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Crystals of the rare earth scandades are expected to be very useful for the applications in
quantum electronics [1-3]. Scandades of different rare earth metals for solid solutions of
optional stoichiometric composition [4-5] enable the Introduction of large amounts of the
active KE3+ 1ons. In the previous work (6] the thermoluminescence of the yittrium and lutet-
hium scandades as well as their solid solfutions doped with KE3+ ions hasbeen mvestlgated
after X-ray Irradjation af the room temperature. The nﬁ),resent work deals with the effect
of lutethium, yttrium and neodymium on the thermoluminescence (TL) of the neodymium-
doped mixed 'yttrium-lutethium scandades after X-ray excitation at the |IEUId nitrogen
temperature (CNT). Single crystals were grown at the”Moscow Institute of Energetics by
using the method Of oPtlcaI z0nes In the air atmosphere, The stoichiometric compasition of
the Crystals investigated can be represented by the formula

LUpYj—£ (NdeScQjj

where:
*= (0, 05 02 04, 06, 08, 098, I;
¢=0, 0.005 001, 0.015, 0.05.

The composition given above relates to the raw material.
. Prior to measurements all the samgle were first tempered at the temperatyre of 900 K
in atmospheric air, then mounted on the plate of the vacuum furnace and cooled to the tem-
erature of liquid nitrogen. After cooling the ,samgles were §hub1ect to 15min. X-ray irradiation
Cu, U= 50KV, | ="12mA). Thermoluminescence of the Investigated crystals has been
measyred at the temperature rangln% from 100 to 320 K, with the“aid of the arrangement
described in details | m The sampleS were heated at a constant rate of 1= 0.3 K/s. An EMI
90488 photomultiplier has been used as the luminescence detector. o
The effect of Nd3+ ions on the TL spectra of Y Sc03and LuSc03is presented in the Pigs. 1
and 2, respectively. As it Is seen, the location of the TL peak for yttrium scandades changes
from 160 K (for pure YSc03)to 225 K (for Yo.9sNd0.osSc03), TL curve for lutethium scandade
shows two distinct maxima at temperatyres of 135 K and 170 K (Pig. 2). A partial substitu-
tion of the Nd3+-jons for Lu3+-ions results in vanishing of the low témperature TL peak and
the appearance of a new TL maximum at tem,Pera,tur of 200 K. Thermoluminescence cur-
ves for mixed yttrium-lutethium scandades with different amounts of neodymium are pre-
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seated in the Fig. 3. The stoichiometric composition of the investigated samples was the
following: Luo.4Y0.5Nd,.055¢03 Luo,4Y0.59Nd0.0iSc03 and Luo.AY0.sisNdo.sssScOg.

Fig. I. TL curves for the Y Sc03
(@) and Y0.%Ndo.0sS¢o 3 (h) cry-
stals after X-ray irradiation
at LNT

The sample containing the gre,atest amount of neadymium,_shows only. one maximum
at temperature of 210 K, characteristic of al| the samples containing Nd+3-ions, Due to the
overla gl,ng with the other maxima, the position of the maximum ascribed to the presence
of Nd+3-ions can be slightly changed for samples with different chemical composition. The
TL curves for remaining samples” display also the maxima characteristic of pure LuScQ3
and YSc03. The temperatures of the, TL peaks for LuaY1 x_0.05Ndo.05Sc03crystals, (* = 0;
0.05; 0.2; 0.4; 0.6; 0.8; 0.95) are given in Table.

Eig.S 2. TL curl\_/es foNrdthe
uSc03 (a) an . .
5003,&5_%5&35 a#?e?sx-ﬁaoﬁ
irradiation” at LNT

An inspection of the presented in Table shows that increasing amount of Lu3t-ions
leads to the appearence of the TL maximum in the vicinjty of 170 K .¢., at the tem\R/e,rature
at which there occurs the strongest maximum of TL for pure LuSc03 crystals. With_the
Increasing content of neodymiur, the location of the high-temperature TL peak ascribed
to the présence of Nd changes from 230 K to 210 K.
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Fig. 3. TL curves for
the Luo.iY0.55Ndo.0sScOa
éﬁ Lu0.4Y0.50Ndo0.0iSco 3
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X-rayl

lonatLNT
No. Sample Peak position and trap depths
1 Y«osNA0.0sSCOs Tmax[K] 205
JB[eY 0.48
2 Luo.osYo.aNdo.osScOg  2max(K] 280
Je[e 0.49
3 LUo.,Y0.sNd0.0ss€O,  Tmax[K] 210
E [eV . 04T
4 LUo4Y0.55N00.055¢03  Ymax([K] 210
J5[e 0.45
5  Lu06Y03Ndo.o8Sc03  Tmax[K] 170 2kT
S[eV 036 045

6  LuogYo.isNdo.osScOg  2max[K] 170 205
Ele (h36 044

1 Lu09Nd0esScO3 VnNK] 170 200
®[eV 036 043

The trap depths were calculated fromE = 2kTm

[t is commonly accepted that X-rayrlrradlatlon of the oxide crystals causes, release of
the electrons and Holes (ee ., from O,R. The released electrons and holes can be subse uentley
traPped at the lattice derects. With the increasing temperature there qccurs a thermal libé-
ration and recombination of the trapped charge carriers, being manifested in the form of
the glow curves. In the oxide crystals containing the rare earth metal ions, aparat from the
recombination Juminescence the lines characteristic of the activator may be also observed,
being due to the radiationless eneréqx transfer between the lattice defec}s and the RE3+
lons [8]. The preliminary measurements of the X-ray luminescence (RL) of the investigated
crystals have shown the presence of a broad emission band with the maximum at 22 x 103¢m-1
(Fig. 4), which is ascribed to the transitions from the excited states of the lattice defects.
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_In the crystals containing neodymium there are the groups of lines characteristic of the
A °Fo->4792 and 41 32->401 2 transitions of the neodymiun ions in scandade (Fig. 5) and ana-
logous to those observed in CdScOs:Nd [1].

%

It seems that the observed thermoluminescence is connected with the same processes
as those responsible_for RL of the investigated crystals. More detailed studies of the spectral

g‘iasstcreiﬁlcjetlons of the TL and RL should peFmit us to precise the proposed mechanism of lumi-
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Apodization by a set of slits in one- and two-dimensional
optical systems*
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In the paper [1] the influence of selected amplitude apodizers on the resolving
power of a two-point image was analysed. The critical values of two-point reso-
lution distance were determined when using the Eayleigh criterion. In this
paper the internity distributions of slits image obtained by using apodizers in an
incoherent optical system are analysed as a supplement to the previous consi-
derations.

A stationary and linear optical systems with incoherent illuminator may
be described as a convolution of intensity distribution I(x) in the object with
an intensity point-spread function 8 (X) of the optical system
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(1)

The relation between the point spread function S(x, y) and the pupil func-
tion T((, n) is given by the squared modulus of the two-dimensional Fourier
transform. This relation may be simplified to the squared of the one dimensional
Fourier transform in the case of a one-dimensional system
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* This work was carried on under the Research Project M.R. 1.5.



