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Michel Blanc | 1.Institut de Recherche en Astrophysique
et Planétologie (IRAP) CNRS-Université
Toulouse Il - CNES, Toulouse France
2.NSSC, CAS, Beijing China

Michel Blanc is a space plasma physicist and planetary
scientist working at IRAP, Toulouse, France. He is also for part of
his time an associate scientist at the LAM, France, and currently
a visiting professor at the National Space Science Center, CAS,
Beijing. He has been the director of two astronomical observato-
ries in France, vice-president for research of Ecole Polytechnique,
Paris (2007-2012), Executive Director of ISSI-Beijing (2016-2018)
and several times a visiting professor at NSSC, CAS, China since
2018.

His research focuses on the coupled magnetosphere-iono-
sphere-thermosphere systems of Earth and giant planets and on
the comparative study of Planetary Systems and planetary mag-
netospheres. He performed intensive studies of the Earth’s iono-
sphere and of its coupling across latitude regions to the magne-
tosphere using the incoherent scatter radar technique and MIT
coupling models. He has been an Interdisciplinary Scientist on the
Cassini-Huygens mission to Saturn and Titan. His current inter-
ests strongly focus on the Jupiter system: having led the Laplace
mission proposal to ESA, he follows the development of ESA’s
JUICE mission and is a co-Investigator on NASA’s Juno mission.
He is also deeply involved in the development of the International
Meridian Circle Project in China, Europe and Africa.

His current works focus on: (1) the study of magneto-
sphere-ionosphere-thermosphere coupling at giant planets; (2)
the monitoring of the terrestrial upper and middle atmosphere
and ionosphere (IMCP project); (3) the science of planetary sys-
tems: (4) planets-moons-disks interactions; (5) future missions to
Giant Planets and their ocean moons.
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Michel Blanc has published about 150 articles in peer-re-
viewed international journals. He is a member of the Air and
Space Academy, of the International Academy of Astronautics,
and of the Academia Europaea.

REWE

HREEE: A Juno view of magnetosphere-moons-ionosphere-thermosphere
coupling at Jupiter

REME: The Jovian magnetospheric and plasma environment exhibits a set of
unique characteristics which make it a particularly exciting object for the study
of planetary environments: its giant magnetosphere is dominated by an extended
magneto-disk dragged into the fast rotation of Jupiter by an electric current
circuit connecting the disk to Jupiter’s ionosphere which is believed to be the
main driver of the two main auroral ovals. The plasma populating this disk is
mainly produced by the intense volcanic activity of the innermost Galilean moon
lo, which is the dominant plasma source of the system. In turn, the magnetodisk
interacts with each of the Galilean moons in a different way, driving Alfven
waves, current systems and particle acceleration phenomena which extend all
the way along magnetic field lines from each moon to the Jovian ionosphere.
The Juno mission has been in Jovian orbit since July 4th, 2016. After completion
of its prime mission in June 2021, its Extended Mission will continue until the end
of 2025, providing new opportunities to study moons, rings and polar ionosphere
in unprecedented detail.

In this talk, we will first describe the main features of this fascinating magne-
tospheric system. We will then present recent Juno multi-instrument studies of
the auroral and polar ionosphere, of magnetosphere-moons-ionosphere-thermo-
sphere interactions and of the dynamics of the Jovian aurora.

51 = // CNSRP 2023

BNNT =+ /\ERERREEES

AREEBREEREN

RIRH | BRBFREXE

RLZBEFRERF_RLE, THEMEZRNACEZEZRELERS
SHIn, AEZERRRK, EXEXRBARKEY, RAEEERERERE
R, 2ERBHRNNRAEHEZN, FEEFFEESL, IEEERRM
R, BRERSESHMEMEERKEHEEVANR, FHEHENE
EMRBELZEESIEREER, BRERSREIEAEEZR. (BKME
BEBRURA) EMERXLR=NEEER, BHRESSEHFESE
FEZER, REERRRHL=FXIW, EHRMNESRHERANHLS —
FRIM, ZFRTM, =FR2M, UREREENR-FRIIM, 1
FHEFHRBER. —FRE5°FK8IA,

FENERNNRNEREWNBHIK . YORNERMENS, B
BEHREKEL. BRSHRENESRKIECESESNA, SHEHTIT
8, YEBGSERRM, NESNMSNEFTAFINMAR., ARREFT
973, 863. ERBAMNZESHEMMKMAFTATIRAHARE. &
BRI ZARMIBILFEELRRFRIEN6002RE, KSCIHLRL002
Bo ENEREZTMITEAN, ERSEAZRASUNDSERFRER

= A 3
;"KEJ'_'\E;:EEEO

REWE

REER: ETAIERENELSFHFREZMEREFESZSTN

REME: FAEHELZRESENEREENE, RTSEESH. KEXNDEX
Sy, BEMEBMTABEBENES. RO, KEPEFEFNRER., REAEEEHES
BENRRER, FIBGPU-CPURMTEEEACUDARLNEZREEARESHSKS
MREHITHE, IWTELEBFNRETHESRESEN/LOTRE. BHES 7 IEE
MERKEIEFINETHE. BYTELSFARERMENNSRREEREE, X
et T B XS RRNE R R SNENEEZMEER,

BETBFNRRERRIN. HFEEBREKSEHZSRAE, ABREHEMNE(DNN).
B EMEMLSTME BRI RNER, HREEFTLE, URAEEFHRREERN
M, BYTAREBHEMRUEENGEBHESFNERNKEBESEFRREZNTM. 2
#E. FEHEBRNXR, TULZHNELEFNRERSTEABHESHRERKZSNE
RSN, XHETFRYEFEMNATIEERAR, REEAREXLFREFHRRERS
ZRESHNERKNIMNEE, EXNSERM, BEEEESEXENANE, B
LENATYRE. BEENFIES IR BREBRSFENTUNMEEERT.

52 = // CNSRP 2023



AREEEBREEREN

n R | BEFERERECERAERTRE

TEHRKEBERRAMRTIRS T, BERREREREURAER
‘&/h SEEFEE, BLEST, EXESHEBEABIRREBER, HELET

i BAAZTIRERFANIE, BRNFEETFHRIERNZRESESE, URSIPEE
REER, ENAKEFREXEIREREEENZER, REXR8631T%!
TREBERAAK. EHRRIV RERESWN EWAHBAK, #
RAEME: BRERE. EEERUKAK. EBENEREXAMRR, EX%
VAEERINBZER, HEEELSRRAEG: PEEFFERST. B
REBOSEMEZER. PEZEINZEZSES. REYELTIVEZERZE
FE. PEMBVMEZETAXRSEVERREIEE,

REWE

REER: XFEISCAT-3DERXEFFIBRASRTHRUMIRE

REME: WAK., 2. XE. MIENRZTRVEAERNRZRARTY, ET i
BEEERVRZEREZF. RE. 2PXS. FERFMAR, BRARKRZREZERUNE
EFRZ—. BNIFBEFHHSHNZEKES(EISCAT)NBEMEHEIXEISCAT-3DEE R —
RZWZEMEIX, ETHEMEK233MHz, RALRFNBHINRIMW, 2R HNAYE
BHERER, HEARZIR FFIR EN/IIBBEZRT WENEERR", HiET
BERIRE, TEHRI50-450MHz, UREZRAERANS00 K BETBFAST, HE
MEWEHNERLN300K, THEMEIOMHZ-3GMz, XERFREANERFFEARE
HEI(IMCPIEET X BB ZLRFEMH, AREERDH TR BEISCAT-3D5HEFF
IRAROZHBEZEREARBRERERNNEAFTREMNE, HEHTHLHE
HEER, RETETHEEEARR=ZRNVERSHE, RELKR=RELRE, #HD
i FFEARZIHLIMCPHRIZLE,

55 = // CNSRP 2023

d

BNNT =+ /\ERERREEES

2023

AXELETEREEREN
ﬁ BB | DEEEAY
= = HiE, B9, TESEALIRE. EREAHEHUREEER

- ZR. TORAERERHATHNEREREBAHREER, BERKHEE

: - FRYFEERMARKEROEE. XEMRESHKEEERZ PO
BIEE, TENSEFRYBEALERMAR, THBREBRIBFRE
BEEEMBFAMEFESEREE LR, £863. ERERMAFE
KREMEMARME27IN, EEFRYFEFAEMREE RS WMBH LE
BIKFIEX200RRE, BREBEFNRREZENIORR, ANEERS
AR AZ . BFERMBEERREFHAMNRRTA . LEMHELLH
FATIE . BFERLREZSHEHZRTY. ZUFLVREATEFA
FHHRS, FAE—THA, REETESERERRARAHLERS
R —FR2IN,

REWE

REER: ARERNANSFAXRESSEERRY

RERE: SFANEREREZNHEME. BMERIR, EENBFEFRE. HiP
EREBFENZFHTAREEXEENFR. SFHERRENNRANHT—KEERA
RIRERBAEFABENERNNARMAFOZN, BRERFT—KBCCRFES
7. BPEYEMR. BXESORIN. BLRMRKXKFEAKRARE, WEEED-
HFE-HE-NMRT—RNEFREEREITRMYE, EOBHRNZFHFMMAL. il
REEY. BREVIBSAEARTENA, BRIEFRNZHIFERERSES,

34 = // CNSRP 2023



(NSRP IEECEE ST T

2023

AEEBREERENT

BEFREK | bREBIKE

TREBEIXEZHELE, PERZERBATNAEE, HEHBK
IFEFEBYE, IRNERAXR-—FEEITHA. HEVEZEXRITE
BEFEVZERREFEZER. PEBFESBREBEEZERESEZER. B
EZK%SZEU‘&JE”QET%%%E%%A BEERBUBBRZELMARSE
BEK, (BERNZZRY AEEIER. (RATESHFEAY S
ERE, IRFERERMA ERBHERIES MR B RG RS RN
BARBEEREMBIORIN, FHTHT TE BHEAEERYGE, HiE=
TRRBUBMER, EEANEZEZZARENEARARNVIEXE LRE
ZARIEX3005RE, EPSCHEX180RFE., EE10K, FHM (B#F AP "TWAIN

Eig) REFIFANERZERKTCIRRE, (Essentials of Compu-

tational Electromagnetics) #iF NIt RS EHE R mEH *% EIJ g Eﬁ
L § —
RERE 1

REER: BASRESEAMHBRSHEBHENITE

?E HE: RETENFEAZREERMHBNBHASTEUT=ATENEEH

B VIR XESBRBHITE, @RIV KESBERTDENIERLER S SREEE
MEEEsE, LERFHERSLDREINNMBEN EZNEEREREIREXRE, URE
BB, REBR. SINREFHFETHNHESER,; 2EXMHNBRE#HITE,
BERS CITRESENMMH BN, SBIERSBEFERBER. UR—KLIRTRT
ENNBREFUEERNBHENITE,; 3EHRBEHITE, TERESMSUHEITET
SLBHREFEEZNFTRA, TEHEZERESRFHUAFTRAUR—#EHHOHE
ER.

35 = // CNSRP 2023 36 = // CNSRP 2023



EEES T REISCRBSCRKGHESTEREEH R

CIEER: i) KEE

Ofttm: ILERITI

13:30-13:40

13:40-14:10

14:10-14:40

14:40-15:10

15:10-15:40

15:40-16:00

16:00-16:30

16:30-17:00

17:00-17:30

17:30-18:00

18:00-18:30

57 = // CNSRP 2023

O BiE: 98258 T4 13:30-18:30

EFEEH

T EEMIAREEEENESEER

K Le JEREBEB KR
6CHREGSFEENESHERFERE

FAEF REKRF
RHNSERGRTHMEENEXREARHR

SREKEA ARMEMAKRE
EFARMAiERRISAGEE SRS MGt

E& KZKRF
HER

ImiE 2= A& § TR EE R IR SR

A% AZBFRIEKE
HESEXREHHEESNTEBRERRERERL X

1804 ItREIKRZE

A& LS ERITHR
7', NEK? 1 EEBRERE 2. PEMBNBERNDERAT

Bt R EHENSCE % FMBERIRBRARR
B& IERREAF

HEESTIERNEES RRAHAR
7% HEILENKE

CIZEREN

T | ERRERE

C NSRP I e

ERRXBREZEEZRRK, LR, BERANLSFES. IEEE
Fellow. ‘EIRERFAA L. BER6GRAEER, KRIEEEHT
EX150R%RE, BRFEARSIBI000RR, KEERBXRFHIM,
RERMNATIHZAENTEKE,

SREBLE | bRBPEBAE (REAN)

IEREBERZLE, MELMBELZRERK. BFEES
IMT-2030EENESEZBEESHERSE, TERRAFOABTELE
BEFEZREIL. RERRARPEZER2R. BFESRRHT
—FEX EBRALEERZFESE,

38 = // CNSRP 2023



TR | KEXE

FREAZERLAR. BNBFERERLUEMRE LR ELHR.
FREAZERRZEEIRZERATHREK. KNHZERRLET. BHRZES5ZAR
Rixt. REETEERFXRMKET. IEEE Fellow. IET Fellow. FEBEE

s A A
== Lo

REKEA | BRAMERE A

ERMEMARRZLE, KEINEEZXEENERRMAR, KRIEX
150R%, KBPEFSORI, HEEMBMAMBE20RM, EWEEI0R
I, RRNMNATMRAERSTRRENM, KREIETE2REHRX. HARKHE
REX. BRRAHRHL—FRETRI

R | KRX%

KEZRZHE. @S, A M. BoEWTHRKE. BEERK
Z. RERR=ZR-AEEXE, OENEBEFMPLOEERNERRR,
FEMRATOABRERLFER, BONINTSHER, REHRTE
i, BEEM—&FK,

A% | EREFRFEXE

RLZBEFRBFAZEUZERBHR, MASHKEFBEARAIRA,
MNBIRE=ENEERE. = EERERURARARR, K2022EFRBEF
FRRE, 2020FERMEKAKP—FR, 2018FLUEBRARBPZF
£,

C NSRP I e

Bk | REIKE

TREIXRZERESBFERENLER, %, ARDOANTEHEER
B, MEEZ2E., fAARAREBERBARNZES. EXRNKRERMK
REAFMBIORIN., FAE—HEREERRIEXS0RE RALF1E20
IJFiO

HR | LEXEXE

Br, LEXBAZIMNEETEREBAIHE. B8, QIBAHLE
ZEEXLW=E, BEIEEE THz SIGBIER. IMT-2030(6G)ERAEMR, K
B R AMEL T LIRS

PR | hENBURKBRHERAT

Br, fRR, PEBNERER, KENSEXRERAHFZNILK
ARBRMNKN=R AT TAE, EFTRZRERRE, HIARRIZXRE
RAMEWINNET; RERBRHLRIM, SEHRERMOIN, KERFARILX
20, BIEERKBAEFIORR,

Efl | tmx@x#

BL, IRRBAZNEREEHEZZERERLIRELNR, RE
HERSDIIERZERMREES. HEHMESFERMEARMEIRREL. &K
EFERZERARREE, HRWHANSG. 6CRERG RN BHWMIFIREE
%,

7 | kA KRE

g_;; Bt LB AASEHTEE, TENBSGHESCREEE. B
‘t. EHBERBNELXHR. EEZREX208E, 12BIEEESHTIIL g
SCIS: 2018 EKIEEEENEER XS . EBNBHELSNRELX

%,

39 = // CNSRP 2023 40 = // CNSRP 2023



REWHE

REER: TWHBRNZSRELEENESEIE
Wi IERERER K

BREWE: A7 IUMS5CGLARBSGE T HELM(Industrial Internet of Things, lloT)#Y
EHME, FTEXITHSTHNEERBFUHGTHR, HEYERBERZE TR
RIENETLEERE, A, SEABRNBEEHIAEL, loTHIREGSHEMEEER
M, XBNoTHREEMRTRTHE. RXCRELEN ocTHSRERHBITTHR, H
RNBTHB|THETEEVNESRZREARERE, HEETIcTHRNEERME, &
EhsKkBt. MXERE. NETREURBHIEETFNE, REXERXITHIENE
EMRETTRE.,

REER: 6CREGRBFEVNESHERFEER
FRE REXZE

REWE: AREUCCHEGREENESEEFERR NER, BXESHA
S5CRENBMRYE, BRTCELBEMEZLRER. MREMRRXEERKRAK, &t
Bt ENBTOCHEEAFEEMRNEEM, BE, REGCELBENHEGR, NEAT
MTFBAMBEMIMO., TWHEM. SERIFE. EADAEFHEOCN AHRFRA
FENE. SHRENSHUEINIE. &RE, HHGCARMKR. FRAZRRZH—F
EREBTRAMETLHERAXNE, NETERTERARETENCEERFERRE
SRR ERE.

REEE: SHSERIREMEENEXRKEAHAR
SREKER RERAMEMEXKE

REWE: BELANNSELRRMN ZNA, RIESERGSTRETENTANERS
HEEXEE, MAATHZMWEEELGERFNE, EEANBERFANARRIT. EENK
HHMMERTENERM, Hb, FENERRNELFERMEKREVNFR. AREKEHE
RENSERTRSHMEENNERE R, ERNBET/NERETANNEENERS
(BERRLR. R&HhE. VEGESERSF). BHLHNEENRLELN(BERFEEY
HIMNZER ., XFREXZMERNSEEENINRNF)INNERRREF KRR
K, BOHENENHEFHEE, RACERHENONERE. &5, BZRANHHE
FFER=MHROEEIN, HABTNER ST MEERENEENRIE,

41 = // CNSRP 2023

C NSRP I e

REFEH: EFARMAIERBSAGEE 2 MRS it

ER KEXRZE
REME: ETFEETEBNELEMDERE T ZHXE. ERMRIESER
(BIfEH RN SENSHNTEVNREEENEN., RRRPLELEFEEETNERS
Z#Z o= (diffuse multipath component, DMC)XHEEMITFBERAF N, SN EE
e, NTIRESGEERESHNMGIHBEE, RSNEMRE, BRTRED=(specular
component, SC)9, DMCHEIZIEZER, ATIREEESHMATHNBEE, BIlEYH
BHEI3# 1 (autoregressive moving average, ARMA) RIESERY EZERE
I~ X HREE ;R K {k(space-alternating generalized expectation maximization, SAGE)
8%, NMiEITDMCHEES#, DMCHISCHESHUEAN AN #ETMEIT, B
DMCHBRENERIRF I, ARMAIRKZREARMLITDMCHIEM., 2 TNEHERIE
TAXRENEZE, EREXPARENEETLUEMRMAITTSCADMC, SiRERN
SAGEFIAR-SAGE#HT T IR, BERFPAXMRENGEZENERELEATEMKE
MHEiE.

REER: IMEZASECTREERRESEN
a%E BERBEFREKE

REME: ME=EEEHE20-1002B)SEFRE SITREETRXI0DHULE, BE
ZHNAIR, MEZESECTHREERRERES, TENISBREREEFREX
M, FRAFOEKBHRBRARAZ—, MRENERBHUSEMEREATF, [LRS
BEESTREESHUERDEHRR, RETXIASEFE CTRETFREEETR
UHNEEDE, BUTYEBESHAUNEFEREEFHEGERE, BR=ZHREE-FB
FHRHEFERANE, BUTEFEFHERE SREELAFERE,; RETSE
PR CITREEERSWENGE, FIRGEEARINISERE CITRENEEES
FRITRHEICIES, AEEAEMEITARESHEERRE,

42 = // CNSRP 2023



REEER: ARSERHETHRESNITEIBEEREERGE
.34 IETREIKXZE

REWME: AL EETUERNAP, REBETRA/HE HETHE, HERR
HMEINEREBRFRELMMMEURZRMAN, ¥5G/B5GR BRI FMALIRE T Bt
i, EEX—E@, BRET ol IRNBEECERCERREEZRMNSGE, AAE
REMEHRESREEEFIESZ, ARITT —ANESHE, BECHARREGNRIT
FIEARHNRESHAZBEEERRSERREEDOXEKYE, EMYBREREELER
Bk, AREMRAZEZEADDRNZUNATK, RIITT—HSHIREIBRE
EBE N TNERESME R THME, EBEELENEHEHERARGETIAN L RER
RFERFRITON B

REER: ARELEEENHR
HR', WEK? 1.EBRBEARE 2.0 BRI BNBHRRHBERAE

REWE: Terahertz(0.1-10~THz)communications are envisioned as a key tech-
nology for sixth generation(6G) wireless systems. The study of underlying THz
wireless propagation channels provides the foundations for the development of
reliable THz communication systems and their applications. This talk provides a
comprehensive overview of the study of THz wireless channels. First, the three
most popular THz channel measurement methodologies, namely, frequency-do-
main channel measurement based on a vector network analyzer(VNA), time-do-
main channel measurement based on sliding correlation, and time-domain
channel measurement based on THz pulses from time-domain spectros-
copy (THz-TDS), are introduced and compared. Current channel measurement
systems and measurement campaigns are reviewed. Then, existing channel
modeling methodologies are categorized into deterministic, stochastic,
and hybrid approaches. State-of-the-art THz channel models are analyzed, and
the channel simulators that are based on them are introduced. Next, an
in-depth review of channel characteristics in the THz band is presented. Finally,
open problems and future research directions for studies on THz wireless chan-
nels for 6G are elaborated.
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RE&B: A comparative study on the hot dense plasma and cold patch by

using multi-instrument observations

SREE, KB 1.LUERKE (BS)
Lyons Larry Oksavik Kjellmar3, 2.University of California, Los Angeles
&', 3] 3. University of Bergen, Bergen

IREMWE: The polar cap hot patch is an enhanced density structure which is
associated with particle precipitation, ion upflow and flow shears. Based on
combined observations from DMSP satellites, EISCAT radar, and all-sky imager
at the Chinese Yellow River Station, the plasma characteristics and evolution of
the hot dense plasma and classical polar cap patch are investigated. Both of
them show enhanced F region density, but the hot dense plasma is associated
with higher electron temperature and enhanced E region electron density
caused by particle precipitation. Compared to the cold patch, the hot dense
plasma is closer to the cusp region and is associated with strong auroral emis-
sions. Based on the joint observations, the evolution of the hot/cold dense
plasma is discussed. In the initial phase the dense plasma comes from the sunlit
lower latitude region, or from particle precipitation in the duskside auroral oval,
and is heated locally by poleward moving auroral structures in the dayside auro-
ral oval. Next the patches move poleward into the polar cap where a decaying
electron temperature(i.e. less precipitation)gradually transform them into a cold
patch.
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& H: Development of the IONISE and LARID to better understand the
generation and evolution of EPBs in East and Southeast Asia

FEE oh [E 7} 2 B it [R5 sth ER YD IR 875X PR

REE: Equatorial plasma bubbles (EPBs) are known to be initiated at iono-
spheric F region bottomside around magnetic equator. EPBs can drift zonally
more than 2000 km and extend along magnetic field lines to low, even mid-
dle-latitudes of 40 or higher under some conditions. In east and southeast Asia,
there exist significant differences in the generation rates of EPBs at closely
located stations, indicating that the decorrelation distance of EPB generation is
small in longitude. Identifying the possible seeding sources for EPBs and accu-
rately predicting their occurrence, especially when the onset locations of EPBs
are far outside the observation sector, is still a difficult task [1]. To capture iono-
spheric disturbances of various scales by natural sources and reveal their possi-
ble seeding in the generation of EPBs, an lonospheric Observation Network for
Irregularity and Scintillation in the East and Southeast Asia (IONISE)[2], together
with a Low lAtitude long Range lonospheric raDar (LARID) supported by the
Chinese Meridian Project phase Il are being developed. In this talk we will brief-
ly review the current knowledge of EPBs and ionospheric scintillations in the
east and southeast Asia. Some results from IONISE and LARID will be present-
ed.Some unresolved issues related to the day-to-day variability of EPBs will be
discussed. [1] Li et al., 2021. Challenges to equatorial plasma bubble and iono-
spheric scintillation short-term forecasting and future aspects in east

and southeast Asia. Surv Geophys 42: 201-238. https://doi.org/10.1007/s10712
-020-09613-5. [2] Sun et al., 2020, IONISE: An ionospheric observational net-
work for irregularity and scintillation in East and Southeast Asia. Journal
of Geophysical Research: Space Physics, 125, e2020JA028055. https://-
doi.org/10.1029/2020JA028055.
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