#e=L C-19
HEMREHBEMRARBRES

YRk 21 % 5 H 29 HEE

wmrRiER - E8|HHREC)
BFZERAR : 2006~2008
FEES £ 18540213
HRBEESL (X)) Ry < U ARKITHT SR RHRT

R ERESR (FEX) Microlocal analysis on Boltzmann equation
MEKERSE

#FA FH| (MORIMOTO YOSHINORI)

HEKRE - XKERAR - REFHER - #iR

MEEES : 30115646

MR OB« 2R T DA DKL D28 M4 2 2880 & LTRSS D, non—cutoff
Ay~ o AR LT, M —8k, ARG A OmME IO TROEIEIRERL, %
FIZOWTILINE CTRIFR CThH > T= RO R A E L D —BHZH o Lz, 24
= FEAE, BET3 I X4y R EoKEER RO EEHFREITOWTHD
Gevrey PE. fATIE, BT R DL VELWE LS EBR LT,

YRR
(GFEHANL - M)
B R & it
2006 47 i 1,100, 000 1,100, 000
2007 EE 1, 000, 000 300, 000 1, 300, 000
2008 4 900, 000 270, 000 1,170, 000
AR
ERE
woOEF 3, 000, 000 570, 000 3,570, 000

BREAYEF - B R
PR A3 - M © B0 - RIARAT7

F—TU— K Ry~ AL EZERESE, non—cutoff, YEIEZhE. HIART v,

S — 5 —,

1. SRR YWD &

(1) [EEEBHmoLEFETHL ALY
~ RIS ES FREATHY . WD
WCHBERET IV TIE, O EOBIKLT
DEZEAE R E UCTRREERZES, 2
FTOLL OMITITFREEMEZ L OAENO
DE Ly Z B Y & o 7= (Grad’ s angular
cutoff) £fF DO T Tilam S AL C X 72, KRk
WHAEERZEBE LMo EEEZ SO
LA, 2000 4FI23FK I 7z Alexandre,
Desvillettes, Villani, Wennberg Da@3IZ
X0 WZERESTED T )5 OHFEH TR
PRI rigorous IR TE T BINZ e o T2,
(2) FFEoFMIZ L Y . non—cutoff Ry~

Gevrey smoothing, 7 v & 7 7R

URRERIE, =M —RR (RRRE & E O
MNIEH LT 5) HE AT OHEES
X277 T AMERFREZ OGBS IE
xR AT ENTE, i,
ZEMFE—HER AR, avET e 7RI
OWCRIEREE B2 Z LD THD L.
ML N TE D, EBE.
Desvillettes, Wennberg (2004) 1%, —EiE=
7R e 5t b OO, HigMAEHG > & 22
—%E72 non—cutoff R/~ HEKIZD
W CHIHMERT B I L TRV RS & R 7
RO ENE Z D Z &R LTz,

(3)Alexandre, Safadi (2005) I%. Z=f—AkE 72
A< RIS T D ERROR R %,



Littlewood-Paley #3fiE72 & OFHFEENT D J5
%2 VTS rigorous 72 TE TN,
T, FERRZRFARMAT O TR XV | EZEE
DEOBMOIERZE L LTOLENS DK
723 2S Alexandre (2006) 12 X W 52 Hiv7e,
(4) Z2MFE—REZ2 ¥4 . non—cutoff KLY~
R A IR b A G R o s 1] T B
HLantan 7y FEAOELME L TR A
THED regularity & &% 5 A%,
Bouchut (2002) ZBrR\W\NTZ < OFERITE L
TWinoTz,

(4) FEZEREDTED T 0B DSk R EEAT A3
BH & 23272 A LLRITIZ . non—cutoff RV <
FREXOYIERE DM % Gevrey BEIEIZER],
AT BE B 22 8] CAE AR L 72 #B AR IE — (1984) @
SeBRRE R A bR & . ERIFE—RRR A oA i
fRDFEIIRIER TH o T2,

2. WEORK

(1) Z2 1 FE—%E72 non—cutoff KLY~ F
BRRXOBEELET L E LT

Df+v D f -iax -A,) =0,

ax v)> a,>0

% #Z%% L Hoermander Lie bracket 1T &
LHRFMEE £ =2 x ([T 2 FE M A
A OB 2 fR O KI 7 M E 2 Z 18 L
THEE v OZHEKXEKREZ MR Lz Y
RNUT7ZEMTIT I,

(2) ERLOFER], ZEMALICEE T 2R MR
FHli 55 7-Dlc, 777 AEMFE -A, ©
LI BTV D” Fefferman O REENE
R 2T 7T ZAERFZOHEANZ DS
WCYEIRET 5, BICARLY < v HREXOLEM
Td 5D Maxwellian (Gauss B8%%) M(v) DJE
0 TORIEITEL TR

Dfvv D f =10MD), QRS
W2 DWW T DiFE O g2 5 2 1B b kg M RAE
FH 58 O HEFE I DR ZE T b LT i oy
VERZER EOBRATMEN (microlocal
analysis) HEEmIZ L VT,

(3) fHZ2FE4>THE (collision term) D k& T
ORI THEE 0D, EEESHEEM fL D
L2 WNHEIZ% L CTa%IL T 5 Bobylev identity
(L B 27— Y =8 M DOV TR S
% Plancherel BUAZ) % & RFTRENT O SL
MO ZE LMo B E21T 9,

(4) 1IBAbFs A RUVE H 3 o HERE M 2 7~ BRI
AW A MO 1ERE O R BB & E2EE S
L ORHT (commutator) DBLEEMNG | fif
D HERR R4 43 7] Rt 1318 2208 0 TR DS kB A
— S —FEE DG\ MEME (log(1-4,))", r> 1
EPRCIMY ZENnTREINS, —F, ok
REXOFEMAMEEZR TR, pERXTL LR
Gevrey POBUZEMICMENZEL T2 2 &N T
S5, ZTOBENL, ZEH—F R
non—cutoff R/ = 2 HFRKXDOMEDEIER)
BT DWW T, Desvillettes, Wennberg &

Alexandre, Safadi DOHEATHI R ZHETT 5,

B) FiEtTHE 57~ non—cutoff RV~
B 2288 4y T B 9 5 8 R AT AR AT BREm & H v
TZEMFE— 72 FERRIE non—cutoff RV~
VRO NIGN R L R L0 A LR
UMY FTREME & A SIS RS A T T
ZHEAA—F —OV E R E L T8, £
IE % ATt MR O FAE 2 T,

3. Wik

(1) RFH L OMEFRA BB, ALYy~
VR OBEALE T WSk S J. -M. Bony
DOFER & BE T 2 Folt OWFFEEN A DOV T
MEFERZ1T 9 & bic, BN OB E 3 5 0
TeE LAFHASH AT -T2, BB KITIEREN
Hh R ER A7 HI 5 0 B 7o iFZE AR SR & FnEk s B
P = o TRAOBRORAF & Ry~
VEHBRROEHICE L THMRIEE2 5 2
72 fE EAEBIKIX, non—cutoff AR/
~ KU ET 5 e RN O W 78R S &
R UT-, BFIZ. ZE/]—HE72 . non—cutoff R
W v I REECCTHE S B D3R O AH ki
2L 57204 (Maxwellian molecule type)
OHHEREO —EEIZB9 5, H Tanaka,
Toscani-Villani ORESRENTIZ L D55 RO
DT EATR 72— B MEORERA & ek T 5 E T
BB,

(2) RFFE LWIFEW 7173 Chao-Jiang Xu KiZ
FAERE . BRI T2 2 B KRFICEB T 53t
[FRFSE DS % b o 7o, FTWF9EH 713 Tong
Yang, #BEAIE W KIIREARFICB T L0
ELFEWFFCICAFE 1 AMBRESML, KR
WERWTERFRRZITV. S BICEKR Lo
s A ek LR 7 7 A L EZ LI e
A= L0 KERFGE 2 R L S o, gt
773 Radjesvarane Alexandre FGld 2008 4%
WA R FIC BT D ILFFZEIC S L7, 1R
KELTXTOMERHNEILT T RITB
A ILFEBFE. FEE T KT (City
University of Hong Kong) ¥IJ2¥E nik
FWFFEDO S % 6 o T2, F IR EEORS
fIE TR L, REREIIREAESR T B RBRIE S
FH T & FIH Ui 2 E ICIT -
7o

4. WFITRE

F5E A ) (1) TR T T AT D0
THEMARFMZ s >1/3 OEAIT, Bk
HEIVERE OfEYT CTHUY 5 Lie bracket D J5F
ETRL, ROW LS & IERIE D4 TN
OW HFRERETEDTHLMI L (BF
W X@)o s 1/3LLTFOEEIX, 20Xk 97
FFUE TR t, x 1ZBAT 59048 ARG 315
L2 EMTERNDT, BH(2) THlk~7z—
At SN A fEEMFREEZ IR L, non-
cutoff RV~ HFFE K D Maxwellian



M) DJEY TOBIEEEITERAIZ DOV VRE
DR A2 R LT GERGmX©®), #aX®T
IR EMEFERIZ DWW T, 777 AMEMFE
BEOHEAE | BITIERE A — X — D55
FEPIMEIZ & THEEE L7223, non—cutoff R/
< U HBRROET VL L TITE RSN
BL T O K xF R E I KB 72 W Maxwellian
molecule type THD, FoWVEFEMZ D
B (<1/2) Tholz, wmX@®TIE, ARYA4)
TuR~7= Desvillettes ZEDZE[H—4#k72 non-
cmﬁfTW/V/ﬁﬁT TR D AT R
. BT TER w7 E B RETEAT O SIS )
E;ﬁ%pflJ\ Maxwellian molecule type D
A2, Villani IZX > THELNEZTRTOD
FIRIZOWNW T\ RN B HZ 2R L
7o ZOFETIE, ®ECA—F —RE DTN
% (log(1-4,)) ", r> 1 BHIIZEL,
ZTOX O IFEMME 52 DT VL, 2KT
F'Eﬁ@FFjjﬁ Debye-I5i IR T > o % MATHE D
LECEIND BRI, £, 777
7\“5)%%\@ TEARZOEAMERH B & XX,
Gevrey PHEZEMOFHNEDTHEIND
Z L HEE LT Maxwellian Mv) DJEY
T@ﬁ%ﬁUﬁﬁﬁ %P LT Gevrey YiB%h
RERLT, BiZ@mX®7TiL, B Q) Tk
Nl RV = CEEBESEO L ThEO
AT O B 24TV, ZE[E]—H8R72 non— cutoff
1VVJ<nAE%{tL<W\T FEOREDS 2 R 1
DRI X 25220 T, O
@J%?ﬁi@‘:é:&%ﬂ?bf:o =72 L., Bl
TRERE D DAESHEEE DS 0 1272 DR F R 2B TR
L7=F5 /L (modified hard potential case)
ERBELELTWD, i X TR E5eE
DOFHI & . #HSLO® TR S 7= At e MR
ZHWT, BHEY (6) TiR_7-Z=EMFE—Fk7Z
#ﬁﬁnmcmdffw/v/ﬁ&ﬁ®M@
VB A2 95 £ 0 b Lg% oy Rl e
HEAENCE T 5 TOLEA A — 5—
DWWV EEELTES Z Llgksh Lz Gast
D). £, EOEMEZE TR RFTRED
FE%Z, BMOENRHWERERMYE (s<1/2) &b
DOEHIR LTz, b RPTH#IL, Gauss
BASCRE E DR A S BT A b A — & —
UL OO T AT—ERNTH D, BN
BRI 2 b DA O RFTEOFE, Kk
fROIFAE, E2EFES W‘*@*ﬁxﬁ%f CRET 54
FMEOMB e EIX SR SINTRETH
bo i X@ T, mnmeTw/V/ﬁﬁ
KOBOIEOBREENE RIS T2HE6D
%TN&LT%Z%M57/ﬁ¢ﬁ&ﬁK
DT, Z DDV B ST OV TREFTE X
D HERWVEIEATIEDS R ST, RERITZEMIIC
—Fk. Maxwellian molecule type R¥H T
oM, BHFBRRXOMNREOX O RMEETH
0. ERES S RWVEREMEZ S DG EIT
mnwmﬁ“tw/v/mxwvr%%ﬁf%
DMEE CHEIRE, £, O TRIEERL

EHAERZ L ALY <~ TR E Ik
n‘?ﬁ/fﬁﬁ( FHERRXE OB EENE A
SETAELEND, HAHFED Lie-bracket 5
B AT THERIE RISy FRERIZ W TZED
FEFRAT R S HE R [E1 18053 P HE 72 PR 22 [#] C Uk
REZETHDHZ LML,

5. ERFERCE
(WFgefzsE. Wt
TR

Gy e ONEEERT 78812

UdEsEamsa) Gt 7 1)

@O R.Alexandre, Y.Morimoto, S.Ukai,
C.-J.Xu and T.Yang, Regularity of
solutions for Boltzmann equation
without angular cutoff, to appear in
C.R. Acad. Sci. Paris, Ser. I, &pitf

@ N. Lerner, Y. Morimoto and C.-J.Xu,
Instability of the Cauchy —
Kovalevskaya solution for a class of
non—-linear systems, to appear in
American Journal Mathematics, AFHiH

® Y.Morimoto and C.-J. Xu,
Ultra—analytic effect of Cauchy
problem for a «class of kinetic
equations, Journal of Differential
Equations, 247, 596-617, 2009, #Ft

@ Y.Morimoto, S.Ukai, C.-J.Xu and T. Yang,
Regularity of solutions to the
spatially homogeneous Boltzmann
equation without angular cutoff,
Discrete and Continuous Dynamical
Systems —Series A, 24, 187-212,2009
i

® Z.Huo, Y.Morimoto, S.Ukai and T.Yang
Regularity of solutions for spatially
homogeneous Bol tzmann equation
without angular cutoff, Kinet. Relat

Models, 1,453-489, 2008, #&H:
® R.Alexandre, Y.Morimoto, S.Ukai,
C.-J.Xu and T.Yang, Uncertainty

principle and kinetic equations, J.
Funct. Anal. 255, 2013-2066, 2008, %
Wt

@ Y.Morimoto and C.-J.Xu, Hypo—
ellipticity for a class of keinetic
equations, J. Math. Kyoto. Univ., 47,
129-152 , 2007, &#HA

¥k Gt 12 1)

@ Y.Morimoto, S ome remarks on Ukai local
solutions in Gevrey classes to the
nonlinear Boltzmann equation without
cutoff, International Conference on
kinetic and related models, 2009 4 4
H 4 H, Wuhan University, ™[E

@ Y.Morimoto, Estimates for Boltzmann



collision operators, @4 7R E
24 [ERA LIS v, 200943 A 14 H,
IEpN=S

Y. Morimoto, Microlocal analysis on
non—cutoff Boltzmann equation, {5
FFE AR AR JEESS, 2008 4 2 A 20 H,
MRS T ERRAZ i o 2 —

Y. Morimoto, Ultra—analytic smoothing
effect for a class of kinetic equations,
The international conference on
conservation laws and kinetic
equations, 2008 £ 12 A 15 H, Shanghai
Jiao Tong University, Shanghai, H1[E
Y. Morimoto, Regularity for solutions
to Boltzmann type equation in
non-Maxwellian molecule case without
Cutoff, Series of lectures associated
with : The third International
Conference on the Boltzmann equation
and related topics, 2008 £ 10 A 14-17
H, Central China University, Wuhan,
I

Y.Morimoto, Estimates for non—cutoff
Boltzmann collision term and its
application, The third International
Conference on the Boltzmann equation
and related topics, 2008 £ 10 H 12 H,
Central China University, Wuhan, H[E
Y.Morimoto, Regularity of solutions
for spatially homogeneous Boltzmann
equation without angular cutoff (non
Mazwellian molecule type),
Mathematical Analysis in Fluid and gas
dunamics, RIMS HFFEE2x, 2008 46 7 A 11
H, Kyoto University

Y. Morimoto, Microlocal analysis on the
regularity of Boltzmann type equations,
""The 9" Northereastern Symposium on
Mathematical Analysis” , 2008 42 H
22 H. Hokkaido University

Y. Morimoto, Uncertainty principle and
regularity of solutions for Boltzmann
type equations, International
Symposium  Function Spaces and
Partial Differential Equations” 2008
2 H 18 H, 0Osaka University

Y. Morimoto, The <collision kernel
for Debye—Yukawa  potential and
the regularity of solutions to
spatially homogeneous Boltzmann
equation, Fourth Pacific Rim
Conference on Mathematics, 2007 £ 12
H 10 H, City University of Hong Kong,
Hik

Y. Morimoto, The Uncertainty
principle of Fefferman-Phong for
fractional and logarithmic order,

Clay Mathematical Institute Workshop:
Solvability and Spectral Instability,
2007 £, 9 A 21 H, Boston, ¥[EH

@ Y.Morimoto, The Uncertainty
principle of Fefferman-Phong for
fractional or logarithmic order,
Seminar hebdomadaire 2006-2007, 2007
23 H 29 H, Rouen University, 1A

6. WFITHELR

(D) BFZe s

A FH|] (MORIMOTO YOSHINORT)
HELRE - KRBT AT - BRBESEFSER -
iz

WFgeE %5+ 30115646

(2) Wz sy a3

AR BB (UEKI NAOMASA)

HARZF « KFEBEAR - BREFHFIER -
Visers

WrgeE % 80211069

A B (ASAKURA FUMIOKI)
KIKFEREE R« T - 2%

WF9EE %5 : 20140238

2006~2007 4

(3) HHERF T
®A  SHEL (ASAKURA FUMIOKI)
RIESGAIE KT » T - %
WFFeE 5« 20140238

2008 4 i
(4) W5t )%

Mt 1 (UKAL SELJD)

TR TN - 2l

City University of Hong Kong « & B #i%
2006~2007 4%

ALEXANDRE RADJESVARANE
French Naval Academy * % 75 &

XU CHAO-JIANG
Rouen K% « #FH - Hfe 77 0R

YANG TONG
City University of Hong Kong + 3U%F} -
Az HIE



