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Heterogeneous Solid-Liquid Interfacial Premelting and Its

2d Precursor
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Interfacial Premelting Transitions

G(w) = WAGf'I' Ysi T Viet|Ay exp(—w/d)

a phase
Ay = Yo = [¥a + 7idl
premelt phase P(w,T;) = C; exp|-A,G(w,T;)/ kT ]
solid phase a((f)(w) — 0 w=wylnT, — wyIn(T,, — T)
w

10 1 AI(110)

photoemission spectra

thickness of layer (monolayers)
[+ ]

TN OBt %8 % 6 Soobnadosess 0.0 0.5 1.0 1.5 20 2.5 3.0
(Ta— T (K) Grain boundary width (nm)
M )

W. Theis, PRB (1995) Y. Mishin, PRB (2016) W. Fan and X. G. Gong, PRB (2005) 2



Liquid phase Liquid phase

premelt phase

solid phase solid phase




[111] interfacial step-liquid coexistence 2d plane.

Disordering at In-plane Step-Liquid Coexistence Line
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Disordering at In-plane Step-Liquid Coexistence Line

5

- W W W wr -—w v WOW W W W OWT W W WO W W W W W W W O

o009 0O 000 ..OQ..............0.0..0@

X K X R N A AR AR R RN RN NN NNNRNRNRNRERNR NN N N N N |
X R R N | I AN RN R REREENEENENNRNNRNEREENEENEN NN N N
X X R N  F R E R R R R EXEEEEEIXENEEREENEEEREEZEZEEIEIER)
X N X X | 00O O0OOCOOCOOOES OO.Q..........
D000 ODODOOGOOTOIOOIOIOGONSTYS A A N R EENENENRNNNLZNN.
0000 POOOOIOOOOIOOSTS 8.@0....'.005.@
0000 OOPOIOIOOOOLOOOOSS X X XN R R N R N N N ‘ > ®
 E R R R RN NNDNN. 2090009 ....OO.... ‘
‘Y X 200000 o000 eccee ® o P
Y Qro000e® 'YX X ¢ 200

0 O gooeo0e 200 PP 200

©oz0c000000 200000 °© o £

(¥ '7) 029000 200 Q ¢ (¥

. AN eeo O¢ 09 ogeoefop @S

(V] G oo ©  © Q0 (¥}

®0 . @ o
o © 200 “
[+ 0 greee ¢
(¥} ‘X K (¥)
CQ ©
@ Qe
%%
[#]

recrystallization of the Al atom

clusters at step boundary Al.
* Note, T is 300K below the Tm of Al.

fluctuating.
 Ultrafast (ps) disordering and

* Along with step boundary is

Question: Is this premelting transition?

Why it happens under such low T?



N gis t; (ps)
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WAG:+ Yy t Yo+ Ay exp(—w/d)

G(w)
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premelting “film

under an intrinsic
perspective.




G(w) =wAGr+ Yy + Vo + Ay exp(= w/6)
Pw,T;) = C; expl—- A,Gw,T;)/ kgT;]
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 Logarithmic dependence of
w with respect to
undercooling.

» The distribution probabilities
of the premelting width at
different T, follows the SIS
scaling relationship of the — — T I

P (w, T

|
exponential decay of the 9 - MD 1 - 369exp(-w/3.5) — {200
disjoining potential. T Fit — ? :
8 I 4
Indicating the novel °§ r i
disordering of the Al at step 6
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 Consistent with the concept
of interfacial phase diagram
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Thank You for Your Time and Attention !
Have a Wonderful Day !

W _'ae e
‘ T AL i T B "‘“‘

Yang Yang Re's"earcl'fi:rG_ljo:ip @.D-ECNU o




