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Local structure of photoinduced phase

Photo-induced phase transition in Cu(II)(dieten)2X2

Previous XAFS works on photoinduced phases 

Fe(II)(pic)3Cl2・C2H5OH
   H. Oyanagi et al., to be published.

Na0.3CoFe(CN)6
     T. Yokoyama, O. Sato, K. Hashimoto et al., Phys. Rev. B60 (1999) 9340.

RbMnFe(CN)6
     T. Yokoyama, H. Tokoro, S. Ohkoshi, K. Hashimoto et al., Phys. Rev. B66 (2002) 184111.

Co(DTBSQ)(DTBCat)(phen).C6H5CH3
     T. Yokoyama, S. Hayami, O. Sato et al., Chem. Phys. Lett. 345 (2001) 272.

Local structures of the photo-induced phases are usually equivalent 
to the high-temperature ones.
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I. Grenthe et al., Inorg. Chem. 18 (1979) 2687.
B. Narayanan and M. M. Bhardbharde, J. Coord. Chem. 46 (1998) 115.

Thermochromic transition

Photochromic transition
K. Takahashi, R. Nakajima, Z. -Z. Gu, H. Yoshiki, A. Fujishima and 
O. Sato, Chem. Commun. 1578 (2002).

Photoinduced (PI) phase transition induced by UV irradiation
Powder XRD in PI phase different from the HT one



XAFS measurements of Cu(dieten)2X2 

Cu K-edge XAFS measurements of Cu(dieten)2X2 

KEK-PF BL9A   Si(111)   30 K
Photoinduced (PI) phase

Inc. x rays

Kapton
window

Quartz
window

Lytle detector

Cu block
30 K

High-temperature (HT) and 
 Low-temperature (LT) phases

Sample thickness should be thin enough for the UV light to 
penetrate. This requires the fluorescence-yield mode. 

Hg Lamp
250-400 nm
~10 mW/cm2

Al foil
Sample

Fluorescence x rays

After ~10 min. UV irradiation, measure in dark

Fluorescence yield with Lytle detector

KEK-PF BL12C   Si(111)   Transmission
  HT   BF4 salt  310 K,  ClO4 salt  350 K
  LT    30 K
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Cu K-edge XANES of CuCl42- 

8980 90209000
Photon Energy  (eV)

A
bs

or
pt

io
n 

C
oe

ffi
ci

en
t  

(a
rb

. u
ni

ts
)

(creat)2[CuCl4]  (D4h)

CuCl22H2O (D2h)

(NEt4)2[CuCl4]  (D2d)

1s→3d

1s→pπ

planar
CuCl4

tetra-
hedrally
distorted
CuCl4

N. Kosugi, T. Yokoyama, K. Asakura and H. Kuroda, Chem. Phys. 91 (1984) 249.
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EXAFS spectra of Cu(dieten)2X2 
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LT phase

PI phase

Less reconstruction of 
ethyl group and anions

 X-ray    	  BF4    ClO4    
Cu-N1,3	 2.003  2.001 Å
Cu-N2,4	 2.061  2.067 Å
Cu-C5,9	 2.798  2.799 Å
Cu-C1,7	 2.859  2.859 Å
Cu-C2,8	 2.871  2.864 Å
Cu-C3,11	 3.018  3.045 Å
Cu-C4,12 	3.279  3.318 Å
Cu-C6,10	 4.266  4.257 Å
Cu-O/F	 3.621  3.652 Å

 EXAFS	  BF4		  ClO4
Cu-N	 2.030(5)	 2.026(6) Å (N=4)
Cu-C(1) 	 2.85(1)   	 2.85(2) Å　(N=8)
Cu-C(2) 	 3.41(4)   	 3.41(4) Å  (N=2)

EXAFS  BF4
Cu-N	 2.042(7) Å  (N=4)
Cu-C(1)	 2.92(2) Å    (N=8)
Cu-C(2)	 3.46(5) Å    (N=2)

EXAFS  ClO4
Cu-N	 2.021(8) Å  (N=4)
Cu-C(1)	 2.89(3) Å    (N=8)
Cu-C(2)	 3.48(5) Å    (N=2)
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X-ray   	 ClO4
Cu-N1,3 	 2.017 Å
Cu-N2,4	 2.051 Å
Cu-C5,11	 2.639 Å
Cu-C1,8	 2.827 Å
Cu-C2,7	 2.921 Å
Cu-C3,9	 3.066 Å
Cu-C4,10	3.125 Å
Cu-C6,12	3.971 Å
Cu-O	 4.159, 4.546 Å

EXAFS  BF4
Cu-N	 2.033(15) Å  (N=4)
Cu-C(1)	 2.78(3) Å      (N=4)
Cu-C(2)	 2.91(3) Å      (N=6)

EXAFS  ClO4
Cu-N	 2.034(8) Å    (N=4)
Cu-C(1)  	 2.78(4) Å      (N=4)
Cu-C(2)	 2.90(3) Å      (N=6)
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Reconstruction 
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and anions
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Results of EXAFS analysis and proposed model structure



Summary of this work

Photoinduced state of Cu(dieten)2X2 prepared by
Hg-lamp irradiation at 30 K was studied by Cu 
K-edge XAFS measurements.

XANES: Cu1s→pπ
  CuN4 tetrahedrally distorted  as in HT phase

EXAFS: 2nd-NN Cu-C shell
  configuration of C atoms  close to the LT phase

Model structure  proposed 
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T. Yokoyama, K. Takahashi and O. Sato, Phys. Rev. B67 (2003) 172104.


