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FEHEHBELBRICH S IRNEE CH ST L ER
BLTWET,

KR THONSNTWASET VK. ZEFEET
IVCIIBRAIRGIERE AL BIEZ A TH
V. CTOEISRICERINETFRORIBBIZICH
WCEEITES T EHSEIDMZEICK YL HIC
BUELIESBR.COETIVEI S IBET —
2EDHE B LT, IHFHRER FREEIERD
MADNKESEG T ENFINE T, e &
DETIVIE. A03 BEHHED BRI T O—/ VLI
SHEB AT 7 ) VA EN D T EHFHEEN
THEY. SEEENGTAZTOOHDF— - £
TIVELTEREBLTW ZEEB/INTVE
ER

KT DRRIF

Saito, S., Y. Miyoshi, and K. Seki (2016), Rapid
increase in relativistic electron flux controlled by
nonlinear phase trapping of whistler chorus
elements, J. Geophys. Res. Space Physics, 121,
6573-6589, doi:10.1002/2016JA022696.
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(Figure 10: Saito et al. (2016) J. Geophys. Res., 121,
6573-6589, doi:10.1002/2016JA022696 )
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HIERDSUR TR A GBS R 7 —)L CEE R L
TWET, ABERCHR T 2ZED DRFE L.
BES© 11 EREREEEIF I CHSNTOE
T, TORRIEUEZEB DR TCHLRENRITAD
EMICH S HERRELIEZDREDARESH S H
AP TRUEFEFRIEGESHVREESEZ SN TL
£9. NAEROKUEEENDFE, B - BIGK
Dz BRI E LT [URZENCES T HBUTRE/ N
ZJb (IPCO) HERTIREEE (WMO) LEER
$EEHE (UNEP) (kW 1988 FEICRRIITNE LTz,
IPCC |& 5~ 6 FETEICRFTORFIF R LR
SHRRHRFAOFMBEE (Assessment
Report; AR) ZE{TLTWE LT, XEL 6 EB
EWDTET ARG EFIENTWET . AR DFEIT
KUFIC. HROKIETE 7 VBB RFEMT CE
RLIET IV CHEERROEE LR ZITO. &E
EFIVBER®TOY T b (Coupled Model
Inter-comparison Project; CMIP) A\SEaTICITHMN.
FRFALPEEERBROSHONRZERL LT,
AR6 DT=sD CMIP I& CMIP6 &M IENE T,
CMIP TIFFRSUBEDFRICE L. HRATTRE
MBAABREDY FUF TEICEDK SRR
ISBEDE DD BRAZEHICT LEETILEE
DEDITIGET 2D\ BEDERRUIKAHEAD K
STEHRBEEEE ETIVIZIE LS BRTESHE
EEFANET, EHGBEPHROY 2L —
23>V DEHICETIVICIFE AN CIRRIGELE
BEWAHET, KGEBOXETEDTD—
DTCY, BRUBRETIVEIHRAGERBRER—FHT
TVWET, BEZL{BRTEEVETIVIEK
TROEBEMECHEVET L. 1 DDETIVE
VT CHIER TR Z R OHTY, CMIP6
DREBETTAVOBMIHZR 1 IR LET,
CMIP6 DRERICIE T NIZIF® > T BT ITRIER
7 IVOFHEPREEED TE S & WD EAER

[1: CMIP6 2887+ > DIEE, Eyring et al. 2016)! & W3 |,

& DECK' & SBZEYFUAPHEETET
IV RO OHICEMRII 2 =7 + HMERL
feREREE MIPs (£7zld Endorsed-MIPs) H\d& W) &
¥, DECKICIIEERMAIRR P Bt RREE
DHEBINE G TRIBRDLEERANDLRBEOITE
NTVWEY, INLOERERDNSRETIVDR
B LRI D RUBIRAE® Bl G — B L RERIENIN DR
EREZIBELE T, MIPs TIHEERERORE
b2+ ARER. FFEAEE T IV TRIERE
BETHZIRITELERDDY £, MIPs D
EMER AT BIRIC DECK DRERER A L&
REBVET, MIPs DEREDF CTAGEEIZE
ICEAET 2HDIE. BEXEZBIRT ELER
(historical) &xftbeE L TORBEB IS ICESE
NEBZ 52 5ER. MEKOPEERSEHAELS
HIZHEXURER. KH/OERMICN T 2 TURDIG
BHEFANDTEIA T I T v IERBEE
BHYET, KIFRATIDERICIT VA —
TN D KGEBHRE IHEDRBREAIEET
¥, DECK ® MIPs DEERHERZ EIHITHEHED
B2 ET. HAUREE ) A TCOREDRES
BIZSKBEE) DOHFSIFEDREDL ? HEDH
WTHEREDET IV TEA BT ENTEET,
CMIP6 DEEEA T 1—)bEK 2 ITRLE T,

CMIP6 DRER - FEMTHARI 2020 FETT. L&
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CMIFS - CMIP7
Forcings Simulations & analysis
CMIPE-Endorsed MIP experiments
Soemario -
Migerkeal . CWIPS historical simalations
DECK o—LE (N experiments
} - uulluu-ulu-"u’b 23 CM|P6 0)'3”(AZ’7’91—}I4,
: Eyring et al. (2016) & W51/,
Planring GMD cpecial | nae oo Dveries the characterization
'I“ﬁ ‘ﬂ‘ﬁ .mghuqun 'Fﬂ e iy maihsed il DT

IEHE CMIP T 5 CMIP7 DERfSIE 5> TWE EENRAFRITEAETNTWVWET, gIED
To TefcL ARG DEIICERERZH T LERA 75 fEAT CMIPS [CEEIBEENTZERZANYT M VISR
ERIATHREZTEDEVEVFAEVDT,  EF—2HSF0OENERMLIEIE STV
DECK |& 2017 FEEET. MIPs (BB &% 2018 T EPP ITHES KGR A 4 ALRT— 2 BAFTIC
FEARICRBERTIRHET 52 EHRENTHR RBEENEE DG EEFREIARNEAT
EEZTVWET, ED 31T 2003 £ 10 BtEICEAE LCEES
SRREF CERTOIRMEFHIR R 7L EPP ARV M THB/N\OY 1 VAR M EELT
E7I)V MRESM2P T CMIP6 le BN L E T,  HEERERETRLET. 10 BROAER EPP
MRI-ESM2 AR KBIRET /L. BEEET /L. & ITEELY NOx. HOx HMEMN. ZhUciSCTHY >
EBKETIVLG I-OVILETIVL. KKIEFETE DNRIDERETWAHTELIDIIET, TNET
TILDOEBET IV EREE L TEREINSIERBICE DHERY AT LETIVTIET DK D FIRRITHEIR
MEETILTT., MRIESM2 TIEMIPs TAW:  TEEEATLR. ZLTN\AT 1 VARV MY
MRI-ESM1 [CEERNER A T RARBENTWVE T, NTEH. EPP (TS RRDA A LRI EETE
BIZIE. EBEE_FERES SV D IERER NISFEFHIAAIBEIC/Z ) £ T, EPP (CHEDTRER
DERFRDIRENIRRHINIRIEWICBIRTES L DIC IT—OVIVHRFER P EREMNRE M5 ET
B, EPEETABEIHNNEIN, K I— MEBER S ETIVICK > TRARSNBESH TWLT,
OVILOATHRDOBRES EHA>TVWET, Ins TREFEHNRATNNUSHERY X7 LETIUA
SABEHDEE T RICRMT 5T DEEKR DEANRTEINE T, TOLDICINETERE
BREEZONTVET, E5ICEIRIVF—R TNTWED > ARBEEDEEN R DTIEE
FEET (EPP) KV PRBEBEARREPOICERRE FFRCEWMIIATNTETCWVET,
1t (NOx) KZEE&{LH) (HOx) EmZ{Ed K% (GHRFE/ [BTIURM5E)

MRI-ESM2 O3 Change MIPAS O3 Change

3NAY 4 AN NEBOAY

Nov NGy Now Nov v tiov & B W B omE e oz (5o,

Hov
— BIFEEEAIT Funke et al (2011)
——— [
AEN-G-N-E-0 I W ENBYER _ K5 |/A,
%] S0 40 -20 0 20 40 €0

[1] DECK & "Diagnostic, Evaluation and Characterization of Klima" MB&. klima (& climate £Ebkd % N1 V5B, BHED
ZHEDE ETHREORBRETIVOERNGEMTM. FHEICBOODRBELENKT 5,

[2] Eyring, V., et al. (2016), Geosci. Model Dev., 9, 1937-1958, doi:10.5194/gmd-9-1937-2016.

[3] MRI-ESM I& Meteorological Research Institute-Earth System Model DB,

[4] Funke, B., et al. (2011), Atmos. Chem. Phys., 11, 9089-9139, doi:10.5194/acp-11-9089-2011.
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JpGU-AGU [Space Weather, Space Climate, and VarSITI] tv>3>

JpGU-AGU™?! Joint Meeting 2017 (F ==

mHEE) [THLT. 2017E5H822H. 23 H
D2 HMEICH> THME SN L Space
Weather, Space Climate, and VarsITi
By a Ik ODWTHRET %, JvE—F
(LyarvoxEd) & A EEE (RHH) .
AGU fllE Antti Pulkkinen (NASA / GSFC).
PSTEP ZHF L CEE 5T (%K), VarSITI
R LTI AEK (BK) D44, RAZ—
Ly aviE 23 HBOOBLY Y3 VKR TER
ICRfEE Nc, OBERKXD 39HF. RAX—K
xIE 36 T DBREHEEIT 124 (O H#IE
RAZ—%5%K), SEIEFEE (RAKRT 158
FTCERE) OOBEXNEZI T, BADFELE
N2HB . BHADEED 4B (RRERFRELK)
T o,
FEARRDOTAI VA EAXNL—=2320D
MEIICHWNT. PSTEP S DM RICE T
SDMENOBEERAZ—EBICHRL TV,
B ZIEOAEFEKXTIE. SH. PR, BF. BEE.
. BEF. — KRG ETHS (B, E4x
DHERRICDODWNTIE, PSTEP 5 TFL A
)—RAENTEREHEDEEZL T TERKRY
ITIFBNALEL, SEIDOFEXI LYY 3>
. INE T IpGU CHREITNFHERI Y
YIVORTRLEENGZLDICE . &
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EDNMS, TSV R AFHE BA. BE.
ARV 22— ROBMEL
FICEBIZL>D TWe, TOELTGTEBREIE.
AGU & D HEIRED. VarSITI & D&EHEZ E
NREBEBRLEEEAOND, TV 3T
LoteT —<XERLL. A2V A —FGEFHE
XJAUFRICEET 57 —XIFEBEAA. K
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I TDEHERBE. EOREEABEEGZDE
H Q27 H) " BOREBGZE.BENNEMHET —
RICODWTEHEHRENH Y. BEWVWEHES T
BEERTCHOce TOEDBBBEWVRY b
W7 T FENDSDIE, TDEYy a3 >D
BELFETHY . nEAOBERL. 5V
WEEHICICSIEFLER EICEDHEHY.
JFOBHETIEEWD. EEZTWVWS,

RADRERIF. FEXIDEET —XT
HAEIMHBFHICEALT. o] BED
T7—AMZAMCETHIHARERE/NT L
IWtwvraviciko>TLE>2lcd&ETH S,
NERSBELy>a D/ LIbEy Y3
VELISEBLIEMNE —FBICEIFTRET ST
ET. SEBODIDOBENDKIGE LIz, K
Flxvy >y arvaDiEkic VarSITI D<K
BDEICE D, KREEH AGU I E—F &
DHAFHEL. I E—FIF—E2BHEAIA
HEET B, INXIVT A AHyareENnD
MAZAI)WDEALRETT 5, NEDE AR
BICOWTHZERDHZEHLNHHEEMEVDTIE
WD, EEAMIICIEEZATEY . TNED
MEELEDTHEIONEER TS,

(F ) gelg / [E It 2rr)

[1] JpGU: Japan Geoscience Union

[2] AGU: American Geophysical Union

[3] VarSITI: Variability of the Sun and Its Terrestrial
Impact

[4] Hornyak, T. (2017), Mining ancient texts reveals
clues to space weather of yore, Eos, 98,
https://doi.org/10.1029/2017E0074487. Published on
24 May 2017.
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< & R202R (Research to Operation to Research)
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HERTZ— RWO) & LT 18 hEHLMELT
WET, BAETIEZ NICT A RWC Japan D1&E|%
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N—ZITRT D25 C. RWCJapan H5lEAH
F. AR BEOHBSMLE LIz, SEIE 12 HNED
RWC & WMO( R RHET ) Eh 5B MhHhY
FERIC RWC & LTmBE L X+ 41V KX
27 &L NEARREEROEE RAL Space b nT

NWEEERED T INE Lz, HWLWTE RWC H5
DEBREHH Y. RWC Japan H 5 IXEBEHER
AT —IVEREP. Al ICKB KRG T L7 HEFA
ETIVARICOVWTRELE L, 2 HEICIE
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Joint Hinode-11/IRIS-8 Science Meeting

2007 5B 30B~6 828, 7AXUADT>
> hUINT T S IVIZEUWNT Joint Hinode-11/IRIS-8
Science Meeting BNFEEEINE LTz, AREIE.

11 B8 &5 5K EERIEE Hinode (CRET 5T
&R E 9 %25 [Hinode Science Meeting | &
8 BB L ZAHKFEAIFEE RIS (Interface Region
Imaging Spectrograph) 7—72 > 3 v 7O &RE
BREICEVED,

SEIFEEHN 5K 130 2DE
MmEHLEX Y. HEK
EEBHhSOIOFITH
T TORLZGHIRRIC
B9 &I DR
EhfThbnE Ll
HERNBILZIKICH
fe¥). Hinode B2+
IRIS &£( ’A:%E@‘@'Jl—ﬂn IEBEAADTE TD
HOBE M T L=BIC LS8R, HETT
)T BRITFA. Hﬂ%u+¥7§<‘: IDOWTHER
ICEm SN E LTz, Hinode BE - IRIS B2 (35K -

¥R - 2O+ DOERZTT > TWATzs, PSTEP M

Hinode-11/IRIS-8 DOEHERR%

FTE A02 KEEEMEE DEEENEL. FFilcdO
FTCRCBILT7HEDIXIVF—BRIERE
KB - AEROEEITEB LIEAERHIA S CHRE
Ih&E Lz, PSTEP B5 65 10 &HhEmmi. 7
L7 DF R b A—. TREER DI - REREIE.
ITxIVF—BBERR EHEK - DO FBUIGHEE -
EHOBKR MR Ixv7va v BBV v
M ERAGERBICEALTREZTVE L
BRI, BIEICENTZ < DOEARAFEHE
RAZ—HKRTHEERE L TWTZOHEIRIC
U E Lz,

(BRE BA / BEHERT)
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Whistler mode wave-particle interaction is a significant
process for producing relativistic (> MeV) electrons in the
outer radiation belt. We perform test particle simulations to
reveal the interactions between electrons and whistler mode
waves propagating in the direction oblique to the
geomagnetic field. The dynamics are very different from
parallel whistler waves and oblique waves.

The figure shows the comparison of parallel wave-particle
interactions and oblique wave-particle interactions. For
parallel waves, electrons gain energy through the cyclotron
resonance. In Figure (a), red curves are trajectories of resonant
electrons undergoing the cyclotron resonance. The related
electron distribution in phase space of equatorial pitch angle
(vertical axis) and kinetic energy (horizontal axis) is plotted in
Figure (c). The white dot in Figure (c) represents the initial
distribution before the wave-particle interaction. This
acceleration process also moves resonant electrons to higher
equatorial pitch angle.

For oblique waves, we find that not only cyclotron resonance
but also multiple resonances contribute to electron
accelerations. The multiple resonances are shown as the
trajectories in different colors in Figure (b) and the different
branches in Figure (d). Especially the Landau resonance, which
is referred to the blue trajectories and distribution branch with
number 0, shows very effective acceleration for the MeV
electrons. The Landau resonance is led by the wave parallel
electric field. However, by analyzing the energy gain of
resonant electrons, we find that surprisingly the remarkable
Landau resonance acceleration is mainly contributed by wave
perpendicular electric field, which is the same factor as
forming the cyclotron resonance acceleration.

Thanks to the PSTEP young scientist support, we reported

our important finding at 2016 URSI Asia-Pacific Radio Science
Conference, Seoul, Korea (Aug 21-25, 2016). At the oral
presentation, we received several comments for improving
our study. We reported this strong Landau resonance
acceleration in the Earth's magnetosphere by the numerical
simulations. At the conference, we realized that this
acceleration process is very useful for building an accelerator
of charge particles in laboratory. Furthermore, since AP-RASC
was a technical conference, | learned a lot of skills regarding
programming to enhance the efficiencies of simulations.
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Figure : Particle trajectories interacting with (a) parallel
propagating whistler mode wave and (b) oblique propagating
wave. The related electron distribution functions are shown for (c)
parallel and (d) oblique waves. In figure (a) and (b), the horizontal
axis is the distance from the geomagnetic equator along a field
line, and the vertical axis shows the electron velocity parallel to
the background magnetic field. The color trajectories denote
electron undergoing different resonances. The dotted lines are
the resonance velocities for wave frequencies w=0.2Q,, and the
dash-dot lines are for w=0.5e.
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FEHRXIDEATH. ABMEZOBELTH. BHTEAR)
KETLT7HEDEREDEE TR 2OMNMEELOEN ~
EvoTd, LHLESS, 7L T7OERIL 1859 EDF v
Y b7 L T7EE—EELT. 8160 EOEE LHHY F
Bho INTIIBEFIC—EREDEE TR EETN TV
BEARTLT (A—=IN\—=TL7) OFRBHITEIATSTY,
ZI T 7L7ICE > (BIERIENAEBEAS —OZ D
BREERT VT DELHERICKOE LT,

Kawamura et al.(2016 PAS)) CTldHEEEFHADRELE - BFE
T8 (19 thHid ~20 HE2HIEE ) (CBWT. BV 7 DIGHRBIImIiE
BICEDA—ATDRER FRPAREE) HES T L.
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CRERAR) 2016FE 78318~ 9848 [JR:&%%) National Center for Atmospheric Research (NCAR) Foothills Laboratory

ABBBDR/URNDZEZBRNDETIVERFKE I DCH. KEIOS RINMILE —D National Center
for Atmospheric Research (NCAR) Foothills Laboratory ICi7E L& U2, NCAR [F5&R% - [URZE
DEOHRENELE T DARMETI, SADHET. IPCC (ntergovernmental Panel on Climate
Change) OIMEKEIEL FRICEZABTHEESZ TV \DRERRIZEETIL WACCM DBEROMIETHD
Daniel Marsh & DHEB@RFRZEBHZE UL,

PSTEP AO4 BEEEIIABSIERE S TI)L—TTIE. [EWRAHEKY 2T ALAET /L MR-ESM2 &
DRAEMIURETIVICIA. IRSIBEDIZOHDIEWIEERZTOLCHDIEERIEET /L DCPAM-CHEM
DEEEZET > TUEI, DCPAM-CHEM [FRKETIL DCPAM ER—2E L, K&EZERIHODETEIZ
NCAR @ ROSE EF/LDIEFEEY 2 —ILDRITHHFT ., ABEANZIDURN\DFZEICIEHH AR
U, FEIFRE 4BEORBHEFELZXI N, DCPAM-CHEM O T
EDTINSETCDIERERERZRZDCEZBIELTNET, S
OREIRKRETINEAREY 2 —ILDBEEEETNFE UL,

it Cld. DCPAM-CHEM D&5tBERZHR[TITU, FHEPICHE
HEDREDERZDCENTEXURL, IFERTCHAEZMRGEL. @
FORDRATOHREEZERKIVEBEFIADRECOERY VRY
D/ (PSTEP-2) ICRT, KB UEZ Marsh B ESEOBEFD
REBTH 1 VHCDNTEREENQF UL,

NCAR Foothills Laboratory

A i DO Y=Y ) Mabboben Assart-Tareh
Ve D0 IANCEIT BHEHR o Soteoen

(ZEERARS) 2016 5108 178~11 8108 [1Big%) BLEAS FHEMRIREHARHA

BAN 2006 FITHB LT ABEARE OO T [CEE SN T\ DBimRIMRIRIE DYEERE (BIS) &,
Harvard-Smithsonian Center for Astrophysics (CfA) TEER LU CERPILAVIEERETILOSTERBR
ZLEESIAZE U C OO NIAREREZRRBAT D/28D. CFA M Mahboubeh Asgari-Targhi L Z&aEARZIC
BEELE UL,

ABZEDP () EENDPVE TSN EZRCIB CHREERLTRD. ZORCKIDAIZRE
THDMEKIFH 6000 EICRENTNET, BERIIABDPNCHDD TERIFMIDARITE REIIIE
<IBBBNFEREINZIN, ABELSBCIOT EWEINDABARIIHEHEDHDIBHENSNTNET,
CNHOVDDDABIBRICHITDEBREND—DOCTHD NDOTHEERE] TY., CONEERRTDE
NISERE LT HEDHARDEENC K > THIBMIES SN, PILR VB EMEINDRORE L. ZORNE
ZETCEWR T DB TCIOTENRLTNDENDEDDHNZET, : 5T

Asgari-Targhi 815 ERPETNET. PIAVEEFETILO [RS
SIEHRRE TONTI BFEORABRZER L. COSSTENS 2 Tl
S5N\DTSIAVOILR, L. NN > TVNDIHLZEER L. %
DHhDwmXZHIRUZ U (Asgari-Targhi et al, 2014, ApJ;
Asgari-Targhi et al, 2015, Apd), SEDHETIE. CDLLEH
RERBL. BOFEBEEICONTHTL. BRODEUICDONT TIHLIE
EALE LI, (SH BFT / BORAZ) Vanbouben Asgor Toroh BE HAVED S 5 AE'
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