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Hard X-ray photoelectron spectroscopy of highly spin

polarized material Co.MnGe
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We have tried to measure the photoemission spectrum excited by the hard X-ray synchrotron radiation of the
CoMnGe films, which are expected as a key material showing a huge magneto resistance ratio in magnetic
tunneling junction (MTJ) in order to clarify the bulk Co and Mn 3d electronic states. The obtained result of
valence band photoemission is in agreement with the former result for the bulk polycrystalline sample. The
several CooMnGe films grown on the different substrates with different seed layers have shown a similarity of

the valence band photoemission spectra.
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Fig. 1 Schematic figure of electronic structure for ”

half-metallic” ferromagnet.

7o TOXIBARART—RIEED, BV
o) —REEZAETHEIENL, ol LD
EArAREINOOH 5B, FRCREATIE, v 7
F PO YA FFEICE S5 TTMR EFDH
FEWRRALNIEI LD, T TICEVRAEIL
WHREINTETVE, L2LAaAESH, 2h

S5DMHEIETERILD7ZDICIEIRERTSTH S,
COFERE L CREICB 2 iR OB
PLARMAEDFAEIZ X D N =T X & VIEDH
FELTWDEW)IERETD S (1]

ST il O R R
B R 2 REF N FETH D, ik,
SPring-8 D @M, (R I v ¥ ¥ A%, B
S UMEFIEOEERILOBE L 2T T,
3.5-10keV D i X L $H M2 B 1 56T
F—TORBETHIEFTEIIEZD, ThET
Wt <Tdoo4a T+ F — 5 EE 100-
300meV TOWEEAEI L 72, JEF DR
REDVKBEICKRELS ooz, REICH T
DIZESDbNLRWIET, 8N O E T
DEHZEBUMPTEIC R > 728 w2 b,
JD A A ALK & F R
TAH L, 6keV UL EDH T AN F—TIL, fliE
FHHEF AN FVIEEIC, Gedsp BT D

Co:MnGe D354

FEHEMPRKEVWEEZEZLNL, — ) T,
Co:MnGe D REME % AL T 2 D13, 1LY Co
R Mn3dEFTHLEEZLNDLDT, 2D
L) R3dBTEREL, 22D\ 7 RS
AR MVEBIT A2 L QIEHICEE
THhb, MXHYE—2LF A ~ JAEA/SPring-8
BL22XU Tl et 4 )V F — 3.5keV 12T,
B AT MOV SBUI R 5. A S
3.5keV Tl 6keV LL RO AT KT
BB AR O 3d IRFED A 4 AL I A T 25K
RREWZ EDPS, NV D3dETIRER &

LRHZEDHERLFFODDH B FERA T —
varviMBEISITLND,

Alalid . E B4 1 R0 ZEARBC M) 1 oD a& W IS
£ 5T, CooMnGe #HEDEFHEEZED L9
WCEALT 22 fiA 2 x HIE L CEER
AT o726 HFIC, TIFE TIE MgO FEAR LIS
ERL L 72561 5% W ip ¢, 3k 4 1305 A9
WABWEEZ SN LML Si K EICD
W 2 VR L 720

FEER
AMERZLIERBLIO Y- FEZHES
CooMnGe # LR 4 FFHIC O W THIE X 1T -

726
FTnENOER, ¥ — FE, BERE %
Table I I2/R T o TRTOEBIZDOWT, /Ny
Hﬁ%ﬁféc}e " Ny TTRE | = N8|
#1 Cr MgO(100)
#2 Cr Si FEA
#3 Cu Ta Si FEHR
#4 Cr Ni-Ta Si FEAR

Table I: 74 2B LY — FE - Ny 7 7@ %3
D Co:MnGe i, HLFIR L IE 3T 300" Co



Tr—RBliIarHwTwb, #F2 3,420
WCITBARALIE Si B2 A L 720 BB T
539692 Bk 13 SPring-8 BL22XU TAT - 72, K 7E
T4 A X 7 b )V 13 Gammadata-Scienta ¥ O
R4000 B3k 7 F 7 4 — & H v 7z,

B X UEgt

AGHE T 2OV F— 3.5keV ThH#E L 72 i & T
MWANRZ PIE&ET, 723 LRUVDSIE
712 Es=1eV, 2.5eV, 3.6eV, 6.3eV, 10.5eV |2 ¥ —
I REENBII S NI, ORI ERNIC,
DRI Y 277 — 7 TN 7 s sz o w T
TolFERERE—-F LTS 2], T/-A
51t 8keV THT o 72EERTIE | Es=3.6eV, 6.3eV
B L Es=10.5eV DR DNBHE ICH N 7225,
3.5keV D& id Es=1eV D& A5 & 0 BIAE S
o TWh, ZOFRIT, Ao
F =AML T L7284 Co = Mn 3d $lLiE D ) A
T VAL FE HY Ge 4s, 4p BT D D DI LK
ELdhoTWwL, 22 M, AGk
3.5keV T3 Ep=3.6eV, 6.3eV D 1 & (£ F 12 Ge
dp BB 2> B RERK & AL, Es=10.5eV D51 Ge
bsHLBEBP LR SN L Z EDR DD D, —
Ji. Es=leV i 1Z 12 Co 3d IR % LML L T
WhEEZOLND, T700 WK 2,3,4 %A T
ATH, BET Ny 2779 v FRIRICEA
DEVWDVLZITONELOD, AL,
KB L EFAUERE -7, 2O &L, &
e LT, Il EAMEEZ SN LB S
FEMR AT HUE L 72 CooMnGe # 5 12, MgO 54K
PSR L2 L MO E S EH S
NTWbZEERET S,

2% R
1) S. Picozzi et al., Phys. Rev. B 66 (2002) 094421.

2) K. Miyamoto et al., unpublished.





