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Fig. 1. (a) Evolution of five-fold local symmetry upon cooling from high to low temperature (41, (b) relation between

structure parameter W and a-relaxation time (41,

TERNTFAR R, B &30 1 FAT A — A
FIE 5 A 2 3 CE 0 (1 B, 2056 o2 FP R A (R A
25) Y6 BBl P A ek e BRI i R R s A R ). L
W R I, B U6 5 5)) 7 25 1 FEAE TE OCBK, i E bk
s, B IR T X R R B €0 T RE S 45
s E VMO, HA2, WA RN EESE) )
e FE R SIS N LA E T ) B g s A
ST ] A AFAE BRI v 4+

BATNAE A S oz N ok, W3
e 15 25 K 5t TR TR] PR DGR VE REAT TR K. TEZHE
S TR b, R I R R I SRR
B ETIFREA BN P RS A SRR
FEARIRAR JOTFE v, #0075 e 7 N3 0 I i 52 3 5
FE AR 7 130 (B 2 (a) T2k A, 12 (b) il
2R T). SR, QS SEAE BRI BT RE IR K, B2 AE
B re i BB, FE A U S 0] i R AS B AR, AR S T T
KA (K2 (a) R HIZE B— D). 7EIX LR K
R B R B S REAS I AR AL e A — B, Bk
e, BRI ) <ACAZ RN RN 2 R st TR K BN
HH 1 A8 2 RRE 1 AR Ak B[R] (B2 (b) e
ZLTLANIID). X U B, EAR AR 6 & 4 1) 45 1 sth B3 AN
JE 7R B ERT IR RO AR Z LA R, AeE RUE
HMZEL SRR, (HIXPIA BN 12T R [ E 8

R P,

FATRHI N5t BRI T7 1%, R IAR S & 45
He) Bt PR A 43 4T S 1O TR A v, 7 B e
()P MU, 22 P AR, st R 0 Dy Bt
BN st BN AE; BER R EE D BRI, st
B AR A (B2 (c)). X PR e
LA R Bl 0 2R A bR 3 T PR AIE P TR AR e
PR BEAR /D, HAVH T B i &R, st BRRF L9524
KT 1; 12 PR AR RV R REAR K, HLK
T B R, MBS AESREUN T 100 BG4 AT
R, PRI BT J5 7 RUEE 1) A BT SRS )2
SRE B B, 8 TR N xR T B R R R SR T A,
FB) 35 A S A 5 0L I TR 2 1 4 2
PR, 4F & & 30 1A AT N E 2 ATHIAR
HONR IR, & B — DT

EFE AR 2 LT WARRE, HAGE
SEME B RBIBPRHME . Swallen %5 11 1 F A4
R 2 T R 5 L A T T B i BRI — b, R
FISARITUARR (R 7 3 1 ot R A R e A o 1k A
JE R RGO, 3 U B 3 e s o) 2 i i T BALER
M R E . B, AT e R &
b & N NE [ B NIV O 3T Ul = X IR IE i
Lennard-Jones (LJ) B3k 2 14 S5 AN [6] 10 B3 44

126101-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 38 % 3k Acta Phys. Sin.

Vol. 67, No. 12 (2018) 126101

BHA R ORI T AR, TEX LA TR, A
AT 3 A Oy R 3B T B I 2 2% A 2 A G iR B
BLAE 0.8T,—0.9T, (T, NIEREAR R E) 1111 5
AR 45 50 71 25 BERANAT D 3 2L 0 g
IR, AETC R RN B 24, A8 R
0 R T 2R BT SR A5 R Rl A v (0L
K2 (d) B, BEDTAR S 28 PRI, R 35 3 e A
. MyTRUE R T 1 nm/min B, Ff
sty FA) 3B 3 A AR R R B P A% e WA v 20 5 R ) 6 1)

0 T,

|
o
3

AH/meV-atom~1!

0.3

=
2o

Boson peak height /pJ-K—4.g—1

o
il

t,/min

PR PSSR PR Er W YT PR W |
0.1 1 10 100

FEd G e 60 K. [RI, X ESHEAR IR A R I
B BT AR AL RE T B R TR R S S AT I A
T L. BATR R IASE R 1 A2 08 A R e
IR L2 A PR, 50528 1 XHEE AR B bl
BINIR. 45 35R I, AR R AT A 3 AR T
RE TSI 1247 9, BT AR A4 EE A
. DR R RT3 A R R 2T N
17 s 91 GERATEARIR AR AR & &k 3 /) %
AR B DURT B EE AR (1 ARG 2

1013

2
102
10—13
1Ty 1T
760 L (d) . 500 2 \:/‘a"por—deposlted
= N v 8 g
" = " oni
D 5 780 e rdinary
740 ~ . |
760 =
Eu ":¢ 06 1 6 10
Vapor-deposited g\ 3+ R/nm-min~—!
720 ¢
Ordinary z
700 1
0.6 0.8 1 2 4 6 8 10

R/nm-min—1!

K2 (a), (b) B OGRS RS AN FRERF TR BT A ) (o) ARl ik 2 pim s st B g R M3l B
Arrhenius [ 101; (d) A RIS 2 DL AE G4 74 081 4 (0 3E 5 A G210 Ty %7 b (15)
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Fig. 3. (a)-(d) Stored energy of the samples after treatments under various pressure and temperature;
(e), (f) structural changes before and after annealing treatment under high pressure; (g) change of energy

landscape after annealing treatment under high pressure; (h) schematic of LJ potential [26]
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Fig. 4. (a) Cross-sectional Cs-STEM (double spheri-
cal aberration-corrected high resolution scanning trans-
mission electron microscopy) view of PdsoCuszgNiigP20
metallic glass annealed at 546 K for 200 h. Insets: the
selected area electron diffraction patterns of amorphous,
amorphous-crystalline interface and crystalline layer re-
gions (denoted as region A, B, C), respectively. (b) Magni-
fied image of the selected amorphous-crystalline interface
region B in (a). The inset shows the selected area (marked
as D) at high magnification in color, where blue color rep-
resents the background and other colors reflect the atomic
aggregation or rearrangement, the red dash arrows indi-
cate the growth direction of the crystalline layer. (c) Mag-
nified image of the crystalline in (a) and the superlattice-

like nanostructure is clearly seen (331,
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Fig. 5. Energy dissipation images of AuroSizp metallic glass films obtained at the applied forces of (a)—(c) 3.49 nN,
(d)—(f) 4.21 nN, (g)—(i) 6.75 nN and (j)—(1) 10.53 nN, respectively. At each force, the scan numbers are 15t, 50 and 9th[34],
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Abstract

Owing to combining the properties of both metal and glass, metallic glasses exhibit superior physical and mechanical
properties along with exotic phenomena, so they have a wide application prospect in many areas. In addition, their
continuously adjustable composition and simple disordered atomic structure provide ideal model material systems for
the study of fundamental questions commonly existing in glassy materials. The discovery of metallic glasses that can
form bulk materials has pushed the relevant research to the frontier of condensed matter physics and material science.
The EX4 group of the Institute of Physics, Chinese Academy of Sciences, has devoted to the study of glassy materials
and physics for many years, and made important contributions to this field. In this paper, we summarize our recent
progress of metallic glasses, including the relaxation behavior and stability, surface dynamics, materials functionalities,

and new method on materials discovery.
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