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ÌnstituteofTheoreticalandExperimental
Physics',Moscow

VIRitus PNLebedevPhysical Institute,RAS,Moscow
MVSadovskii InstituteofElectrophysics,UralBranchofRAS,

Ekaterinburg
BMSmirnov Institute forHigh Temperatures,RAS,Moscow
VEFortov Institute forHighEnergyDensity,

RAS,Moscow

Scientific andStaff Editors
MS Aksent'eva, EA Frimer, TB Larionova,
TP Romanova, EV Zakharova

Uspekhi FizicheskikhNauk (Uspehi Fizi~eskih Nauk,
www.ufn.ru) publishes reviews of the current state of the most
topical problems in physics and in associated fields under the
general headings: reviews of topical problems, physics of our days,
instruments and methods of investigation, methodological notes,
from the history of physics, conferences and symposia,
personalia, physics news on the Internet, and bibliography. The
journal was founded in 1918 and is published monthly.

ß2013 UspekhiFizicheskikhNaukand PNLebedevPhysical
Institute of theRussianAcademyof Sciences

Physics ±Uspekhi

Scientific Editors
MS Aksent'eva, ARadzig, AMSemikhatov
English Language Editor
KFranchuk,M.A.,CarletonUniversity,Ottawa,Canada
Desk Editors
AV Bobkov, NV Gribkova, OV Morgunova
Physics^Uspekhi (Advances inPhysical Sciences) is theEnglish
editionof theRussianmonthly journalUspekhiFizicheskikhNauk.
Translation intoEnglish startedwithRussianvolume 66.From1958
until 1992 the journalwaspublishedbyAmerican Instituteof Physics
under the titleSovietPhysics ^Uspekhiand in 1993 under its current
titlePhysics ^Uspekhi. Since 1994Physics ^Uspekhihasbeen
published jointlybyUspekhiFizicheskikhNaukandTurpionLtd.
Fromthebeginningof 1996Physics ^Uspekhi isbeing translated,
typeset andedited inMoscowbyUspekhiFizicheskikhNauk (UFN).
From2009 published byUspekhi FizicheskikhNauk,Moscow
Printed byPageBros,Norwich,UK.

Institutional subscription information (volume56,2013,monthly)
Forall countries, except theUnitedStates,Canada,Central and
SouthAmerica,the subscription rates are: Print +Online (1958 ^
2013)� 1717; Online only (1958 ± 2013) � 1545; Single issue � 172.
Delivery is by air-speeded mail from the UK.

Orders, back issues, changeofaddress to:Physics-Uspekhi,Journals
SubscriptionFulfilment, IOPPublishing,TempleCircus,Temple
Way,Bristol BS16HG,UnitedKingdom

For theUnited States,Canada,Central andSouthAmerica,the
subscription rates are:
Print +Online (1958 ^ 2013)US$3091;Onlineonly (1958 ^ 2013)
US $2782; Single issueUS$309.Delivery isby transatlantic
airfreight andonwardmailing.UnitedStatesPostal Identification
StatementPhysics ^Uspekhi,volume56,publishedmonthly.
Periodicals PostagePaidatContinental Station,PAandadditional
mailingoffices.POSTMASTER:Sendorders,address changes to
Physics ^Uspekhi, IOPPublishing,POBox 320,Congers,NY10920-
0320,USA.
Online services:Since 2008 electronic access to the journal content
is hosted by IOP Publishing. All subscriptions to the journal
include electronic access dating from the first English translation
volume.The electronic versionof the journal is available at http://
iopscience.org/phu.Allquestions regardingonline access shouldbe
sent to customer services at custserv@iop.orgor
custserv@turpion.ru

All rights reserved. Nopartof this publicationmaybe reproduced,
stored in a retrieval system,or transmitted in any form,orbyany
means, electronic,mechanical,photographic, recording,orotherwise,
without the prior permissionofUspekhi FizicheskikhNauk.

EditorialOffice:P N Lebedev Physical Institute, RAS,
Leninski|̄ prospekt 53,119991Moscow,RussianFederation
Tel. (7-499) 1326265, (7-499) 1326348, (7-499) 1903452
Tel./Fax (7-499) 190 42 44. E-mail: ufn@ufn.ru

ß2013 UspekhiFizicheskikhNaukandPNLebedevPhysical
Institute of theRussianAcademyof Sciences

CODEN: PHUSEY

ISSN 1063-7869 (Print)

ISSN 1468-4780 (Online)



��������

��	�
���
 ��
�����
� ������ ��� 	�� ����	
��	��� �� ����	���� ����	
�
� � �����	�
���
 � � ��������

���

�����	�� �� 
���	�����	���� �����	�	��� 	� ����	
 �������
� � �
���
 � � �������

���

��������� ��
���	��� �� ���
����� ��� ����� 	� �	���
��	
 �	���
� � �������
 � � �����
���

���

����	
�� ����� �����	�	�� ������ �� �������� �� 
����� ���������� 

������ ������
� � ��������

!"!�

#
����	
� ��� ���	
� �� �������	�� 
������� 
� ��	������ ������	�� ��� �������	
�� ����
��
� � �������
 � � ��������

!"$!

%�����& �	������	
� '������ (�� �	� �"�� �	������) !"�*

+�� ���&� �� ����	
� ��� ������� �
	��
��
� �  ��������

!",!

����	
� ���� �� ��� -�������
!� � �����
���

!",,

� � �

�� ��
 �
"� ����


�������	
� �������
�� �
 ��
��
	� �	� ���


�� �
	���������� �����	 	�	������
� � ����������

�����
�	�� ���	���	����� �
 ����
� ��� �	������� �


��
�	
� � #	������

��� ��������
�	 �
 ���	�����������	 	����
	� ���
����
�	�
!� � ��$
���

���	���
	�� ������� �
 �	��	����  ��	��� ������
� � �
������
 � � %������

��� ���� �
 � � ����������� 
���� 
	 ����
	� ��� �����	� �	������	�
	�
�
 �������	� ���	�����
& � �������

!����	��
�

!���
�� 	��� �	 ��� "	���	��

�
�
������	

�

��

�
�
�
������

�
�
�
�
�
�
���

�
�
	
	


��

�
	

#���
�	 ��
�
	��
��
���	��

$��% �
&% '��(
���' !*�
 (�)
�

*++,

*+-,

*+,,

***.

**-/

**0*

**0/

*+.1

�	��
�� ���	����
�	
��
���	��
!���% $��%
���' �.
 (�)
�




