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1930s in the world

The original objective was to magnify something
that cannot be imaged by optical microscopy.




1947 in Delft, The Netherland

Prof. J.B.Le Poole proposed a
remarkabe idea to Optical co. Philips.
By introducing a middle lense between
objective and projective lenses, free
transition between image and
difffraction modes was available
without moving specimen and electron
beam. Aperture installation at image
plane made SAED possible, largely
extending TEM function.
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Guo Ke Xin (K.H:Kuo)

1923-2006
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1956 in IMR, Shenyang

Mr. K. H. Kuo joined in IMR after
an 8-year stay in Sweden and
Holland (Delft). There was a not -
working TEM copied Siemens
ones by Soviet Union.
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1962 in IMR, Shenyang

IMR got a TEM made in E. Germany. It looked pretty but
not well workable. Diffraction could not be done.

1965 in IMR, Shenyang
IMR got a JEM -150



IMR
1966 ---1976 Iin IMR, Shenyang

In 1967, IMR got a TEM made in Czechic .
Without the presence of Czech engineers,
Prof. Kuo led his collleagues to set up the
TEM and obtained 10A resolution.

Prof. Kuo made phase determination by
crystal -tilting and identified a number
carbides, as M,;C, and M ,C. This technique
was then spread not only in Shenyang but
also to Beljing and other places.
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pHIL. MAG. LETTERS
A new icosahedral phase with m35 symmetry

By Z. ZuaNG, H. Q. YE and K. H. Kuo
Institute of Metal Rescarch, Academia Sinica, 110015 Shenyang, P. R. China

[Received 8 July 1985 and accepted 18 October 1985]

ABSTRACT
A metastable phase with the point group symmetry m35 but no ordinary
translation symmetry has been found in rapidly quenched (Ti; _ .V,),Ni alloys with
x=0:0-0-3 by electron diffraction and high-resolution electron microscopy.
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Max von Laue(18791960)
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William Henry Bragg " 18621942 5
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f

No X1 100keV

Cu k. / =0154178m / =0.0037m

Cok, /=0.179021m

Ewald A

for electron wave (100keV) 270.38m
for X-ray (Cuk, ) 6.486nim~ 40 times
1] | Ewald 9 1]
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X.L.Ma & K.H.Kuo, Metall.Mater.Trans.,1994.
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Ma, Liebertz. and Kdester, Phys.Stat.Sol.(a),1996.
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1982 4 4 A 8 H, fEFEEZ iR TIER LLES]*~F Dan
Shechtman {8 4=F| FH 3% 5 B8 7 WA AE X PR A A1) AlMn A& & T H
TRIST SIS, 1538 7 — kAR B TATH I, iR B R4
Wk T —ar. 2Ja, SRR BF. S B
MR E N IRE B, JUFENEEERT L. P2 Er i —
BL/ES5% Shechtman [FJIX—3C4) ! Shechtman Fir ALEE 2 )& — N LA
PEdmAH, BHA s e, XAEZ PSR S R A TR

AR R IR A 2028 1A= 50 [ S i 25 B, F &
MK TSN M7, B G22I LIERM R E DUZKRER) Linus
Carl Pauling NARK—H AR EXK W mEITIEE, HARKES NE
Ak HL 323 AN W B S UE B 1B H 8 K K 32, 3 E PR v ika 2T
1992 X an AT 7 EHT E X aniA e Beda Y B BT I I RlAR, R
BT U SR e o AT LT N
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2011 4, Shechtman [RIE s A1) & B0 AR =208 DURAG =22 1 DUR
WRASTENERRRL “minaith 5 @SR ILS” , “MRAE Lok
2T W KGRI [ SR SRR

JLFAE Shechtman & I ah 1 [F— WS 18], o ERF 25K 505 Je Ay
AR 5T A BA SRS B AE i 4 8 Ti-V-Ni &4 R T ik dE s,
FH# Shechtman [ E1EFH L E A ¥ 5K Denis Gratias #RZ N “H EAH
(China Phase)” . “H[EAH” 1AM 7 &R S & DU 4k % LS
P EREEE R, 5 Shechtman I & BRI FE I .

1) l.Hargittai, Quasicrystal discovery: A personal account,
Chemical Intelligencer, 1997.
21 ~ HE el ol o T 1
60 i | 2003.
3l 1 1 "~ HE X 7
)| e | 2015.



AICuFe alloys: Bradley & Goldschmidt, (1939)
AILICu Alloys: Hardy & Silcock, (1955)

Cd-Yb: A. Palenzona, 1971

MgZnY: E. M. Padezhnovat al, 1979
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F(h, k, 1) = f (h, k,
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F(h, k, 1) = f (h, k,
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X.L.Ma et al., Script Mater.,1998.
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(0,0,0) (1/2,1/2,1/2)

F(h, k, ) =1 (h, k, D{ 1+ exp[p(h+k+])]}

821 (h, Kk, | h+k+I| =2n
F(hk) =t
|



F(h, k, ) =1 (h, k, D{ 1+ exp[p(h+k+])]}

a2 1 (h, kI h+k+| =2n
F(h k1) =5 (D
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Favored for ionic crystals with small size difference
Physics 388 F 2000 Lect3




y Y ;
(0,0,0)4 (1/2,1/2,0)4
(0,1/2,1/2)a (1/2,0,1/2)

F(h k)= f(hkDPL+expi(h+k)) +expi(h+])) +exp@i(k +1)]

_e4f(hk,1) hk,l E
=

{0

I
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Mn$ (a =0.52nm)r
€ o T nt X MnS
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S.J.Zheng et al., Acta Mater.,2010.
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Y.T. Zhou et al.,Scientific Reports, 2014.



