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Local structure analysis of diluted magnetic semiconductor Zn,;_,Mn,Te using

X-ray fluorescence holography
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X-ray fluorescence holography (XFH) technique was applied to visualize three dimensional local structure
around the Mn atoms in diluted magnetic semiconductor Zny4Mny¢Te. The XFH experiment was carried out
using a multi-purpose diffractometer installed at the beamline BL37XU of the SPring-8. The sample was
irradiated by X-rays of nine energies from 8.5 to 16 keV, and Mn K, fluorescence holograms were obtained.
Three dimensional atomic image around the Mn central atoms was derived from these holograms using
Barton’s algorism. The nearest- and third nearest-neighbored Te atoms could be clearly visualized. However,
the second-neighbored Zn or Mn atoms are hardly seen in the image, which suggests that the Zn (Mn) cation

sub-lattice would be largely distorted.



TREVIFHW

Zni Mn,Te =J0R 1%, & DORFERRBEER), BEK
SRR RMEE T X o Tl D SRS SE
SNTE, Wb DA SR D 5 B0
—DOTh D, B FEEOTHIEE ShD
ZOWERO S EIERPMET, EREELS
L LI VHIET D ERARETH D, ~
L BERTIE, 13D DM BEIIEIR Hu T
DT ENZVD, T ABIZ KV AERCTRE 2R AR
TN K ESHERD | HLWEFT A 208
EDJELE LTRESHIFFER TN D

Zn; Mn,Te O JF{ELH1%, PIHEATEAEE D H T,

BitEA A>T D M0 8T v X LI In* A F
CEELEDSTNLIHLOTHL I ENELEFL
BT &E o, T OHERmIE, B FEED Mn JREIC
I L CT2IET D (Vegard DIEH]D) v, X
AT ER SN TV D, LOLARR SR
IZ/ LT, XAFS JIE P20 61%, x = 0.65 £TO
JEVHLAREGPE T, Mn-Te (0.272 nm), Zn-Te (0.264
nm)iil & O S, MHRIZIEE A SIRFE LR
(Pauling D¥ERI) . & W) FERNEAN TN D,
ZO—RFETHRERNDAEEN DI B
13, K& 72 Mn(Teyp)s AN £ 5 Lo TS
Zn(Teyp)y WHA T TEAEFDRMDIZAD AL
TWDHDEAHI D, L) HEKFEIZ SN T
TdH D,

HNXBAR T T 74—, FFETLEOED
VORI ZRIR PRSI ZIREST H 2 & DTE

28 LW AT EMTETH 5 Y, W 2 |

3 A £ TO—RIHRIEHR LG S
VY XAFS LT D &, RS 7L TO
FDRADA A= R ELNATLENIHED H
D K& 7 IERERLDE C O FBLS 2 = IRITHIIC
I OMNICT 22 ENTE D, RBFFE T, #k
X#AEr T 77 0 —iEERWT, fERE e

K Zn, MnTe ODEITLEDO TV OJFFH#EED =
WILHIA A — V&R, IRBEIZ L D58 O
B, BIZITHILEOE DY OREADEE
kwpZLEANET D,

e

BB FHWZ3EHE, Zng,MngTe T, F 3 7
TNAXR—IEIZLVFEEREE ST, BHi
FHESROM)ERmEDIV L, £ 2ICX#E
F L7z, BVNRIEEN 2 S 2 27201, 77
A A7 — T —Z AT B 100K IZmE L7z,

MnK  #EXEA e 7 Z 7 0 —oWEF, KA
TS MR SPring-8 @ BL37XU IZ#%{E STV
5% HWEIPTE &> TiTo 72, BtHahd
MnK  #EX B (5.89 keV) (X, HFEEO ST 7
74 ME@RTFTI7AFE2HNTHRL, @l
74 MNEAF— R TR LT,
8.5-16keV DHiPH T 9 DD T KX — X #jp 2 At
0°< ¢ <360°D 4 FEHiPH 2 45| L
T, Hma T T LN\ E— %5, —ODORHKX
MoINX—TOFRE ST LAOWPEITIL, F2
PR 2 2 LTz,

4112, 8.5 keV D AH XHRE DM o T25EIC
SERENT-AR ST ANE — R, XBE
TERIC X DRBEMPBHI S TN D, 72721
Z O X BRELER BRI 0 BERE S & el D &
HDTRPARTH D, Zhid, ZORMRDF T
BSIDEAZR L TWD EEbhvs, 72,
ZDHEu T T LG = G EL LT
V) 2, (DB D W0EL-1-1) OKED 2 Ao
) L A1-D)H D VIE(-1-11) (ZFAUCTEE A2 D)
D _ODIFNEMIZAZ HIETTH DD, fi
FLMPT-ED ERZIRVOIE, JRFESIOE

WZHMERSH D Z L 2L TWDDTIEZR
WHEHERIL T D, S E IERRBHE XX

TINT YT

L. 0°<0 <70°,



Fig. 1 Mn K, hologram pattern obtained from

Zny 4Mn, ¢Te with an incident energy of 8.5 keV.

ANX—THE LWL DD FRa 7T Ao —

UMb, RN—=hrrOTNITY A LEHNT, JH
THEPAE L,
RBXUEBER

X 2 (2T HAF B AL Mn O FE DD D(110)
ENDRFA A=V &Rd, R (BE) 1L,
RWlEEhi Bl i@z R, mald Ny s 7
T RTHDH, X HITRLIZDIIHHRD Mn

0.6
0.4 =]
[ B .
T 024 R
= ® = znMn)
T o4 (O : 5
= - Mn
-0~
~ )
2 &« Telw |
o[ £ [_1 5
] | ] ] | | |
06 04 <02 0 02 04 08
[10] {nm)

Fig. 2 The atomic image around Mn central atom on the
(110) plane.
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