REAEXFXRFREFHRH HRYBFER) OKHM - hFRIE

KHFBIZAE S iROHIBENC X A E 28T 5720101k, HEIC L 2 & Mo A EffEC T3
THIENKETHD., MBEHORENIEDD ERERE LTE, v~/ =F 22— RO X 5 REREE
PEC IR A0 2 HIERIN S C iR, BLSGTEOY A MR ENRD D, ZOHTH YA
MRFHEITHILSIZ K > TENEIVEA O MRS A Bk U, 25 HUS O HEEE) O 58 S ORISR & 7252
BEH 25, FRCEERHBOERIT S IWHEEMEE L SHBEEETHS. ZNOOMELZHEET
52 TEDEBEE O N EOREET 20 HET S Z LK D. EOHEETFIED 1 DIZHE
T LA OMiF - HIPELEAE A ND b OND S, BIENIETIE 2 DOFREROIRIE A ~7 M LD B %
HAWTHAR AR B L DTV RS DX, FIHEE AT 2 0T FIEZ VDTN D b O
%\, Fukushima et al. (2016) T3tz ELHETT a v R a—va v (WHEHRIAR)
T 52 L THONDIIE O AR & MRS D AT S VE )N 6 K g Mg OO R 4 HEE
LTW5. 7272 ST & s RO PSR D 7 = — R3S R o R BB AU TR Sz b o &
EZHND. T TCAETIIT/MET a0 R a—v g VRO AR S Z LT, 1RT
S WG L S EEME LY < v ZEHE T o vaik (MCMCiE) ICL W #EE LT,

B 5B 2 B AR AR 52 AT O AR SRR AL (KiK-net) Tiodk SIU TV 5 HiZE « M 5Edkicxt L C,
B FUNEICE S T a v R a—a Ui 24T o 72, PRz thRFlekCra v AR U =2 —
vard b I L CEBRFEBRERMEORBERY RS Z LN TE, MREZERA, i 2800
ERIR LT EIGD Z LN TE D, O dHZR — BRI O AOER Z T 5 2 &3 H
¥z, ZoFarR)a—vaEROR7 2 —XEHNWS 2 LTS EEEMGEE 1 %ot S
FER IS 2[R E L7z,

RAT OFE B, FPREMEQ NI OV TIE, 1-10Hz I2B W TRMEEFAIEZ & O b OB HEE S
7= (B : CHBH10 Ll U B W T OREEHTT 4 v T 4 7 %479 £ Q51 = 0.015F7030).
MCMC 3£ T2 1 ot S WHEMBEDK T A—F DT 1 DOE—7 2 b0 4i% LTk
0, D ONYHENHRD 5L 5 BEE T+ 8L B 23 ¢ & 72. CHBH10 #LHl5iz>
W, Mg L s 5 & i Ol S I MK Mg, SR CIEEEIMEMICH D T & 3 h
STe. WERE HREREOWE E 1 SO O T THEE TE 5 Z S IIANIFED FIED K& 7 f s
Thh, L0EBEICHEZHECELARERHS Z b, b OMER IO ERE
WIERTEDFREMEDR & 5.

B HREOHEA

- HIERIE TURE 2 OB CRisk SN2 I Eh S O BIER ) S, BUALS I A AR 2 KB &
T 5 FIE
BE R
[1] Fukushima, R., H. Nakahara, and T. Nishimura, 2016, Estimating s-wave attenuation in sediments by

deconvolution analysis of KiK-net borehole seismograms, Bull. Seism. Soc. Am., 106, 552-559.
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BHRBEEZRE LEREBAKREXOFEMAIFET R

INRFE - BEETK
RIERZARZREEARMBFER

AWFFETIEHR B AKREKOIEE BT RIZOWTERR ZRICEHE L7, ZnET

DOAARKEBELDOWIRIZE N T—RICHW LI TE AR RIIFE L H ORI EE SN T
BHINEEBPEECR(E 1) Thsd, LNLIZIOKREFXEFHREIZEELEZLDOTH
D, 2L OWRENDAEEZBEIEEITICHR LIz B2 o b0, BAEMBIECRITR
R TOWELNERBREHTOWPEEL L TH> TLEWEOEREZ B/ NG LTV 5 Af
REMED > D, 2D K D70 Z &b EBROPRIGITIZ LSV TR S 7o iEEh I sE T 2R3
KDL TNWDD, TRTORCEHEOHRIGTZHET L2 DIIARETH D, £ 2 THRLT
TR O bt EM A~ OB 2w ERE 2 H W CET Lk LT,
Fo, WEOREAI X D ITITFEMA/ NI R 77—V OFIHNEE LA, /il L~L
OEEFREN T — XTI LRV, £ 2T, A0W7e & 0=/ B2 il 4 5 22 MY
FIAAER T V[ 2R LT/ Nk o 55 K01 E O BT Dt E~ D B Eh & HE
FFURLIEICE Y ET VISR S RSHEAT DIFEHINIE CREZ KD T,

B4 1b 2MEEHUBISE CROHEFHER T 5, WS THAAE L7 SE T D K 53 D3R B
~ERBE) L, BRI TR m ORI (A &) TIE 34.1%7 5 60.9%~ & —f%LL 1
DIEROE AR L, ERAWETHONTVWHIHX A2 L VEFHL ORTHIR L 2oz,

o
h. ¢
4 sl
il
Ny it -
0.000 o ] 0.000
0.000 - 0.002 # 0.000 - 0.002
0.002 - 0.01 sy [ 0.002 - 0.01
B 0.01-0.05 ) : N 0.01-0.05
B 0.05-0.15 2 B 0.05-0.15
B 0.15- 1.00 N 0.15 - 1.00
0510 20 30 40 0510 20 30 40
O — kM O — K
X1 BEsno EAEHBIZET R (a) HERH SN T IS B HIBIZE T2 (b)

[1] Wilson, A. (1967). A statistical theory of spatial distribution models. Transportation
Research, 1(3), 253-269
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HORABEERRBNFEDEFH L URKERBNEADEH

O ARFEE - FHAMN - EFF - AIHHE
RIERFERZREFHRIMEFER

[F] @RI L — S~ Lo TRT - 3T 07— VBT Uy ARED LD E h U RABET
BRI T Rz AP L, L—F—DOmERKEETLHE, RO LIEEFREA A DT
NEIERENTHMEG LY BELEn20 35 (FiEL) ., o X 5 22 ftiiikigs oEgeikie £ Tl53 5%
BILAFTI7 AOFEEE LT, BEEMZKIRICOEI L, 2018 (770 v ) 1280 28B4k
DB ZFAEHNTRD B 7V v FIERDH D, L LIOHFETIER, 7 —a R T oy v )LORRRSATIC 7Y
v Fa &2 EBIEMICARLEICIR D LW O RN D 5, M7, BEOREN 5058 i, 2ZHM IR RE
L7oH U ARJE TR A BB 2 FIENRE L C& 7o, HU AEKICITREBRBICHLE Rl 2 DS %
EHTHETE, WHOBRIZIE U THRIRICEELFE TE 5 LW IHIFLENRD L7720, R0 B =7
BICHEETHIE, HEREREET2ETAA T I ACHLAEDTHLEEZOND, AFETIE, b
INA F oADK S 7R EENE 5T 5 E XA FI T A
R, DFNOT e N N RV THRT Vv VEREE
HET 570 hoBEIO XD REFIRNSBEEICHND ST
BAF I ANLHATE D H T ALK KB ) LB
ZHBE LTS, ZZ T ET 7/ —mURT U w/LTHE L

- BB 2 BI%E L. KEETFO ko 1 4k L s ~. IR x
L@, £, AU AL E SRR )2V ORE
DFDFEFEEDE A F I 7 2% LT on-the—fly BEF8 )F

alld H-O2RF>viL

AHE AT 5720,

[FiE] BEMOREZY ZEYCHELCRESTS . B 7 =Ry AT Yy MTE LT U A K
LAT ko T RHERRE L REME R TR 5, TS A Fic i OB (GEFR I 3 Yoe 22 B ),
FIAOHA, TNENRIE L RBLEED . . :
s o s, REsTcaEomei £0 Y (0O | i
RO, R MG CONTIROE LSS S\ o < :
R D, HFFAF I 20800, BlckE =, | ® R :
BEEERC, BROBLCEDETHREMT S, "5 7 557 77+ ‘ammusssnsss’
(W58 L B OORBEBIAT 5, KAFETENL - gy W,
FARRTO 1s WHIHICK 2() 0/ A IS 1 © R

LCHRIREE(T) &, BHOH 2 C—/(ETE < )
B OEFIMADIE A A EBRES (] | . s
2(0)). BHOMENEDD LRRFMA~OA AL =miay e ag pmaninn s as

&L SEIFETROM L2k o FHGEL S HERE T & 72 (X S
VRIFEROH L2 R D DR T E 72 (1

2 (a) MWt (b-d) BOROEHRZAL,
2(d) . @QDFERIZHOWTHHAELRT D,

5 L 1 5.0 3 A A A E FHELDE Z DT IR TE D,

con—the—fly & B )FFHE  KIKIRART vy v EH LN UOHRD TENTIC, FREE AT » AT %
DT RO DIEEBAE ORI IE O L, N7 vy VEFHET D OIZREN 0% 5 TR THZ,
[1] Y. Arai, K. Suzuki, M. Kanno, H. Kono, Chem. Phys. Lett. 708, 170 (2018).
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BFDEZRNRINEAH T RNIKTF & mIARE

O Fhik - S A
FACKRZE RGP R L2 S

PGETE LI BN AT, CUGERIEE IR R N B . RETRY A 20 b O EE T
ENB AT ET 5 L BHISNTS (H1(a), Z0k %, SEFOMELINLF— 1k Landan $47 £ IHEH
BREOAS XML S B, ZOMILAE LS L. &BTHYOMECHEENE LT\ bRAFL T
FAF— DK ST D, MR X TR 0N 1 DA RERA BN S, - DAL R EDFR
ST 2 — 0 SRR & > TSR, REOREE%, RILAENEBETORIZE>T Y 17—
KEEL AR 51 T, B L\ o B AR AEE T B
SO ESREHHRRTRED > b, VI CERHT B AR ST\ 5
DN, FEEL RTRROAS N, L RIZEENBETH N, Dy — No/N,

D130 95 b o RO MRIC R B & E 1B B R T A ke ) —

LIFIEN D B THARETH D, ZOREHIER L7 L &, x HAICERE R IR
Lzl sy A b2 BEEANET 2 2 e THRONDEHF— VIR p,y & 4 4/ =

FNB (M 1(b) &, BRHKR e, 7TV 7 EEh B v 2 FINIAR oy = hfePy Ao

CRPEEINE L VI FELWHEENE SIS (1], & 5 ICHME TR —LRE o

Tl BEAIFFEH B —RRIZAM LU THERD LS ITIRE S ITHBH 6T, R poy = Viy/ Lo
DA RENS L UTIOBEEEML &5 &35 LRI & RS IR N

Wtk UTOWEER D, SNk ORFMKSENEEE O L e R TM“WM 1

A 4

BLTW5, ZORRLEFRRREORAKZMEIZZ N E TIrbh B >
SO L > TURIFMHINT VB D, — A THEORRNZ B TFEET B
Ui DB VT Z DR TERREVRED L S RIRZFHNET D00
TREERBHADEA NS\ AT, HEHEOIEESDBRTH VR B 10 (a) ¥4 70 b e @3
BIZED LS RYBERIETHERARD D, KERY A XOROFHEETSE BEOA A— VK, (b) h—ILiE
Z L ATREIR AT B BB EATHIE 0 A AL L WX 2 BUERE FIiEZ2 IV HLR o HlE ORI X,

T, WiDH 3 RGBT RO EET o7z, M2 AR TR SNz =1/3
BT 5 RotH EOEMAMAEZRT, ROFLTIE v = 1/3 128 T 5%
ET—HRICETFDLDME L TWED, ROWAHETIX, TR D\ IREE AN
WZIR> THEL TV AT DERTE S, ZDUiZiR - 72 id i o o dk
JERERAAR & BRI, @1K-Luttinger WK & XN % & FEEFUREZ KT 5
ZEHHEERIIZTHIENTH D, SEOHERRIZBEORR THLES DIE
JERGIR & 3512 BT 2 B FHEFURER D X S I HIF T 2 00 2 HfR T %
FR0D b MFING,

2: v=1/3 TOIXILH LD

HFIFAE D5 AFHOREIL, o FRIHA D D,
o BETROK: B A R T6 L B BN B RO N AL, y FIIN A IIBEA R A X
TW5,

o Hl/k-Luttinger #{k: HHBIDFIME 5 70 & D SR ME 2 /R4 —ik
JuE SRR DR,

& 3R

[1] D. C. Tsui, et al., Phys. Rev. Lett. 48, 1559 (1982).
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SHFEK - FAEHE R
R XS EL PRI E e

Fa7z B AMED KGR 1L, ROJIERR & v 5 $ICE L T 5, ROJHERINIE . &R & T w» T,
ZOHL E I L CE AT 2 L IIEETH 5, BIED M 2 SRR I 3BV T,
RONFEAD &5 7 #mL, N HHEOGERCREIC X VBRI L EbTw 5, BRICED -
728 D —EiZ, S b KOJIGRAELICHE > Tnw3 L INZ DT, 20 DFiM oIt ziB S 2
LT, RO OIBKIC O T 2 LA TE 5, BRHIKIC, ROJIFEEI TR 22> o T 2 H IR
WO R LD, 1 Ths, 2005 FLAICH R X = 8001E, 13 & A &2/ IE PRSI & o
STEHAEMZ 2 & ROJIHNAE L OSN3 IME PRSI 2% v, D F b . B/MEMEREUR DT -
HELOMTICE S C & T, BEMICROJIERER~OfREZ 0T bn 2133 Th 5,

BMEMARSRIMT ORI E K& L 3 2B Fbh 3, D)EMIT. 120 fRATHZRO D D%V i) EE DL
LD ARBERLEEL R i) AARWHETH L X -7~ 2—0 0 3 &2 hofEO 3R
IV L% nThs, FHEMIT, 138 HEKTH 20T, HEMFHIMIEKEIN-2 L, £/-4—
=R =0 HICARZRWEOHFRGERKRE W b, ZNLDOMIEZH~2 &k, SR
FTaL FHICET 2WESICH L THEERERED 5,

hlZ. & 2 B %2 v 22 #7972 & 7 4 (Okayasu & Chiba 2016) D f& R % S 3 & [FERIC,
2018 FFIC B E N7z i D Gaia 7 — X W C, B/MEMESR 0B 1 EELIciB 5, Gaia & 1d, F
BHICH D LT ONMERHRECTH Y, BOME LEBZ EMEICHET 22208 TE 5, ZORHOD
T — X b N B E/ME R O EE) HHR A 5. ROJNFEZICHE S T & R OHEE %17 5 72,

[1] Okayasu, Y., & Chiba, M. 2016, ApJ, 827, 105
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Resistively detected-NMR in triple-gate quantum point contact: magnetic field
dependence

O A. Noorhidayati?, M. H. Fauzi®, S. Maeda?, K. Sato?, K. Nagase?, Y. Hirayama?®:¢
Department of Physics, Tohoku University?
CSRN, Tohoku University®
CSIS (Core Research Cluster), Tohoku University®

NMR (nuclear magnetic resonance) is a powerful tool and widely used in physics studies.
However, conventional NMR cannot be applied to a low-dimensional system, such as a quantum
point contact (QPC), short and narrow constriction in two-dimensional electron gas (2DEG). To
overcome this difficulty, we need a susceptible technique to detect the NMR signal; namely
resistively-detected NMR (RD-NMR). In RD-NMR technique interaction between electric and
nuclear spins can be observed as an abrupt change in the conductance. We might exploit the QPC
ability to electrically probe nuclear spins in the short and narrow channel, allowing physical studies
of QPC based on RD-NMR [1-3]. In this study, we test the limits of RD-NMR detection in QPC and
its signal dependency to the magnetic field.

Our study is conducted using QPC devices fabricated on high- and low-mobility GaAs
heterostructures (n = 147 m?/Vs and p =28 m?/Vs at n, = 1.8x10"m=2). The QPC is
defined electrostatically by applying a negative voltage to a pair of split-gate on top of the
heterostructure. In our case, we fabricated triple gate QPC with an additional center gate between the
split-gates. We perform our measurement on the simplest condition (Vpyx =2 and vg,. = 1)
throughout all perpendicular magnetic field (B) variation. Our results suggest when the quality of the
Vgpe = 1 conductance plateau is deteriorated the RD-NMR signal is undetectable. We managed to
detect the RD-NMR signal down to B =1.25 T (3.5 T) on high-mobility (low-mobility) device. It is
natural that the low mobility device shows a higher limiting field. All RD-NMR signal shows
threefold spectra due to quadrupolar interaction. The separation between central transition (CT) and
its satellites is unaffected by the B variation while the linewidth broadening shows dependency to B.
In low magnetic regime the FWHM decrease in proportion to the magnetic field, reflecting the
Knight-shift contribution. On contrary FWHM shows saturation in higher magnetic fields, suggesting
Coulomb interaction roles.

References
[1] K. R. Wald, et. al., Phys. Rev. Lett., 73, 1011 (1994).
[2] M. H. Fauzi, et. al., Phys. Rev. B 97, 201412(R) (2018).
[3] M. H. Fauzi, et al., arXiv: 1812.08935
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[1] Klaassen,L.H., Bourdrez,J.A. and Volmuller,J. 1981. Transport and reurbanisation.
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Kubo!-T. Ogawa?-T. Suguro [2]):
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[1] Beckner, W., Pitt’s inequality and the uncertainty principle, Proc. Amer. Math. Soc. 123 (1995), 1897-1905.

[2] Kubo, H., Ogawa, T., and Suguro, T., Beckner type of the logarithmic Sobolev and a new type of Shannon’s
inequalities and an application to the uncertainty principle, Proc. Amer. Math. Soc., in press.

[3] Shannon, C. E., A mathematical theory of communication, Bell System Tech. J. 27 (1948), 379-423, 623-
656.

[4] Stam, A. J., Some inequalities satisfied by the quantities of information of Fisher and Shannon, Inform.
and Control 2 (1959), 102-112.
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Atmospheric synthesis of stoichiometric La-doped SrTiO; from bimetallic

complexes

(OEbube Evaristus Oyeka®, Daichi Oka®, Tomoteru Fukumura

a,b

*Department of Chemistry, Graduate School of Science, Tohoku University
WPI-Advanced Institute for Materials Research and Core Research Cluster, Tohoku University

Perovskite-type SrTiOs is a semiconductor with various electronic functionalities such as high
electron mobility [1] and quantum paraelectricity. Recent studies showed that such functionalities
are significantly degraded by cation off-stoichiometry [1,2], which is inevitable in conventional
synthesis using different precursors for Sr and Ti sources. In this study, we developed new
bimetallic complexes with 1:1 cation ratios as precursors to synthesize stoichiometric SrTiO; and
La-doped SrTiO3 (La,Sr;-,TiO345) (Fig. 1).

The Sr-Ti and La-Ti
complexes were synthesized
at room temperature by
reactions  of  Ti(OBu)s,
nitrilotriacetic acid and H,O,
with Sr(OH), and La(OAc);,
respectively. Figure 1 (left)
shows the molecular
structure of the Sr-Ti
complex with composition of
C12H20N202581,Ti,
determined by single crystal Fig- 1. :
X-ray diffraction (XRD). The C12H20N2025Sr2 Ty (left).

Sr-Ti complex

i @,

Synthesis of SrTiO3(right)

. @@ o.

SrTiO;

using Sr-Ti complex,

1:1 cation ratios of the complexes were confirmed by mass spectroscopy. Thermal decomposition of
the Sr-Ti and La-Ti complexes at 900 °C in air gave single phase polycrystalline SrTiO; and
La,Ti,07, respectively. Lattice parameters determined by XRD agreed well with literature values,
indicating cation stoichiometry of the oxides. La doping into SrTiO; was performed by atomically

homogeneous mixing of the precursor molecules by
dissolution in formic acid followed by solvent removal
and thermal decomposition at 1300 °C in air. XRD
analyses showed that all the powders obtained by
mixing the Sr-Ti complex with La-Ti complexes of 1%,
5% and 10% molar ratio were single phase perovskite
oxides. The lattice parameter of La,Sr;—,TiOs4s
decreased linearly with increase of La content (Fig. 2).
This behaviour is consistent with previous report on
La-doped SrTiO; prepared in oxidative condition [3],
indicating successful doping. The new synthetic route
in this study will encourage further synthesis of
bimetallic oxide compounds free from cation
nonstoichiometry.

[1]7J. Sun et al., Nat. Mat. 9, 482 (2010).

Lattice constant [A]

3.9060
3.9055
3.9050
3.9045
3.9040
3.9035

1T T 1T 7

[
I T I T N

0 4 8 12
Molar ratio of La in A-site (%)

Fig. 2. La content dependence of
lattice constant in La,Sri_,TiO34s.

[2] R.C. Haismaier et al., Appl. Phys. Lett. 109, 032901 (2016).

[3] N.G. Eror et al., J. Solid-State Chem. 40, 85 (1981).
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H— L CHAEA RS Z N TE B SICERe T — 2 L7 0155,

H DOEAEEREBPE T, KPBELT ATV EFICER L O 2~ 7~ 06 i L7z BphE
FIZONT, @iREE T CTORKERBEEZHETHZ LA BN E LTAMELZED T D,
KB ET D 728 D4y AT 1A & D
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& Xk
[1] Nakamura, R., et al. (2012): Compositional evidence for an impact origin of the
Moon’s Procellarum basin. Nature Geosci. 5, 775778
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Synthetic Study of Amphidinolide N; Construction of the C17-C29 Segment
(OOdoh Amaechi Shedrack, Shigenobu Umemiya, Yujiro Hayashi

Department of Chemistry, Tohoku University

Amphidinolide N 1 is a complex natural product belonging to a group of marine macrolides with a
remarkable high potent cytotoxic activity against lymphoma and carcinoma cell. This molecule was only
isolated in trace amounts and decomposed during preservation, thus hindering the further exploration of
its biochemical potentials [1]. Even though a number of advanced analogues of Amphidinolide N has
been made [2], the total synthesis of this molecule has continued to defy synthetic approaches by various
research groups around the world due to its very complex molecular architecture and array of
contiguously placed stereogenic centers.

In our recent studies, we envisage that Amphidinolide N could synthetically arise from a convergent
strategy that hinges on the efficient assembly of its constituent disconnection segments. This work
highlights our synthetic approach towards the C17-C29 2 segment of Amphidinolide N. This fragment 2
was made by the efficient nucleophilic coupling of terminal alkyne 3 and aldehyde 4 to afford the
intermediate 5, subsequent seven steps transformation of the intermediate 5 gave the C17-C29 fragment
2 in 31% cumulative yield from S (seven steps yield).

n-BuLi d,TBs
oTBS OH
% /\/k/\ BnO
0 BnO o n A 7 steps
o —4> O —_—
JE——
THF

3 80 5 31% (7 steps)
A

Me OMe

MeO OMe

oTBS
Bno/\)\/'QY\/\
A9%H
OH
2

C17 -C29 segment

Amphidinolide N (1)

Technical terms

Natural product: A chemical substance produced by a living organism.

Cytotoxicity: refers to the ability of certain chemicals or agents to destroy living cells.

Stereogenic center: A carbon atom connected to four different groups such that interchanging any two
groups leads to a stereoisomer.

Convergent Strategy: A synthetic strategy where individual pieces of a complex molecule are
synthesized in one stage, and then coupled in another stage to form the final product.

References

1. Kobayashi, J. et al., J. Chem. Soc., Chem. Commun. 1994, 1455; J. Antibiot. 2013, 66, 277.

2. (a) Trost, BM. et al., J. Am. Chem. Soc. 2018, 140, 17316. (b) Hayashi, Y. et al., Chem. Eur. J.
2016, 22, 3282; Chem. Eur. J. 2016, 22, 3287. (c) Kuwahara, S. et al., Tetrahedron Lett. 2016, 57,
5240. d) Sasaki, M. et al., Org. Lett. 2016, 18, 2232; Tetrahedron Lett. 2016, 57, 3532.
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ZRAHRICERINTVS. 51T [1] T OHTEEZ U BERTE 52 AW TR I E 4 b X
NTWa, —H, pA1DEE, () ITE2AGE X u, © p BERZITD Z L THRENED, K
BRI FIEDN BB 505, [1IRIG T AR RITRE SN TRV, 22T, U FE2ERT 5.

() € > 0&U7& & (P) Dfft ug DIRATFAET 2 H>.
(i) MRDSFAEL 72 & &, T OMIR up 1D & 5 ABRROME U TRETT S 15 7.

(iii) BT ug D3 7= IR ER G U B B (8T8 2 BARIIZ SR D B Z L IS T E % D0,
AGETH T, 12 Fast diffusion TR Z R T 0< p < 1ITHT 5 (iil) DBFLRIZENZ LTS,

S 3k

[1] A. Holmbom, Homogenization of parabolic equations. An alternative approach and some
corrector-type results, Appl. Math. 42 (1997), 321-343.

[2] A. Bensoussan, J.-L. Lions and G. Papanicolaou, Asymptotic analysis for periodic structures,
Studies in Mathematics and its Applications, North-Holland, Amsterdam, 1978.
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In-situ lithium isotope and trace element geochemistry for a veined jadeitite
from the New Idria serpentinite body, California:
Constraints on slab-derived fluid and fluid-rock interaction

(O Naoko Takahashi!, Tatsuki Tsujimori!?, Qing Chang® and Jun-Ichi Kimura?
!Graduate School of Science, Tohoku Univ., 2CNEAS, Tohoku Univ.,
3Department of Solid Earth Geochemistry, JAMSTEC

Understanding slab-derived fluids is potentially important to solve chemical differentiation
in the Earth’s interior, because slab-derived fluids with chemical and isotopic variability af-
fect the compositions of arc lavas, mantle wedge peridotites, and metamorphic rocks in the
slab-mantle interface. In order to decipher a property of slab-derived fluids, we investigated
a veined jadeitite from the New Idria serpentinite diapir, California, which is regarded as di-
rect precipitates from slab-derived fluids and therefore records slab-derived fluid signatures.
An integrated study of CL-SEM—-uRaman-EPMA petrography, cryo-FIB-EDS fluid inclusion
analyses, and in-situ LA-ICPMS trace element and lithium isotope geochemistry constrained
jadeitite-forming fluids at serpentinized mantle wedge. Fluid inclusion analyses confirmed that
jadeitite-forming fluid was low salinity. The jadeitite-forming fluid compositions estimated
from the jadeite precipitates have enriched in some LILEs and HFSEs with the variable ele-
vated Nb/Ta ratios of 10-115 and Zr/Hf ratios of 38-164. These observations revealed that the
jadeitite was formed from metasedimentary rocks-derived fluid with complex history such as
significant Nb/Ta fractionation. In-situ lithium isotope analyses confirmed that multiple-stage
jadeite veins and their host rocks showed a wide range of Li concentrations from 4 to 68 ug/g
and §“Li compositions from -11.7 to +6.7%o, with a curvilinear correlation between them. Well-
preserved Li zonings of jadeite crystals confirmed by LA-ICPMS map eliminate a possibility
that those isotopic variations were produced due to diffusion process. Alternatively, the varia-
tions can be readily explained by variable mixing between the matrix and infiltrated fluids. The
initial infiltrated fluid compositions were estimated to be between +6.7 and +12.3%0, which
provides evidence for the presence of high 6"Li fluids in the mantle wedge at the forearc depth.
The New Idria jadeitite give new insights into the slab-derived fluid chemical signatures and

the complex evolutions in subduction zones.

\ — DfYf=0.1
! -~ Df=0.01
\ ---- DIV'=0.001

\V\(DNb/DTa)ﬂuld-mlneralz1 00

100
L

Nb/Ta

Jadeitite (this study)
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L

\
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(D! DraYivid-minerai=10!
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Figure 1: (a) Photograph of the New Idria jadeitite. (b) Evolution Nb/Ta with varying W/R.
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Influence of EI Nifio-Southern Oscillation on Tropical Cyclone Activity in the

Southwest Pacific

Terry Atalifo!, Toshiki lwasaki!, Junpei Yamaguchit
'Department of Geophysics, Graduate School of Science, Tohoku University

1 . I ntI’Od UCtion 1s  (8) Total Tropical Cyclone Number 15 (b) Tropical Cyclone Lifetime
Many authors have examined the influence of El- . : ' § A : ;
Nifio Southern Oscillation (ENSO) on SWP 5 H E H § g1 i :
tropical cyclone (TC) activity. Different indices Te : ; : : H H H E-]
are used as proxies of TC activity. In this study, a S v e R ——

more conservative measure known as the

accumulated cyclone energy (ACE) is used to 1000 (C)i Trupical'i."vclune Inl}ensity . (d) ACE per TC Year Distributions

investigate the effect of ENSO on TC activity. It is o H H H H =1 :

a measure of TC activity, a quantity that combines - I E ; :

TC number, lifetime and intensity. HE L H B H ;

ACE = 10* 3 v2max; Vmay IS the estimated = | L L .

sustained wind speed (knots) A Mewsl iR Lanio

Fig 3. Distribution of total number of TCs (a), lifetime (b), intensity (c) and ACE values (d) in all years,

5, ACE Difference In El ninc and La nina years El Nifio, La Nifia & Neutral years. The boxes show the 25" and 75" percentiles, the lines in the boxes

mark the median, the filled small boxes mark the mean, and the dotted lines mark the values below

oAy
0L N 4 : 6000 : R
I.l .4500 (above) the 25" (75™) percentiles of the distribution.
-15 3 = 3000
n .
L B 2 | sy 1500
u
| e ]

4. Conclusion

3 460 180 200 220

The main conclusions are as follow:

Fig 1. Difference of ACE per year in El-Nifio and La-Nifia years. Spatial difference

is statistically significant at 90% level. 0 In EI NIﬁO year-s7 there |S more TC aC'[IVI'[y
2. Data (high ACE) in the Southwest Pacific.
TC best track data used to construct ACE & other [J Prediction of ENSO indices can be used to
TC indices were obtained from the SH TC archive predict ACE values prior to the TC season.
(BoM, Australia) for the period 1981-2016. ) o
Monthly Nifio indices and SOI are acquired from " The inter-annual variation of seasonal mean
NOAA website. ENSO events are defined intensity, lifetime and number of TCs all
according to Nifio-3.4 index averaged over the contribute to the ENSO signal in ACE.
season of interest. However, the_ eff_e_ct of TC number appears to
be the most significant of the three (Table 1).
3. Results
Simultaneous and early significant correlations . ) )
during and prior to the TC season show that the ACE 1 ACE" ACE’3
e R . (Intensity) (Lifetime) (Number)
predictions of Nifio indices can be used to predict ACE 1 0.32 0.09
H 1 . -U.
ACE values in the SWP. ACE™ 0.32 1 0.06
“‘.‘] {—6— ACE & Ninot+2 ACE*3 -009 006 1
o a* * A . ACE & Ninod | ACE 0.06 0.06 -0.04
f G oo Nifio-3.4 0.11 0.32 0.37
o€ 4 =y {+ @ ACE & SO |
~ 2 w| (Tt Nmo34&Nno34 Table 1. Correlation of ACE, ACE";, ACE", and ACE’; per TC season (kts?) and their correlations with
' 4 4 < each other including Nifio-3.4 (JFM) for the period 1981-2016. Significant correlations are in boldface.
Q v / \ 7w V9T,
v, o o' il 2
ey . N
Youed P d " 5. Reference
' 4 v-'.'_ ;
) G . Camargo, S. J., & Sobel, A. H. (2005). Western
T UATSON DN MAM LA SON DX MAM WA SON OF MAM WA North Pacific tropical cyclone intensity and ENSO.

Journal of Climate, 18(15), 2996-30.

Fig 2. Lag correlation of ACE (JFM) with Nifio indices for different seasons and lags and
autocorrelation of Nifio-3.4 (JFM) for different lags (1981-2016). Significant correlations are

indicated by filled symbols.
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AT TohE R, FTS 28 PSHT #EORBNTICE TRALTWVWS Z Binding energy / eV

Lot LavL, PIHT #lEF 07 L% MgHTAn T4ke  Fig 1 ARXPS spectra in § 2p
PRy %L VAR L CE Y R TR BHC FTS 28 A0 iAw 222 region of P3HT thin film after
EHAHTITEE LR - b, Rl F— 'y 7 OfefTicfko g surface doping with 0.5 pL of
A L7z FTS a0y TRISIZELL TS B2 b, e kIS

— B 7 RIO P3HT Tl 100 Ml H KT 25 20 = SAHaDEHT B — 7 BRABRICBHI S D O D,
HERNRENEIZET D FTS O ERE CIEEPTHRENE LK L, ZhHDFEENL, FTS 2
P3HT DOIEMEIROT /7 MIFLE B NEICEA L, TR R A A o ~ET 5 & & BITIcy 7Rl
fLanseErzons, Thbb, £l F—Er 7%OEERE LICHFST5F v ) 7 ORE & RERK
WEHONT LIz, £, R—30 FOMBERED & NE~OYEEL « W5 12 X 55 FRIFIOFLN &R
Eh, ChRXY UTHEELBIHELDO N — RA 7 ORI S hWiZ £ 2 bhb,

SEZXREK [1]C. Y. Kao et al., Adv. Funct. Mater., 2009, 19, 1906.
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FIERRREE AN -HFRESERIEEY BaFe,Se; ITH(T5
BHERBEDIER

SR EA., B #Hhth, E& Hh. EK E8. WQE EM. X& Hith
RIAXRFRFREFHARMPEFER

BRI EY BaFeSes | DOHE— oM FIEZ A L TE Y | RO IE 2RO
BaFe;Ss & [FIERIC )T T CHIEEZ/RT[L, 2], BaFexSes L/ E(LTIX 240 KL F TV 1 >
7 RO RRNERRF 2 7R3, ZAUIERRBEEARORYE BaFeAs; BN A b7 A 7HID K
TR AT 2 & LRI TR D, T E THE STV S Pnma OfEffEED T T
37 1y 7 BIRCBREMAEE T — OBRRBL TR T Z & B TE W) | BRI e
Bt S5 — T, ERIICITHE — O RKRBEMEERE LBl SN Tl 63, fhimiEd
DEENPLETH H[3],

AMFZETIL, 22 M BRSSPI O BUR 2R FERRIE S FIRE O —FE T d 2 5 s i 5
A (SHG) ZIET 5 Z & T, BaFesSes 12 81F 2 it ikiE 2 1. 2 D DO HIREY'E BaFesSes
& BaFe:Ss BT HEDENVE O THZ LA HNE LT,

AEIOBPE TIFRMBIETER LT

BaFezSes Hiftgh o 010 M2 L —H%— :(é? 3.0 % (010) surface 7

Yk NS L. SHG MEDIEMAERE S "%% i

TS L R ERIEEORE21T> g %%% |

To, ZORER, J00K (HTICB VT2 & 20F % .

WO R EIC T 253 §

K B SHGMEDN L Evy 2@ 2

L7= (X1), BaFe;Ses & BaFe;Ss3 % % 1.0F SE-% 7

WPl L i 2 HoBESRTH S (g T

ZHEb LT, MO Re LS I

F AT LI I R P ogl——L

TE, AR S —FETIL, BHR Temperature (K)

FEHREROFMIC VTR LI 1 BaFe;Ses 124517 % 45 i %/ (SHG)
R DI AT

[1] H. Takahashi, et al., Nat. Mater. 14, 1008 (2015).
[2] J. Ying, et al., Phys. Rev. B 95, 241109(R) (2017).
[3] Y. Nambu, et al., Phys. Rev. B 85, 064413 (2012).
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BENERZHAVWVERI YV FL—2 a3 VRIE

R |- Bl EsED - KEORE?

D HAL R R BB AT SR R SO HIK
2ENIRXA

i EDRERERFECTFHEZBMT 5 & &, HIERO KK RIKDBIZ KIFTHEIZIEFIZK
ESRBDTHS, HEROKRKKIL, BOOSN-HAIZL > THRZREI L2 HEEPHB EDE
WIZ & > THIEBRBIB COEER 2 L2 0 TA 2 I k- T E 2 - T\W5b, Z OFLIFSE
DREP SR 5 TL BHOWHE (FAMHME) 2T 2L I2& > T, RIKOBBENR->TLE-
720, FELWVWTLES7-0DT5DTH S,

ZDRLZDEEZMNA 272D DEAMD—DIZHENFD H 5, MENTFTIE, FHL o ¥—
CMEEN DR THEDOELNEZJE L, ZDOBEHICE DWW TAIEE & XN 58O %
BRI HEBI LT, A TKN UZAOEHOHNPNS B2 L51T5, 2DESI
UTRRDWEERZRRT A2HMDOZ L Thb, DKL EATHRENRIZBWT, &
DK ZENT DI TR S WD —DI1Z > TW\W5,

Fx OWFEETIE, NTAIZH D TIEDL@EBETO R - SEARAMRER D 72 D D Fr L\ lifE
WFEEEEZFARELTNVWS, L—F—NET T T4 —fECZLIRIEND ZOH L WY AT AL,
BUHIRARDMEIZL = =51 REZEBIT S EIF. ThonoP->TL B0 2B L.
KEFIRD SR M2 HET A I TLOHEORWHIEZFEHRT S, LrL, K&KD
REEIZIEENTNZS AT — VT2 T B 08B L —F — 1 R EIZERRED T <
WS EF20ERHY, ZOHEIXI0ARETHS, KE»S 10 BA#ENZL —F—
HA4 REZERERIL, 7255 RKERD 3 IRTTCIIR DA 2155 T2 DI 1T B0 W [ E %
RS BERHD, ZTD/OITITHAMNERE UTHITRED SR G2 5508 NH 5,

REILIRD i S A% KD B J5ik & U TIE MASS(Multi Aperture Scintillation Sensor) & If:
X3 hHEVRD D, ZOHIBIEREPSDOHDOERE (YU FL—ay) o RKAELRDEE
ZWHETHEDOTH, XU FT 7 TO LEZERLEQDELTEERE DRERH U WEE B DR EY 1
kN DFAE R EIZEBRIHbNT WS, Frxld, MASS O T2 EEFEORERIEIZHW S
5%y 7NV NI ViKY Y =D AR Y NOBERS SIWCEMHTSZ 2T, KRAEKDE
SN ERD D HIEEFHZIZHEL WS, ZTHETIZ, EEIDKRGILTROBEE ICHE DI W
PRARBOTOY Y F L — a VIEE RO 5 FiEE L Uz, BIEIE, EBRIZY vy 200 b
RUREY VY — 2 G FREEILRT Slem EEHHIZHED A TEBEIL 2T — &0 5, K
SEABEOE S NMA 2B 120D 2 ED T NWE L IATH D, ARAZ—#FHETIE, Z
NE TOMMIER L SBEOMFEDRLEIZDOVWTIRE T 5,

S SR

[1] A.Tokovinin et al. (2003) Restoration of turbulence profile from scintillation indices

[2] A.Tokovinin (2002) Polychromatic scintillation
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~
A S

Wi ZRFER T Y vV & B DT A O BB BEE

A R
FALRFER A BB A 7S R H L

ABETIE, P R/ERT v L2 DELREA
(E) ou—Au+V(jz)u=0 in RN x(0,00), u(z,0) = p(z) € L*(RY)
EERTDH. ZEU,N>2 BFvyy b V=V()iddbd 0 >0, A1, A2 € [\,00), A i= —(N —2)2/4 126 L T

(V) m =2V (r) = M| =0, lim 2V (r) = Xa| =0, V € CY(0,00)), sup|r®V'(r)| < oo
r—0 T—00 r>0

EATETD.
MBI FE RO YWHIMEREOM v 122w Tk Q = RN, RY 2L T

_ N _ 1
I(Vow) ()l ey < O3 Oy, t>0, 1<p<oo

MBE DD, —HT QBRI NESDINEREE T H 535E 121, Dirichlet BER &M T2 81 2B HEAD Green
B G = G(x,y,t) iIZx LT

Cit™% < [[(Va@) ()|l peaxay < Cat™ %, t3>1

ERBIEDHENTNS. ZNohrS5bhd &S0, HFASLRATH > THMOEBBEH IXHEM T3 &<, ME
DORPUE U THERIZZ(LT DI VS NI INT E 72,

ARIFZETHEHS W /R T V¥ 2L V 25 28058A (E) (X U Tk, SMERH#IIZ 8\ T Robin BEAKMAETTO
FERBPBONTVED, Z5 5 EIERITEMERHMHEZEL TV ([1]). & Z 5%, Bl Ishige, Mukai 512k b (E) ®
fiie DL ZE RN AT DI, ZOBIZHWS N FEP SO K D FFMREHRPEOND L5147 ([2]). £ZT
R TIE, REMN T 52 & THRERDPUEI NS A N =X L ORI %ZHI L U, Ishige Mukai O Fik% KRS E,
D RN O8E OERIBEHl % Z %L 72,

BRRGEHT 2475 12 H 72 0, FIEMERE (BE) ITABET 2HAEREZ H = —A + V(|z|) OERSHIES & OEMFEM
BB EE L 72 5. fEFSE H ¥ L2(RY) EATH S L &2, ADHHOMUNEENT X 2 AN O L TR
MHREHZIND. 512 (BE) I 2EAMERME U” + (N — 1)r U = V(r)U = 0122WTC, fROJF FGEETD
HE) IR 5 2 & CIEMEE U PHE—DEE 5. (E) O v 132 DREMENRK L 20, M3 L Td —RITH=ERD
WEFECRVD, 2O U ZHVWTIR v OREMEZIDR 222X W EEBOBERIUZINDG I L 2R Uz

BE. &fF (V) 200EL, H=-A+V(z|) 13 L2RN) LHATHZ L T5. 7 HHPEHAROEHEIE A < A+ 1
ERETS. ZOLEEHRC >0, a >0 BFELT (BE) DM u 28U TRAK Y VLD
tNAU Y A) [(Vy (w/U)) (@, 8)| < Ct7Y2 4 0t=/2z|*™1 in D.

22T D= {(x,t) € RV \ {0}) x (0,00) | |2 < t1/2}.

&3

[1] K. Ishige and Y. Kabeya, Decay rates of the derivatives of the solutions of the heat equations in the exterior
domain of a ball, J. Math. Soc. Japan, 59 (2007), 861-898.

[2] K. Ishige and A. Mukai, Large time behavior of the solutions of the heat equation with inverse square
potential, Discrete Contin. Dyn. Syst., 38 (2018), 4041-4069.
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H,0-CO, Zln REERMEM D ZECEEY I VEETHILERE

OREENT - PHETFE - BIE
RAKFAFHRELHRE L ER

KUK BBIIET D&MD —o L LT, ~ 7 ~D3i (ERMERSOIH) AEZ 5N
%. ~ 7~ OFRVER S OKERIIIE H0 TH Y, RIZCO NEV. —fRICHEEE D~
“VILZCOZEH, BEREDO~ 7 <L H0 IZETe. 55, COUTEL A AN, HkiEd o~
Tl HIERE~ /I ~ICHA L T~ 7/~ 2ROFi Rk EE 2 585 [CO, 777
VUT Mo TND I EMREIN TS (e.g. Buchmann and Berganz, 2003) . H,0 ¥ii
X DVEFRFE 1L COp Bk DIAFREE L 0 40 FRRERE W=D, 77720 7 TO Koy
SREFRMERR Sy OZFBNIEMECTH S, HO ICETe~ 7~ 3D ED CO, DAL L W IAfF T
DA T DR EPMET LT, 28D H0 3T - 3787525 Z ER PRI, EBRIZ
HEEND 53TV 5 (Yoshimura and Nakamura, 2010) . ‘K[ FO~ 7 <0 TiL, LR -
BEDORND THEO~ <N RE LT HICER L, TORBATHIEHE w7~k
Bl DR A 72 KIUTTERMICEZ > TWDH 2 N5 TS (e.g. Tomiya et al, 2013) .
~ I REWRE, D~ T~ COUTHEATWDEEITIL,CO, 77 7 v v 7 LIRERIC, f#
FMER T DRI K > THED—E T THRENEZ L[N HDH. ZNET, v/~
RADEIC, IREBCIC X DWMEOECRTEORE, ifbicl o T~ ~RNRAEL
WK NBHAET DT AR R SN TE 7= (e.g. Huppertetal., 1982) . LU, oy -RfE¥E
PERC S DRI K D ViR 2V R 3 2 SIE OV RITMRFT STz, & 2 CTARHF
FE T, H0-COp SR MR ) & B e~ 7~ DN ELE T CIRA LT=HE ORIAE DO E{L %,
BIREET N EHWTHE L. ~ 7~ OBYLEL - MR OYEE - Si0, 72 & FErH#
DOYLROR TR D7D, B « FRVERS O L - ~ 7 < kR O i kI LB PRI
T30 L E L CEHEEIT o 72, FER, 1 21% 800°C FIAE 30% D H0 128 Leifthila &
~ 7~ & 1200°C FLE 30% D CO ICE D LZRAE ~ 7/ v NiRA L, EEILREMNEHLL
A, IBABOINEIIIEINT D Z Enbhrotz. 2k, IBAHBD AL SO H0 i
FER, IRAMOMAEE~ 7~ & ZREE~ 7~ OEMEOHEMA D THEIND H0
REIZHRT/RIENWEDTH D, Fiz, BEEREOEEMEIL, BERETT IZRKEL
KETLHZ b ole. ZOZENG, EENREmE T 2720I2lE, 4%, H0-CO;,
TG R ONRFERAENE & CO2 DABURFIEZ R ITET D LER D 5.

[1] Bachmann, O., Bergantz, G. W., 2003. Geological Society of America. 31, 789-792.
[2] Yoshimura, S., Nakamura, M., 2010. Chemical Geology. 276, 18-28.

[3] Tomiya, A., Miyagi, L., Saito, G., Geshi, N., 2013. Bulletin of Volcanology, 75:750
[4] Huppert, H. E., R. Sparks, S. J., Turner, J. S., 1982. Nature. 297, 554-557.
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TARTERZALSE-ERMEZAVTHRELGHEEGEZEIRT D
OXR [ - REEFET - MEET - REBE
RIAKXRZRFREFHRFEFER
RRIBE, SEE TIGETT LIS QWML 2 IBET 2 1EM b, ERMRT T AT v 7 R ELL DR

WALEVOERICHA SN TS, zofTheRzateiis LT, &RHEANPETERSLTY
2.

oxld, EEAMIEL LTl L0an BV BTRS BEAESOMR c
BEOWIE BIRL, RIEE S KEOMIHE (gl lmiam C==H_ (D—on
& & FEOMR (R B—4 A FIER)C A H LT : 541kt 10 \,
REIToTND. BIF—r A KT, BB EFEE
V72 A A B0 D EPAD/TEE’\ LT AL LS Figure 1. £ &-7 1 REBH DR

S, HLEENETEEIZRH(Figure 1). T OREE, HLERE ETRB-AKBZHELIILD LT 510
FREA OB X AR ARG IR T2 LR SN D, —RICIRFBKFERE A IR E TR
LW, ZORBEEIRMRGME TS Z N TENIE, RE EOKEEEHEMOIE~ L LT
AHLEOH LG RGRR I OBRFE IR D RN & 5.

AL TIE, A4V T AINZ ZDOD 7 A FinF L— NEBIEZ B L TR A L 7288518 1 (Scheme 1) % fil
B LTHWE. S8R 11T, R Y7 anFi il 27 4 o (PCys)DRF-KERES 2L BRI E
KFEDWET DRSOk L L CHEET D Z L b o T2, KEISIE, Ir BT PCys DRFE—KEREEN
B L7=%%, BB TH HE B (CeDe)D IR F-FHKEREG DA AR T, RFE L FAKFE L ORES
DEREIND Z ETHEITTDEEZOND. I OMIGIE, mAT 4 VG END RFBIKEREAE
B BT DB BT D AFE T, PCys & iiiﬁéﬂ“x74 CERAWESAOEE, B

FJOMtEE 1 D A 32 EOBEHILOFE N A D TEME %ﬁi‘g ZoNT %T}?ﬁfpﬁﬁ@ﬁ”é
D
( % > {:}D
D

PCys (15 #)

L
Ir R \ DD D
* H D
J 3 D

D
Scheme 1
SCELFH HFE O
(1] &ESER : &R OBV IZRT, o1, e EOBRNLIFEES Lz HEoibaw.
X
7/
[2] BR(LAOLTIN « &R D 2 BE (L& LS IS, M™ + X—Y > M2+ Ny

[3] FL— hER : —DOBUL T2 2 BWATLA ETEBICH ST 5 2 & TR S 5Btk
[4] AAT7 4> Uy B3 OO@EHMER(R=H, ~arr, FHI 0)a R LAY ORFE.
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KRR ZBRAL ER 38 O J 5 B 5 RIAL 44 b oD Bep 22 ) 25 Bh

OImTE " HFAER ' FARHE . i PR’
VALK R B AT e R Hh BR A L  E
* 40 R OR ST T M EREBR BT FE pir AR AT e 1

AR, HIERIRRAC R ES A FR O R EEREO —> L L TR SN TR Y | HIERIRE
{BIZ & DR GRHR OIS EED O WEIK T ARSI T 5, BECxHET 57
DIZILIEME R ZEEB FRINMLE ToH DA, R PRNCITHERRE 2B 2 IR A
D fH - #s - IR 2 EENICRHE T A2 NERH S,

BEHEEEDRRETH D W bxkFE (CO)IZHOWT, TN E ClRMEE ML —H—&
L CTHWz COL TEEBRIBFRICEAT DM e 7 SN T E 72, RFBITITEESK 12, 13, 14 DI
NARNIFEAET DN, BB 14 O 1UC 1ZRFEDOTIC 10712 DEIE THEET B BRI A T
HY ., TOFEEIZAHCO* TEEIND, KT D AMCO 1TFHMR - EEBRERD 14C
AERRSe, MERESORE BB & DORFAHIC XV BT D, FT2 14C OIS 5730 T
o5 T2 DALAREHZIZ HC N EENT | ALABRENEEIC LY CO: i S d 2 & TRA
PO UCIIMINEND, ZD X5 7% MUC OREZHMT 25 Z & THIERZEE TD COL FHERR
{EAIREHEIR CO2 DB BIT D IE WA F DAL DY, xR D A14CO. DEFZER Sy
A%t i B TP BT 0 A4CO. DOEENZEIT 28U - AFFEHIIR O TV D, —, kiR
BT COLTEBR DAL, BB I THIZ < AR SN D FH AR O 14C AR
B0 4COs DRNRE DA EZMD Z ENEETH H N, BB KB OEL B K
ThbZEBEERTOBIMIG G IEFITD I,

UL B E 2 AU CIEm AL MR - BA « JREiik E22 o a3 L ORg btk o
H B CE A S U7 KEGRELD A14COg Z 38T « FENT T2 Z LI2 XL 0 . Z D0 & A )
PGP L, EERKIZOWTELE LT, BEEFETO A14COr DR LI L HLFRT
DTIEe <L RIS Ko TR ]SS A B AL, FEREIR 14C AR ORI 2L
WAL TS Z LR ENT, o, I 5 UCO X DRFMZ L A2 FHE L=
&2 A, BUEIXREKHHEM O 14CO2 2B 2 FEFHRR BB AN FIT AR S 4. AL A RBHIREE 23
AMCO 2L S H DR ROERTH L Z LB LN o7,

(14C/ C)sa,N

*W%ﬁﬁ%@&%m@ua»:&%m=&%/q

-1}x1oooﬂ%d

std,N

(14C/C)san. (HC/C)stan 1T E N ZIERE T R OFRYEYE D 14C/C L Th 2,
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PAEVA MM URIEEITIHHENGCEESEOBEGHER

OSBEE '+ BE#K? - ZfFz° - SRGE* - WEHKEE
1 RICKZPAZEREGRZMARERREBIGEFER 2 RAKXKZAZEEZHFR
3 EXRRKINMEMERAR 4 TEXRZPAZREEZHR

Stz b oy AHEBETIR, —MRICE L WERN R 2RI —-EofEclx, [FHf#
DR DL 2 A ZATRDOREI IR T 2 2 & THEICETID H B IREDRAL L T %, bV
R HDOMER SRR 25 B 2 BUE HIN CHNAICEERER L T» T, %< ga, THERITH)
% EDEBOIENEE L T3, #FEabEDERE»S 1 En D 2 R ES 1AM
DFEEZEZRHLTHE I EDRHNT VR0, PEOERIEBOWE ST 2 LT
MIN2, KR, HEHEZLO7FEVA b by RICEWT, RNA-seq Z 724
TR 7208 R TR B T X 2 B AEE T O HEE & MRS -0 RNA T X 2 BEREfddT
2119 2 &0, MRFRNOELTIOBENER2RAT2 Z E2HNET S, £T. &
OPFIL TS PLERDHE L A AR X 2RO 5 RNA ZiiH L, RNA-seq %
fTot, ZORER, LA ABOMTHERBICENR L, HEXABOMTERH B 7O
DEFEMBIRB I NI, TNS5DIH L, vt 7 A Ol R 2N R %2 LS
% Z & THIS IS doublesex (dsx) Tlx, HETIXFOWIREFEY)DS, X AMTIX R WIREEY)
DFBLL Tl —77T, AARABTIEZOMTBFHEI L TWwWiz[1], RIZ, dsx D2 DDF A
T DB — v PRI E R 52 20 2R T 572012, KR T dsx OFEHINH]
ZL, REToORBMZEIE L7, ZOME., X AR THRAICZLIZA s k-
7DD, dsx DEI (HEFFERN ) WEEYZ RNA T L 75 G0 &, ML A 2ARICE
WTARED B A ZRNZEL L 72, 2D EDD dsx DEWGIREEYDHER 4 2R DK
gL TWwb EtEZoNS, T, dx IFEBROELBRTOFKEZHMEL, S FIEFLE
BB LIS TEIETTH 57D dsx BLHFEIT 5 2 & THROUNDIZE D FEN
22615,

HMHEEDRA
* RNA-seq : Kt —7 v —2HOTHBEL TWS 2 RNA ZfEatd 5 2 &
- RNA T : FF €D RNA OFBZIHIT 2 2 &

SEZ B
[1] Takahashi, M., Y. Takahashi, M. Kawata. (2018) Candidate genes associated with color

morphs of female-limited polymorphisms of the damselfly Ischnura senegalensis. Heredity
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55

BEREA Y VICER SN2 TONEEES) FROBELE M

SHEE -

B HLEBE- R

HIAKRFARFREFHREMLZFR!

CEERF KPR RTINS *

U] AV v izA Y vEE LTRBEICE TN 28R A TN L | HiERK Lo 4% 5F - C
Wb, ZD—FTA Y VIFHIERMEICODMEICHEEL Tk 0, ERMBIY(NOx) RS
BALEI(VOO) I X 2 AL RIS TZ ORIFEML T2, BOIFIIC s W TH B D%
SABWA TN, R ORI BRI %25 5 iy —7 727 2 v P (Bk4c ) Vg
BT CHE) &G L., isRE~DRE L 52 5 2 efalianhTwns, Kadot vy
IREE. O F D MRKIREE A v & T (40 £ 10ppb) TOEL A 71 = X LR BARE D LEME~ D
TFEICO VTR D%\, ARIFFE CTldK-Z2 5 S NI ifilg i & 2 RFER 22 fili - — 7
77 2 FTH5 1-palmitoyl-2-oleoyl-glycero-3-phosphocholine (POPC) D Hijy -k % {E
b REE—E - BKIREA VY T T B FEOR RN 3 2 AL OHIE L. £ D%
L2 & DIEDRGK 7+ & % OYE B DFFE 2 H B INEHCIT o 7

(RR - FE] M1 XY, KEE—E T CHEMIEE DT CH % POPC By iz ZH ¢
— VIREED DIIREE AV v T~BF L, By TREORMEIZ—BML 2o b L7,
—F. ZEEEEZ b Vi —7 7 2 X2 v} TH B 1,2-dipalmitoyl-sn-glycero-3-
phosphocholine(DPPC) 34 V' v iC X 2 KIS &3, WIS L T idiz & A &
b3, “AR D ZRFHE D HICH “HifiAH % H D 1,2-dioleoyl-sn-glycero-3-

12 ERep EAT EEREL ST
1.D_I\
8
<
E e ] W
: ALK
; ™ frf D’gﬂx\\“fvv\\/\:f\ﬂw\\
? POPC
0.4 T : - - T T
0 an 120 180 240 30
Time {min}

phosphocholine(DOPC) x4+ V' v F
T RAWICHESEAY T 25 2 L o3Al
LN TWwB, X5 TPOPCOD L)
A v BRFR A OIS LA LR
HIZZEE)TH Y, FAX—FHEKRT
. Z OHEZLDJFEEICOWTD
BEE & & SO EAR I B U 72 §i57
FIEDHERL % % OYVE & Dt
fiR. ZZ00FEZON5ROLIE
TEICOWTHKL £,

1.RKHE—ELcolEfIcnt4 3 POPC 4 FIR o HiEZA(L
[1]Lin Qiao, Shen Ye et al, J.Phys.Chem.B 2015, 119, 14188-14199
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BUVWEEYERRICHIT CBIZER L O3

OXREFZ ! - ARt - MIEE " - SRE L - hitasE !t - RERE 2

PRAER =2 — b Y 2 BEE 2 v 8 —
2 LA

B DFHE RBEHOBIHNC LD, A DFHZERT 222V F—D ) L5 /3—k v FDIKRFEPA
VI L EE WS TTICObPo TVAYWEOI I LY —, DO 70 85—k v P IR 2L ¥ —,
#9265 = v MIREERYE LFEN R HMOYEDZ AN X —TH 5 2 LD3br->TER (1], BEY
BLIERZFLENEAMEHEZT 200, ERAMHAFEHIZLZVWYETH 5, BEEWEIZER R
T CICHRA R FHBI D STEEDTRB I NS b DD, EENABH L VI FHTIREELIRED DL T
7\>, DAMA /LIBRA %B# [2] Ti& 20 S Ric b 72 282> & BHiZE) % 125 2 & ClEEmE L2 & &
NTVEH, ZOEMEERTIIEENLERPIHTE D REHEHE L EWE O RICEE> Tk,

BAES K OFEBPHER L TOBREYEDET IV E LT WIMPs 5% ), ZDEEIZ 10 GeV 5
10 TeV Z ¥R L CT\v» %, —J7C Hidden-sector Dark Matter & V> 9 EF )L Tld keV 225 TeV £ TDJA
WHEBHEEATHINTVS, 209 LEED keV 25 MeV DRI EYIE DR IZUTE D RIE Bl o
F]_ o7 RN BR D BIFE 1TV, BRA B FERDSEHEI S TV 5, O EOWRICE W THEE L &
2DIMEZANF —DRINTH D, KT 2V F —F THIHTZ % Kinetic Inductance Detector(KID)|[3]
ZHOERLOERZT) CL2H4 IZHIEL TV 5, AUEEO HIEBEE A O &SR GHEE 2 o
7210 mK TOHMIE AT 72V — 7> a v ig#itgz FHv 7z 300 mK TD KID OHIEBRBEOMETH 5.,
2D DI D TH A VT - (FHOBEMOER, 7T —FWED 72D DFRAHI L > AT L DG,
T—=Y T D AT L OREFE L RSO 2179 Z L 2 HEE Lz,

KID &, &JEOMEE F CERESISE e Th 5034 v
F 78 v ANFE T TR L) RiHEE o B SER HE
D—FETH %, 1ZDDOMHER & HLARBREIR N R L ¥ —
BESHIRFTE 5, KID IZFERAMEEOMLREZE 3 LC 1
RS2 F S . KID Z & 2 [A ORI S % #
D, MO L L TIRMAINE 2 F o IR N GE A
LSS, fEEAES o iy 5, ARICHIERD
BHZRT,

AWFZETIEHEBRIC TV A VBT, SRR Z T, F
L SR TOT— Y WEEL ST E TEITH 2 23T i
X7, £/, MAm 0 60 keV DAY 2 OGS B L LRI L7t
TR CERE T 5 2 E I TE T,

SRS HEZH VS 2 L T10 mK TOMELIT) PETH 5, iz S o I&mIcT s L
T/ AR%RBL T2 ENPHFEINZI1ED, BMESHOERBICOWTHEIRI D 5 ICEHICT 5 & B
L ZEPHFEINTOS, £, EZ2DMEADIGH E L TKID OFiAt L oFfiliix TES 7% £ dfh
DEHERTOFA T L OEAMNIEIETE 2 MRS H 5,

SE 3R
[1] Planck Collaboration, arXiv:1807.06209 (2018)
[2] R. Bernabei et al., arXiv:1805.10486 (2018)

[3] B. Mazin, “Microwave kinetic inductance detectors”, Ph.D.thesis, California Institute of Technol-
ogy. (2005)
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PAC

TV UKBBRDAERRENERICEZ 5%

i

OtEmEE—8R - )R - H)IIEE
BRIt XFERFIREFHERMFER

BN ISR E L TAERNOREZ 4, BIEHEHRZEFFD DNA OFNEmx 5 RNA
DERFICHIERS LG L TWATOEMICE > TURBERAIRRE S+ THDH, X7 EI%
NAREE AR D, 20 O T X WA 100 HEL EREEES T 5 2 L Th S D, T/
FRRE LI T F FES TRIEN D23, 2 OFEH DIEAUTIIAK SIS T 5 72 DITKE R T
TS TH DMK GRNEB L T LE 5, ZORIBEOMRIZITT 2 BRI DO INEC
LBOWMANREZLNTEY, HATHETIEIT R VIEADOREZ TR LBELTCT I /iR
DOEIFIKIEHR 2N L, RS E5 2 LI Lo TEADPHERTE TV, 20X ) 7R
FEBRICIBNT, 7 BB ORIBITA 2 &R ST < KIBIR DOIRHE & L% O [
KOIRBEN B DD, FATHETIEIEDIRRETT 2 VRO EE D EIT L= DT LT
STWehole, TNEHALNCTSH7DIT, AR TIERA A LRI TP 7Y v
TRIBHR DINER & LI 1% O FE R O IMBR E A I KT THELZH T 5,

FERTIX, pH & 10 IZFHFE L7227 U 2 KIEHR 100 ul &2, 7 AL T VT AL, —7E
DY A XDRNENTEHEE L TA—T AT AIVTNME L, WD SRR T 5 £ TRE
60, 75, 90 °C TH 4 DT DR 5 AL « ZAFHE TENLIUNE L 7o, 4 &R,
FEE S EURD £ FIMEZ el T 730 B ER LTz, 288 % O R I3 mdiik ik 7 v~ &
7T 7 A EROGIECON RV, AT o7 ) U EAMOBEERNE Lz, OOk
H.90°C OFEERE 60°C DFEBRTIT, RFFFIMENL TRKBRORIEZ RS 707 b 7% Lt
FTBI DT, DF D AFEED/ NS WD ARTEHLIRA I EAIRRR O £ g A el T 7o
AEF LD OEVWEAKREZAER L TV ERERTE T, o, BT TR, RVWE
BEROAERNE G ZARFEEEDN/ NS WVABIO T Lo Tc, —H T, ZBFEZRICEKRD E FInE
el T alBHE, MBVZ IZF% > CW I HEIR O R AR D RRFRIKIER 2 5% L OO S
REIL YD bEVEE RS T2, 2O XS, 7TV BOBEASICIE, KERFETTO
MU X BARFORE, >F 0, FRHEENEEELGZ TNDLEVI ZERNEZLND,
ZOZEND, FIHIHERICE N TH TR L D ICAREEO/NIWRERFH I ) 588
BETXTTF NEAPER SN E W) AN E E -T2 Z ERRBIN 5,

& Xk
[1] N. Lahav et al. (1978) Peptide Formation in the Prebiotic Era: Thermal Condensation of
Glycine in Fluctuating Clay Environments. Science 201 (4350), 67-69. [doi:
10.1126/science.663639]
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BEtHRFEFNARIABTT 270X

OFHHTH - TERLE - /NREIEE - ZHFRIE - kA - =FE0E - B)IFKX - =57
Bt ® - M - Martin Connors °
RIEKRZXZREZARR KM EZER
L2 HEBXFEFH KBS AT 2

Athabasca University b

FHEMIHA o f VX —2 b oM@ (7 Xv) THlcIhTEh, Y7 X~
HIZAFET 28 - W OWENE 77 A< Eh v 5, FHZEMO T 7 XA~ EIXIEFIC
<, BRI EIIE & A ERBZE LRV, K OEENL T 7 XA~ lkEh &2/ Lic=Rr L ¥ —
DORLYPICE > TELT 5D, @R T —h DS HUER O BRR1- B T STV D
SR IX, FHEBREOM A 27 v ANEMEICER L HOWEENT 5, 77 A~ k)& ki1
O EAERIL, B oA T 2 = r VX — 2 OB T2 M L LB ST 5 E
KDO—>ThbH, Koo E HT 77 X< PR R) D = R L X — A3 HER & 00 55 22
IR ATH Z L2 XL VAL DBRAERFCIE, 2R D5 B OfIC, B OB~
7 v 7 AR L L, HIBRKR & Z D HOTFH IR~ 7282 RIE T, KB
A —u T OHBIRBEEREOREILETO—HFITH D, KA OLB ORI, KR
(CENT o84 R HARBG 2 TPHIT 5 [FHRK] OREREOVLEHSDTHDL, 7T X~
WEhDO—>Th HEMA A4 A7 8v ha (Electromagnetic ion cyclotron: EMIC) &%
FEXRRI) = R L ¥ — % FEOGHR B & BT 256086 5, HEOFRE, &0l
HGEL SNVHIER R KU BE TIRAT 5, 2 O RITHHBH N O EFZHASIE HHER A
HN=ALD—=DTh DN, TR RO RIZKITTREBIIRMHATH S, 72,
RFZWZETRALZE T, TERAKCTERMZEZ L, xRt ZRIG 2T > O
VEBIEE T ENBEREANL FTHREINTEY . ThPNKELENCREEY 5 2155 )
DIUTAFEER STV 5, ARIFZETIE, RJEM B DS EEERR O M s TR 2 MHE 2 FIH
LT, FRRKZAA~OBETRALZE DS &I EHEBS 2 E I8l L, EMIC %
BN AR OB A2 AL T AR A LT A5 2 2 AR E LT3R L TV 5, EMIC
WENZ KXV AL SN E 7R Pl 2 RE T 272012, B ERFFICBEL S N7 1 b
IZE->THELDTr hrA—a 722K AT TRIML, BIEHZ HW T EMIC J 8O
LAEE BT 5 Z LT, EMIC HENC X 2 FExEmE 7B T ELSR % SZREmICifgE Lz,
AFEFETIX, F 10 Bo~%5r A 7 — /v @ EMIC I EEEZE IS UC, /A—R MYRE 7%
TAYIE LG &R SN TWDEHEHEITT D,
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P4:

DFAT L ORBERMEE T
~AF UVERROBREICE DM A U BBEEES A OBRER L~
OEM 7 - RAI BF- B BIA-K8 HA KT BRE - £5F X4
R RFAERBERRREFER

BHOEBREEZ RO 27 a o HYPINT A8, HBE#EMINT 5 @ELic X -
Ty 1A TN D BTe HREERMERDGFET D[], o7 a hoAHmayA 4o
HEE BRI 7 DB CBEHRLDE N LY . A T — D TFRISICEB TR A RS
PEZRTZ LIRS N D,

AT UBHEE BN T 0 N AN A OERMERE ST 2 ik LT
BNRFETHD, LLA T BEIE ST TIIARE T A 51 & OBRICE DA 4 DYk
BN Z D720, BHEEN —RICHD TERWE W FBREN S D, & 2 TARMFZE CIdi
BEOMEZEME LT, A A VERRO—FETHIAA 7 738 EL, BIEDOA
A U RBEN ST R AA AT,

AF 2T 7 FNVRNIRD BT2 5 R OB BB A JRIR IS S 7o 2 b o 1),

D OB ET & A2 O B &2 HUIN L 72 DC Electrostatic field  «
RRAETHBBODRICLY | HEDORITT S 1
AF =L ERFOIEA~AERIED, vIa b &

— 3 ORI, BIEOA A BBERELD = o AL

5 BB D RS~ A 4> OF BRI ), =
10 fFRELS 2D AFORBBEDPA ET DL gy @ P g

MR ST, REEEIA A7 7 XV EHA: JAddd0d 4204
AATERER, TATHFZE[1) CE S = 2 fligED 7 RF focusing

Bk I T A T DR R S T Gt
BT L EHERLE,

HPAFE D 5

AT UBEEEES U U LRLERREDOEREN AN FEI NI NI 7 b A2 A
L. BANEOEL T X D INE & REE T A L OEIA X 5 E0EO B2 Vv CTiE 2 2Bt 55
M FEEA G UBEBESITE WD, A F PR EEIRT 2 DOICET RN DA A DN ES
Wo3nb. NUT7 MEAEEESNEIEZMHAGDOE D Z LT, A A OME L BEea BEMNT L 2
ENTE D,

AT UERCR  BEPICBWTELGOMSG 2 AN TA A 2B, MHER~ SR L kT 5
72 8O DA,

& Xk

[1] S.Warnke etal., J. Am. Chem. Soc., 137, 4236, (2015).

[2] S. A. Shafferetal., Anal. Chem., 70, 4111(1998).
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