Contents

1. An Introduction to Channeling
M. W. THOMPSON

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

Introduction
Penetration experlments

Effect on nuclear and atomic processes .

Backscattering experiments .

Star patterns and forward-scattering
Surface scattering

Classical theory of channelmg

The limits of classical mechanics .
Electrons and positrons

1.10 Conclusions

References .

I1. The Continuum Model of Directional Effects
D. VAN VLIET

2.1
22
23
24
2.5
2.6
2.7
2.8

Introduction

Directional effects near atomlc strmgs
Planar effects

The classification of trajectorles
Multiple scattering

The rule of reversibility

The emission of particles from atoms ina strmg
The close-collision yield for an external ion beam

Glossary of symbols
References .

III. Computer Simulation of Channeling

D. V. MORGAN
3.1 Introduction
3.2 Computer models

xi

10
14
17
18
26
31
33
33

37

50
55
60
65
66
70
76
77



Xii

33
34
3.5
3.6
3.7

Critical angles and critical approach distances
Blocking and channeling half angles
Dechanneling

Flux enhancement

Range calculations

References .

IV. Energy Loss of Channeled Ions: Low Velocity Ions

J. M. POATE

4.1 Introduction :

4.2 Transmission studies .

4.3 Range studies

4.4 Theories

4.5 Projections
References .

V. Energy Loss of Channeled Ions: High Velocity Ions
G. DEARNALEY

VL

VIIL.

5.1
5.2
5.3
5.4

Introduction

The experimental data
Theories

Further work
References .

Contents

83
91
95
104
110
110
113

115
117
122
123
128
129

131
132
144
150
151

Detailed Studies of Channeled Ion Trajectories and Associated
Channeling Potentials and Stopping Powers
S. Darz, B. R. AppLeToN and C. D. Moak

6.1
6.2
6.3
6.4

Introduction
Planar channeling

Axial potentials from hyperchannelmg measurements

Summary .
References .

Dechanneling
F. GRrasso

7.1
7.2
7.3
7.4

Introduction
Experimental techmques
Experimental results
Dechanneling theory .

153
154
175
179
179

181
183
190
197



Contents

7.5 Angular dips
References .

VIII. Range Profiles
J. L. WHITTON
8.1 Introduction
8.2 Measurement of range proﬁles

8.3 Range profiles in amorphous and polycrystallme targets .

8.4 Range profiles in single crystals
8.5 Changes in range profile after implantation
8.6 Summary .
8.7 Future experiments
References .

IX. Radiation Damage
R. S. NELSON

9.1 Introduction
9.2 The observed nature of radlatlon damage
9.3 Theoretical aspects
9.4 Experimental evidence for the eﬁ'ect of channelmg .
9.5 Dechanneling at defects
9.6 Electron channeling
References

X. Channeling of -Particles
L. T. CHADDERTON

10.1 Some important concepts .
10.2 The string
10.3 The crystal
10.4 Experiment
10.5 Conclusion
References

XL Scattering (Blocking) Patterns Applied to Crystallography
C. S. BARRETT

11.1 Introduction .

11.2 Orientation or indexing

11.3 Related types of patterns

11.4 Observation of line intensities

11.5 Line intensities and crystal structure

x1ii
219
223

225
225
231
233
251
254
255
256

259
260
267
269
279
281
284

287
291
298
321
327
328

331
333
333
334
334



X1V
11.6
11.7

11.8
11.9

Observed and calculated intensities
Phase identification

Thermal vibrations

Ionography

11.10 Alphagraphy and ﬁssnography

XII. Blocking Measurements of Short Nuclear Decay Times

References

W. M. GiBsON and M. MARUYAMA

12.1
12.2
12.3
12.4
12.5

Introduction

Basic principles

Typical results .

Analysis .

Conclusions and progn031s
References

XIII. Foreign Atom Location
J. A. DAVIES

13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9

Basic principles

Triangulation and lattice symmetry
Foreign atom detection
Substitutional case

Flux distribution within the channe]
Some nonsubstitutional examples
Double alignment

Limitations

Summary

References

XIV. Application to Radiation Damage

F. H. EISEN

14.1 Introduction

14.2 Dechanneling .

14.3 Sensitivity to various kinds of defects .

14.4
14.5
14.6

Depth scale .

Some practical consxderatlons
Summary : :
Glossary of symbols .
References

Contents

338
342
345
346
347
347

349
351
355
367
386
387

392
393
394
396
398
401
408
410
412
413

415
416
426
428
431
433
433
434



Contents XV

XV. Application to Surface Studies

E. BogH
15.1 Introduction . . . . . . . . 435
15.2 Foundation of the method . . ' ; . . 436
15.3 Experimental equipment . . . : . . 442
15.4 Examples of application . . . : . . 446
15.5 Summary . . . . . . . . 450
References . . . . . . . . 450
XVI. Applications to Semiconductor Technology
J. W. MAYER
16.1 Introduction . . . . . . . . 453
16.2 Lattice location of dopant species . . : . 454
16.3 Lattice disorder . . . . . . . 457
16.4 Metal layers on semiconductors . . . . . 462
16.5 Surface analysis . : ; ; : . . 463
16.6 Beam effects . . . . . . . . 464
16.7 lon implantation ‘ . . . . . . 467
References . ) . . : ) ) . 470
Author Index . . . . . . . . . . 473

Subject Index . . 3 ; ; ; ; ; ) . 481



	page1
	page2
	page3
	page4
	page5

