2= 00 " & BIERI STy

7| R =R 2o
(B £ 7 T T o AR
SR [ (e Bl AR B2



(EH S

r ,;‘
g /
L " AT B S SR R 0 0

% w§w’¢#m%1wwfl’¢wﬁ%uwi%%ww’%&% BIAIOHRE >
BEHUE TS Fre |

BT o U R WA R T PR D P9 SER)  E
p%wwyﬂw’ﬂ%$ﬁy5ﬁomwj$w%u O - e
TR PO > R o SRR R IR T I

FHEGFET o PR TSRS R 0 — R TR 1;
BRSSO (0 ) B ORLGE I P e T Y R
Bpy T BEOE R RS - (175 iﬁﬁﬁ =1 ERo2 Cna Rl ‘tﬂi =9t 25 S
WS > g WSk 12 8] @?ﬂgﬁﬂﬁ[ pil oA F EJ% > UFS RN > JE‘%?ﬁB?JEI G

TS » R BD SR ORI SRS - kg

AE T S I » S LR S IR AL
5] SRR T AL S A - ORI 1| SR
& R R |



RS (- o 05

N L L — 5

N 6

o
~ H

PR ] oo 3

e I 8
L = S L —— 8
L I 9

= 1 J9E YQFF# I}Hf@T‘ 7{\1£L"JLI—/J<\Z§ R 12

L R e T R e 13
LT R (e S L — 13
L e N O 13
L L L 15

R V2R - PUEERR K TR R e 16

- — 17
e [ 17



# 2 3 & (Abstract)

Tunable optoelectronic devices :
Combination of liquid crystals and one dimensional nanowires

New devices based on the composites of liquid crystals and one dimensional
nanowires have been designed, fabricated, and characterized. It is discovered that these
novel devices own interesting properties that are very difficult to be obtained by
conventional ones. As the first example, the liquid crystal device with built-in one
dimensional magnetic nanowires has been studied. It is found that the magnetic nanowires
can be well aligned along the orientation of liquid crystal molecules. Quite interestingly, the
direction of the magnetization of magnetic nanowires can be easily manipulated by an
external electric field at room temperature. The phenomenon of electric manipulation of
magnetization has been studied since nineteen century, but the achievement is rather
limited. Here, we provide a convenient alternative to overcome the long quest search. For
the second example, the liquid crystal device with built-in semiconductor nanowires has
been investigated. We demonstrate that the polarization of the emission arising from
semiconductor nanowires can be easily controlled by an external electric field, which is one
of the basic requirements for information technology. All of our observed results can be well
understood in terms of the inherent nature of a large surface to volume ratio of one
dimensional nanowires, which induces a strong interaction between embedded nanowires
and liquid crystal molecules. Therefore, the nanowires can be driven along the orientation
of liquid crystal molecules. It is stressed here that our newly designed devices are based on
the well established liquid crystal display technology and therefore their practical
application can be realized in the near future.
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