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REWRE (FHELF)

WIFZEE CTlX. ZOFHICBIT D84 e RKIK - RHEMHEBISG 28R RICO B ZED 203 5,
FHNCHEAT 2 2 E 2 BFEL T 5D,

1. FHOWEEBRK : 8RR E TS v I HR—ILEBR

Z DA SKICBLIOFER, AJHIZA cold dark matter (ACDM)ET /L &) FEHEFH
TTNVEMESL L, BIEOFENS —7 X NF — b~ < =L Lo TR ENT LD TH D
ZEERRAMUIE, TOX D RFHIZBWT, Fr NERZEICBMT D2 - 8B - 7T v 7 R—Lie
EORK EENERIHEM TE LD THA 9 b, FxTZOMBEIZ ab initio Z2FH FRAITEIA
HEFEHE AN TF v LY LTINS,

1.1 FHBORES I 21— 3 v LSRR

ST ARIC BN T, BHTRIER EBERT T v 7 AR—/L(SMBH) 3D D 7 4 — KXy VRN E
DHEZHCHIEIYT 2 L THEETHD ZLPRRINTWD, Fxid, TR0 REHRFRCE
B SIS TWIEBRO KM R R 7 4 — Ry 72TV E2RR L, BEEDOT I 2 b
— a3 VIZBWTCRATRZRMEE (B2 IEH ADIRESERE) ZHWTEFERERE 74— F Ry
VRN ERET D, KO T 4 — Ry 72T NV EHTZICHRE L7 (Shimizu et al. 2018,
submitted) . HLWET /A THEEHEAHSICHHISND Z L, B STV LETD
stellar-to-halo mass ratio 39 F< HERTE LI LNbhotz, £/, ¥ X MO - AXEET
)V (Hirashita 2015; Aoyama et al. 2017) ZfHA0A AT FHGHIZREEIIEKY S = L—3 3 &
ZRAT L, RGRG 2=1 OFEL O KFE 2 & A MR PERFRTE 5 Z & 2R L7z (Aoyama
et al. 2018; Hou et al. 2018) , F7=., RHIFHITIIT 2 AT OF T, IR LZEMIC X
STHAEDOHNED L) IR EN D0 EmMGE Y I 2 b—2a A AW THBK L7 (Arata
et al. 2018), ZDOfER, @RENIFFITIRWVIGE THEIREMOIR L 7225 K 5 72 10° Msun D H
ADYIITERR S 72 o 72 h, 10 Msun FEED b DITER SN D Z L &R LT,

1.2 EX7 I v I R—NAHREZALA VI FaTdFTRAET )V
BWFHICBID2ERT 7 v 7 R—NA KOG /172> F VAL LTHA LT haTd T RAET L
DD, FxITE DRI OV TFHRAIAR S I 2 L—a VAW TIKBIR Lz, Tkl
BIREZ R D OEN 258 L, #EH§2%(201% Flux-linited diffusion (FLD) ¥T{El% Enzo AMR =
— RICHR T TEA L, ETHOIC, IR AT—DX A L7 haF5 7 AFHE (Luo et al.
2016) (ZFLD Z 3/ L., fOWFFEE DL F AN /3 RNV GEL TV TV D adiabatic drElod 241
WZDOWTTF = v 7 LTz, ZORER, FLD §HE TIIH A HLE ) THEHEIZ L » TiEn B D |
adiabatic ¥TlEl & W ERFIZ L B 2 OB E XA D Z L 2R H L7z (Luo et al. 2018),
WIZFH 2L Z O FLD fHREZFHm R A=y I ab—ra VChbEf L., Filmml o —7To
WROEENOENEZISK LZ, 22 ThAEERIC adiabatic ITELOFEEIL FLD DS L KE <R s
ZENAM &N (Ardaneh et al. 2018), 51, Lya OEHEEELEEL., I HITF¥A L7k
a7 FADOFEBRMEICHOWTEER L T,
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2. BIRILF—FTEHNE

HIERICEIEE T 2 FHRO 9 B, <10 eV O HDIIRFRN TIEESNTRBY, 2D HH <108
eV OLDITEBHERE TMESNTNDEEZZ LTS, Ll 102 eV 205 10 eV OF
HARDOEIIT L < Do Tnieny, £ 2 THRA IFRRHF.LOEKRT Z v 7 A/"—/L Sagittarius
A HETED L S o= XX —DOFHMPIMEINDET VERE LT, ZTOET VLD L,
Sagittarius A% 73 107 yr 1 CRICIEEN L T Fermi bubble ZJERL L7- & 12, REHIIE S
T REOTFHMNBIEHERICEE L B2 b5,

SHATH O X BB HAT > 72, £ Abell 399, 401 OO A T < HETBHIL, F
W ORBBAEESHANE D FRE A A L, 2R By Ia2b—ra R TETLHE
2, SO 7 4 T A2 MTWENREE L TS Z ERHLNIRo72, S5HIT Abell
3391, 3395 D7 4 7 AL FEBHIL, HILED KK D~0.3 THHZ LA LN LT,
Z D HHRH R 2 WA B SRS AL S AL D RN ERAI N D B e B it Sz & 750
Il —%F 5, F7XEB &1 D LixESE Hyper Suprime—Cam D E S L 2 XBIH & LA 5
. RN O H 2 DOIEMER B2 E LT,

TRENRITRE N S I SN 5 Y = v F o VLBA 12 & 5 @ Rl — % 217>, 3C84 DAL
TZEPV DOV 2y FOKRy hAKR Yy FBMEHRLTWDZ &AL, ZORRIT, IEEIRE
JERADOH A IR H L TRBY ., ZOHAE =y FBHEERLTWD Z EE2RE LT
el

=2 — A2 N OFENORFEZLIZONT, Bl I = L— 3 U EITV, fRNTRE & e
HREREGT -, KOBHEA D= LRN v ra barnbyrrsabarwraryr ALK
FLTH, BEBITAL—RIATONDL Z LB LT,

3. E-AREERMEE LI A L— 33— K Athena+DRH

3.1 HFFERBREDOHZ

BRI ZDORRETH D5 TE T OYBERETRESND, FTEATIIHFEOMNE
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4. General-relativistic simulations of neutron stars

We have mainly worked on numerical simulations of compact stars, isolated and in binary systems.
Outcomes of numerical relativity simulations of massive core collapses or binary neutron star mergers with
moderate masses suggest formations of rapidly and differentially rotating neutron stars (hyper-massive
neutron star, HMNS). Subsequent fall-back accretion may even amplify the degree of differential rotation.
The evolution timescale of such HMNS may be long (of the order of tens or hundreds of seconds),
especially if the viscosity of stellar matter is not high. Consequently, performing numerical simulations to
study the stability (e.g. against bar-mode deformations) and dynamics of such HMNS is prohibitive from
the point of view of computational resources. In order to tackle this problem and study the stability of
rapidly rotating models with a given rotation profile, we have proposed new equilibrium models, based on
new function forms of integrability conditions for differential rotation laws of relativistic compact stars in
equilibrium that mimic those observed in the remnant stellar objects in numerical simulations of binary
neutron star mergers or supernova collapse.

This year, we also completed our review article on the state of the art of simulations of binary neutron-star
mergers and their products. It was published as Reports on Progress in Physics 80, 096901.

As part of the KAGRA collaboration for the construction and running of the Japanese underground
cryogenic interferometric detector of gravitational waves, we also need to mention that the first full-authors
article on the KAGRA project (construction) has been published in Progress of Theoretical and
Experimental Physics 2018-1.
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et d 50 Tidleunaas, BUIRTIE 400 eV LA EOFEAMIE RE S 4L, MeV FREEDOFHEIG 2 LD
PEERE T OWNZREBESER E L TIRE SN TV D, b LINMAARY D, 6.4 keV FERIL. 7EKE]
W3 TIHEE T - TR RNV X —FHBROF - 2B T & 525, 6.4 keV MERROELIH % B
HNCT DT, KV EL O XHBBHIALETH S,
T, XS RET S AW, SRmiE[ (1>180° , [b[<1° ) IZ/FET 2D SNRIZH LT,
6.4 keV BERROEEZIT -T2, T HEIL, XMRHEOFT TR NNV I 7T 0 KA AR
<. BROERE X BRCK L ClEBE 25 5, FH5EE . ST 7 X~ b OgEROIB AL
B <=, BIRE 1keV LA EDO T T X< 3FEAE L7V SNR 21RO L7, FOf5 5, 11 o SNR
DRI SR & 7p o7, TR ILF—E=5~8 keV D X fR ALY MILEMENT LT-FEH. 320D SNR THE
FE3oLLED 6. 4keV HEMRZME L-, AEE 2.50 LA LOFPHTIZ, 58D SNR 75 6.4 keV Hi
Matt L7,

6. 4keV MEFROEIICIX, 1) BIERT 7T X< 2) B 3) BIC K 2NEER, 49 BT
\Z L DWNERERE, BB X DD, BROEBEEIL Mg IR~Si R E 0 Iz <, Loy 2046 X8
B X B & 0 bR B ORI N E R R Lz, Zhud, BT T A~ R CIiiiA
NREETH D, 72, ZAHD SNR OJFIZIEF53 70 E D XBRNIED 22, 720 BB 4
FEHIT 5, g7 &b 420 eV LA ETH o7z, FFIZ 6323, 7-1.0 TIEZmlEIX 1200 eV LA
EThHoTe, ZOFMIEIX, EBICKDPABER I TE RV, Ll MeV BE DK=L
F—PhIC LD ERER SITHHATE 5, ZOBTIXSNR TR SN2 D THAH, 2D L H IFHk~x
1%, BEEL ORI SNR L | AR 1L X —F R FEIR OSKEEE X 2 fi U7, L EOFRERIE,
e EFE (B HTBRFPRFPE, RKIRKRFPRFFESETA) O LTEEDLNTEY,
—EBIE Saji et al. 2018 & L CHIREN TV 5D,

) AR 75 Cassiopeia A 1340 350 4RIFE SITANICHE & 7- B BT OIEBF T, SR 2N
DOFTEHL-LH X MTHLIIENSNR THD, LnL, BERBROBEIINELICEI D)o
TRV, BHTRBEOMEZIED ICHT- > T, FLEICHES EEZ BN TV TEFEST
7 v 7RV IAENTIOMNCH TE - EILHE, KT Fe BRILEOBSDAR ENEETH D,
Z 2 TCH& 1L E<10 keV OHRX RO FEMERBICEN =T S <R &, E=3-80 keV DJAHIE 7 Kk
HELZHEILT- NuSTAR i i 2 W T U A RN RBLURIT — % DT 21T - 72, = D55, Cassiopeia
A DD OBIHE RSy & FEBAI U R 2 O Sy D U, MR N O SRS TERE L 72 NI OB
R U7z, ZAUTESIAREEAY SNR TIL WA9B 12k < 2 BIH DA TH D, EPEERL/Z NI OE
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BT, KBYEED (2.0 £0.6) X102 Th o7z, ZHITEDREARTEBEOTT LN LTS
NAOEBEDYGIRETH D, 20O b, Ni O¥45 DL FITE I X A EE £ 7721 Ty
CHEEESND, £7-. BUAIS N7 Cr, Fe, Ni ORI, £ 15 2255 30 {50 KE BB
LT ABHE RO ET N EFIE LRV, Mn OMBHIZFE L TWASZ L 2R W L7, Mn i
AN TE TRV, HDOHWITELEERIMA I TOZRNONE LR, Zivh ORRITH
IHERE LR CE LTE LD LTINS,

B) avRI M NFT TV FNOWE

R T, D M~1 Msun B2, 8% R~10 kn F2EED LR N RIKTH Y . S RRER
BHTRIERIC L > THAET D, < OFVETFRIL, xR O BRI TR O JE #7025 8 138l
HENTEBY, 2" —L L THLATND, 7L ADFKRIE, FROD 109~10" G (2 K Soffis 23 i
MEABOBHERIZHEWVWERT 572077t E 2 6 TW5D, FHEFEONEITEFICEETHY , B
WP B ENT., BEBE TORVHAEERICER LTS EEZLNTWS, it> T, H+
BEOYEEFREREZ EMEICRD D 2 LA HSRIE, BEEEYE O IRIES LR E CTE, 5RO
HAEROMBEIZHIRZ 525 Z L RHKD EIFF SN TV D, T 2ICiE, Bx 2R3
ENTWVAEN, BAVWDOREHEIZLS Do Ty, 2 THAX, HERELEOHEEREZMAT
UWNRUWEI P& X-ray Isolated Neutron Star (XINS) 2 H L7=, ZHUE TOHFZE T, XINS
2SI R EEE R L B HIRE kT~50-100 eV D BAARST 23K X #ReEl TR S h T\ 5,
—J5, XINS [Zfh ot BREMRIC R SN DB H 5 VI X B, v BROFEE B Bl S T
W7V, Z D72, Stephan—Boltzmann OERINSHPEFEOPREZRETE H L INTWT, B
EPRBERONEICBNT, HERRETH D, XINS 1T, BUE 7 RERMOLNL TS, Fxld,
XINS 7 RIRDF X FEK Y XMM-Newton HRIZK D X BT — & 2 MR IT LTz, &K
RORRRIFE G AT MAVEER L, IREREBHET LTI 0y b LT A, B> 1 keV I,
TN LOBIERS  “keV-excess” IR L7, @ keV-excess #EETHE. 7T RIEKET
IZBI LT, kT~40-80 eV & kT~100-160 eV O 2 {RERMAMFETT LTI HHTEHZ & N
inotz, ST ABERERITFENEN~10 kn, ~1 km TH 5, 10"~10"G L9 XINS kD
—HIR S A FF OB E 2, w7 3 Z — b RBRICIRIR, @ik (7272 LIRE X —HiEwy) @ 2
oy E o T D, iR OIRE, B ERIEmE SAREMNIZFR CHER TH D Z L 2R L,
XINS |~ 7 %% — OBIENEELIZRIKRTHD LT HiiBE XI5, 20X, FHET2E0
ELICE U THEARHENE O, ZOED 5 B 1 KI5 1T Yoneyama et al. (2017) & L THIR
L. 7T RIEOHERITKILEARELHGLE L TELEDLNA TN S,

PLEWCINZ CTEITFEEND KBGO 1/10 LLF & FEF 2/ SV Blue Comact Dwarf $R{i D XHRIR
DOWFFEE T3 TS Ghifi, 2018) . £7z, I FHELZHD XHR CCD 7 A T XIS DINE R
T 10 RO 72 > T Si WIS = L X — (10T DR 2 ffE 95 5 & WL U7z (it
2018 72 &)

[2] X $RERAEEHARE

(1) X% CCD BA%

O & BT RICHES S8R X SR 2y (Soft X-ray Imager : SXI) (%, 4 DD KA CCD 23EH
A ZARICELE S 4, 38 AN O 2555, BB EOBIIT —#5, 0.5-12 keV DRV
F—HIC B W T IR SR EMREZ © D 2 E BERES LTz, Z OIS & AR,
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JE X 200 um D 7 = NE5EAZEZ Al L7z P-channel ZE[h BEHL D KAUFE T Pch-NeXT4 (Iefark b =7
AL DOFFAR) 1L THEBELELDOTHD, O EAHEEOHHEN 7 = — X2\ T, SXT &
Perseus A D X 9 72 PLis - 7= X BRIKOTE « 75 HITkEh LT\ 5,

— T, SXI IZIEW L O DEEDORMD B 5, £, 1D RIFATORE E2 5, CCD DAL
BEE BT EMIBEIEDRN~10° EREWVETH-7Z2ETHD, ZTHITBEICHE L-HFETT
B L7 & i LT, —HIRREREIVETH D, S HIT, ZImITH L7 alfE YR I vk
—APFELIZZ ETH D, AIGHERTE OFRZRIZA07° ITHEF SN TWAHD, B A— sy
TIX 2 HRREER R DAL D, SXT 1T AHOGIC BIREE A2 FiD7c o, HIERE O O KIEEOR Y R LT
AR A L7z & & B AR — L TREICREA X MR RAET D, 2O ERFERE LT,
B FC A hBLAIRER 2 iR L7z,

AREAIC K VEREL L0 & B2 EEICR - TUBAE X BRKSCHE XARM BNEtE S Tunb,
XARM 2~ BT T, BAFEREROM L | LR — VO E X - 72 855 OB &
WO TS, BAEENROM FiX, 0D WEORT ¥ )W ) v FREEZE AL, BAEEEK
IE2Hd D ETRREE 72D, Fo, AIHGERTEIIER TEOE LI L > T A— 1 HaEmx
HNDZENTTITONo TS, FHHM - K2 A N TORREFIEBT 572012, KR LD O
PEREREAMIEL. SXT HOKRBZE 1L 0/ DO S D% FVTIT 9 o /MUHEFIIREIFE 2~ T~1/20 @
eV TH D Z L ABRITIER U IERE 2 £, ABFZETIXSXT =L 7 hue =27 2% /N CCD
FRF LT DIAT VAT LEMEE LT, WRIZ, 1RO RIFEF T 5 Pch-NeXT4 & [A1%E DOfLER
% o/ MFE S Astro-H mini—CCDO7 ZHWCT —X ZHE L, §Hid 25 2 & TV AT ADKGEE
11572, 2 FFD mini-CCDOT (ZDOWT ORI G, BFEEHESC CTT O Pch-NeXT4 & b~ THfis
BNLOD, ZRVF—REL AL 2 A RIZILET 2ETH D Z ERbh o Tz, RS
B OB AT T, BAEREZNR & r W Z X U, =3 X —REECH A L/
A R, BB & EER R ERERIE 2 2RI T 5 VAT A 5ERR LTz, BLEORRIT,
KEBRFEELwRLELTEEDLN TV,

(2) VT AREEY BRI HE XBRSERTEIHOBRR

B D X BRRICFORERER 22BN X R AR S EimSE e CCD 72 & X #RiRtG /- bkigs %
MABDEE DI > TS B AFEEEZ R 1999 475 EiF D Chandra #2134 5y fif
REICEA L CIEBEIMICENTER Y, 0.5 FMAEZ IR L TWD, ThEFEH L WIXEET 5 01EIZ
IERATRRIZ 22 > TV D B 20T 2028 4R4TH _EIF T EO KM KSR Athena TIZHEED 5 A
EEFEHoTWND, F, BAFEESIIESHEES 3 - 12 n EEL, AESELR ELSES L
HELELSRAMENICZHY (Chandra 1THK) 1 o) ZORERMEEN KA EWHBELH 5,

ZOXETRRIT, FxlIB L F A TORIA X MW E2RE LTS, Houm o F O
Prig 7 & X RGO R 2B o 7o B 22 A T, Talbot ZWRICE > TH LN DT D
BogziE T2, BoNZ2HOGEK Ty FTERAGDLEDLZET, KT v 7 7 A VER
5, Bexix, 2x X L EGETFHE MIXIM, Multi Image X-ray Interferometer Module) & B
O Chandra 2 %25 7 WAOAENRIELZ 50 cm YA XOM/NUEE TEITL 2L %2H
fRLTWD,

ol TET, BETA AN 1 um BEO~A 707 3 —h A X BIRERFE L2EREIT-7-,
4.8um B F 17mm B Au.BEEOER 0.5 O X BBRINE -7 EBAY A X 30un @ SOT Y X #
Mith#s (XRPIX2b) ZAHAA R T AEE TR 21TV, Talbot Ffa%4150 Z LTI LTz, 7272
L. ZO%HEIE 4.4 EOIEKREEEIC > TE Y | SHTHRICH L IS HIThSWE 7 Bt A XD
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AR NI L e o T e, 22T, AIDEHICR S 7 AP X 4.25 um @ CMOS #fH
%% (GSENSE5130) ZEA L., X #MHICRIHAT 2 Z Lo Lz, ZEZEBRENE W RERH DL H O
DO, FIREWET X #OE T ORI A X —HE (=R —fEHE: FWHM 220 eV@5.9 keV) 1ZpkTh L
7oo EFRD X BRUKS T & GSENSES130 EAAAHLHETZ AT AT XY, SPring-8 BL20B THE
T ARSI D FEREIT o2/, X BT 2L F— 12.4keV AR DA, Talbot T4~
J° 23 cm, 46 cm OALE T Talbot FHHEOMRITEKRE) LTz, %REOME T, BIES 1 Akt
JE L, i E LR ADOAENIREER K TE D Z EN g hoTz, U EOREIT, BEOENIID
FETRETDELLIC, JIBREBMELRXE LT DO, 28, RELmXiTEmT fLrx
—NMEZRIF RS T D5 8 [BIHEZRPABES R LE 23X E LT,

(3) Znfth
O & BAERITIE, E=5-80 keV D X #AHENT 5 Hard X-ray Telescope (HXT) 7% 2 B n T
W5, Si & CdTe ZFIf L7 8k 88T 5 Hard X-ray Imager (HXI) &FAH, MR/ ¥ —
X BT 2B YR REIC /2 Dy Fa ITDNTEE D HXTHIXT BT — 2 2 fEbT L, $TH LT #%
@ encircled energy function (EEF) o @hifE7e & D HXT OMEREFM AT >7-, EEF 2263k
7= Half Power Diameter IX. 5-80 keV band (28T, HXT-1 TiX 1.59 4534, HXT-2 TiX 1.65 43
AThHol, ZNHITITH BIFETOH EHEORIR & FJE L TWRYY, 1o TS RIF O8I X
% HXT OPERESLIT 72 o 7o L iEimT 5 Z 03 Hik7o, HXT Jedii e aim point OEfEMIL HXT-1,
HXT-2 & 12 0.5 AT THD Z Enbrotc, IXT-HXT VAT ATHLNZARY MVEET
NT 4y 8T 5 ETHRLNERBBINESEFREZR S, ZE ToHEE < ORIETH L
EHERE S —E L T\, L EORSEIL, Matsumoto et al. 2018 & L CTHRIL TV 5,

Fez X, XARM RO L 12, 1-80 keV DU A KN KT, FAEESREE 15 70 O & 4 FE ) R el
%175, FORCE I OEHZ HIE L T\ 5, LERFHEHMO—D1X, FH X SR s & /45y
T HZE T, ERT Ty I7HR—NVORELREHLNIT LI ETHD, ZDDOITIE, B,
TR Crf o fRee A 2 T 5 X MBIESIN LI TH D, BIfE, NASA/GSFC BBHFEF DU = i
g2 S U7 X BRSO BRI, BARCTEBIRa—T 4 v 7 %179 2 & T, XMBESE2 EH L X
9 E LTS, B4R, NASA/GSFC TRAIES iz ¥ 7 iz, 4 HEKFTPL/C ZEEE 2 —7
4 7 L, B ERERY SPring-8 BL20B2 123U THex A3 X MRECHHGIIE EBR 21T o 72, T OFE R,
FEBOH SRR T 2 BELIFFER IS < 16 A OAESFREEZEN T 21T+ Thod Z &b
Molo—J, FERBRIEIRMERENSH TV W2 E¥bno Tz,

RN RAE 1 0 KRBT 251 2 S8 & U CERIN S A7z Athena 1, A EE/0fiFRE b B0, A %him
L 4An® ORKEMEESEIC, MR VX =ML E D TES ha ) A —4— @i 255 %5 DEPFET
Mg aE, FH XHRELBINT 23 TH 5, MINA LT, HKROEER /I TEBLL, 2028
FEOFD EIF &2 HfET, 2030 A0 X SRR E LTk, M—ETAMELTWDH0THY
AARDET X X —FHYIEE R TH, KEEFRI vy a & LTESIT LTS, Ik
ILHARD Athena UV —F 7 7 NV—TDEEZZED T 5, BIIE Athena | Phase A DHITH 5,
IAARIZAAEPE ESTEC 7=V O L, HAR®D Athena ~OEBIZOW T O 21T - 72,
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B CHMET HRT & D ORI FOY A RN L > THEALT 52 & %, TFa /ERICE T
R L=, b9 —2iF, l%., ~ 7~ LKL T A OB & 1372 5703, B
AR DOMAIZ L T, RE LI AR LD 556 %, THa /7 EREHEE I 21—
va LT,

2. FHEFZOWMRA

2.1 ZEAERYIRHTSE

2.2 SRA%ZBEELEHR

2.2.1 FHELERICET 285

AL R, KB L Vo T2 RADOEWERR AR TlX, FICHUNEA OMEZE & KGR O G IC
L0 REOKFEWIENZE DY S A7 SNBSS, BIREZIE, A7 S LOR b,
b, Wwmosibe LThbbhsd, ZOFHEULIER W BGIE, T/ S8k D e =
K EEZEZ BNTNWD, 7OLRIRNT ) BRBREDSLVA L —F 25D & FHE(LIERICRA 72
AR NVELE VI 2 L—a rTE D,

A NATRARCBEATIZIET /8 FeS bEEN TN D, KETIE, Rl TOEROIFAEEIEL
(%) HRE D T HPAFEEEI TR E DT OFHEURIER & LT FeS ORI+ H BT & LB X,
FeS #h v T oa, AWMz ZY I ab—ya VEREITW, VU7 EER A7 MVIER
o712, FeS WML, EULEAED LR & LTlE . B e L THREE T Tt < R o s
BRSNS, TRk 28 4EFE 1L FeS D V12 FeSy N L 7= B &2 1T~ 7=, FeS LA LT, A7 k
VDR L WL BE STz, Fe b OB DS 2 7o ATREVED 6 2

— )T, RFEE/NEEOFHEOBINI S, BN TZ2IC oM TARY MAOFAFERH ST
Too RFERA D/ VLA L —HFREOLGEIL, FIHIEO AT FUCEOBNAET S Z R
ER IV TWVDN, ZHUTH FeS M LD AT = XL THNTND B LU,
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2.2.2 /NRIEDOR - NEHEEICEET 285

/NG 25143 A N U R ERKGE LT, KGR/ RIKNERORE LA 2 HEE T 2 FIEORRE %=
1Tolze IRIEOBENGFRERIZHWON D FIELZILRT 2 2 & T, /INKEA NI U ONEREE A6
EHETDHZENTE I, =X L, ZEWEONBER D, L EHMOBEDOENEEY 95
A N LITER DB ENR N,

2.2.3 RERBEEICET 0%

ESA DAREZREA I v 3> [JUICE (Jupiter Icy Moons Explorer) ] (Zi%. FEERBAFE &£ 5
THARITN—TBEMNMT5HZ LI  EORSEAIL JAXA FHBI Ao a =7 h oz,
2022 DT H EIFICmIT T, REB X OBERIFEED AL LT KBRDEFCRIKE & ) iE
JRWVEDFRE S B0 T, BB OBIFMRE A L= L OFREIT-> TV 5, TEIT. TEREZOAR
B, LEBKESRNEZERTRICKELSBEIT S @UEE PREBAV -T2 A/NS L o iz ST
OHE KT %) Grand Tak model 2MEEINTWD, &9 LIZERENBAEDKFEICHLEINTWD
AREMEN DV | KR EOWMEETIRD Z L TRERERDOIRA 1= X L iEim TE b,

F 7l A2 OF PRI B Wi, V—Y EEE (GALA: Ganymede Laser Altimeter) DBPH3E
WML TW5, Ry asx, 1Y A N~DOZEIE T T A A T TR R T = A 7 % JH
B9 2 8B ~A 2 JUICE HEZI5U T, GALA XA & 722 DK RIE~D L—HFRIBE A 4T\, HRR
I DERSLERTLROWE & & I W AAIERICE S FHREOBIRSEHROE b 2T =4 —T 5,
ZHIZE ST, KOT 7 =7 ZADEREHR LZ DA =X LOHERIAD L L Hic, #HE
DONEBIZZ DIFENRE SN TS [HTFHE) OFBEEZRET D, 25 LERZEED SRk
b & ENINOFZEE &R LTIV, AR BLIE R ~D 7t — RNy 7 24T o 72,

2.2.4 HBEICHETIHRE

WA KOV A R FH I OERIEENC S L T 5, /M A EREEGEE (SLIM) 7ry=7 b
WCHHTAI v a VR LT, SEMREHO~ LT N R AT 55 L, EHESEf L L
THREFTH D, £/, FEHEOKRE. I X OFEREMA TOREBLIN OGO R 2k L <
ToTW5, SHIT, FEROAMEOKIRE ~D U & L TH HE~OFKIRELZ FHL T E 2 mEIA
T=UEE L, ZOAT =V EE S T o 23K ERO LR & RN e A 7 TRIET D
LI Lo T, AR I ESE T DOk IS E S LB A M RE AR A 4R R L T,

2.2.5 KEEMTHEDLFHERICEE T 205

KR O P HEH IR B LR DT, TAG TN EIUIT ANA RL— MRAERK L 9 HBREIC
b, TANA RL—FOREIZE SRV IAEN D AIREEOS 2L FFEE LTT E=T 104
HLU., ZO0EREE I 2582 9907z, £io, KEEOKHRIZBIT 57T =7 OBjfE
WZOWTHOETIVERFIL, Y alb—Tara2iTo7,

2.2.6 JKREEMTHEDZEN L EIZEET S5

Ty EOEREZEOHESL, BERZILO LT LHHEERED L I, KOKRHZFFOKK
EDNL ONTH LT, ITFEORET —Z 2 L TEOWNERIZH FEOFER RSN TV D,
L L O Tl D ZENE T 720 HUEOF AN HBENE BDEALDOMGIIAH TH L Z L b,
RR 72t T O L 2 5l 4 2 BT 7 V28R U, FBR N TR 5 H0 OKOPEHE, %5
(ZRERE OB « 1555 F 00, MHIEFT D & B2 D D% & OILEIRL O KR
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BREZER A, 5%k~ oK RIRIZEB T 2O &R O L O 2 B Aa T i) Fikiz &
STHLNZT D, ZAUT K- T, TBHEONERREEOHRE | ITHBEAEH L TV DK RIE~DBLIR
DEEND, IO TWMESNEEIDDIESH Z LT, KB RAF —ITKIF L 72O A B o LR &
HELE WD, FHEAMPACHE U DB RREICH =R m A e85,

2.2.7 XX MEHIERERZE

2018 FFRKITHT D BT TiED, BERILFRIKEREEI v a vy IR an AR IZiE, BADOZ L—
TR LT, BV B E WS X g BRSNS, KEERE TIL, 4 A MEEEE T
K& Gkm/s LLE), ZRETIEENZHE LIZEES A MEZEEREZIT> TX 7z, 2020 FRUFT
H BT TEO K EERERATE MX 2, KEEFOX A MREZHONICTL2HT, VR
T EREMT 4 VLD EMAEDEZ A FEHAGE ODM Z2#8#4 2 Z L1270, THET IR, JAXA
e LARRI TR A D TV D, K ERTEIRO X A b & OMERHEEE X, $100m/s 76 1km/s FEEE &
TRIND, FHHMEKBFHEBUZEA T 5 4 A MIEE L T, 24 E T 800m/s £ THOHX A
MMERIZREFY LTz, £ LT, DM D7 1 b & A 7%, ZOEERO X2 A FaHillz, EERSH D Z &
LM LT,

FREMT

Science Objectives of the Ganymede Laser Altimeter (GALA) for the JUICE mission, Jun Kimura, Hauke
Hussman, Shunichi Kamata, Koji Matsumoto, Jurgen Oberst, Gregor Steinbrugge, Alexander Stark, Klaus
Gwinner, Shoko Oshigami, Noriyuki Namiki, Kay Lingenauber, Keigo Enya, Kiyoshi Kuramoto, and Sho
Sasaki, Transactions of the Japan Society for Aeronautical and Space Sciences, accepted.

Feasibility of the exploration of the subsurface structures of Jupiter's icy moons by interference of Jovian
hectometric and decametric radiation, Atsushi Kumamoto, Yasumasa Kasaba, Fuminori Tsuchiya, Hiroaki
Misawa, Hajime Kita, W. Puccioy, J.-E. Wahlundy, J. Bergmany, B. Cecconi, Y. Gotox, Jun Kimura, and T.
Kobayashi, Planetary Radio Emissions V111, accepted.

In situ observations of dust particles in Martian dust belts using a large-sensitive-area dust sensor
Masanori Kobayashi, Harald Kriiger, Hiroki Senshu, Koji Wada, Osamu Okudaira, Sho Sasaki, Hiroshi

Kimura, Planet. Space Sci., in press. Available online 21 December 2017

Spectral decomposition of asteroid Itokawa based on principal component analysis, S. C. Koga, S. Sugita, S.
Kamata, M. Ishiguro, T. Hiroi, E. Tatsumi, S. Sasaki, Icarus 299, 386-395, 2018

“YNTFT BT LRI L DA TGS X RREERT REE, BYE 30 % 395 152-161(2017).
Estimation of Interior Density Distribution for Small Bodies: The Case of Asteroid Itokawa, Kanamaru M.,

Sasaki S., Transactions of The Japan Society for Aeronautical and Space Sciences, accepted in January 2018,
in press.
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Thermal history and stability of subsurface ocean in Pluto, Jun Kimura and Shunichi Kamata, AOGS 2017
Annual Meeting, Singapore, Aug, 2017.

Science Objectives of the Ganymede Laser Altimeter (GALA) for the JUICE mission, Jun Kimura et al.,
Joint Conference: 31st ISTS, 26th ISSFD and 8th NSAT, Ehime, May, 2017.

Thermal evolution and stability of subsurface ocean in Pluto, Jun Kimura and Shunichi Kamata, JpGU-AGU
Joint Meeting 2017, Chiba, May 2017.

Sulfur Effects on Space Weathering, Sho Sasaki et al., ACM(Asteroids, Comets, Meteor)2017, Montevideo,
Urguay, April, 2017.

Regolith, Space Weathering, Sulfur Lessons from ltokawa, Sho Sasaki et al., JpGU-AGU Joint Meeting 2017,
Chiba, May 2017.

Viscosity measurement with an X-ray radiography falling sphere method using Diamond/SiC composite
anvils in the Kawai-type high-pressure apparatus, O. Ohtaka, K. Hamaue, K. Funakoshi, M. Shimono, 9®
High Pressure Mineral Physics Seminar, Saint Malo, France, 24-28 Sep. 2017

Estimation of Interior Density Distribution for Asteroid Itokawa, Kanamaru M., Sasaki S., JpGU-AGU Joint
Meeting 2017, PPS02-22, Chiba, Japan, May 2017.

Estimation of Interior Density Distribution for Small Bodies: The Case of Asteroid Itokawa, Kanamaru M.,

Sasaki S., Joint Conference: 31st ISTS, 26th ISSFD & 8th NSAT, a91657, Ehime, Japan, June 2017.

Estimation of Interior Density Distribution for Small Bodies: The Case of Asteroid 25143 Itokawa, Kanamaru

M., Sasaki S., The 3rd COSPAR Symposium, P0156, Jeju Islands, South Korea, September 2017.

Estimation of Interior Density Distribution for Small Solar System Bodies, Kanamaru M., Sasaki S., Lunar

and Planetary Science Conference 49th, #2902, Woodlands, Texas, USA, March 2018.

The effect of clathrate formation on concentrations of ammonia and ammonium ion in a subsurface ocean of
Enceladus, Ryusuke Nishitani, Atsushi Tani, Sho Sasaki and Jun Kimura, JpoGU-AGU Joint Meeting 2017,
Chiba, May 2017.

Inclusion of ammonium ion into clathrate hydrate in subsurface ocean of icy moons Ryusuke Nishitani,

Atsushi Tani, Sho Sasaki and Jun Kimura, 14th International Conference on the Physics and Chemistry of Ice
2018, Zurich, Switzewrland, Jan. 2018.
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SR ML
Electrical conductance of a sandstone partially saturated with varying concentrations of NaCl solutions,

Umezawa, R., Nishiyama, N., Katsura, M. and Nakashima, S. (#&#:f V) , Geophysical Journal
International, 209 (2), 1287-1295. DOI: 10.1093/gji/ggx092,2017.

Water retained in tall Cryptomeria japonica leaves as studied by infrared micro-spectroscopy.,Azuma, W.,
Nakashima, S., Yamakita, E., Ishii, H.R. and Kuroda, K. (#£5if ¥ ) , Tree Physiology, 37, 1367-1378.
doi:10.1093/treephys/tpx085,2017.

Tectono-seismic characteristics of faults in the shallow portion of an accretionary prism. Hirono, T. and
Ishikawa, T. (Z#HiH Y ) , Tectonophysics, 724-725, 179-194, 2018.

Mechanochemical effect on maturation of carbonaceous materials: Implications for thermal maturity as a
proxy for temperature in estimation of coseismic slip parameters. Kaneki, S., Ichiba, T., and Hirono, T. (#&#¢
£ V) , Geophysical Research Letters, 45, 2248-2256, 2018.

Slip parameters on major thrusts at a convergent plate boundary: regional heterogeneity of potential slip
distance at the shallow portion of the subducting plate. Mukoyoshi, H., Kaneki, S., and Hirono, T. (Z&#iA
) , Earth, Planets, and Space, 70:36, 2018.

Adaptation of cone pigments found in green rods for scotopic vision through a single amino acid
mutation.,Kojima, K., Matsutania, Y., Yamashita, T., Yanagawa, M., Imamoto, Y., Yamano, Y., Wada, A,
Hisatomi, O., Nishikawa, K., Sakurai, K., Shichida, Y. (#&#if ¥ ) , Proc. Natl. Acad. Sci. USA, 114(21),
5437-5442, 2017.

Quantitative analyses of the equilibria among DNA complexes of a blue-light-regulated bZIP module,
Photozipper, Nakatani, Y. and Hisatomi, O. (#&#if ¥ ) , Biophys. Physcobiol., 15, 8-17, 2018.

Dimeric structure of the blue light sensor protein photozipper in the activestate. Ozeki. K., Tsukuno, H.,
Nagashima, H., Hisatomi, O. and Mino, H. (&#if v ) , Biochemistry 57, 494-497, 2018.
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[Oral]

O. Hisatomi, (Invited talk)

Molecular mechanism of signal transduction of a light-activatable transcription factor,

Photozipper. 5th Awaji International Workshop on “Electron Spin Science & Technology:

Biological and Materials Science Oriented Applications” (AWEST 2017), Awaji Island, Japan, June
18-21, 2017.

H. Mino, K. Ozeki, H. Nagashima and O. Hisatomi (Invited talk)

Function of Blue sensor protein photozipper investigated by Pulsed EPR

5th Awaji International Workshop on “Electron Spin Science & Technology: Biological and
Materials Science Oriented Applications” (AWEST 2017), Awaji Island, Japan, June 18-21, 2017.

[Poster]

Umezawa R. and Nakashima S.

Evaluation of Electrical Conductivity at Silica/Water/Air Interface.

The 8th International Symposium on Surface Science, Tsukuba, Japan, October 22-26, 2017.
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#% SPICA FHim DOfET 2 [EHER W /1 Tt 7=,

ARFFERIL 2007 FEFEIEFH OB & FLITHRIE LA, 2018 FEED B I [HRIMRR U7 v —7
& LT, Bdm NI THEE S,

1. EFA% - RNBREDOFHRKL - FIMRER

1.1 BEN~A 7 v ABRIC LD RIEBEDOER

AR E OELFFFEMOA 7Y =7 hEHHEL, B~ A 7 L XBIGEFIH L CRIMRED
BREMWE LIz, =2—U—F 2 RIC L. Sm imEia @ik L, 95 TR ZEH 10~50 [7] & &
BECBIT 2L, HATHO T 1 HREEDBWELHSRZMHTE 5, 2k, En
HEWELEZ [P D XBEDOGFEES, TEEZFR-2WVWEREXREZEA LT, TOGFEEEZHRMEL .,
ZNO OB OMIAZ Bs LT\ 5, H29 4FEIL, 3-4 HORNREEZ R LI,

1.2 JFIAERERME ORGSR

ALMA i a =37 2 U I REOBLANC L 0 | FUABE RSBV TH 2 M3 Inm BA o
PARCETHEL TSI EEZHALNC L, ZHUIZ A o HE CHGELZ & L 7= R0 o pl R
Thb, SEEIZNE S ITHED T, HBTORFEDOLFTITH A MPEHCKRET DIBREIZD
R AWNVA IZ E DB E T T,

1.3 JFAAKERMABEZROREDE=F—8H|

MR E ORI A B R 25 Z L2 B E U FABE RS E o 12 KIRO T =& —#Hl
Z AR« ITARINOFE 5 Ny KGRk L7, BUANCIE, MRE CBH% L TR e TR S i
MO« SERIMNERHRIEE T A 7 2 W TWD, SEESHTICBRT — 2 285725 & &b,
INE CTOBPFERZGRCE L TEBERT TH D,

2. FHEFRINMET S, XMURFHFINEE RS
2.1 RKIJBREWEOFHBERIRTEE FITE 07 7 A ¥l

RSN R (30-300 X 7 v ) IZBWT 1 A OB EEIC L 582 LB 572012, &R
MR HEr (Far-Infrared Interferometric Telescope Experiment: FITE) ZPBEZE L CX 7=, 2018
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FA4 S5 ACA—A T IVT T IVRRT Y T RAEMNOH] T T A4 N &2FEhiT 5, B DI %
L EBRUER 21T - 72,

2.2 WHARFHFRIRERESE SPICA

e E D B B /AT E R EiESE SPICA (Space Infrared Telescope for Cosmology and
Astrophysics) FFEIOEBUZ IS T, HARMMFZERES & LT, FHUHE U O ENBILEMZEH 2 Ht
BT oL LB, T—ry XL OEBERG ) EHEE L, BN FEHEE ESAMlO T a Y =2 MEREE
FoTWDHIRETH D,

2.3 EFRMBRES~A 7 v L X5 PRIME

- FH DU HRINRE )~ A 7 1 Lo X PRIME S5 85 0 B 5% & 1B 72, Hr7= 12 0 A% 1. 8m O SE
A BUWE L, NASA > B EHT OHRINRT LA o —D#s 23215 T, 7 7 U b KB EHE
B R—AICRET D, ZHUTE - T, THREEE DD TEWEIT RO L D HULER I DUV T
H, FRIOHEEEZELZFZR L CTEI~A 70 LU XBGEBHTEH X1 d L Hff S5,

2.4 KBRIIBRERI S NHBRIHEEORR

KGRI OHERAI RN RIZB T A NEZ B Y T ¢ ORGER KOS F~— I —DOHRED I
D72, NASA 23EHH[4 5 Origins Space Telescope (0ST) ICHEET 5 &2 E S YERDEIEE DR EF
#{T-o7~, F7-. NASA Ames Research Center IZBWTHEED S, EEZESICHPCEEE ORERE DM
RERFAM 24T 0 7= OYE( 2 D 1=,

3. BEGA

SPICA FHHjIZRRM 16 2°E, KE, #FHHX LDk FETry =7 P& LTHEBEZHBEL TS, BN
DRFNIA T o FFHEEIZEFT SRON (Fa =7 R ThY, BERZRAZIT> Wb, £
7= KGR BE O KD HEDOERIZEIT T, =EO UCL 8 LW University of Cardiff & I:[a]THE
JeaHEE L7z, MOA DHIZEIL, =2—Y—F 2 F, KE L DILFBIETH 5, KE NASA DIRHEART
H SR WFIRST ~0 H AR DB NN % Hite 4% WFIRST U —% 2 7 7 )b— 7 % FH BHEIFGE AT 2 7%
& L7z, A0 72 PRIME FHEIX, NASA, 7 7 U AW RXB, TAaAfFad—k L H—0
SN X 2 ERBEFEIFETH 2,
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