Contents

Contents vii
1 Introduction 1
2 Spin Orbit Interaction 3
2.1 GaAs Valence Band Structure . . . . . .. ... 3
2:2 .2D) Hole System -« i oo o win Db e Gl 5
2.3 Spin Orbit Inberaction ... . . o b v v v v vii i vt ie s e i e 6
2.4 Spin Hall-Effect ina2DHS . . . . .. .. ... ... ... ...... 8

3 Optimization of Processing Techniques 11
3.1 Cleaved Edge Overgrowth . . . .. ... ... .. ... ... ..... 11
3.2 Process Overview .« . . @ i o o v iils i i e e 12
33 OhmicContaets:: =« ¢ i i v e a0 13
34 Wafer Thinming =2 . =00y o 0 e s e 17
3.5 Cleavage Fractuwreof GaAs . . . . . . .. . ... ... ... . ..... 18
3.5.1 Mechanical Properties © . . . .« -0 . D Wi L, 19

302 Seratehing -0 el 0 e il e e 20

353 CrackPropagation . ... .................... 23

3.5.4 Application to Chambers Eand F . . . . . . ... ... ... 28

3565 Conclusion:, . s . e s 30

4 Optical Detection of the Intrinsic SHE 33
4.1 Optical Selection Rules « 0 o oo v s 0 v L s L el 33
4.2 Optical Characterization:Setup . . ©. o o ol ia oL o 34
43 Defection oo @ o0 s e D 35
44 Samplelayout = L 8 e 38
4.5 Flectronic:Properties . .. .4 ool s s s 39
46 Lateral projunetion « 2 80 e e 0 e e 40
461 Balanced Bridge:Detector . .7 =@ o 40

4:62 Test for Birefringence /... @ &0 . o ol L L 45

4.6.3 CCD Detector and Confocal Setup . . .. ... ........ 46

4.7 Lateralnpjunction . = = = s s 49

vii



viil

Contents

4.8 Dot-like Emitter. v 0. = 0o a0 o L
459 Gonelusion . = - B i 80

5 Conclusion and Outlook
5.1 Optimization of Processing Techniques
5.2 Optical Detection of the Intrinsic SHE

A Appendix

A1 Sample parameters . . . .. ... ... ... ....
ALl Birst growth' . o f e o e 2
Ads2 Overgrowth . 0. oo Lo L

A2 Processing Techniques . . . ... ... ... ...
A.2.1 Wafer Thinning . . . . ... .........
A.22 Wafer Dicing . . ...............
A.23 CEO-Scribing . . ... ... ... ... ...
A24 Standard Cleaning . . . . ... ... . ...
A.2.5 Optical Photolithography . . . . . ... ..
A26 MesaEtching . ................
A27 MBE-Grade Cleaning . . . . . ... .. ...
A.2.8 Preparation of InZn Alloy . . . ... ... .
A2.9 Ohmic Contacts . =« wiiin o v s v
A.2.10 Mounting and Wiring . . . . . . . ... . ..

Bibliography

.......... o1
.......... 54

57

=

.......... 57
.......... 58

61

.......... 66



