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*Metal Organic Chemical Vapor Deposition (MOCVD)
* Time-Resolved Photoluminescence (TRPL)
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function y=Wave512;
slic=loadimgx?2;
w=input('Enter the name of file>','s');y=0;x=0;z=0;
for i=1:12:512;
y=slic.data(:,i);
x=(1:length(y))/length(y);
A=[x'y];
z=num?2str(i);
wz=strcat(w,z);
save(wz,'A",'-ASCII','-DOUBLE");
11 figure;plot(y);
12 end;
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function y=time120;
slic=loadimgx2;
w=input('"Enter the name of file>"'s'");y=0;x=0;
for i=1:120;
y=slic.data(i,:);
x=1980*(1:length(y))/length(y);
A=[x'¥];

z=num?2str(i);
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wz=strcat(w,z);
save(wz,'A",~ASCII',-DOUBLE");
11 figure;plot(y);

12 end;
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function Img=loadimg(bintime,binwave,filepath,filename);

global Img

tic;

origdir=chdir;

if nargin <3,

[filename, filepath|=uigetfile("*.img','Load STREAK IMAGE Data File');
end;

if nargin==3,

[filename, filepath]=uigetfile([filepath \' *.img'],'Load STREAK IMAGE Data File');
end;

fn = [filepath filename];

fid = fopen(fn,'r");

if fid==-1

disp(" Warning. Filename or Directory not found.')

[filename, filepath]|=uigetfile("*.img','Load STREAK IMAGE Data File");
fn = [filepath filename];

fid = fopen(fn,'r");

end;

f (fid==-1),

disp('Error reading filel");
return

end;

disp([' Loading ' fn]);

info = setstr(fread(fid,256,'char"));

binrow=1,

bincol=4;

if exist('bintime'y==1, binrow=bintime;end;

if exist('binwave")==1, bincol=binwave;end;
nreols = 480;

nrrows = 512;

nrp = nrcols*nrrows;

Q = zeros(nrp,1);

Q = fread(fid,nrcols*nrrows,'short’);

Q = reshape(Q,binrow,nrcols*nrrows/binrow);
if binrow>1, Q = sum(Q); end;

Q = reshape(Q,nrrows/binrow,nrcols’);
Q=QC)

Q = reshape(Q,bincol,nrcols*nrrows/(binrow*bincol));
if bincol>1, Q = sum(Q); end;

Q = reshape(Q,nrcols/bincol,nrrows/binrow);
tidbas=1980;

angperpix=0.6;

wavezero=100;

fn,

d=dir(fn),

Img.data = Q;

Img.info = info;

Img.time = (1:nrrows/binrow)*tidbas/(nrrows/binrow);

AA
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Img.wave = ((1:bincol:nrcols)-wavezero)*angperpix;

Img.date=d.date;
Img.fname=d.name;
return
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Dynamical study of the radiative recombination processes in
GaN/AlGaN QWs

M. Sabooni', M. Esmagili', F. Tabasi', H. Haratizadeh'?, B. Monemar?, H. Aman’

1) Department of Physics, Shahrood University of Technology, Shahrood, Iran
2) Department of Physics and Measurements Technology, Linkoping University,
S-581 83 Linképing, Sweden
3) Department of Electrical and Electronic Engineering, Meijo University, 1-501
Shiogamaguchi, Tempaku-ku, Nagoya 468, Japan

E-mail: hamha@walla.com

PACS 78.47 +p, 78.55.Cr, 78.67.De

The effects of the Si doping level on the recombination dynamics and carrier (exciton)
localization in modulation-doped GaN/Alo.o7GaoosN multiple-quantum-well (MQW)
structures were studied by means of photoluminescence (PL) and time-resolved PL
measurements. All samples with different doping levels show a QW emission which is blue
shifted with respect to the 3.48 eV PL peak from the GaN buffer layer. The decay time at
the peak position remains nearly constant in the range of 320-420 ps at 2 K for all doping
levels. For the undoped and low-doped samples (3%x1018 cm-3), which have less free
electrons in the QWs, a non-exponential PL. decay behavior at 2 K is attributed to localized
exciton recombination. The more highly doped samples (5x1018 cm-3 to 1020 cm-3) show
almost exponential decay curves at 2 K, suggesting the recombination of free electrons and
localized holes. The internal polarization-induced fields of the medium and highly-doped
samples are partly screened by the electrons originating from the doping in the barriers. The
emission peaks in time delayed PL spectra of these samples exhibit almost no shift as time
evolves. Only the PL peak of the undoped and low-doped samples shows a red shift with
time delay, related to the photogenerated carriers [1]. The decay time for the undoped
sample shows non-exponential behavior typical for localized excitons in III-N QWs. The
same behavior of decay time as a function of emission energy has been reported for InGaN
QWs [2].
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Competition of the photo-generated carriers and the Si doping level on the screening of

the internal polarization fields of the GaN quantum well

Sabooni, Mahmood';Esmaeili, Morteza'; Haratizadeh, Hamid"*; Monemar, Bo® ; Amano, Hiroshi’

! Physics Department, Shahrood University of Tecknology, Shahrood, Jran
“Department of Physics and Measurements Technology, Linkoping University, Linkoping, Sweden
“Department of Electrical and Electronic Engineering, Meijo University, Nagoya 468 Japan

Abstract

The competition between the photo-generated carriers and the Si doping level on the screening of the internal
polarization fields in modulation-doped GaN/Al,oGagsN multiple-quantum-well (MQW) structures were
studied by means of photoluminescence (PL) and time-resolved PL measurements. Undoped and low-doped
samples indicate a QW emission, which is red shifted by a few meV during the first 600 ps in time delayed
spectra due to the screening of the internal polarization fields, but there is almost no shift for the medium and
high doped samples because of the competition between the photo-generated carriers and Si doping level is
dominated by the extrinsic carviers in the medium and high doped samples.

PACS No. 78, 73
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Effect of the photogenerated carriers on optical properties of GaN quantum well

Sabooni, Mahmood'; Haratizadeh, Hamid'?; Monemar, Bo> ; Amano, Hiroshi’

! Physics Department, Shahrood University of Technology, Shahrood
*Department of Physics and Measurements Technology, Linkoping University, Linkoping, Sweden
“Department of Electrical and Electronic Engineering, Meijo University, Nagoya, Japan
Abstract

Photoluminescence is a widely used characterization technique in semiconductor physics, due to a number of
reasons: 1t is usually non-destructive and requires no special sample preparation, it is highly sensitive, it is a
rather simple method. Microscopic-photoluminescence is a PL technique with high spatial resolution. in micro-
PL, a microscope lens is used both to focus the excitation light to a small spot and collect the PL emission .We
report an increasing of the PL intensity as well as the splitting of two peaks and a blueshift of the PL emissions
due to a large number of photogenerated carriers in micro-PL measurements.

PACS No. (78, 73)
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