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Quantum resonances in the bands of semiconductors under uniaxial stress provide very detailed information on the band 
parameters. However, the analysis of experimental data is difficult. Computer programs based on an adequate theoretical 
model make this task easier. Program TRSS calculates energy eigenvalues, wave functions and oscillator strengths for direct 
inter- and intraband dipole transitions. The magnetic field is applied parallel to the [001] crystal axis while the uniaxial stress 
is directed perpendicular [ 1 00] to it. 

NEW VERSION SUMMARY 

Title of new t•ersion: TRSS 

Catalogue number: ACGS 

Program obtainable from: CPC Program Library, Queen's 
University of Belfast, N. Ireland (see application form in this 
issue) 

Reference to original program: Comput. Phys. Commun. 66 
(1991) 308; catalogue number: ACBH 

Authors of original program: J. Schmitz, H.-R. Trebin and U. 
Ri:issler 

Does the new L'ersion supersede the original program? no 

Licensing proL 'Is ions: none 

Computer: VAX II/GPX; Installation: Institut fiir Theoreti­
sche und Angewandte Physik, Universitat Stuttgart, Pfaffen­
waldring 57, W-7000 Stuttgart 80, Germany 

Operating system under which the new version has been tested: 
VAX/VMS 4.6 

1 joa@dsOitaSl.bitnet 
2 trebin@ds0ita51.bitnet 
3 roessler@vaxl.rz.uni-regensburg.dbp.de 

Programming language used in the new version: standard 
FORTRAN 77 

Memory required to execute with typical data: 434 Kbytes 

No. of bits in a word: 32 

Peripherals used: terminal, disk 

No. of lines in distributed program, including test data, etc.: 
5207 

Separate documentation available: TRS User's and Program­
mer's Guide: no. of pages: 76: available from: CPC Program 
Library, or Joachim Schmitz, Institut fiir Theoretische und 
Angewandte Physik, Universitat Stuttgart, Pfaffenwaldring 57, 
W-7000 Stuttgart 80, Germany, joa@dsOitaSl.bitnet 

Keywords: narrow-gap semiconductors, zincblende lattice, 
Landau levels, uniaxially stress parallel to magnetic field, 
effective Hamiltonian, invariant expansion, eightfold space of 
valence band and lowest conduction band, normal and 
inverted bands, energy eigenvalues, eigenvectors, direct inter­
and intraband dipole transitions, oscillator strengths, T-point, 
[001] and [lOO] crystal axis, uniaxial stress perpendicular to 
magnetic field 

0010-4655/92/$05.00 © 1992- Elsevier Science Publishers B.V. All rights reserved 



�



f. Schmitz et al. I TRSS: a new version of program TRS 371 

adaptations concern text strings of the interactive 
menu displays and descriptive comments in the 
FORTRAN code. 

Since no further changes are necessary, all 
input and output data formats remain the same. 
The separate documentation "TRS User's and 
Programmer's Guide" is valid throughout for pro­
gram TRSS as well. The only differences are 
visible in the interactive menu displays and natu­
rally in the results of the calculations. Two pages 
from the test run are shown in this paper, the test 
run input being identical for both TRS and TRSS. 
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TEST RUN OUTPUT 

*H LANDAU-LEVELS IN ZINCBLENDE-TYPE SEMICONDUCTORS *** 

INSB.DAT 

REPRESENTATION 

E1genvalues 

437.4044 

Eigenvectors 

28C 0.8268 
60V 0. 4441 
sov -0.2484 
ssv 0.1827 

Eigenvalues 

358. 9059 

Eigenvectors 

12C 0.8644 
28V 0.3747 
23V 0.2<.3<. 
18V -0.1989 

Eigenvalues 

-2.0903 

Eigenvectors 17 

12V -0.6294 
?V 0.<.915 
C. V -0.3638 

15V -0.2792 

Eigenvalues 

-9.7908 

Eigenvectors 25 

47V 0.3812 
44V 0.3774 
39V -0.3487 
3C.V 0.3392 

eigenvalues and eigenvectors from 2BV l4C 14S functions 

426.<.820 

25C -0.8212 
45V 0.4208 
55V -0. 2560 
SOY -0. 1843 

343. 2072 

10 

9C 0. 8774 
BY -0.3268 
18V 0. 2600 
23V 0.2102 

-3.4787 

18 

18V 0.5559 
13V 0.5037 
15V 0. 3066 
20V -0.2667 

-11.6594 

26 

47V -0.5831 
52V 0.4132 
SOY -0.3304 
bOY -0.3007 

419.6620 

24C 0. 8195 
52V 0.4247 
42V -0. 2368 
47Y 0.1911 

334.3751 

11 

BC . 8811 
20V 0.3362 
15V 0. 2691 
10V -0.1695 

-3.9223 

19 

20V -0.5049 
15V 0.4522 
23V -0.3489 
13V -0.3360 

-12.7869 

27 

45V .4978 
SOY 0. 4640 
55V 0.4383 
42V 0.3713 

4 

21C -0.8354 
37V 0.4095 
47V -0.2497 
42V -Q.}QQ4 

316.4432 

12 

se o.8975 
10V 0.2918 

SV -0.2576 
i5V 0.1816 

-5.3226 

20 

26V 0.5332 
23V 0.3905 
21V 0.3783 
13V 0. 2855 

-14.7634 

28 

55V -0.5524 
60V 0.4651 
SOY 0. 3803 
4 ?V -0.2864 

401.0707 

5 

zoc 0.8351 
44V 0.4149 
34V -0. 2289 
39V 0.2062 

306.4028 

13 

4C 0.9036 
?V 0.3049 

12V 0.2673 
zv -0. 1104 

-5.8202 

21 

28V 0.4399 
23V -0.3996 
31V 0.3788 
21V 0.3479 

-4 7. 03o4 

29 

2V 0.8814 
1C -0.3571 
?V 0.2965 
4V 0.0690 

LANDAU-LEVE LS IN ZINCBLENDE- TYPE SEMICONDUCTORS *** 

INSB.DAT 

transitions-energies and oscillator strengths 

initial states 1 -
final states 1 -

lower bound [meV] 
upper bound [meVJ 
minimum asci llator strength considered for transit ions 

0. 00000 
10.00000 
0. 05000 

transition 1 --> 1 

INITIAL STATE FINAL STATE DIFFERENCE OSCILLATOR 

fd me V fd me V me V 1/cm parallel 

27C 435.24 26C 428.47 6.77 .182979E+07 0.1959 

26C 428.47 27C 435.24 6. 77 . 182979E +07 0.1959 

23C 417.44 4 22C 410.54 6.90 .179562E+07 -0.1185 

4 22C 410.54 23C 417.44 6.90 .17q562E+07 -0.1185 

5 19C 398.40 18C 391.22 7.18 .172546E+07 -0.1159 

18C 391.22 5 19C 398.40 7. 18 . 172546E +0 7 -0.1159 

388.3464 

17C 0.8490 
zov -0.3923 
39V 0. 2406 
34V 0.2166 

1~ 

1c o.qzq4 
2V 0.3307 
7V 0.1216 
1S -0 0632 

-7.2513 

34V .5039 
31V .4577 
44V 0. 2923 
36V -0.2901 

-72.1774 

30 

?V -0.6711 
12V -0.5613 

4C 0.4147 
2V 0.2184 

380. 94 72 

16C 0.8498 
36V 0. 3992 
31V 0.2232 
26V -0.2170 

-0.5987 

15 

4V o.q219 
12V -0.2757 

?V 0.1043 
2V -0.1277 

-7.7746 

23 

39V 0.4059 
29V 0.3795 
36V 0.3741 
26Y 0.3351 

-78.8232 

31 

lOV -0.6328 
5V 0.5176 
se 0.4214 

15V -0.3686 

8 

BC -0.8623 
21V 0.3666 
26V -0.2362 
31V -0.2281 

-1.6677 

16 

SY -0.7137 
10V -0.5420 
12V 0.2152 
13V 0.2052 

-G.2&20 

42V -0.4927 
39V -0.4451 
52V -0.2701 
45V 0.2b3q 

-100.3271 

32 

zov 0.6282 
15V 0.5375 
se -0.4549 

10V -0.3058 




