2023

31
8
2023

O

O

O

MoS2

O

0O

2023

0O

0O

0O

0O

0O

0O

0O

0

0

0



O O O

O O O

2023




0.22 mm
VC
5G Al
Vapor Cheamber
vVC

3D
3. 332k L m

3D evaporation
-

Electrothermal evaporation

Heat out

\4#

Heat in
Evaporative cooling

5G
0. 3mm VvV C
0. 3mm

12032tKW/ (m 0.30 mm
0.22mm
VC



Extremely-thin vapor chamber

Cross-arrayed Cross-arrayed
micro-protrusions micro-channels micro-protrusions

Three-region hybrid configuration
2

f 3D OBoosting water eva
continuous formation -bév&DbBwisakpiang firloruttensr)ough tripl e
Oltaser mi crostrudthimi nvgapofr ehtambmel ywiotrh hy

excell ent heat dissipation) (Materials Horizons)
Energy Conversion and Management
2019
2017YFB1104300 2018z205J3J2Y0009

https://doi.org/10.1039/ D3MHOO0O548H
https://doi.org/10.1016/j.enconman. 2023.117214


https://doi.org/10.1039/D3MH00548H
https://doi.org/10.1016/j.enconman.2023.117214

Jaephil Cho

LiOH-
LINO3

n-rich preeursor

s o, B oy g ‘("ﬁriﬁ\@iry particle)
Solid-stataf Mn-rich pregursor et A7 4y C i O
Lisalts B s ".(secondary; particle) ¢ . ¥y

1 <
Melted
Li salts - 5 b

1pm

Disordered rock salt
(Li,,M,0)

Fmg

Spinel
(M30,) Fd3m

Disordered
rock salt
(LiyM,0)
oy =4.85 A
4
Disordered
rock salt
(Li, ,M,0)
Spinel phase Spinel
(M50,) (M;0,)




SCLMR.. . s aic et e i SN

e e . |

@B I SR o N g S i e A

B e e il N B A AR O
L B Lo - S Sy i - BE

L e Y

Intensity (a.u.)

Distance (nm)

: " Eutectic salassisted planetary
centrifugal deagglomeration for singdeystalline cathode synthesis . Nature Energy
2023 5
Moonsu Yoon
JaephilCho

https://doi.org/10.1038/s4156123-012338

a 0900 0:0+ 0+ 0 [010] ©:9:0:0,0, 0 0:9:0:0.90, ¢
c8 0000 c @80 @0 9080 c®°0 0. 0°9,
©20r0°0°0°0 O YO @ Yeg 2@ 29, ¢
c BB ecBoBede [100] * 9 c® 9o oo *9cg 09,0
9;0-0-0.0-0 [001] T ®ve o s.w.-w;.e;e.\,.g
° e e o Peode 4 °® e 'F Y R . R
0s0sotesese © Asites g.“?a.;.;.u Foreign atoms © « ¢ s @ e ®e o
;o-o-o-o~o- ® B-sites *9 .8 .8 000" 2889, 000,

*0r0r0r0%0 €, 0t 0s050 % g e ©
c® P eoPeoPeoP o * Oatoms e @° 09D O -0-.'.‘:;..'
©°90°0v0r0s @ @r0c@s@s 0t g LA Rl ) £ 2 By
Increasing entropy )
b Ferroelectric Relaxor ferroelectric Paraelectric
31 31 Ed
s s <
j = =
o 5 S
§° §° / e MR
= N =
g 5 g
a1 &1 o,
=] 0 1 | 0 11 0 FES] 0 1 | 0 1
Electric field (a.u.) Electric field (a.u.) Electric field (a.u.)
c d e

1 1 B 1
of KosNaosNoO, —_ - of Kot oo, .__./'\‘\. o of KosNa, b0, ’ﬁ

1f8iTi0, oo oo8 o1 = o G | T
ol — L AL ’/*/H*‘
3 0 é‘ 0 Bi,Ti,O,, ; 0 ~—
S 1 M 2 1 M ] © 1 M
Q2 © £ N iFeO,
S 0 S 0 Medium- ~7 0
=1 > 1 entropy D 1
Q
? : g :
S w .
0 0 0
00 04 08 12 16 00 04 08 12 16 oV 00_ 04 08 12 16
Configuration entropy (R) Configuration entropy (R) Configuration entropy (R)

1.


https://doi.org/10.1038/s41560-023-01233-8

la

«Q

(%)

Intensity (a.u.)

lce

UF

(P1)

40

Magnitude

30
20 (degree)

x=0.0 AS,=19pm

=

Magnitude

x=15 Adz=31pm

g Magnitude

80
Atomic size disorder (d,,,) /r.
o ® o
e g 40
S o
& =
c 0
Relaxor diffuseness factor () 9o
o I /
s N
./ 5-40
./ a
<
0.0 0.5 1.0 35 P0G

Configuration entropy (R) ‘

3.

-1 0 1
Electric field (MV cm™)

60,

20

Energy density (J cm™)

I Efficiency
. U,

Energy density

e

0.0R 0.5R0.9R1.2R 1.4R 15R

x=22 Ad,=34pm

90

©
o
Efficiency (%)

70

600

400

200

1b



<Y
o
(2]

99.9 250 100 100 100
< 99} o 5429:6:‘347&:%:4:@&\4 o = 9&9‘:9:31326:3233?
< g0k . N _A_A_A-A»A.A_A:V‘V‘vw @ &
2 2 £ 200} a-a- R [ £ golt————2s-sa-aa 80
p—3 v 0 ) O [ —
8 so} ? =) g =2 S
® 50 > 150 > > 60 <
9 = [¥) o —] [$)
5 § 2
€ 10} 8 100 £ 3 40,3
S st ) o o> S m
ﬁ Ig 50 a',’ v-v-v-y-v-v~,120
@ {= i <
@ Sl " w ofe—  ° i
2 3 4 5 6 1 2 3 4 5 6 10° 10" 10% 10° 10* 10° 10° 10
Electric field (MV cm™) Electric field (MV cm™) Cycle numbers
d 100 100 8 =SS f 100
— | T 100
— S%VW mms w’ ‘ 1 ; = ’*’E\W e —.—o~-—o‘.\.
‘s -y WAMAMAAA R {80 3 ‘ : , Dielectrics 'c 8o} é 30 n=902% , |0
(7] A - = | (3] = )
2 4po00noaonaEee9eeang, A‘L\A leo é g [ ' Y|nner electrode: A ol é; /- ?
.'é' 60} —0— —a—x=00 o 24 5 s e— .é‘ .';E 60 “_:)
g —A— —A—x=04 c 5 2 .0 4 2 0 2 / Q
o] —— —y—x=15 {ao@ O @ 40} Electric field (Mch')/' 40 ©
© —— —4—x=20 g .: /l &=
§ 40} aaaas oaa,, b B 20} e o U =783Jcm w
o YYYYVVVVYVVYVYYYVYVYVYVYYYYyvyyy] 20 @ - 20
= c -
W pofee Woop " i
P o P | X . : P
-100 -50 0 50 100 150 200 . - 0 1 2 3
Temperature (°C) Electric field (MV cm™)
4,
Bi4Ti 3012 2acC
La Pr Nd Sm
Bi
B- A-
3ac 3af
3gi - -
x=1.5
178.1 J cri 80.5%
4ad
def
“ " Engineering relaxors by entropy for high energy storage
performance . Nature Energy

https:// www. nat urfoe28d8@bDarticles/ s41560


https://www.nature.com/articles/s41560-023-01300-0

MoS2

Solitary Wave

Soliton

Fluid-Structurdnteraction FSI

MoS,
SolitaryWaveLike Blisters SWLB
1h 2
AFM MoS, - 3nm 3c
SWLB
SWLB 3d
SWLB def
c d
e

Solitary-wave-like blister

Solitary wave (SWLB)

Ordinary wave Ordinary blister

h

f, t#10s  t+20s js
~




1.SWLB

d SWLB
Re-adhesion (e-f
Delamination

- Delamination

SWLB

100 ~
R
o
. 75 3
1 ;
< [
£ .
25 &
T,l 3
@
0 2 . 9
60 -30 0 30 60 200 400 600 800 0 800
Distance (um) R (um) R (um)
2.SWLB a-f SWLB
t Rf g SWLB
a-f h SWLB ot bt Rt
i Rf Rf
a b c
— indry Ar At~3nm
200 — 80% RH
0.8 =
=
E ‘9 MoS,/Sapphi 1 = e
= o [MeSeemnnie i Noise g
E 8 : =100
S 04 & | W - =
s 8 ’ LI 5
E 2 Sapphire 3 T -
O |(MoS, removed) i mal
< H ‘Hi% m
M LSt 1 200 300 400
0.0 0S,/PMMA o {
0.00 0.05 0.10 0.15 2800 3200 3600 4000 00 05 10
Displacement (mm) Wavenumber (cm™") Position (um)
d e Q\' H SWLB (MoS,/ALO,, this work)
.Q. A\ Web (MoS,/ALO;, this work)
,'5 A Wob (Mos/ALO,?
__________ ! TC (DLC/S)
| Feap i =/ swiB @ ke
: ‘ Vios, | Qe (this work) @ TcMaiag'sio)*
g @ TC (SIAIN Miat glass)”
: ! 1 W Circular (Mica/Al)"®
l M Circular (TiN/SIO,)"
SWLB Il Yuo! B Ring (ColOilGlass)'
R, T, —— TC-Ring(Circular
(~80% RH) 3 =i .
v N , G, (Jm?)
N
Water ¢ 100
Delamination 10
1
04 0.1

10 100 1000 10000
o,-t(GPa:-nm)

Rt



3. SWLB a -
b (~80% RH) ATR-FTIR MoS2/Sapphire
c AFM MoS2 o
d SWLB SWLB
Re-adhesion e SWLB Gc or
t Pre=1 Pre=0
b C o2
15 MoS,/Sapphire MoS,/H,0/Sapphire
g o4 ['A\\
% 1.0 I \
% 0.5 ’ \
£ 1 \\
0.04 J B — 4
0.0 05 10 15 T 05 10 15 20 25
Separation (nm) Separation (nm)
e 10 f 7 m)
16+ g
8-
1000
s )
2 4]
= Propagate forward
24 Sy
04
2 H H H H 100
0 500 1000 1500
ro (Um)
4, (MD) SWLB a MD b-
c MD MoS2/Sapphire  M0S2/H20/Sapphire - d SWLB
S1 S2 S3 e
SWLB f SWLB
“ Mo, " Water nanolayer facilitated solitary
wavelike blisters in MoS2thin films Nature Communications
2022 2021
https://lwww.nature.com/artictés41467023-400207
APS
LivLagZr2012 LLZO LLZO
LLZO APS
ASSBs

ASSBs


https://www.nature.com/articles/s41467-023-40020-7

APS LLZO
LLZO
LLZO 1

(a) Plasma Gas Work Powder

1. LLZO

LLZO
LLZO LLZO
LIAIO 2 Li2o-Al203
LLZO 2

1.00
(b) As sprayed film ~ 300 ym (f) =~ 9h Sintering
" 098 10h Sintering
ne Y — == 110 Sintering .
! g 096 L~
: » .

c -
» -
£ 0o P
ko E
4

1000 1050 1100
Sintering Temperature (1)

Annealed at 1100°C

HH

Annealed at 1050°C

“ “ .LLM NI

Annealed at 1000°C

_J.._J.l “JUK . hwﬂ;vllx_.dd_’.\. |

Iy
¥ Tetragonal LLZO

rtersity (3.

¥ LaZrO:
LiAIO:
Unannealed sample
J 7 (I ).
PDF 45-0109




APS LLZO 3.82x 105Scmt
0.38eV 2.80x 10-9S cmt
LLZO Li/LLZO/Li Li/LLZO/LiFePOy4

“ " Rapid
Processing of Uniform, Thin, Robust, and LaAyea Garnet Solid Electrolyte by Atmospheric Plasma Spraying
Advanced Energy Materials
2020 2019

https://onlinelibrary.wiley.com/doi/10.1002/aenm.202300809


https://onlinelibrary.wiley.com/doi/10.1002/aenm.202300809

2001

2023
2023

2023

2023
2023

i
QA
3%

e
!
:

SR e
¢ 4

2005



2023




A
= W

A B

Bl

=
b
(o
=
HE
o
N
[
o

%
UL

= b BB

»n2

L L

A205



(11
8 13
A205
' i
il
I [ _‘ _ 4
[ | e 3 £ I'
iuv i '
|

o

P &
e

70

%
Ve
e

\.T_J (W
L\ ‘g;
'
)

Barbaros mzYILMAZ



Dongchen QI Somrerk Chandraambhorn

) A
| B Joint Yorksnon on Advanced iiateria

sawnnrzcsces  vameznesd
RERaen

(T

iR g £ -~

|
I




19



60




14




1937




11

10

222

T
]
~!

i

A

[ 22227777777,

il




212 221







201

e L3
X T 1230 F it

rievements in China Manned Space Program of

AR

211

30



30



2023 “

2023



8361



2012

2019

2023 “ ”

o

o

_______ HtRHEIgT ol i IB{TT 2811 s

SEHIERTBRIEIRER HTURRNFIEe R ]

21t Y : e

i -

i

2

12 e

2 L SEE

=3

% i R TIRE

i

f 0 i 0
i 0 i 0
22 i 0
ABAQUS EDEM

LSRR R I AL ORI IR IS AR

LA

[ Ry TS IRGIEEE” M BESE ]
19

T B R, LB ERRr R



NEAHERREHEE

REREREEER REDFIELE

HE = B Wt S
TSN < 300HV =600MPa > 150 34 A
AT

MR 450-520HV  1200-1400Mpa =501 & H

o mEEER TR/ 5%

o e 100%0e

o saEsT— (5
MR EI E PSR A 7K

8848
200%

“HOILR" 20236 « YLtk
A BEAPERNPANEFRRR

Ly

REIEH

wa e  EFAERRENGHEKEA TR RS XA
T WOHEAT 20236 S BIAL RIS AR BERER “HERE SRR SARRHR

&
laTawn
[ ] e —
==
-~

Bresn: BEAF asHn; o FEE

HSARUEAE, PABTERRD.




500008080808008008000000808080000008080808082H
EobT13 \

M
—_
£
Q

(&)

opf
ropiE JYAILS
0000000000000000000000000000000000000000000
v o A e h—-opfE i €sl N\

0 6278921 Tocl x@t si nghua. edu.

A\Y

;| O fFAZEPRE 13T a ©@a0~ El C201T7 B
0000000000000000000000000000000000000000000


mailto:clx@tsinghua.edu.cn

