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and In-Situ Observation of Water Freezing Process in Real Time

CMDHFE FieL
Pro R 2,
EREEKRF

(M2) #&7r B L

1) Hi K
YU Ry—
L - HETR R

(B4) BEA& Fi4d L,
FELal

Li Xiaoguang?,

Naohito Satake!, °Tomoki Murakami!, Hiroto Takahashi', Mitsuki Fujimoto?, Li Xiaoguang?,
Masaki Takeguchi?, Adarsh Sandhu?
University of Electro-Communications?, National Institute for Materials Science?
E-mail: sandhu@uec.ac.jp

1. [ FL®HIZ

WEWEONE W% R A — )V CT 5 Z &7
ARE /R EEE & L CiE i i R - PR BE (Transmission
Electron Microscopy : TEM)M 281 5415, TEM O
AR e LT R ENZ BB R ONERH DT
DI TR OBIRIZIREONTLE S, —H,
AR TILEEZE T TR B VICIRIK 2 55
T 5 2 L TIRIKREI OB ThIL oM b 72 S
NTWA[L, LaL, EERAESERNBLY T
IV A BRI ATRE/R IS0 TEM Bl & 7=~
+o0Thsb,

ARBFFE T BRI T8l 2 v TRk &
TEM ZLESNE N BB AW RE 22 AR BR T T/
BTN OVEREZ AR E Uiz, £/ 1ERIL=F
T 7'V OFHM, ISR E LT T o AUNE -
WH TEM BV E —% W 8l52 41T - 72,

2. FEBRITk

Electron beam

Electron beam

= =
[X| 1 Schematic of Ilqwdﬂfwlgw nafﬁgcapsule
VIERL L= F ) h PR VOWMETH S, T/ H
TR EFFD R E T LN O8I T 5 2
EMARETH D[2], Flo. EMEZE T CTHIRENY
— 7 L7gWiEiEa LT Y, TEM N THEH ATEEZR
FEZTT2 L TWDI3], FEBR O BRIk AR FURH X
TEM DALY P TEA LT, W OB
I3 JEM-2010, ~LF =gk -
— & W2 328 1 JEM-2100 & H =,
3. BIAEAR
RIEEDY 200 nm D SiO2 Fi1-<° 60 nm D47/ Ri
FZHAKIZIRE LT TEMAMENHEA L, B4

BH TEM R4

rodz, BEWRZ R 2187
& A

(@) SiOz (b) Au nanoparticle
2 Observation results of nanoparticles

Flo, AT = MEN - IBH TEM AL ¥ —% H
W TR EINERR 21T - 7o, #li7KIZ 200 nm @ SiOz K-
E70nm O CRiFEIREL., Z7BANITEAL
Too TORER, RED ST 28T 2 8l T 52 &
75>’C%<710 ﬁ#ﬁﬁf&@%ﬁ?@#%%l:& _/Ta”

(a) Before freezing (b) Frozen samples
3 Observation results of freezing process

4. £+ 9

A DOFERING . KT 7 'AN TEM I K DK
B ERICERTH L Z LR ENT, £/ &
FEEAL IR SIS TR AR H D Z & b
IO T ARITE B 7 B EER TOBIEHE
BRIZAEFT 2,

it
ABFFED—ERIL IST A-STEP JPMITM20KU 0 S 42
EZ T DO ThD, £, OV F = UM - B E
TEM AAZ — 3L EHR Stk L 0 . fEH S
HCWEEEFELE ZH LT nW= 41
DX L B,

25 3Lk

[1]Shengda Pu et al. R. Soc. Open sci, Vol. 7 (1), (2020)
[2]T. Takamura et al. The Irago Conference, P39 (2016)
[3]S. Ly et al. The Irago Conference, P26 (2019)

06-022

HRRF vV /R & FVS5(Y)

7.2



