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TFnoment TMR and GMR for app

TMR = 570% @2K -
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Rational Design

Structure
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Slater-Pauling Rule

Magic valence electron number X,YZ 24
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C1, Heuslers: Tuna
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Kandpal et al. J. Phys. D 39 (2006) 776
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nle Band Structures

CoTiSb
NIiTiSn
NiYSb
AuYSn
AuYPb

 Tunable gaps
« Easy to substitute
 Cheap



HAXPES 2009

Thermoelectrica CoTiSb and Gap
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Nice agreement between theoretical and experimental gap: 1 eV gap
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Ball Milling of Thermoelectrica CoTiSb
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Design of a Dilute Magnetic Semiconductor
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Tunable properties of Half Heuslers
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FmOme“t High Energy PES of CoTi,  Fe,Sb
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Balke et al. Phys. Rev. B 77 (2008) 045209
Fecher et al. JESRP 156-158 (2007) 97
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High Energy PES of buried films

ConnSi thin film
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Tmoment ;. quality studied by High Energy PES
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fmoment Problem with Co,FeSi

Theory

Full Potential GGA _
LSDA does not reflect the correct | Calculation: m_,. = 5.59 pg
electronic structure of Co,FeSi

Experiment: m,,, =6 pg
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Wurmehl, et al ., APL 88 (2006) 032502.
Wurmehl, et al ., Phys. Rev. B 72 (2005) 184434
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Minority gap in Co,Mn,_ Fe,Si
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‘moment Co,Fe, Mn.Si
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ﬁhome"t Summary

= HAXPES is a new tool to investigate the bulk properties
of spintronics and thermelectric materials

» HAXPES of thin films can help to improve the film
quality

» HAXPES of the valence band of tunnel junctions

= To describe the electronic structure of Heusler
compounds (L2,) correlations have to taken into
account

SPINHAXPES and MCD will help to determine the spin
polarization (with Claessen, Drube, Schoenhense,
Kobayashi ...)
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moment High Curie Temperatures
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Magnetic Moment per unit cell m [u_]
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Hyperfeinfeld (T)
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Wurmehl, et al ., Phys. Rev. B 72 (2005) 184434
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Sam ple structures

CoFeB is crystallized into |
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Valenceband
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states/eV

Intensity a.u.
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HAXPES of CIS

- CIS
-~ CIS and CdS
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moment HAXPES: CIS
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Fmoment HAXPES of CIS +/- CdS

R ~.-CIS

m - CIS and CdS
N

}
l
|
B
|

Intensity a.u.

Binding Energy (eV)

1 0 T Total 1 O
Total Total
Cut i —— Cd-tot
e | N-tO1t i C
i 8 ——Cdd
S e— Se-tot - g-tOt
: — S5
° Se-p s 64 —
S D
g s g 4
& o]
S > 44
2
0 T T A"_M' O }
8 -6 -2 0 8 5 ’

Energy (eV) Energy eV)



	Slide Number 1
	Slide Number 2
	Heusler Compounds as Multifunctional Materials
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slater-Pauling Rule
	Slide Number 10
	Slide Number 11
	Thermoelectrica CoTiSb and Gap
	Ball Milling of Thermoelectrica CoTiSb
	Design of a Dilute Magnetic Semiconductor
	Slide Number 15
	High Energy PES of CoTi1-xFexSb
	Slide Number 17
	 High Energy PES of buried films
	Slide Number 19
	Slide Number 20
	Problem with  Co2FeSi
	Minority gap in Co2Mn1-xFexSi
	Slide Number 23
	Slide Number 24
	Co-workers
	High Curie Temperatures
	Co2FeSi
	Slide Number 28
	Valenceband 
	Slide Number 30
	Slide Number 31
	Slide Number 32

