diamond anvil cell DAC

35

Abstract

100080

High pressure effects on the crystal and electronic
structures of organic compounds
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High pressure effects have attracted considerable attention in various research fields due to signifi-

cant improvements in the devices for high pressure generation. The pressure can be controllably tuned to approach

ultrahigh values which will enrich research areas by introducing pressure as an important factor to influence the

material environment. In this paper a simple and safe method for high pressure generation developed in recent

years and its application in studying the photophysical properties of organic compounds are reviewed.

Keywords

2006

7

High pressure photophysics

http //www. wuli. ac. cn

photochemistry

.DAC

diamond

DAC 550
350
DAC

s (2000078100

20173066 20372065 20333080 50221201

2006-03-21 2006-05-31

¥ Email gqyang@ iccas. ac. cn

- 585



DAC
1 DAC
DAC
DAC
DAC
- 586-

. DAC

. DAC

DAC
DAC

http //www.

DAC

T b A
[N

IR
1 DAC
DAC
1 DAC
) DAC
10
2
DAC
3
90%
DAC )
4 DAC
DAC
ruby
6942A 6928 A
2.74 kbar/A
5 10 GPa
10 GPa - 4

wuli. ac. cn

1



7 Bevelled
DAC

GPa 550

. DAC

2.1

2.1.1

35 2006 7

ing with pressure .

Azulene.
100GPa.
DAC 550 S,
S,
. Azulene

Azulene S,

DAC

C153
C153
CT
LE

LE

2.1.2
exciplex
N S
S,

http //www. wuli. ac. cn

excited state tun-

Kasha

120kbar
2 3.
153

CT

CT LE

CT

LE CT

excimer

- 587



12
[ak
10%
L ]
08 re
d -
™
{;_;; ik "‘.
= .,
4 -
-
[ ]
0.z L™
L
0 L
0 k1] {i[Y] L5
IE i) 'khbem
4
a0 —“i (k]
.
400 .
g | b
_ s =
E i
5 - s
oo | .
]
-1200 .
»
RETN = * .
-
- 1400 : : :
0 2 ail 1] i de 1200 140
IE i) 'khbe
2 Azulene PMMA S, Sy a
b
excimer exciplex
. Jones
ol
. Johonson Offen
296K 77K pyrene perylene
PMMA
Py - Am
LE
LE
. LE
588-

an - .
4s nate
o 3
4 -
4 25 - e
2o - ~
= ?
15 = :
.
I 1
5 &
0 | | | |
n ) A &0 w1 1200 140
Hiy dkhac
1600
1400 O -
1200 -,..'
_E LMD on?
ER dkaa
4 !
eHl ¥
40 - .
200 ~
0 f 1 1 1 1 1
0 40 Lali] o 100 12 140
I 23 bar
3  Azulene PMMA S, Sy
a b
—ahl =
1doee ¢ Lam eI e
+ L7Gpa 250, ymaep
L2008 - ZTGPu {3y fm ;
Nic- - AEGPa; ﬁ i
iy -« KTGPus 570
i a SRR Dt
R rr—— .
= i :
5 G000 -
AfI(H
I -
o=
4
Py — Am

http //www. wuli. ac. cn

Py -

LE

Am

LE



19000
Loo paneese
2.2 ."'.. nood
; &
g » DDGD
i ] o
= 10 |@ o
B o ® TEEUER
. 1 GDD O BRI @
R SHG ol | L1
O L0 10 30 40 S0 G0 0 BN 90 1M
L )i kb
SHG . 5 BMC SHG

SHG
44'- N N-dimethyl-amino styryl-1-
methyl- pridinium tosylate DAST  4- 4'-hydroxystyr-
yl - 1-methyl- pridinium tosylate HSP-MT N-i-
sopropyl- carbazole = NIPC 2-methyl-4-nitroaniline
MNA  4-amino-benzophenone ABP  4-Br4'-me-

thoxychalcone BMC . DAC
SHG
SHG
SHG .
ABP BMC 2-methyl4-nitro-aniline MNA
SHG 60—70kbar
6—7 SHG
1000 5 BMC  SHG C120
. ABP BMC
SHG SHG 6 . C120
SHG 450nm. X
7
C120
MNA
SHG 500nm
SHG
MNA SHG
3
2.3
IR Raman

35 2006 7 http //www. wuli. ac. cn - 589



tuning

DAC

590-

"
MR
7 i
,'.';'.'.' Sig " -
i —
SR R " : . M

He i A Tl ”l” — iR

6 120

pressure

pressure tuning spectroscopy

Erements M I. High Pressure Experimental Methods. Oxford

University Press 1996

XuJ A Mao HK Bell PM. Science 1986 232 1404

Mitchell D J Schuster G B Drickamer H G.. J. Am. Chem.
Soc. 1977 99 7489

Kasha M. Disc. Faraday Soc. 1950 9 14

Viswath G Kasha M. J. Chem. Phys. 1956 24 757
Metchell D J Schuster G B Drickamer H G. J. Am. Chem.
Soc. 1977 99 1145

Bentley W H Drickamer H G. J. Chem. Phys. 1965 42
1573

Bastron V C  Drickamer H G. J. Solid State Chem. 1971
3 550

2500
20000
o 15000
A
% 1nono

5000

20
21
22
23
24

25
26
27

28
29

o 2
= lam P
—07GPa o« YOO
——Z3 G}
+ 340GMa Y
+ A5 G L | e T ST R T
S WM 4o @n &n 0

ENER

8.k L:Pu_.'

300 350 400 450 F00 350 G000 G630 MM
M iam

Berlin A A Matveyeva A G. U. S. S. R
1966 8 808

Jones P F Nicol M. J. Chem. Phys.
Jones P F Nicol M. J. Chem. Phys.

Jones P F Nicol M. J. Chem. Phys.

Polymer Sci.

1965 43 3759
1965 48 5440
1968 48 5457

Johnson P C Offen H W. J. Chem. Phys. 1972 56 1638
Johnson P C Offen H W. Chem. Phys. Lett. 1973 18 258
Johnson P C Offen H W. J. Chem. Phys. 1973 59 801
Yang G Li Y Dreger Z A et al. Chem. Phys. Lett. 1997
280 3-4 375
LiY Yang G Dreger Z A et al. J. Phys. Chem. B 1998
102 5963

1997

Bentley W H Drickamer H G. J Chem. Phys. 1965 42
1573

Dick R D. J. Chem.
Ree H. J. Chem. Phys.
Engelke R et al. J. Chem. Phys.
Pucci R March N H. J. Chem. Phys.
Cansell F Fabre D Petitet J P. J. Chem. Phys.
4367.

Luna — Garcia H Ramirez — Solis A Castillo S. J. Chem.

Phys. 1979 71 3203.

1979 70 974

1983 79 4367

1981 74 1373
1993 70

Phys. 2002 116 928

Ciabini L Santoro M Bini R ez al. Phys. Rev. Lett. 2002
88 085505

He L Xiong F' Li Set al. J. Phys. Chem. B 2004 108

22 7092
LiH HeL ZhongB et al. Chem. Phys. Chem 2004 5 124
Li H Zhong B He L et al. Appl. Phys. 2002 80
2299

Lett.

http //www. wuli. ac. cn



