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 1

 541.64
. , . 

. 
.

. 

.

. 
 [1].

n
 %)

1λ 2λ λ 2λ
.

.)

λ
.

.)

λ
.

.)
1 2 3 4 5 6 7

 + MgO (280 )
2 0,175 28,8 0,206 164,6 1,18 1,08
6 0,175 28,8 0,340 164,6 1,94 1,28

 +  (300 )
9 0,177 2,85 0,32 16,1 1,81 1,31
12 0,177 2,85 0,332 16,1 1,88 1,45
22 0,177 2,85 0,582 16,1 3,29 2,05
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1 2 3 4 5 6 7
 +  (300 )

20 0,177 0,3-0,4 0,177 1,7-2,3 1 1,15
40 0,177 0,3-0,4 0,223 1,7-2,3 1,26 1,32
60 0,177 0,3-0,4 0,266 1,7-2,3 1,5 1,51

,  [2] 
.

: 1λ  – 
; 2λ  – 

; n  – ; λ  –
, 

, λ  – 
, .

, , 
. , , ,

, , 
. , 

, 
.

.

1. , . 
 / .  // : . . XVII

. . . , , , 16-17 
2009 .: / ; .: .  [ .]. – : , 2009. – C. 91–92.
2. , .  /

. , . . – .: , 1971. – 268 .

The method of calculation of factor of heat conductivity of composite materials
is offered. Comparison calculated and experimental data is executed.
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: =(U-0.5)*100 
.

 – 

, 
 64 , 

.

A system for data error control with CRC has been proposed, i.e. the structural
elements processes in it were elaborated for further Manchester encoding.
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,
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 [1], ν

thσ :
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−m,a,b , , 

,mva th0 σ−= −0v . 
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. 

, 
σ

 [1]. 

.
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[2], 
.

. 
. 

, 
.

1. , .  / . , .
, . . – : , 1987. – 272 .

2. , . 

 / . . – . .- . . . . 1: ,
, , 2009. – . 1. – . 113–122.

In this work surface equal-rate mechanochemical corrosion of an elastic thick-
walled sphere under dead pressure has been investigated. The problem has been
reduced to the first-order ordinary differential equation. Some particular cases have
been considered.
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ONaTiOWOZnOTeO 2232 −−−− ,
+3Pr

. 

: C380Tg °= ,
C555Tc °= , 

C840Tm °= , 
C175TTS gc °=−= , 

921.1n = . 
 W 4WO

6WO . 
.

+3Pr
,  446–1940 .

 800 
. ,  [1] 

+3Pi . 
,  (

[2,3]) 
.

, 
.

 [4]

( )[ ] 2

6,4,2k

k

~

0
fJ'Jkk

2ed
'JJ JUJE2EER21eS

k

∑
=

Ω
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ed
'JJS  – , kΩ  –

, JEγ , JE ′γ  – ,
, kR  – ,

.
 (1) 

 [5], 

.

.

1. Lakshminarayana, G. Photoluminescence of +3Pr –, −+3Nd  and −+2Ni
doped ONaTiOWOZnOTeO 2232 −−−−  glasses / G.Lakshminarayana, H.Yang,
J.Qiu // J. Alloys Compd. – 2009. – Vol. 475. – P. 569–576.
2. Judd, B.R. Optical Absorption Intensities of Rare-Earth Ions / B.R. Judd //
Phys. Rev. – 1962. – Vol. 127,  3. – P. 750–761.
3. Ofelt, G.S. Intensities of crystal spectra of rare-earth ions / G.S. Ofelt //
J. Chem. Phys. – 1962. – Vol.37, 3. – P. 511–520.
4. Kornienko, A.A. Dependence of the line strength of f-f transitions on the
manifold energy. II. Analysis of +3Pr  in 124OPPrK  / A.A. Kornienko,
A.A. Kaminskii, E.B. Dunina // Phys. Stat. Sol.(b). – 1990. – Vol. 157,  1. – P. 267–
273.
5. , . 

 /
A.A. , . , .  // . . – 1996. – .80. –

. 871–874.

The description of absorption intensity transitions in various variants of the
modified theory considering influence of excited configurations is executed.

,  2 
, , ,

l.dun@mail.ru.
 – , -

, ,
, , ,

l.dun@mail.ru.

mailto:l.dun@mail.ru
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 539.219.3
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. 
( ),10~ 214 −

 [1].
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 60 .C750ο

 [1], 
 40 .103 -214×

. , 
-37

m 1055.2C ×=

-37
sol 1033.2C ×= .C750ο

 “ ” 
,  [2], 

. 
, 

. 

: ;14.0Rp = ;047.0Rp =∆ ;08.0lAI = %.8.41p =

pR pR∆  – 

; AIl  – 
; p  – , 

.  1, 

.

1. Huang, M.B. Effects of phosphorus doping on boron transient enhanced
diffusion in silicon / M.B. Huang, T.W. Simpson, I.V. Mitchell // Appl. Phys. Lett. –
1997. – V. 70. –  9. – P. 1146–1148.
2. , . 

 / .  // 
: . . XVII . . . , 
, , 16-17  2009 . / .: .  ( . .) [ .].

: , 2009. – .79–80.

Modeling of transient enhanced diffusion of ion-implanted boron in Si during
thermal annealing for 60 minutes at a temperature of C750ο  has been carried out.
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. 
 4 .

,

,  ( ),

. 
  

. , , 
, ( )xf

 [a; b] :

∑
∞

=

∈ψ=
0k

kk ]b;a[x);x(a)x(f   (1)

ka  – , , 
( )xf .

ka :

∑
=

ψ=
K

0k
kk )x(a)x(f .    (2)

 ANSYS, 
, 

 ( ).

.   

, ,Amax ,Amin

61490 0,63 -0,54
62233 0,537 -0,416
66233 2,764 -0,183
67623 0,043 -0,042
72459 1,24 -1,56
74971 2,37 -1,306
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 66233 , 
. 1. 

, 

 1 –  66233  X:
1 – , 2 – , 3 – , 4 –

. 1 , 

.

. PSV-400 Polytec, 
 ( ). 

, 
 66,2 , 

1,0–1,5 . 
 30 .2.

 2 – 
 30 
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 11–14 
 30  20–21 

%.1~
, 

.

1. Design of a Smart Ultrasonic Transducer for Interconnecting Machine
Applications / Tian-Hong Yan and est. // Sensors. – 2009. –  9. –P. 4986 –5000.

Process of modeling of values and forms of own frequencies of ultrasonic
system microwelding is considered by finite element model.

,  5-
, 

, , , bukhalko@gmail.com.
 – , 

, ,
,

, , vlanin@bsuir.by.

 621.382
. 

-
 ( ). 

. 
.

. )  DD1 561 2 [1]. 
1 , , 

mailto:bukhalko@gmail.com
mailto:vlanin@bsuir.by
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1. :  / . ,
. , . , . – .: , 1991. – 493 .

Designed and manufactured a device for studying the principles of pulse-width
modulation (PWM). The basis of the construction is a generator of rectangular pulses
of variable duty cycle. As the load using a filament lamp.

,  4 , 
, ;

, , volkda88@mail.ru.
 – , -

, , 
; , .

 621.396
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Pic16F876.  TC1 ,
. 

.2.)  Proteus IDE.

 2 – 
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,
 0.2 

 0  250 , 
, 

.2.

The project of automatic system for temperature control has been proposed. Its
electrical scheme with the use of Proteus IDE was simulated.

,  5 
,

, .
 – , 

, , -
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, , , bas@grsu.by.
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. , 
: 1) 

; 2) 
; 3) ;

4) , ; 5)
; 6) .
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)  ( ). 
.
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. 
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. 
. 

, 
. , 

,

.
  

, 

. , . 
, 

.

1. , . :  / . , . ,
. ; . . . . . . – . . – .: ,

1982. – 592 , 1977.
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2. , . : 2- . 4.1 / .
; . . – .: , 1989. – 304 , .

In the given work the most convenient and authentic methods of calculation of
properties of gases and liquids are considered and analysed. The density of gases and
mixes of gases, factor of dynamic and kinematic viscosity, heat conductivity factor,
ideal-gas and isobar thermal capacity, pressure of sated steam are expected.

, ,

, , , petrik88@rambler.ru.
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, , ,
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, nik@grsu.by.

 536.331
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12 xxx −=∆

12 yyy −=∆ . , 
, . 

. 
L
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. 
.

, ,
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. 
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L
x

22 Lh

x

+
. , 

−∞ +∞
2
π−

2
π . , 

.

1. :  12.1.004-91 // 
. . – .: ,

, 1992. – 78 .
2. , .  / . . – .: 

», 2006. – 501 .

The local integrated density of the heat flow radiated from plane heat emitting
surface has been calculated as an approximation to Lambert source.
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 CALS-
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1. , . . CALS-
 / . , . .– .: . . , 2002. –

320 .
2. , .  CALS- , 
/ .  //  [ ]. –
2006. –  10. – : http://www.neg.by/publication/
2006_02_03_6684.html. – : 12.11.2009.
3. , . :  /

. . – .: « », 2007. – 272 .
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36  XVIII: : – : , 2010

In a market economy to compete successfully withstand only businesses
applying in their work of modern information technology (IT), in particular, CALS-
technologies.

,  5 

, , , frezaz@yandex.ru.
 – , 

; ,  « »,
, .

 535.3
. 

2012TiOBi

 BTO.

, , [1, 2],
.

 BTO.
:

,54.2n0 =
12

41 105r −⋅= , 6=ρ , 
 15 , 6328.0=λ , ( )011 ,

2E0 = . 

( ) ( )( ),r/yxexpI/II N
0

NN
d0 +−⋅= 22r0 =  – 

, dI  – , 1I0 =  – 

mailto:frezaz@yandex.ru
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( ),II d0 = 8N =  – 
.

,  x- , 

0E
ρ

.

3.35≈θ [ ]( ).111||E0
 ( .  – ) 

 2.6 
 ( . )  ( . ) 

 ( . ) . 
 ( .  – ) 6=ρ , 

, 
2.4  ( . ), -

 ( . )  ( . ).

 – 
3.35≈θ  (  – ) – 

; (  – ) – ; 1 – 
; 2 – 

,  - 
; 3 – 

,  - 
.

ρ = 0 

ρ = 6 

Ix

Ix

I

I

Iy

Iy
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1. , . 
 // . ,

. , . , . , .  // . – 2003.
– . 33,  5. – . 446–451.
2. , . 

/ . , . , . , . , .  //
. – 2007. – . 37. –  4. – . 353–357.

We present the results of the theoretical investigations of the propagation of
two-dimensional super-Gaussian light beams in BTO crystal.
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, , davalenta@inbox.ru.
 – , -
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. vasshep@inbox.ru.

 681.335
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561 3 554 3. 
 [1]. 
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mailto:davalenta@inbox.ru
mailto:vasshep@inbox.ru


39
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«Centronics». . 
D1 ,
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.

, 
 «

», 
 « ».

1. , .  / . , . . – .: ,
1993.

A simple laboratory model of "one-step integration of ADCs", used in the
laboratory workshop "Bases of automation of experiment" is elaborated by the
students of physical specialties.
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1. Szekely, J. Heat-transfer fluid flow and bath circulation in electricarc furnaces
and dc plasma furnaces / J. Szekely, J. McKelliget, and M. Choudhary // Ironmaking
and Steelmaking. – 1983. – Vol.10. No.4. –  P. 169-179.
2. Henning, B. DC furnace containment vessel design using computational fluid
dynamics / B. Henning, M. Shapiro and L.A. le Grange // Proceedings: Tenth
International Ferroalloys Congress, 2004. – Cape Town, South Africa. – P. 565-574
3. ANSYS Theory Reference. Ninth Edition. SAS IP, Inc.

The article is devoted to investigating and to operationing of electrovortical
movement of the molten metal in DC electric furnace. In the present article the
problem is stated and the physical and mathematical model of proceeding processes is
resulted. The algorithm of the problem solution is developed and the predicted results
of velocity fields of liquid metal, obtained by the programmatic-calculable complex
ANSYS, is received.
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The radiograph of jugular segment was examined, the distanced between every
group of vertebras were measured and the diagrams of dependence of this distances
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on position was made. The physical parameter: the Ung’s module for intervertebral
disk was found.
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1. Analog Devices, Inc. | Converters Amplifiers Processors MEMS A/D
Converters Analog to Digital [ ] / AD7893:  True Bipolar Input,
Single Supply, 12-Bit, Serial 6 µs ADC in 8-Pin Package. – Analog Devices. – Mode
of access: http://www.analog.com. – Data of access: 23.02.2009

The article is devoted the 12 bit analog to digital converter (ADC), allowing to
process and display the analogue information by means of the PC.
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1. Camillo-Castillo, R.A. Impact of dopant profiles on the end of range defects for
low energy germanium preamorphized silicon / R.A. Camillo-Castillo, M.E. Law,
K.S. Jones // Mat. Sci. Eng. B. 2004. Vol.114–115. P.312–317.
2. Velichko, O.I. Modeling of the long-range interstitial migration of ion
implanted boron / O.I. Velichko, N.V. Kniazhava // Comput. Mat. Sci. 2010. (

).
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Modeling of interstitial boron diffusion in the nanometer layer formed by low
energy ion implantation during thermal annealing at a temperature of 750  has been
carried out.
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4. Pulsed jets: fundamentals and applications / M. M Vijay // Proc. 5th Pacific
Rim Int. Conf. on Water Jet Technology. New Delhi, India, February 3-5, 1998.-
P.610-627.
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.: , 1979. - 392 .

The finite element-based program ANSYS FLOTRAN was used for the
simulation of steady-state fluid flow inside the impact hydraulic jet. The flow
parameters were obtained for viscous, incompressible water and glycerol. The friction
loss was estimated by the Bernoulli equation using disappearing-viscosity method.
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The percolation heat conductivity of composite materials is investigated by computational
modeling.
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1. Slonczewski, J.C. // J. Magn. Magn. Mater. / J.C. Slonczewski. – 1996. – Vol.
159. – L1 – L7.
2. Puliafito V. // IEEE Trans. Magn. / V. Puliafito. – 2008. – Vol. 44,  11. –
P. 2512 – 2515.

We present results of simulations of magnetization oscillations in ferromagnetic
disk excited by a spin-polarized current when no external magnetic field is applied.
We investigated the influence of the disk size on the oscillations frequency.
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The generalization of the lattice. Shown the relevance and the need to study
them, to describe objects having noncrystallographic symmetry.
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The developed model of laboratory work «the sample-storage device», applied
is described at course studying «Bases of automation of experiment» students of
physical specialities.
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.  // , 2009.–  3.– . 147–152.
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 // , 2009.–  6.– . 86 – 91.

Modeling of infrared heating process of the printed-circuit-board surface is
considered at the soldering SMD. Modeling of infra-red heating profile has allowed to
calculate temperature in a heating zone of depending on time and distance to optimize
process of montage or demontage electronic modules.
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The experimental study of thermal conductivity of composite material based on
fluoroplastic with a metal filler. The experimental data are compared with the
calculated.
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1. Blair, S. Spatial soliton angular deflection logic gates / S. Blair, K. Wagner //
Appl. Opt. – 1999. – Vol. 38, N. 32. – P. 6749–6772.

The dependence of relative intensity transverse distribution of the super-Gauss
light beam on the Kerr media thickness is investigated.
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The program to generate and investigate  fractal objects parameters with LDA-
method was created.
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 (SFM – spin-flip model)
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The phenomenological numerical model for polarized radiation forming inside
single-mode semiconductor injection laser is constructed and applied to description of
polarization switching (PS), polarization hysteresis and influence of injected signal's
parameters on the polarization phenomena character.
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Investigations of influence of thermal phase lattice on generation characteristics
of radiation of the DFDL are executed at nanosecond duration of excitation.
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We propose the equation which describes formation of metal clusters in
compression plasma flow. Arguments are given which emphasize the necessity of
taking the interaction of atoms into account.
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Designed and built a universal, stabilized power supply based on chip voltage
regulator LM317
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Mechano-chemical corrosion of a linearly elastic thick-walled tube under
constant pressure has been investigated. The problem has been reduced to the first-
order ordinary differential equation in stress intensity. The analytical solutions of the
equation have been found.
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Research of Zn-Ni alloys electrodeposition kinetics in sulfate electrolytes is
done. The influence of substrate activity and electrolysis conditions on alloy current
yield has been analyzed.
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In this work the structure of copper-carbon (Cu-C) thin films with different
carbon content formed under the effect of compression erosion plasma flow generated
by quasistationary erosion plasma accelerator on silicon plates has been researched.
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 259, 541, 1091, 1634  2186
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 Si-0  540 1− . 
: 0,0026.

, 4SiO
.

, 
, 

.

In this work have been studied the molecular structure of the pigment
ultramarine and also Raman spectra from a suspension of ultramarine deposited on
SERS-active surface of the sol-gel silver mica substrate and directly on the substrate.
The high frequency bands are analyzed in assumption of anharmonic vibration and
ultramarine structure.
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The Debya temperatures of microcrystal’s were calculated for along and normal
to a plane of these crystal cleavage.

,
,

, , balinski.at@gmail.com.
 – , -

, , 
, , ,

liopo@grsu.by.

 537.9
. , . , . , . ,

. , . 

. 

.

 [1]. 

. -

mailto:balinski.at@gmail.com
mailto:liopo@grsu.by


92  XVIII: : – : , 2010

, 
, 

.

( ) C14020 ο− , 

, 
, , 

. C35ο

, 
 [2]. 

C64ο

, 
 [2]. 

( )ο13090 −

. 
, ,

, 
( )ο13090 − .

, 

 (0–60)  (0–10) 
 3 . 

.
, 

, 
, 

 [2]. 



93

, 
, 

.
, 

, , 
, , 

 [3]. 

.

.

1. , . :
, ,  / .  [ ]. – :

, 2007. – 431 . .
2. , .  / .  // .: , 1985. –

. 399.
3. , . 

, 
 / . , .  // 

. 2009. – . 51. – . 12. – . 2394–2399.

Electret properties of dispersed mica with different specific surface areas of
solid particles are investigated. The presence of the inner electric field in the
considered system is revealed and possibility of controlling its strength is analyzed.
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1. K.T. Ramakrishna Reddy, N. Koteswara Reddy, R.W. Miles. Solar Energy
Materials & Solar Cells, 90 (2006), 3041–3046.
2. M. Gunasekaran, M. Ichimura. Solar Energy Materials & Solar Cells, 91
(2007), 774–778.
3. Ogah E. Ogah, Guillaume Zoppi, Ian Forbes, R.W. Miles. Thin Solid Films 517
(2009), 2485–2488

4. A. Lopez-Otero. Thin Solid Films, 49 (1978), 3–57

SnS thin films were produced by hot wall deposition method. Crystal structure
and phase composition of the films were examined by X-Ray diffraction method.
Investigation of topography of SnS surfaces was performed using atomic force
microscopy.
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Measurement of spectra of absorption and fluorescence is carried out, and
kinetics fluorescence at excitation by pulses picosecound duration phenalemin,
coumarin and perilen dyes in liquid solutions and solid-state composite environments
is also investigated.
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 Al, Cu, Mg, Zn  1,1 – 1,2 ; Pb –  1,3 – 1,8 .

.  (I) 
 ( ) 

-1 -2 -3 -4 -5

I 13,2 16,8 16,3 16,3 14,6Al (I)
(309.173) O 0,9 1,2 1,1 1,1 1

I 3861,7 4828,5 3614,0 6852,3 11641,0Ca (II)
(393.239) O 0,3 0,4 0,3 0,6 1

I 15,5 14,7 16,7 21,75 18,1Cu (I)
(324.754) O 0,9 0,8 0,9 1,2 1

I 16,5 17,1 17,6 18,6 17,0Mg (I)
(285.099) O 0,9 1 1 1,1 1

I 18,9 22,9 27,6 26.9 14.3Pb (I)
(405.673) O 1,3 1,6 1,9 1,8 1

I 18,5 19,0 17,6 20,1 16,2Zn (I)
(330.126) O 1,1 1,2 1,1 1,2 1

, 

, 
 Al, Cu, Mg, Zn 

.

A relative content of several metals in rind of the spruce forest stock in the
industrial region of Minsk and at the territory of the Berezinski preserve has been
studied by the laser atomic-emission spectrometry method with spectral excitation by
double laser pulses.

,  «
». , , pavel.bely@tut.by.

– 
. , ,

Masha_P@tut.by.
 – , 

, , 
;

mailto:pavel.bely@tut.by
mailto:Masha_P@tut.by


100  XVIII: : – : , 2010

, ,
, ,

, , ,
zajogin_an@mail.ru.

 539.424

. , . , . , . ,
. , . 

, 

. 
, 

.

,  [1-3]. 
 [2] , 

, 

. 

, 
.

ϕ

: 1 – , 2 – 
q+ q− in , 

,  3 – 
0µ . 

mailto:zajogin_an@mail.ru


101

, 
. 

, 
 [1]. 

, 
ϕ :

,
kT
qshqn2

dz
d

kT
L

kT
n1

dz
d

0

i0

0

2
0

2

2







 ϕ

ε
=






















 ϕµ
−′

ε
µγ

+
ϕ

z  – 
, γ  – , 

, n  – 
, T  – . 

ϕ E
z

.

, 
, 

 [3]. 
( )zε

, z :

( ) ( )
( ) ,

kT
ER

kT3
g

3
n4

1z2
z91z 0

2
0



















 µµ
+α

π
+ε

ε
=−ε

dz/dE ϕ−= – ,
.

, 

.
, 



102  XVIII: : – : , 2010

, 
.

1. , .  / . . – .: , 1985. –
. 399.

2. , . :
, ,  / .  [ ]. – :

. 2007. – 431 . .
3. , .. 

, 
 / . , .  // 

, 2009. – . 51. – . 12. – . 2394-2399.

Specific features of molecular ordering in thin films of polar liquids on a
charged solid surface are analyzed. Nonlinear self-consistent equation for the potential
and strength of the inner electric field in the considered film structure has been
obtained.
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2TiO  have been prepared by a chemically modified sol-gel technique.
Sensinq properties are tested.
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3. Williams, A.T.R. Relative fluorescence quantum yields using a computer
controller luminescence spectrometer / A.T.R. Williams, S.A. Winfeld, J.N. Miller. //
Analyst. – 1983. – V. 108. – P. 1067.
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The method to determine concentration of hydrogen peroxide in aqueous
solvents was proposed.
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iν
,
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, -1
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, -1

5 -
methyl stretch)

- 1123 1126

ν30 1170 1165 1165
ν13 1216 - -

- - 1235
(CaH=) - - 1304

ν41 - 1342 1349
ν4 1369 1371 1369
ν12 1389 1394 1391
ν28 - - 1426
ν38 1513 1499 1498
ν11 1544 1549 -
ν2 1565 - -
ν37 - 1579 1573
ν10 1608 - -

b) 1631 1632 1634
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1. Rong-Sheng, Ling Zhu, Michael P.Morris. Sedimentation Classification of
Silver Colloids for SERS
2. Songzhou Hu, Kevin M. Smith, and Thomas G. Spiro. Assignment of
Protoheme Raman Spectrum by Heme Labeling in Myoglobin// J. Am. Chem. Soc.–
1996.– V.1,  118.- .12638 –12646.

SERS and Resonant Raman spectra of oxy- and met-forms of
hemoglobin were measured. Assignment of vibrational bands in spectra was
carried out.
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4PO  L-
 TGS.
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:

( ) ( ) TGSSOHCOOHCHNH 42322 −⋅

( ) ( ) ( )[ ] TGSPPOHSOHCOOHCHNH x43x142322 −⋅⋅ −

( ) ( ) ( )[ ]{ } LVTGSSOHHCONHCHCHCHCOOHCHNH 4231.022239.022 −⋅
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The following presents the results of reseach of influense of groups
modificators and growthconditions on the properties of TGS, TGSP, LVTGS and
LVTGSP crystals.
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It is shown that a turn of an object in holographic reversible shearing
interferometry in the case of object swith linear dimensions not exceeding half the
diameter of a probe light beam allows the doubling of the sensitivity of interferograms
mapping changes in a wavefront caused by the object.
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32SeIn .

32SeIn
 ( ).

 > 99,9998 %, 
, .
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–3 CuK –  c 
.
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32SeIn .

 0,5
 10 2

.
32SeIn

, 
7-12 7-14.
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65 10,10 32SeIn
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25e ≈ , 45e ≈ .
tg

, 

 290-295 .
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Suppl. 39 - 1, 44 (2000)
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4. T. Negami, N. Kohara, M. Nishitani, T. Wada, T. Hirao. Appl. Phys. Lett. 67,
825(1997).
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The dielectric constant and loss-angle tangent at different frequencies and
temperatures for single crystals 2 3In Se  have been explained.
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2. Savrasov, S. Yu. Full-potential linear-muffin-tin-orbital method for calculating
total energies and forces / S. Yu. Savrasov, D. Yu. Savrasov // Phys. Rev. B. – 1992. –
Vol. 46. –  19. – P. 12181–12195.

The possibility of chemical bonding existence aside with ionic bonding in white
tin crystal is investigated in this paper. Charge density distribution diagrams are
calculated from first principles. It is shown than the chemical bonding in white tin is
ionic along all directions.
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1. Kuzmenko, A.B. Kramers-Kronig-constrained variational analysis of optical
data / A.B. Kuzmenko // Rev. Sci. Instrum. – 2005. – Vol. 76, – P. 083108  083112.

Polycrystalline materials ( ) 3FeOA,Bi (A=La, Nd, Gd) were synthesized by
the conventional ceramic method. The single-phase formation of these compounds
was confirmed by X-ray diffraction studies. Dielectric and optical properties were
studied by method of dielectric spectroscopy. The complex of optical functions was
calculated in region of lattice and electronic resonances.
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2. Kuzmenko, A.B. Kramers-Kronig-constrained variational analysis of optical data
/ A.B. Kuzmenko // Rev. Sci. Instrum. – 2005. – Vol. 76, – P. 083108  083112.

Dielectric functions of polycrystalline BiFeO3 were studied by method of
dielectric spectroscopy.
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, , 1988. – 316 .
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. . , 1967. – 278 .

3. , .  /
. , . , . , .  // . –

 2. – 2008. –  3 (73). – . 93-99.
4. , .  / . . – .: . .

.– . , 1963. – 696 .

Changes of properties of water in a film condition on micas uvenile surface is
determined by influence of the electrical field. It is necessary to take into account that
the structure of a water film crystal different structure of bulk water.
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 – ,  3D ( ). 
 LiF ( ).

,  195  Xe,  0,57×10 11 2

The irradiation experiments on the cyclotron ion accelerator DC-60 (Astana,
Kazakhstan) are presented. LiF crystals were irradiated with 195 MeV Xe+20, 117

 Kr+13, 18  N+2ions. Surface defects are investigated with high resolution
scanning electron and atomic force microscopy.
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In this abstract discussed method of the emission current calculation from
thermo-cathode. Showed the result of emission current calculation in depending on
filament current for real tungsten cathode.
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The method to create of liquid crystal elements to transform linear polarized
laser beam into beam with radial or azimuthal polarization has been considered.
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 Q  [1] 

 ThT  Q=0,0043 [2]. 
 BTA-1  BTA-2 

,  ( .). , 
 BTA-1, BTA-2 

 ( . ). , 
5~ . 

a 
. 

, 
.

. 

, Q ,
ε(Q)

ThT BuOH 1,399 0,0043
BTA-1 EtOH 1,362 0,0272 6,9%
BTA-1 H2O 1,330 0,0052 3,3%
BTA-2 EtOH 1,362 0,0389 3,9%
BTA-2 H2O 1,330 0,0069 1,4%
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1. Williams, A.T.R. Relative fluorescence quantum yields using a computer
controller luminescence spectrometer / A.T.R. Williams, S.A. Winfeld, J.N. Miller //
Analyst. – 1983. – V. 108. – P.1067.
2. Maskevich, A.A. Spectral Properties of Thioflavin T in Solvents with Different
Dielectric Properties and in a Fibril-Incorporated Form / A.A. Maskevich [at al] // J.
Proteome Res. – 2007. – Vol. 6 (4). – . 1392–1401.

Dependence of fluorescence quantum yields for thioflavin T derivatives (BTA-
1 and BTA-2) on viscosity of aqueous and ethanol solutions were studied.
Comparison of fluorescence properties of ThT with properties of BTA-1 and BTA-2
allows to conclude that cationic forms of BTA-1 and BTA-2 can be considered as
molecular rotors.
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2.
 / .  [ .] // 
:  18- . ., , ,

8-12 . 2008 .:  2 . – . [ .], 2008. – . 2. – . 581-583.

The influence of electrolyte composition and electrical anodizing conditions on
crystalline structure, phase composition and IR spectroscopic properties
of galvanostatic formed porous anodic alumina oxide has been studied.
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+3Tb . 
C1000T ο=
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1. , . 
3+−Tb3+ / .  [ .]

// . 2004. – . 46. –  8. – . 1386–1392.
2. Malashkevich, G.E., // Optical centers of cerium in silica glasses obtained by
the sol-gel process / G.E. Malashkevich. – J. of Non-Cryst. Solids. – 188. – 1995. –
P. 107–117.

Quasiceramics  made of CeO2 nanoparticles in silica shell have a mosaic
structure in which both well-compacted consistent and porous areas are present.
Developed material is prospective for creation of effective luminescent optical
ceramics on a basis of the Ce- and Tb-containing nanoparticles.
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 TaN, TiN  WN .

1. , .  /
. , .  [ .]. – Intermatic, 2008. – . 43–52.

2. Laurila, . Tantalum-based diffusion barriers for copper metallization. /
. Laurila, // Espoo, 2001.

In the production of integrated circuits are widely used metallizing system
based on copper films and the barrier (or diffusion) layers. Barrier layers are formed
in contact: Cu-barrier layer-Si and should exclude the mutual influence of copper and
the active region of the integrated circuit. The analysis of the existing barrier layers,
composed of their classification, assessed the effectiveness of barrier layers based on
nitrides of refractory metals.
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,  [1–3].

1. Baluschev, S. Two pathways for photon upconversion in model organic
compound systems / S. Baluschev [at al] // J. Appl. Phys. – 2007. – Vol. 101. –  2. –
Art. ID 023101.
2. Baluschev S. A general approach for non-coherently excited annihilation up-
conversion: transforming the solar-spectrum / S. Baluschev [at al] // New J. of Phys. –
2008. – Vol. 10. – Art. ID 013007.
3. Monguzzi, A., Tubino R., Meinardi F . Upconversion-induced delayed
fluorescence in multicomponent organic systems: Role of Dexter energy transfer /
A. Monguzzi, R. Tubino, F . Meinardi // Phys. Rev. B. – 2008. – Vol. 77. – Art. ID
155122.

The aim of this work is theoretically research of up-conversion process in the
system of the couple donor and acceptor molecules. We define characteristics
requirements of donor and acceptor molecules for maximal values of quantum
efficiency of up-conversion process.
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, .  89, 375 (2009)
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.  84, 180 (2006).

3. . , . , . , . , .
. .  88, 608 (2008)

The research of structure, magnetic and magnetransport properties of system
Pr0.5Sr0.5Co1- FexO3 is carried spent.
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1. Kuzmenko, A.B. Kramers-Kronig-constrained variational analysis of optical data
/ A.B. Kuzmenko // Rev. Sci. Instrum. – 2005. – Vol. 76. – P. 083108  083112.

Distribution of nonequivalent ions of bismuth in BaBiO3, is investigated by
methods of dielectric spectroscopy.
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1. Crofts, A.R. The Q-cycle - a personal perspective / .R. Crofts //
Photosynthesis research –2004. – V. 80. – P. 223-243.
2. Seegers, W.H., Blood Clotting Enzymology /W.H. Seegers, N.U. Bang // NY:
Academic Press; 1967.
3. Linnane, A.W. Coenzyme Q10 – its role as prooxidant in the formation of
superoxide anion/hydrogen peroxide and the regulation of the metabolism. /
Linnane A.W., M. Kios, L. Vitetta // Mitochondrion – 2007. –V. 7,  1. – P. 51–61.

It has been shown by the method of chemiluminescent analysis that the reactive
oxygen species (ROS) production by glass adhesion-stimulated phagocytes reduced in
a dose-dependent manner under the action of menadione and coenzyme Q0 at
concentrations 49 101101 −− ⋅−⋅  mol/l. Coenzyme Q10 did not reveal antioxidant
properties during ROS generation by phagocytes at all concentration range.
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1. The environmental dependency of protein folding best explains prion and
amyloiddiseases / J.W. Kelly // Journal of Structural Biology. – 1996. – Vol. 6,
2.  11. – P. 124–132.
3. The binding of thioflavin–T to amyloid fibrils: localization and implications /
H. Krebs [et al.] // Journal of Structural Biology. – 2005. – Vol. 149,  4. – P. 30–37
4. Spectral properties of Thioflavin T in solvents with different dielectric
properties and in a fibril–incorporated form / Alexander A. Maskevich [et al.] //
Journal of proteome research. – 2007. –  6. – P. 392–401.
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Steady-state and time-resolved fluorescence properties of Thioflavine T bound
to DNA from chicken erythrocytes, polyvinyl alcohol films and in fibril incorporated
form has been studied. The influence of polymeric matrix on fluorescent properties of
ThT has been analyzed.
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2.  9.309-86 94 
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 / .  // . – 2004. –

. 73. –  1. – 107 .

In work research of influence of x-ray radiation on disseminating ability of
electrolytic for reception of alloy Zn-Ni is conducted. The increase in disseminating
ability of electrolytic under radiation Is revealed.
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1. , .  / . . – .: . .
. . – 1967. – 696 .

2. , .  /
.  // . – : . – 2007. –  2. –  1. – . 50–56.

3. , . 
 / .  // : .

-17, , 16-17  2009 . / . .  ( . .) [ .]
– : ,–  2008. – . 32–33.

It was described the influence of particle size to energetic condition of matter in
nanomeasure scale.
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1. D. C. Elias, R. R. Nair, T. M. G. Mohiuddin, S. V. Morozov, P. Blake,
M. P. Halsall, A. C. Ferrari, D. W. Boukhvalov, M. I. Katsnelson, A. K. Geim,
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K. S. Novoselov. «Control of Graphene’s Properties by Reversible Hydrogenation:
Evidence for Graphane» // Science.– 2009.– V. 323.– P. 610–613.
2. , .  / . . – .: .
1967. – 389 .
3. , .  / . . – .: . 1967. –
491 .
4. , . - 

 / . , .  // , 2009. –  2. –  1. –
. 114–120.

The ratio of Debye’s temperatures of graphite to graphane phasses is equald
about 0,85, if other their structure-phisics parameter, are the same.
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1. V.B. Nazarov, T.G. Vershinnikova, M.V. Alfimov, Russ. Chem. Bull., 1999,
48, 1998.
2. V.B. Nazarov, V.G. Avakyan, T.G. Vershinnikova, M.V. Alfimov Rus. Chem.
Bulletin, 2000, 49, 1699.
3. Nelson, G. Fluorescence Quenching Studies of Cyclodextrin Complexes of
Pyrene and Naphthalene in the Presence of Alcohols / G. Nelson, I.M.Warner. –
J. Phys. Chem. 1990. – 94. – . 576–581.
4. Patonay, G. A Systematic Study of Pyrene Inclusion Complexes with −β ,

−γ , and  -Cyclodextrins / G. Patonay, A. Shapira, P. Diamond, I. M. Warner. –
J. Phys. Chem. 1986, 90. 1963–1966.
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Spectral and kinetic properties of fluorescence for inclusion complexes of
pyrene with −β and −γ cyclodextrin were studied. It was shown that upon complex
formation pyrene fluorescence was not quenched by oxygen and iodide ion.
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The characteristics of accumulation processes of porphyrin dyes in lymphocytes
have been studied. It has been determined that the level of accumulation depends on
polarity of the dye and activation of the cells. The selective phototoxicity of sensitizer
has been observed in activated lymphocytes.
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. 
,  ( 00TEM , 

) -Ne  ( 8.632=λ ) -
YAG:Nd
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8.4Lscr = .

 – 

shiftdx  [1] 
 (1), crystL crystH – 

dT/dn,T ch−δ  –
n, Ta  –

.

[ ] scrch
cryst
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Tshift LT

H
L

n)1(dT/dndx ⋅δ⋅⋅−α+= −
(1)
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E // c E ⊥ c,  Tα  –
k // c k ⊥ . 

.
[ ]n)1(dT/dn T −α+  – 

 – .
.

– 
, 

[ ]ndTdn T )1(/ −+ α  x10-6 K-1

E
λ  = 632.8 
GdVO4 k // c

λ  = 632.8 
GdVO4 k ⊥

E // c – 6.13
E ⊥ c 13.46 6.93

λ  = 632.8 
Nd:YVO4 k ⊥

λ  = 1.064 
Nd:YVO4 k ⊥

E // c 6.78 3.60
E ⊥ c 11.21 8.32

1. Vatnik, S. [et. al.] // Appl. Phys. B. – 2009. – Vol. 95. – P.653.
2. Kaminskii, A.A. [et. al.] // Cryst. Res. Technol. – 2008. – Vol. 43. – P. 1117.

Thermooptical parameters in anisotropic vanadate crystals 4GdVO  and

4YVO were determined using a probe beam being passed through the crystal with
steady-state linear thermal gradient.
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.
It is established, that during accumulation of a photosensitizer in a living

organism the environment of a molecule of dye in process of redistribution of a
photosensitizer from blood in a tissues. Influence of various forms of hemoglobin of
blood on the form and position of a spectrum of fluorescence of dye is shown.
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1. , . . /
. , .  //  «

», 25.09 – 29.09,  – ,
2006.
2. , . 

 LED-ON-
SILICON / . , . , . , . . –

, 2008. –  5. – . 97–103.

Obtained results show the perspective usage of developed methods which use
aluminium alloys containing holmium and impulse optical bake for solution of
problems of fabrication reliable ohmic contacts.

, 
, ,

, mokii@tut.by.
, , 

 « - » 
, , ,

chernykh@bsuir.by.
 – ,

,  « - », 
, ,

, chernykh@bsuir.by.

mailto:mokii@tut.by
mailto:chernykh@bsuir.by
mailto:chernykh@bsuir.by


171

 577.3
. 

, 
, 

, , +3La , 
, , 

.

, 
, , , +3La  [1]. 

, , 
 [2].   

. 
+3La –

. 
+3La –  – 

,  ( ) 
» – , 
.

,
. 

, 
 [3]. 

, 
, . , 

, ,  1-3 .
,  – 

 « ». 
 « » 

, 



172  XVIII: : – : , 2010

, 
.

, 

, 
»  [4]. 

, ,
, 

.

, , 

. 
+3La , 

. 
,

+3La , . 
-

. , -
, , 

+3La
.

1. Davis, R.L. Lanthanum deposition in a dialysis patient / R.L. Davis, J.L.
Abraham // Nephrol. Dial. Transplant.– 2009. – Vol. 24. –  10. – . 3247–3250.
2. Coordination of Ce(III) and Nd(III) with pentaethylene glycol in the presence
of picrate anion: spectroscopic and X-ray structural studies / E. Kusrini [et al.] //
Spectrochim. Acta A. Mol. Biomol. Spectrosc. – 2009.– Vol. 74. –  1. –

. 120–126.
3. Effects of hydrogen peroxide on neutrophil ability to generate reactive oxygen
and chlorine species and to secrete myeloperoxidase in vitro / A.I. Kavalenka [et al.] //
Cell Tissue Biol. – 2007. – Vol. 1. –  6. – P. 551–559.
4. , . :  /

. . – .: , 1997. – 624 .
 It was revealed that the preparations contained lanthanum ions inhibit

chemiluminescence of phagocytes concerned with their activation and induce
aggregation of cells and suppress adhesion of cells to glass surface.
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. 2004. – . 2. – 11 c.
2. Kreiberg, U. Optical Properties of Metal Clusters / U. Kreiberg, M.Vollmer. –
Berlin: Springer, 1995. – 134 p.

Optic properties (transmission, reflection and extinctin)  spectra of polyimide
films implanted by Ni, Cu, Co, Fe, Mn, Ag ions with energy 40 keV in a dose range

21716 /105,1101 ⋅−⋅  have been investigated. Difference reflection and
extinction measured with implanted and non-implanted sides was observed.
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This paper presents the results of numerical study of characteristics of
polarization attenuators.
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-3  CuK  – 
 [3,4].
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1. B.Ch. Bairamov, V.Yu. Rud, Yu.V. Rud. MRS Bull., 23, 91 (1998).
2. H.D. Lutz, M. Feher. Spectrochimica Acta. 27A, 357 (1971).
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3. Bodnar, I.V. Growth and properties of
2 4FeIn S  single crystals / I.V. Bodnar,

S.A. Pavliukovets, I.A. Victorov, K.V. Charnyakova, Yu.A. Fedotova // Physics,
chemistry and application of nanostructures (Nanomeeting 2009), Minsk, Belarus, 26
– 29 May 2009. – P. 295 – 298.
4. , . 42SFeIn

 / . , . ,
.  //  2009. –  43. –  11. –  1553 – 1556.

The dielectric constant and loss-angle tangent at different frequencies and
temperatures for single crystals 42SFeIn  have been explained.
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A method to perform a layer-by-layer analysis of plant objects (rind of larch)
has been developed enabling estimation of the concentration for some elements (e.g.,
Ca) on spectral excitation by double laser pulses.
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 XIV  « ». 29
-1 . – . – 2009. – . 124.

In this work are defined parameters of the process of synthesis of polysilicon
films, formed by the method of ion beam focusing, and discovered the influence of
process parameters on the morphology and optical parameters.
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In work results of test of composite materials on the basis of the polyamide 11
modified nanocomponents of various structure and a structure are presented: the
fluorinated soot, nanodispersion "forum", silicon. Optimum concentration of
modifiers in volume of a polymeric matrix is established.
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In work results of researches rheologicol characteristics of composite materials
on the basis of the polypropylene modified by disperse particles of glass are
presented. Nonmonotonic character of dependence of an indicator of fluidity melt
from concentration of the modifier in volume of a polymeric matrix is established.

,  4 , -
, 

, , , vla-potreba@yandex.ru.
 – , 

, , 
, ,

, .

 534.286-8
. , . , . 

. 
.

,

mailto:vla-potreba@yandex.ru


188  XVIII: : – : , 2010

 [1,2]. 

. 

( )sη .

2256 CHFSOHC

3256 CHFSOHC  293–

363 . ( )ρ

 0,05%. ( )ν

 1,5%.

( )ρν=ηs , , 
 [3,4]:













 ∆












 ∆
−=













 ∆
=η

≠
η

≠
η

µ

≠
η

µ RT
H

exp
R
S

exp
V

hN
RT
G

exp
V

hN eAeA
S , (1)

h  – , AN  – , µV  – 

, ≠∆ eGη , ≠∆ eSη , ≠∆ ηH  – , 

. ≠∆ eGη
≠∆ eSη , 

 (1), 
).

( )ρη /ln s
1−T . ≠∆ ηH

.



189

K
T ,

3−⋅
,ρ S

⋅
⋅ ,310η H ,≠∆ η

c
,1011⋅ητ

3−⋅
,ρ S

⋅
⋅ ,310η H ,≠∆ η

c
,1011⋅ητ

C6H5SO2CHF2 C6H5SO2CF3
293 1397,7 1,56 15,31 8,82 1415,6 3,84 17,69 23,40
303 1386,8 1,05 14,84 5,75 1402,6 3,01 17,70 17,82
313 1375,8 0,73 14,40 3,89 1389,6 2,40 17,72 13,91
323 1364,9 0,52 14,15 2,89 1376,7 2,02 17,85 11,50
333 1353,9 0,39 13,66 2,01 1363,7 1,60 17,78 8,90
343 1342,9 0,31 13,45 1,57 1350,7 1,36 17,88 7,42
353 1331,3 0,23 13,02 1,15 1337,8 1,16 17,44 5,19
363 1320,0 0,16 12,23 0,76 1324,1

, 
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.: , 1982 – 592 .
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.: , 1975. – 375 .

4. , .  / . , .
, . . – .: ., 1948. – 581 .

Temperature dependence of the shear viscosity coefficient of fluorine-
substituted phenylmethylsulfone was explored. Activation enthalpy and relaxation
time of viscous flow were calculated.
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The effect of delay between double laser pulses ( 06,1=λ µm,
210 m/W10q ≈ ), ranging from 1 to 15 µs, on the processes of hole formation in

aluminum in the air has been studied experimentally.
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, . . – , 2003. – 171 .

3. , .  / . . – .: . . .- .
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It was prepared the method of analyses of the localizations and profiles of x-ray
diffraction maximal. The method are passed on Bertot`s theorem and Seherer´
formula.
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CdSe/ZnS  CdSe  4,0  2,1 .

CdSe/ZnS , 
 CdSe/ZnS 

. 

. 
.

τ
 CdSe/ZnS .  1, 

, , , 
.

, 
.

520 540 560 580 600
10

11

12

13

14

15

16

4 

3,2

2,6

2,1

τ, 

, 

 – τ
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Spectra of absorption and emission of anionic CdSe/ZnS nanoparticles are
presented. The dependence of CdSe nanoparticles optical absorption edge and
fluorescence band intensity on size of emissive CdSe core are presented.
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 Ti: Sp [2], 
 Nd: YAG c 

.

 1 – 2 . 

.

1. . ., , ., .,
.  70 (2003)

2. ., ., ., ., 
.  28, 225 (1999).

Transient absorption spectra of layered Ag/SiO plasmonic nanocomposites at
femosecond laser pulses excitation have been obtained and analyzed.
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a) b) c)
 –  CIS , 

 450 0  (a), 500 0  (b), 550 0  (c)
, , 

,  –  ( . ).

. 
 1,5  0,5 .

,  ( . ), 
, 

 Ra (  293  88 ) 
 Rq (  353  111

). 
 (Ratio Nominal/Full), .

.  CIS 

450 °  500 °  550 °
IS

, 2 1331 1331 1331
, 2 1440 1442 1350

0,923 0,924 0,985
, 293 140 88

, 353 179 111
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1. Kemell, M. Thin Film Deposition Methods of CuInSe2 Solar Cells / M. Kemell,
M. Ritala, M. Leskel // Critical Reviews in Solid State and Material Sciences. – 2005.
– V. 30. – P. – 11.
2. , .  ( ) / . ,

. . // , , . – 1997. – . 2,  3,
. 78–89.

In this work dependence of surface CIS of the films received at various
temperatures of a substrate is considered.
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Induced absorption in 2012TiOBi crystals has been studied under the effect of
radiation at different intensities with a duration ranging from pico to nanoseconds and
at a wavelength of 532 nm. The relationship between the photochromic effect and
radiation intensity with retention of the irradiation dose has been determined.
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– .: , 1980. – 328 .
2. , .  / . . –

: , 2003. – 328 .

In the article the analysis of applicability the exponential empirical equation for
description of temperature dependence of viscosity for methoxybenzene and its
fluorine derivatives are presented.
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Laser ablation is one of methods of reception of thin-film coverings. Laser
updating of film materials is based on influence on substance of laser radiation, with
the capacity exceeding some threshold value, thus the substance part is transferred on
a substrate.
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1. , . 
TlIn(S,Se) / . , . , .  //

ip. . . . . .- . . , 2005. – . 8 (47).
– . 60–66.
2. , .  / . ,

. , . . – : , 1976. –112 .
3. , X.  /
X. , . . – .: , 1980. – 288 .
4. , .  ( , 

) / . , . . – .:
, 1978. – 352 .

The research has shown that iron and aluminum polycrystals have electrically
neutral surfaces, though charge density in separate areas is not zero. We can assume
that it is Fermi energy that influences the amount of charge.
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= .      (1)

 – 
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. 
( )AXY +α= { }2,1n = . 

, 
 R(  2.7.2

(http://www.r-project.org)). , 
, .

α

: ;0088.0=α
A=1.09;  ( ) r=0.89; n=1 ;0018.0=α ;
A=5.52; r=0.88; n=2. 

 0.40496  ( α ) (  the 84th Edition of the
CRC Handbook of Chemistry and Physics, 84th ed. (2004)), 

0L  – 12.7  ([3]).

: ;198.0=α  A =-0.59; r = 0.84;
n=1; 021.0=α ; A=-2.59; r=0.88; n=2. 

 1337 K, 7.17L0 =  ([2]).

: 045.0=α ;  A  =
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0.35; r = 0.97  n = 1 ;0048.0=α  A = 7.48; r = 0.95  n =2.
 505 K,

8.30L0 = .

1. : . . XVII . . .
., . . ( , 16-17 . 2009 .) / . . ;
.:  ( . .) [ .]. –  : , 2009. – 316 .

2. , . : 
:  /

. , . , . . – : . – 2008. –
. 223 – 272.

3. , . , ,  / . 
– .: . – 2005. – 416 .
4. . - :

 / .  // .  2. –  2. – 2007. –
. 65 –71.

The validation of the generalized function of the description of dependence of
properties of matter from the size of particles in nanometric range is brought out.
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.
 in vivo 

.
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) 3
 4 . 

 5–7 
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.  in vivo , 

, 
 2 .

.

Research results of spectral-fluorescence characteristics several cyanine dies are
shown in present work. Investigations of photoactivity of indotricarbocyanine dies in
experiments in vitro in HeLa cells culture and in vivo on implanted sarcoma M-1 and
Jensen’s sarcoma  tumors.
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1. , . , , 
 / . , . , . . // 

 « -2009». ., 2009. –
. 366–368.

2. , . 
:  / .  [ .] // .

, . 1. –  1. – 2009. – . 14–20.

New method for multilayer spectral analysis of functional Ti-Zr coating was
suggested. Double laser pulses with 10 mks delay were used as a source ablative
plasma excitation.
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. ,  Xe 

, 
 [2].

 – 
+Xe

 F, Xe/ 2  1·1014 3·1014 1·1015 3·1015

, 2 401,2 401,2 401,2 401,2 401,2

, 2 434,9 426,5 432,0 430,3 419,5

  0,923 0,920 0,929 0,933 0,957

Ra, 226,2 309,7 294,7 257,2 233,5

, ° 70,6 116,2 123,9 119,9 93,2

, ( )aR
 401,2 2  226,2 . 

+Xe . 
 (  37 %) 

214 /Xe101⋅ .

 ( ). , 
, 

,   
.

1. , .C.  /
. , . . – 1, 30 (2008).

2. , .  / .
 [ .]. – 5, 42 (2008).
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Investigation of topography and wettability of the modified graphite surfaces
was conducted using atomic force microscopy and contact angle measurements.
Topography is considered as a main factor which is responsible for hydrophobic
properties of modified graphite surfaces.
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500~ , -
 ( . .).

 – , +Xe

 F, Xe/ 2 1·1014 3·1014 1·1015 3·1015

 ~20 , .% 0,11 0,12 0,13 0,43
 ~500 , .% 0,03 0,02 0,01 0,005

20~
./Xe101101F 21514 ⋅−⋅=

 3  4
. 500~

. 

The influence of +Xe  bombardment on chemical composition, structure of
graphite was established.
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1. , .  / . . – .: . . .-
. , 1963. – 696 .

2. , .  / . ,
. . – .: . , 1987. – 144 .

There is measured border L0 between nano- and macrostates of substance. If
size of crystal is so, that phonon with wave-length bigger than Debay’s wave-length
can’t extended, then substance possess properties which are distinguish from
properties of macrocrystal.
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225=ε ,  LLeuTGS ε  100.
 L-  L-

ε  25–30.  LLeuTGS; LAspTGS 

( )Tε . 
; -

; 
( )T1−ε

LValTGS; LLeuTGS; LAspTGS. 
. ( )δtg

.

:
1.  (  10 .%)

 (L- ; L- , L- )
 TGS.

2.  R-

 TGS.

1. , .  / . . – ., 1985. – . 2. –
. 107.

In work results of research of dielectric properties new 
crystals LvalTGS, LLeuTGS, LAspTGS crystals TGS received at updating are
resulted.
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1. , . 
 / . . – : . 1986. – 216 .

Structurally modified crystals triglycinesulphate are grown up under constant
thermodynamic conditions of growth. Are carried out complex researches of
polarizing characteristics of crystals ADTGSP. Essential influence of modifiers PO4
on properties of crystals is established.
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Investigate insulating characteristics of cellular concrete with coatings based on
PVA and waste glass products. Found that when applying nanocomposite coating
thermal conductivity and water absorption of samples decreases approximately twice.
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⋅⋅∞ ,105η 0t
C6H5SCH3 7,069 1977,97 -316,1

C6H5SCHF2 8,304 1756,03 -301,1
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-2009». – , 2009. – . 40-43.
2. , .  / . . –

: , 2003. – 328 .

The analysis of applicability the Vogel-Fulcher-Tamman equation for
description of temperature dependence of viscosity for fluorine-substituted
phenylmethylsulfide is conducted.
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4,688

4,690

a - Ti (c=4.6826 A)
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), 

 , /c 2

 j=25A/ 2

 j=100A/c 2

 – a
.

The influence of energy and current density of the high-intensity ion beams on
the structure and microhardness of titanium has been investigated in this research. The
microhardness of titanium has been found to increase up to 3GPa by means of solid
solution formation.
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1. Anufrik, S. Optimization of electrodes profile for excimer lasers / S. Anufrik [at
al] // IX 

 14-18  2009, , .
2. Anufrik, S. Modeling of active medium of XeCl excilamps / S. Anufrik [at al] //
IX 

 14-18  2009, , .
3. Anufrik S. Experimental research of XeCl-excilamp with the capacitance
discharge / S. Anufrik [at al] // IX 
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ρ
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ο
AD,

,
2/1,ρ

,· 310−

400 560 10105,9 ⋅ 3,5 0,7

500 490 10105,12 ⋅ 5,0 0,9

1. , ., , -
 / . ,

. , . . – : 
, 1972. – 303 .

2. , .  / 
 .– .: , 1969. –496 .

Results of rentgenographic analisys of peculiarities of submicroscopic structure
of polimineral dispersed systems are presented. Correlation between this structure and
macroscopic properties is established.
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3. Elias, D. C. Control of Graphene’s Properties by Reversible Hydrogenation:
Evidence for Graphane  / D.C. Elias [at al] // Science. – 2009. – V. 323. – P. 610–613.
4. Kroto, H.W. C60: Buckminsterfullerene / H.W. Kroto [at al] // Nature 318, 162
(1985)
5. , .  / .  // . 1999. –

 2. – . 3–11.

It was described the carbon modifications. There are diamond, graphite,
graphitite, graphen, graphan, fullerene and schungite.
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1. , . 
1253 OFeY  / . , . , .  [ .] //

. – 1996. – . 63. – . 667–675.

Dielectric properties of monocrystals 1253 OFeY were studied by method of
dielectric spectroscopy. The method is offered and the effective positive charge
caused by the displacement of ions by an electron, self-localizing in a polaron hole is
calculated.
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Mechanical properties of  the near surface layers of silumin exposed to the
pulses of nitrogen plasma have been investigated. It was found that the pulsed plasma
treatment results in increasing of microhardness of silumin.
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, 2001. – 920 .: .
3. .

In the present work influence of a design of the turning cartridges which are let
out at factory RUP " " on safety of work has been studied. The design of a
conic gear wheel of a turning self-tightening cartridge is offered.
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The technology of the selection of the optimum regimes of thermomechanical
strengthening of rental for the purpose of shaping of the increased combination of the
mechanical properties of finished product is described.
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1. , . 
 / .  [ .] //

, 2004. –  5. – . 44–49.
2. Anishchik, V.M. Compressive plasma flows interaction with steel surface:
structure and mechanical properties of modified layer / V.M. Anishchik [at al] //
Vacuum, 2003. – V. 70. – . 269–274.
3. , .  / . . – .: ,
1983. – 527 .
4.  / . . . . .
– , 1974.

In this work the elemental and phase composition of the surface layer of high
speed steel after compression plasma flows (absorbed energy 9 – 23 J/cm2) influence
are investigated.
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. 
 202,

 (202).

 – 

)
002 110 112 200 103 211 202 213

10 1,5 0,8 0,8 0,7 0,5 0,4 2,8 0,4
30 0.8 1,0 0,4 0,2 0,3 0,4 3,9 0,3
40 0,8 0,9 0,7 0,5 0,5 0,6 3,7 0,3
60 0,9 0,5 0,9 0,9 0,4 0,3 3,5 0,5
70 0,6 0,6 0,8 0,6 0,5 0,6 3,6 0,5

Structure of rapidly solidified In foils were investigated. Average size of grains
and texture were determined.
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Features of origin and alternatives of development of deformation twins are
examined by indentation of diamond indenter a Vickers a cleavage plane of
monocrystals Bi and Zn at invariable orientation of the sample and an indentor.
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The phenomenon deformation of a zone indentation created by a diamond
indenter of Vickers at origin and development of deformation twins in zinc
monocrystals is revealed.
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The purpose of work is to increase the operational resource shock absorber, by
modifying the absorber fluid ultra fluoride additives.
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1. Wang, H. Ion irradiation effects in nanocrystalline TiN coatings / H. Wang [at
al] // Nuclear Instruments and Methods in Physics Research. – 2007. – B 261. – P.
1162–1166.
2. Ciriello, A. Thermophysical characterization of nitrides inert matrices:
Preliminary results on zirconium nitride / A. Ciriello [at al] // Journal of Nuclear
Materials. – 2007. V. 371. . 129–133.
3. Uglov, V.V. Structural and mechanical stability upon annealing of arc-
deposited Ti – Zr –N coatings / V.V. Uglov. // Surface & Coatings Technology. –
2008. V. 202. P. 2394 – 2398.

Analysis of residual stress by the methods of x-ray diffraction in coatings of
ZrN fabricated by plasma deposition with applying data of diffraction experiments
was made. The residual stress development of temporary treatment was presented.
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The basic defects of brake chambers are considered and one of ways of their
liquidation, promoting increase of their technical resource is offered.
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The influence of deposition of ternary nitride coatings on wear-resistance of
6 hard alloy wood-cutting tools is investigated in present work.
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. 
 Al

B, B, Q
45 0,50 200 -0,038
80 0,53 250 -0,066
150 -0,10 300 -0,13
220 -0,40 --- ---
300 -0,56 --- ---

The results of the experimental researches of the influence of the weak
magnetic field of different value on microhardness and the low-temperature creep
of Al are given in this work.
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Plasma strengthening of rolling mill cast iron rolls, increasing it’s wear
resistance leads to the layer structure formation. The analysis of such defect structure
is made by scanning electron microscopy methods. The reasons of surface layer ply
separation and fracture during service life are established.
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The Localization of the electromagnetic field in consequence of frequentative
dissipation and interferences of the waves brings about observation new effect in
complex structures dialectric media.
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In the present work peculiarities and advantages of material processing by the
integrated ion-plasma system was performed. It was noted the advantages of joined
operating of the magnetron sputtering system and the ion-beam source.
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The microprocessor block of management by the ignition, intended for formation of
dependence of a corner of an advancing of ignition of the carburettor petrol engine, as
functions of frequency of rotation of a cranked shaft and pressure of air in an inlet
collector is developed.
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The transmission and reflection coefficients of electromagnetic radiation were
determined for mono – and bilayered flexible shields with polyvinyl alcohol gel as
filling
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1. Mochalov, I.V. Laser and nonlinear properties of the potassium gadolinium
tungstate laser crystal ( ) ( )Nd:KGWNd:WOKGd 3

24
+  - (KGW:Nd) / I.V.Mochalov

// Opt. Eng. – 1997. – V.36. – P. 1660 –1669.

The dependence of spectral and energy characteristics of an extracavity Raman
laser on the orientation of pump polarization vector with respect to the axes of optical
indicatrix of a [010]-cut KGW:Nd crystal are studied.
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The opportunity of using of polymethine dye for limitation of nanosecond and
picoseconds laser pulses is demonstrated. Limiters of optical radiation are developed
using three schemes and experimentally realized; their operational characteristics are
investigated.
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The analysis of the channels of deformation - places for localization of
deformation with the axial compression of hardened structural steel is executed by the
methods of the translucent electron microscopy. The channels of deformation have
sizes: longitudinal – several microns, transverse of ~0,5 m; the sizes of fragments in
the channels of deformation vary within the limits of 5-100 nm.
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The hyperspectrometer having the digital micromirror device as a
reconfigurable input aperture was created. The device operation modes allow one to
register both the full spectral hypercube and spectra of a number of previously
selected object regions simultaneously.
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In the present paper we studied phase composition and structure of
surface layer obtained by the action of compression plasma flows on system
zirconium coating – silicon substrate. The action of plasma resulted in the
formation of silicon dendrites and zirconium silicides ZrSi2 and ZrSi
localized in the interdendritic space.
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The schemes to control the propagation direction based on the total internal
reflection effect in birefringence liquid-crystal optoelectronic elements have been
proposed and experimentally realized.
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The researches hydrophobized coatings applied to a car units for protection
from environmental influences.
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3. Dotsenko, V.I. Stress relaxation in crystals / V.I. Dotsenko // Physica Status
Solidi (b). – 1979. – V. 93. – P. 11–43.

It is investigated of  influence of electrical potential on change of activation
parameters of a stress relaxation (activation volume) in technically pure aluminium A
85 at the application of electrical potential from -1,5 to 1,5 V. Dependences of relative
change of the given parameters on magnitude of electric potential are gained.
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 :  / .  [ .]. . . . –
 : , 2006. – 403 c.

The problem of improvement of viscous lubrications is presented in this article.
The goal of the improvement is to increase the efficiency of their application in
heavy-loaded friction knots of cardan shafts. Information about nanomodificators is
also reflected in the article. Usage of nanomodificators has great influence on
tribotechnical characteristics of base viscous lubrications.
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The purpose of work is to increase the operational resource shock absorber, by
modifying the absorber fluid ultra fluoride additives.

, 
,

, .
 – , 

, , 
, , .

 546.424
. 

,

 DLTS 
 n- , 

 300 . , 31,0Ec −

. C150T ο>
, .



304  XVIII: : – : , 2010

 (Mo-Si) . 
+H  300 215101 −⋅

.  DLTS. 
.

 DLTS ,

−γ Co60  (1) +H (2), 
.

, 
 (1),  (4) 

−=/W  (2). 
0/W− , ,  (4), 

, C150ο ,
. ,

, , 
31,0Ec − , , 

, γ  – (  1) 
 DLTS. , 

31,0Ec −

. ,  [1] , 

, 

31,0Ec − ,
,  VOH- . 

. ,  VOH-
. ,

γ , .



305

1 0 0 1 5 0 2 0 0 2 5 0 3 0 0
0

1

2

3

4

32

1 -  1
-  2

∆C

T ,  K

 DLTS 

1. ., . // .– 2001.– .35, .7.– .769.

,  4 
, , ;

Yulechka_3333@mail.ru.
 – , -

, 
, , , ,

pokotilo@bsu.by.

 621.89.012.7
. 

 « » . , 

mailto:Yulechka_3333@mail.ru
mailto:pokotilo@bsu.by


306  XVIII: : – : , 2010

.

, , 
, . 

. 

, 
, 

, 
.

, 
.

, 
».  – 

.  100-500 
[3].

, 
 DN32, PN 1,6 . 
.  7- , 

 3-4 . 
-100-1, 

9500-84 [2]. .
,

, , 
, , 

 ( . ).



307

, , 
, 

 « ». 
.

, 

.

1. , . :  / .
. – 3- . .: , 2008. – 368 .

2.  9500-84. « . 
»

3. , . 
: . … . . . – .: , 2003. – 165 .



308  XVIII: : – : , 2010

In this study we investigated the influence of the ultrafine dry lubricant
"Forum" at the closing force, opening the ball valve. It is shown that the use of the
lubricant increases the operating life and durability of the valves of low pressure
pipelines.
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1. , ., ., .  // . – 1988. – . 22,
.6. – . 998.

Method DLTS investigates a power spectrum of levels of radiating defects in
epitacsium silicon of n-type irradiated with ions of hydrogen with energy 300 keV. It
is revealed that right after implantations are formed large-scale areas of a congestion
of defects which after endurance of samples at a room temperature in the time of
break up several months with formation of dot radiating defects. (A-, E-centres).
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It is studied influence of fluorine-containing modifiers on the deformation-
strength characteristics and charging state of the rubbers. It is shown that achievement
of synergetic effect of deformation-strength characteristics and resistance to operating
environment influence increase by joint introduction of the PTFE and UPTFE.

,  1 
, , ;

,  1 , 
, , ;

,  2 , 
, , ;

,  4 -

, , .



314  XVIII: : – : , 2010

 – , 
, , 

, , , alex@grsu.by.

 541.124+546.431
. , . , . 

 SRFE12O19

SR1-XPRXFE12-XCOXO19

19xx12xx1 OCoFePrSr −− , ,
( )maxBH

( ).4.0xOCoFePrSr 19xx12xx1 ≤−−

19xx12xx1 OMFeLnSr −−  (M – Zn, Cd, Cu, Mg, Mn, Ni, Co; Ln –
La . ). , 

19xx12xx1 OZnFeLaSr −−  [1],

19xx12xx1 OCoFeLaSr −−  [2] , 
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[3].

19xx12xx1 OCoFePrSr −−  (x = 0, 0.1, 0.2, 0.3 0.4) 
.OAlSrFe 195.25.9

, 3.0x ≤
, 

4.0x = 32OFea − .OCoFe 42

195.25.9 OAlSrFe 19xx12xx1 OCoFePrSr −−

, 195.25.9 OAlSrFe
, 19xx12xx1 OCoFePrSr −−

19xx12xx1 OCoFePrSr −− . ,

195.25.9 OAlSrFe
,Br ,HCB

( )maxBH
19xx12xx1 OCoFePrSr −− . , 

( ),BOHSiOCaCO 3323 ++ CB H ( )maxBH
 119  5.35 3 2.0x = . ,

 0.75 . % 195.25.9 OAlSrFe

CB H ( )maxBH

192.08.112.08.0 OCoFePrSr  6.7%, 12.3% .
ρ

19xx12xx1 OCoFePrSr −− , 
,OAlSrFe 195.25.9

. 
, 195.25.9 OAlSrFe

19xx12xx1 OZnFeLaSr −− .

1. High Energy Ferrite Magnets / H. Taguchi [et al.] // 7th International
Conference on Ferrites, Bordeaux, 3-6 september 1996 / Bordeaux Convention Centre
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France. – Bordeaux, 1996. – P. 3–4 A 4.
2. Anisotropy effects of La-Co substitutions in M-type Sr hexaferrites / G. Asti [et
al.] // Phys. Stat. Sol. C: Conferences. – 2004. – Vol. 1, Iss. 12. – P. 3306–3309.
3.  Ba(Sr)Al2.5Fe9.5O19

M  / .  [ .]
// . – 2006. –  4. – . 39–42.

Influence additive of the ferrite-aluminate SrFe9.5Al2.5O19 on the coercive force,
residual magnetization, power product (BH) max of isotropic magnets from ferrite
Sr1-xPrxFe12-xCoxO19 (x 0.4) is investigated.
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In work the copper coverings on aluminium contact copper surfaces have been
formed by means of electroexplosive way. Their structure and also the features of
border with a basis have been studied by the method of the light microscopy.
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The article is devoted research of microhardness copper coverings received in
the field of X-ray radiation. With growth of intensity of X-ray radiation microhardness
of a covering increases.

,  5 
,

, , elektronik87@mail.ru.
 – , -

, , 
, , .

 621.785:669.14.08.29
. 

∗

 ( ),
 ( ) 

 ( ) 
, 

15 6.

[1]. 
 ( 2/10 ) 

.
 – 

( )2
s /8010J −= ,

  
15 6 (WC- 15 . % TiC - 6 . % Co).

______________________________________________________________
∗  ( . ) 

.

mailto:elektronik87@mail.ru


321

, 
2

s /50J30 ≤≤
.

, 
)  [2].

WC CW2 , 
 (Ti,W)C , 

, 
 ((0.4324±0.0329)  ÷ (0.4309 ±

±0.0328) ). 
 (Ti,W)C CW2 .

2
s /80J50 ≤<

.

( )CW,Ti CW2
 1.5-3 .

0 1 0 20 3 0 4 0 50 6 0 7 0 80 9 0
1 0
1 5
2 0
2 5
3 0
3 5
4 0
4 5
5 0
5 5

, 

J s,  2

( )H
15 6 ( )sJ .

1. , . 
 / . , . . – , , 2003. – 191 .



322  XVIII: : – : , 2010

2. , . 
. / . ,

. , . . // . – 2004. –  3.– . 11–16.

The influence of teaching modes by pulsed electron beam on phase and
elemental composition, microhardness of WC-TiC15-Co6 hard alloy’s near-surface
layers has been investigated by methods of scanning electron microscopy, X-ray
spectrum and X-ray phase analyses.
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1. Jones, H. A perspective on the development of rapid solidification and
nonequilibrium processing and its future / H. Jones // Mater. Sci. and Eng. A. – 2001.
– Vol. 304-306. – P. 11-19.
2. Demirbas, A. Fuel Cells as Clean Energy / A. Demirbas // Converters Energy
Sources, Part A. – 2007. – Vol. 29. – P. 185–191.
3. Itoh, G. Evidence for the transport of impurity hydrogen with glinding
dislocations in aluminium / G. Itoh, K. Koyama, M. Kanno // Scripta Mater. – 1996. –
Vol. 35. – P. 695-698.
4. Lu, G. Energetics of hydrogen impurities in aluminum and their effect on
mechanical properties / G. Lu, D. Orlikowski, I. Park, O. Politano, E. Kaxiras // Phys.
Rev. B. – 2002. – Vol. 65. – P. 064102-1–064102-8.

For the first time hydrogen behavior in solidified Al-Cr alloys has been
investigated by means of thermal desorption spectroscopy. It is found that H
desorption kinetics from the alloys are significantly changed in respect to traditionally
processed samples.
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By the methods of modern physical materials science is investigated the role of
the electric potential of 1V into the evolution of the defect substructure of
commercially pure aluminum A85, which is formed with low-temperature creep.
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It is studied influence of low-dimension particles on the rheological and
deformation-strength characteristics of composite materials based on regenerated



331

polypropylene. Mechanism of modifying effect based on charging state influence on
the intermolecular interaction and supramolecular structuring.
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1. Fortov, V., Gavrikov A, Goranskaya D, Ivanov  A, Petrov O, Timirkhanov R.
Volume 1041 Fifth International Conference on Physics of Dusty Plasmas” pp. 331-
331 — Melville: AIP Conference Proceedings, 2008.

The presented work deals with the experimental investigation of oscillations of
dusty macroparticles induced by the laser radiation. A dusty plasma structure was
observed in the near-electrode layer of RF discharge (power 5 W), buffer gas - air
(pressure 0.1 Torr).
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Influence of the shot electric potentials on microhardness of Al, Zr, Fe-3%Si
has been studied experimentally.

, 

, , , filipiev_ra@physics.sibsiu.ru.
, , ,

mailto:filipiev_ra@physics.sibsiu.ru


336  XVIII: : – : , 2010

,
, , konovalov@physics.sibsiu.ru.

, 

, , , zagulyaev_dv@physics.sibsiu.ru;
, 

, , ,
zagulyaev_dv@physics.sibsiu.ru.

 – , -
, , , 

, , .
gromov@physics.sibsiu.ru.

 539.21
. 

.

) -

, .

, .

1-0, 
 1 . 

 « » 
, 

50  200 2/20
. 

mailto:konovalov@physics.sibsiu.ru
mailto:zagulyaev_dv@physics.sibsiu.ru
mailto:zagulyaev_dv@physics.sibsiu.ru
mailto:gromov@physics.sibsiu.ru


337

. 
-3.

−β  ( . 1). , 
 50  200 

−β , 
.

,  100 
 (7 – 8 ) 

−β , 
. 

−β
, 

.
, ,

, 
,  3 – 4  ( . 2).

, 
. 

,  100 , ,
.

37 38 39 40 41 42

β−Ti(Mo) (101) α−Ti (110)
Mo (101)

α−Ti (002)

200 

150 

100 

 (2θ), 

50 

, 
.

1 2 3 4 5
0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

5,0

200 150 100 

, 

50 

 1  2 
 (  3 ) 



338  XVIII: : – : , 2010

,  « »

2/20 −β
, , 

.

In this work the influence of pulse duration of high-current electron beams on
the phase composition and mechanical properties of titanium is investigated.
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The fine-grained particles of polymeric matrixes modifiers charge state is
investigated. It is established by thermostimulated currents spectroscopy method that
modifiers selected as a research object are active in different temperature ranges.
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In this paper, an analysis of defects in brake chambers produced Belkard.
Choose a software product for engineering and material science solutions used in
Belkard.
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1. Lieberman M.A., Lichtenberg A.J., Principles of Plasma Discharges and
Materials Processing, John Wiley & Sons, Inc 1994
2. , .  / . . –

.: , 2000.
3. Kotov, D.A. Research of process energy transfer to plasma of RF inductively
coupled discharge, VI International Conference plasma physics and plasma
technology / D.A. Kotov, D. Yasunas. – Minsk, 2009.

In this paper, an analytical study of the influence ICP source design on the
electrical parameters of the generated plasma, in order to provide matched of the
discharge system with power supply.
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The system of creative tasks which can be offered to pupils for the organization
of independent work at the decision of tasks on the topic «Construction of images in a
lens» is considered.
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Testing is presently the most applied form of the control of knowledge. Its
objectivity depends on readiness of pupils to this kind of tests which is reached by
application of special techniques and technologies.
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A description and construction of the laboratory workshop to identify the rate of
crystal growth salol. Process control heating, cooling and temperature stabilization
organized program.
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1. Double pulse, calibration-free laser-induced breakdown spectroscopy: a new
technique for in situ standard-less analysis of polluted soils. / M. Corsi [et al.] //
Applied geochemistry. – 21. – 2006. – p. 748-755.

The potential of laser-induced breakdown spectroscopy for accurate
quantitative analysis could be improved using an innovative experimental setup –
based on the use of two laser pulses suitably retarded – and analyzing the results with
a standard-less procedure which overcomes the problems related to matrix effects.
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M.V. Zdorovets, A.A. Abdrahmetova, F.U. Abuova

I.N. Nyshanbaeva, Zh.B. Zhanuzak

VERIFICATION OF THE RECIPROCITY LAW BETWEEN
THE INTENSITY AND DURATION OF IRRADIATION IN LiF

IRRADUATED WITH 195 MeV
Xe AND 18 MeV N IONS

 LiF 
 DC-60 ( , ).  LiF

 18 MeV N (  2.4×1011  1013 /c 2, 
10-100nA)  195 MeV Xe (  0.57×1011  7.5×1011 /c 2,  10-
100nA)  UV-VIS 

.

The defect creation in alkali halides strongly depends on the energy loss
of the ions (dE/dx), absorbed energy (fluence), and irradiation temperature
[1,2]. The irradiation parameters are presented in Table 1 [3].

Table – Xe and N ions radiation parameters in LiF crystals.

Ion,
energy,
MeV

Range, R,
m

Electronic
loss,

( )dx/dE e,
keV/nm

Nuclear loss,
( )dx/dE n,
keV/nm

Maximal
energy of

electrons, eV

N, 18 11 1.65 0.0013 2800
Xe, 195 17.6 18.85 0.052 3200

The electron energy loss is larger than the nuclear energy loss and
energy transfer from the ions takes place by ionization and electronic
excitation. The maximum energy of  electrons in LiF is limited to 2.8 keV
and 3.2 keV. These electrons interact with the solid and finally via lattice
excitations create color centers.

Using absorption spectroscopy, the number of F centers per track ( )5
Fn

and the mean energy ( )FE∆  to create an F center, as well as the average
distance between ion tracks was estimated. From the dependence ( )Φ= fnF
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we calculated [4] the track radius for N ions 4,4rF =  nm and for Xe ions –
17 nm.

Irradiation at a beam current density of 2cm/nA20  (Xe ions) leads to
the track overlapping at fluences above 211 cm/ions10 . At a fluence of about

213 cm/ions10  the F center concentration ( )Fn  increases with the flux ( )ϕ  as
3/1

F ~n ϕ  The dependence of 3
1

ϕ  indicates a strong interaction of the
primary H centers with fluorine molecule formation which leads to a decrease
of recombination losses between F and H centers [5].
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Experimental data of position  a cervical vertebraedepartment in vertical
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In pedagogical sense the term «the modern
physics» assumes construction of such
maintenance of a school course of physics in which
bases classical and the modern physics are studied
is not isolated from each other

,

, , ,vichka1984@mail.ru.
 – , -

, , 
, , 

, , , Anufric2005@grsu.by.

 37.016:53
. 

, ,
, -

, .

, .

mailto:Anufric2005@grsu.by


368  XVIII: . – : , 2010

. 
.

, . 
: , , 

,  [1].
, 

. 
, 

.

.
, 

, , .

:  ( , ), 
, ),  ( ).

. 
, 

.
, 

: ,
, , , , 

. 

.
, 

. 

. 

. 

. 
.

, 
; 

, , 



369

; 
; 

, 
; ; 

, , 
.

1. , B.C. :  / B.C. . //
. – 1999. –  28. – 40.

2. , . 
: . / . . // .: . – 2002. – 432 .

3. , .  / .
. // : . – 2003. –  5. – . 10–14.

Regular use at lessons of physics of system of special problems and the tasks of
different level directed on development of skills, expands an outlook of schoolboys,
promotes development of physical and mathematical thinking, raises quality of
readiness.
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Pride education for the country, feelings of patriotism, respect for a native land
at physics lessons becomes possible at inclusion in the maintenance of training of a
national component.
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In our view, the considered method is ideal for enhancing cognitive activity of
pupils at the lessons of physics. Application of problem-based learning is students'
strong interest in learning, encourages students to overcome difficulties, promote
more rapid development of creative thinking and imagination. Use of problem
situations is a prerequisite for the establishment of students' interest in learning
content and to the activity itself – the opportunity to demonstrate to the teachings of
independence and initiative.
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Surface morphology, optical and electro-physical properties for cadmium
sulphide nanolayers obtained by chemical deposition of salt solution are studied.
Current-voltage characteristics for p-n junction CdS-p-Si are investifated. The
obtained nanolayers of CdS comply to requirements for buffer layers when creating
solar cell on the basis of solid solutions .GaCuIn 1xx −
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The Practical work contains the development an occupation on observation
starry sky in course of the general astronomy. He includes the list of the questions and
methodical instructions for preparing to occupation.
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The Practical work contains the development practical occupation on course of
the general astronomy. It Is Intended for preparing to practical occupation,

 to their undertaking, independent mastering skill decisions of the
astronomical problems.
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The Broughted categorization of the methods of the decision of the problems,
considered examples of the decision, corresponding to determined method. The
Offered problems for independent decision.
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Laboratory work for advanced students specialization “Novel materials and
technology” “Optic properties nanostructured composites synthesized by ions
implantation” has been developed. Transmission, reflection and extinction of such
materials in a wave length range 300-800 nm are studied.
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The technique of the organization of a modern laboratory practical work on the
quantum optics, founded on independent activity of pupils is described.
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In the given work value of physical tasks as method of training of physics is
shown and some methods of the decision of tasks on the physics at the rate "Electro-
dynamics" are considered.
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Results of research on use of means of a modern information technology in the
course of physics teaching in high school are described.
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Results of the analysis of collections tasks in the physics, reflecting a spectrum

of the mathematical questions most often used during the decision of physical tasks
are presented.
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