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Fig 1 The phoolm nescence spectra of GaP, _ N, albys at 17 K
, Nd YAG 532 m .,
) 30Hz3 5 ns
x ~4% , 20 kW, G DM- 1000
+ 165Boxcar ,
) G aPN CSA- 202E
M
[16 17]
b A ~ ~
3 RBER A
x=0 05% ~3 1% A
R 3.1 GaPN
’ ( ); ) NNi
, , ( 2)
s NN; s X =

2 A BRI

(NREL) (MBE)
(100)G aP GaP, (N, . GaP
200 m 640 ‘G, GaP, N,
520 C, ( ) x=
Q 05%, O 124, 0 24%, Q 43%, Q 6% Q 81%
, 250 nm;  x=1 3%, 2 0%,

2 3%,.3 1% , 750 1m.

Q 05% - NN, NN;. NN,
930 64 % 30 Ons x=0.12% , NN;. NN,
103 9 43 4 ns x=0.24%

NN, :
932ns N x=0 43% ~
Q 81% . » NN,
(
3), 60 7 ns(x=0 43% )



: GaPN

79

58 1 ns(x=0Q 60% ), 44 8 ns(x=0Q 81% )

NN; o
25
: - - EREE
wE — B
215t | %=0.05%,T=17K,
= : Det. at NN,
2 10 : 7=93 ns
& :
= s
oF =

1 1 1
0 100 200 300 400 500

Time/ns

2 NN,
Fig 2 The radiative decay of NN, pair (x= 0 055 ).

¢ - - - T
60 | b — AR
_:; 50 : £=043%,T=24 K,
240 ; Det. at 17 604 cm™
E 30 L : 7=60.7 ns
ok |
m .
0 [ l- 1 1 1 1 1 1
0 100 200 300 400 500 600
Time/ns
3
Fig 3 The mdiative decay of the alloys (x=0 43% ).
(x=1 3% ~
3 1) .
, , 4
b
(22 K ,

b

x=1 3%, 56. 3 ns x=2 0%, 58 8 ns x=2 3%,
46. 6 ng x=3 1%, 35 9 ns),

100
- - - TRy
ol — namR
gl %=23%,1=24 K,
£ ! Det. at peak(1 565 cm™)
*g; ke 7=46.6 ns
B3] '
El '
20k
of
0 100 200 300 400 S00 600
Time/ns
4

Fig 4 The radiative decay of the alloys (x=2 3% ).
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Transient Photolum inescence of GaP, _ N, Alloys

GAO Yu lin, LU Yi jns ZHENG Jian sheng, ZHANG Yongs

MASCARENHAS A> XN H-P. TU CW’
(1 Department of Physics X iam e Universits Xiam en 361005 China
2 NationalR enevable Energy Laboratory US4;
3 D @arm ent of E kectiarl and Computer E ngineering U niversity of Calipmia USA)

Abstract G aP,_.N, albys (orheavily doped nitogen in G aP) are usually referred as abnomal alby due to
heir giant band gap effect Recentlymany attentions have been paid to the study on the ir photoe lectric poper
ties In this paper the radiative decay and tme resoled spectrawere employed to investgate the transient
phoblum inescence of G aP,_,N, alloysw ih x=0 05 ~3 1% at bw emperature For the low N concentmtion
(x=0Q 05% ~0 81% ) sanp ks w ith em ission of differen tNN; lnes and their sidebands the lifetme is about
30 ~100 ns in accord w ith the decay tine of NNy NN; and NN, center For he sanplesw ith N concen tration
up to 1 3% ~3 1%, the photokm inescence shows a broaden band and their radiative recanb nation exhibit
he typical exponential decayw ith 56 ~36 ns much longer than that of the free excitons (usually about several
nanoseconds), but shorter han thatof he samplesofGaP, N, wih x=Q 43% ~Q 81%, whose photokm-
nescence canposed mostly of NN, and its sidlebands A nd it has a tiend that compared to he NN; bound ex
citons e radiative decay time of the alloys decrease with ncreasing the N canposition. How ever the lifetime
only decrase to he san e level of hatof he NN, center ( about30 ns) which indicates that the new ly n itrogen
inpurity band ofG aP;_ N, alby with x ~3% has kept the indirect property of bound excitons w ih long life
tme alhough m any PL poperties suggested that ithas directband gap At he sane tme due b the bnger
lifetme for the carriers at the bwer enegy the decay tme at different detected energes showed that the
higher the detected enegy the shorker the lifetne

In addition to the lun inescence decay the tme resolved phoolum inescencewerwr detected For the high
nitrogen concentratbn samples (GaPN alloys), the energy peak shifts to the lower enewy side with the tine
delay due to the shorter lifetme athigher enegy side For he low nitogen concentration samples especially
forx=0Q 05% and Q 12%, the mlative intensily of deep exciton becan es stongerwith the tine delay which
is obvious hat the energy transfers fum shalbw center to deep ceners e g fum NNy to NN; and NN, In
previous eports the energy transfer between differen tNN; excitonswas studied by rather indirectm ethod such

as hemal quenching It is the first tine to obsewe the energy transfer directly between excitons bound to NN,
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