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llipsometry

otivati B,Ga,,As Conclusio GaN,As,,

- GaN,As, , and B,Ga,_,As differ fundamentally in . aBs=4777A ® Dala»16% o bGaN— o

their bonding properties, i. e., B-As is almost & » ” 8" N=452A ® Dala»20%

purily covalent whereas Ga-N-bond has large - lonicity of the B-As bond: {4 = 0.002 - lonicity of the Ga-N bond: f¢aN = 0.500

ionic contribution ® BAs-like phonon could not be detected using IR ellipsometry or IR ® GaN-like phonon is infrared-active (high ionicity of Ga-N-bond)
® Influence of ionicities on bandstructure and WIS Fjue ol 'o'j“C'ty GBS e - Strong, shortranging perturbation potential of N in GaAs due to strain and

phonon properties - BAs-phonon is Raman-active the large ionicity of the Ga-N bond

-InGa, N,As, , and B,Ga, I As as new - Perturbation potential of B in GaAs mainly due to strain ® Drastic redshift of E, with increasing y

materials for 1.3-1.55 um laser diodes and solar ® Weaker than perturbation potential of N in GaAs - Redshift can be neutralized by Hydrogen implantation

cells ® Small bowing parameters of all detected criticakpoint transitions - Moderate shift of E,, E,+D,, E,', E, and E,* withy ® perturbation of the
- Effect of hydrogen on bandstructure of (E, E;, E;+D,, Eo' E, and E)) band-structure concentrated on the G- point of the Brillouin zone

InGa, ,NAS,,? ® B,Ga, As behaves like a ,normal alloy*! ® GaN,As, , does not behave like a ,normal alloy*!
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- Two-mode-phonon behaviour in GaN,As, , : GaAs-like phonon (w;,%* @

2 4 3
By @) Energy (&) 268 cm?) and GaN-like phonon (w5 @470-474 cm) [6]
- Polarity of the GaN-like phonon increases linearly with increasing nitrogen
N 1 :f content {61 Lefbgeret o, . Aph Pys. 59,4927 2001)
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Dramatic redshittof E, withy [4] w. o Aw8) BGaAY - Calculated local-vibration-mode (LVM)
- Small blueshift of E, and redshift of E,', E,, a. E,* with x can be g y 7| \ frequencies of B in GaAs: w(°Bg,) =

Blueshift of E, and E,+D; can be explained by the effects of
biaxial strain and alloying [5]

. For the critical points (CP's) E,, E,+D,, E', E, and E,‘, we obtain
® Influence of B on the B,Ga, ,As bandstructure is rather small | g oy Bowing parameters [3]

[® N-induced perturbation of the bandstructure is concentrated on

545.8 cm?, w(*'Bg,) = 522.5 cm™*
- Amplitude ratio (*'By,/ 1°Bg,)

corresponds approximately to the

natural abundance ratio of 4/1

- blueshift of both phonon frequencies

. N . wo (B,
described by small bowing coefficients of b ~ 0.7, 1.6, 1.4, and o Ba)

0.9 eV, respectively [3]
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- Blueshift of band-gap energy from 1.109 eV (as grown) to 1.336eV (H-impl.) measured with ellipsometry and PL ® redshift due to nitrogen

almost neutralized
- Thermal annealing at 300°C (red line in PL spectrum) ® original band gap energy recovered due to outdiffusion of Hydrogen
- Explanation: a-H,’(N) complexes (see right); interruption of N-Ga-bond and saturation of both dangling bonds with Hydrogen
- (Sample: 1Ny 453Gay 47Ng 017240 a3/ GaAS-SQW,d,,;~10 nm, ~20 nm GaAs-caplayer)

- Phillips/Van Vechten model: E? = E2 + C? (E, band gap,
C ionic and E,, homopolar contributionto E/) [7,8]

® lonicity of a bond: f; > C/E? [7,8]
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