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chroml in-doped BeAlZO " is a kind of new laser

meterials in which laser action occurs not only

used: hﬂﬂi”‘Phonon
o sharp R-lines but alsc in the vibronic side——

factor, Ni“pho— 5

iagonal matrix rand where the lasing is broadly tunable™’
50 the slectron-10 phonon interaction is dmpor—

we  bry to study the

raction,i (z)-nth
lattice relaxa— mnt in this material,
gnemic processes of electron-l0 phonon interac-
. . RS
fen.  In B9M204.Cr

gr © substitudes M\3+ inte two  inequivalent

the transition-netal ion

two-mode model, rystal sites 75% in mirror sites(Cs) and the

ting type, i.e. rest in inversion sites(Ci). According to selec-

tion rule, the BR-lines 1in Cs site(Rs) are

ting type, i,e.

\ . ic-dipol T ] R-1iny in
ssion is used for ele;ctr [of pole transition and the ilives in

ental data on the {1 site(Ri) are magnetic-dipole transition™, so
have been ana—

':3'-_ the Rs-lines are especially strong in the Iumi-
% nescence  spectrum, we pay attention to study

an be seen from
theory and expe-  thelr luminescence dynamic properties.

le range of tem—

In parrvicular,the FRPERTMENT

‘ 3+
Ik =3 3 .
t low temperatu~ We excited the sanple Bepd 0,:Cr7 by means

of an active-mode-locked YAC laser (pulse width
100 ps, second harmonic wave length 532rm), and
then used a set of interference filters and a
hgh speed streak camera to study the lTuamines-
skii, phys. stat. tence dynamic process of Rs-1ines. As the Tumd-
1 Mescence life Times of Rs-lines are Ver'yl long

ky, R.Enderlein, - Ims), the streak camera should use the gate mode
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netion to sample a special period of the lumi-
Tescence process.

Wher: the luminescence centers are excited by
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The vibrational relaxation processes in BeAl O :Cr
nescence which was found to be 100 ps whén excited by 532 nm.
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+* were studied by analysing the rige time

laser pulse 532 rm, the electrons come into hich
excited statesz.

place (1) hot luminescence, the luninescence of

Then twe processes will take

electron in high excited states; (2} vibrational

relaxation, the electron iIn higher excited
states relaxes down to lower excited states with
amission of 1O phonons. As the vibrational rela-
xation is very quick (pico-secorxd process}, the
highly excited electrons relax down to lower
excited states, the hot luminescence is very
weak comared with the electron-10 phonon inte-
raction. After relaxed down to the lowest exdi-
ted states ZE, luminescence  Rs-lines appears.,
The dynamic process can be expressed as foliow
aN /dt = wfm“lml
dn_/dt = i, - et
2 1 2
where N1
excited States(ﬂi‘z}, N,
excited States(ZE). Te is the life time of

is the electron population in higher
iz that in the lowest

energy level ZE, T is the interaction .time of
electron-LO phonon. By solving the equations we
have l

N, = Ng[l—em(—t/T)}, ™ << Te
where 1/7 = 1/M-1/Te. The luminescence of Rs—
lines is given as

I=Te? No[l—exp(~t/’F)]

By studying the time developing process of

As-lines, we can get sorme information about the
time scale of the electron-L0 phonon interac—

tion,
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FIGURE 1 =,
Lunminescence spectram of Beal 0 4 CrT excited by
488 1m,

First we used a Raman Spectrograph to measure
of BeA1204:Cr3+
excited by Art-laser <88 mmoat room temperature.

the luninescence  spectrum
The result is given in Figure 1.
The vibronic sidebards are elechric-dipole-10

phoncn transitions of Cr‘3+ at Ci site. The 1O

phonon energy 18 250 et

Then we studied the time resolved lunines-
cence spectrun of Rs-lines, the result is shown
in Figure 2.

As the laser pulse is 100 ps wide, we take
a deconvolution method to get the real rising
time of ERs-lines. Suppose F{t) is the laser
pulse, D{t) is the dbserved luminescence rising,

G{t) is the real rising.
t
Bt) :j; T (56)G (b e

Intergrate both sides between the time limits
0 and €, put Gt)=kll-exp{-t/T)}] into the egua-
tior. the'/+

t Y
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Then we have
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Time resolved luminescence spectrum of Rs-1ip
In the ¢

jith phonons

Fram the eXp@rimentai results, we calogds
Z{t), wWlt), and drew a cwve of Wt} ve
Z{£). The curve rust be a straight line
slope -T. In thig way, we get Tn=100 ps. Ag
know  the high excited electrons have axc
energy of ADEOcm"E‘, the LO phonon energy:
250am™, there are about 4050/250°16 vibratics
levels between high excited states and:
states, so the highly excited electrons re
down along the configurational curve hy emt’c

g can extr:
& have der
citon reson

10 phonons, the total relaxation time befi
luminescence from the lowest excited states(

to the ground state, is gbout 100ps.
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