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Kierunki badan

Magnetooptyka (REF, MCD, MOKE, PL): (Ga,Mn)N i (Ga,Fe)N

Opis oddziatywania wymiennego jon magnetyczny — nosnik w

rezimie silnego sprzezenia
State wymiany jon-jon
Kontrola stanu spinowego itadunkowego Mn

Ferromagnetyczne DMS
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Pétprzewodniki szerokoprzerwowe z

nanoklasterami metalicznymi dla opto-elektroniki
Czas trwania: 2010 - 2013

Przedmiot badan : nanokompozyty azotkowe i tlenkowe, w tym
(Ga,Fe)N i (Zn,Co)O

Gtowne kierunki:

e Efekty magnetooptyczne, np. efekt Kerra, Faradaya

e Plazmoniczne wzmocnienie efektow magnetooptycznych i emis;ji
e Fotoniczne wzmocnienie efektow magnetooptycznych

e Wptyw domieszkowania Fe na emisje ztgcz p-n na bazie GaN
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p-n junctions with (Ga,Fe)N
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GaN:Mg
460 nm GaN:Mg
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GaN 200 nm
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Sample 1714: AlGaN p-n junction
P b Close up of the active layer

AlGaN:Mg Al;,Ga, N, 7 nm
500 nm thick
doping - optimally ~10%8 cm3
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Al;,Ga 4N, 7 nm
Wzrost probek
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Al,,Ga 4N, 7 nm
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TEM characterization
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Sample preparation
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Mesas etched in ITE (M. Ekielski, K. Gotaszewska, E. Kaminska
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C-V characterstics
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Summary: p-n junctions

* |-V dependence as in the case of standard p-n junction

* Most of the mesas exhibit similar quantitative and
qualitative dependences = homogeneity of the sample
and good quality of deposited contacts

In progress:

* |-V and C-V characteristics modeling and analysis

* Bonding wires to selected, best contact pads

To do:

* Photo- and electroluminescence measurements in low
temperature

* Verication of possible e-m radiation detection capabilities
of the junction



Designed contact pad

Perspective

* Spin-LED
* High carrier density in GaFeN QWs...



Photonic enhancement of Magnetooptical
Kerr effect (MOKE) in (Ga,Mn)N i (Cd,Mn)Te

Sample design
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Realistic parameters assumed. E.g.:

* small contrast of refractive indices of layers constituting the DBR

e AlGaN buffer on Sapphire

N * g




Calculated GaMnN dielectric function
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Calculated Kerr rotation angle GaMnN
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Calculated Kerr rotation angle vs
number of periods in Bragg mirror

e 5 GaMnN
= ; B=1T
= 20 :
L .
—_— g
:.I-J ].[] --- ?&
- >
o0 U 2
S e Wiy,
= —10 / 4 _;,7_ y.as
s b
= 7 s
D "“" 4
B, il g :'S
s 3540 3550 60
3 -‘h,\;-‘h{} o
3520 °-°

3510

Number of periods (—) ¢ Photon energy (meV)

Saturation at ~4 periods



Calculated Kerr rotation angle CdMnTe

03 ' ' ' ' 1 I

—_ with DBR exciton A G_ —>
= _
< Oz—ﬂWODBR emﬂmn%ﬁ-ﬁ:i |
P B=0.1T o
t:)-[] . 1 1
S 0.1F L i
: 1 1
©
E 1
= 0.1 & 1
D Lo
N

—0.2

1580 1600 1620 1640 1660 1680
Photon energy (meV)

MOKE amplitude enhanced



Summary — MOKE + DBR

e asignicant amplication of the magneto-optical effects even
for small number of periods and low contrast of refractive
indices of layers within the DBR

- broadening of the range of magnetic ion concentrations
within the DMS for which MOKE could be observed

e proposed design is valid for the case of both, wurtzite IlI-V and
zinc-blende 1I-VI DMS.



