
/@),+= #0>.
z�JB�� ·<Êw[ }Gl ­���] �EgÉ­ljÎ

 N ½�×w �ØEÛÐ�×w5�� ¤�bG *.30BÉx
�Ý¼·<�oG. ¯Kib, |Nz,x����, Åk>,Èz Ù�?
7�E­W Å|�w, =ENicz�o�Ô®JlÊ,Û3� lB¿ÕÉ�
£�Û�gljÎ À$­[�É+ ¿U�¶. ¯Kib� Ô®�[ yHÑN ¯U,
Å�·<?h2lÛ�, |Nz� }n½� :<Ý�·? +<ÝÔQx
��` x����� �lJl,S£¼É�g��[�` ÑNBj
zB� k��w[�­ Ä� ¿<N±� Ê<N¶, ÅdÉMB
Å�¡l gzw�O ¥n, Åk>,Èz� Z<N6VNi� �EVNk
zÊ<N£p½«�..

�%0C $&BN(,\'U&G
BP%>QA5 9$L 78
¯n^�À�5½�×w[ �EÍB½¡l �z­I%�L��

¹nC 7�E@Q­m Åx;� ��ÊÕÉ�« zÊÛ,«y. Ä�Z,
ÇgB�Î�O ¯P ÅÊ<ÎN �©, Â@S½�w[ _NZ
gÉ�D�­m[ ÃGl gd£+, ×NG, MÏ, §d A*�½­
¸· MrÁ3.nC? Ã�ÊÎnC A*�½­ ����0wB �0­I
´�ª¡¶yN ÃnC. �0, ­nC ´�ª�.ÉxªF
´Z¼·<IX¶u ÃnC! ÃO ÊH£+, gd£+ �GlZÉx �É}�?
Ãx Å���.z @S½�. Ä�Z Ã�B[ J«�, BYÚ,%�L,

×BÉ£�, §É§n ÃlBjÎ ��oZ Ö¯?lZnCB� Å3N ¯m1
7�E. ÅlQ© gÉJiaw g2io+� ÃnC. ¼N,S»BlG
7�E@Q­mjÎ gQª« Ä�?Û*nCV×ÎÁ�.y. Å�BO

×BÉ£�� Å�2, ÅzÚ� 7�ElÉ- 3NS ·mz�o. Å�jÎ
Ê<N�¨ _N%S¡�.y.

�RQZIZ2, @Q0; A.!+. N=C, 6&8X>

>/H �/3K 1>(�
~�ÕÉ{­»�É+ �*g� Ä­�, jÉ­� Ä­�

@S½�­m z/� z�¼Ë© Ô� ×N"l@S½� �z­I
%�L�. Ã�B[ }Gl7�E­I,7�E­ÒÉ� +©�l ¦<¯?
Å|�w, Å3ZN¯lnC� gÉJia,7�E­mjÎ }m¼·<IXl
QN3 ÃVnCl°Î Â @S½�w[ Mf3.�`Z ×£Ì? Ãx
×yN�k¯B %aÚ�N gQ.

�O&.D. )*E&G .DL, MH?Y8T
<:GA 7"
¯n^� ¯�Î� ½�×w[ �k×�@S½� �EÍB½¡3.y.

×yN�k¯G Ã[ k×wjÎ Ùw¯�ÙÎ«Û�¨ :<N«
Yl� Ä�Ú±É­ �E36c�Ê Ä� ¯ºwjÎ 3G¤ ©<É�nL?N"
Û*�Z.Sl� Yl�jÎ ·H³g(É� 76�F��[
�G½­ ­��3� DÑi��[ Ä¡l Å7wljÎ �'2g¨
©<N7n¯Ù« Sl��ÔÉy }Éx Mr¼·<IX,.Ê.
ÅxÀª�g. gzw½�`QÉ� Sl� Åq�� �E��
Û�¨ gÔ�E·? :<N­_NM«G�.y. Ä­ ©<N7n¯�
F��[ }É(Gl ­��3w g�w _N",.Ê.,j
}GllZ� ±É­ljÎ 9 g2k�Û��É+ ¢<N7�
Û�¨ :NI,.Ê. Ä�Z ­��3 �L� iB3.�É+ÓG
�QÌ«�­�Sl��By :<N�­ ±É­ljÎ 9
g2k�Û* �",.Ê. Ylj Sl�×© ×N*� ¹§sQ·wÉ+
9 g2i�½�%­�[�N Ê��G,.Ê ÅyN ©<N¯��
¹Éx �É}³«y.

Â k× @S½�w[ Ä ©<N7n¯ÊN !z¾ÙSw�
¹ÉuSl�×© �ªQ·ª« ´Éx ·Zw ×NBÊÎN
A*¼Ó�E·? ÅlgB½¡lÉ+Û*,,jÓ�EÛ*
}GllZ� ±É­ljÎ ÙSw�×© ×N* :<B",.Ê.
´Éx ·Zw ×NZnCÓ�E½« :<B }B_N¯nCVN? ÅioB[
ÙSw� ±É­ljÎ 9 g2i�Û*�",.Ê ¹Éx
+<NQg³«y. Â ¯º ·NÒ z¯?I �� �� �¡3.V. Â
QN3 �Í�g2�½« ¸· ¤3EN¯Qg_NL�. ? ¹Éx 3Ò�3.nC.
hS�� ¯º­mjÎ 3G�l �Ew�ÎÛ�_N*.z¯?Ò©
©<É�nljÎÉ)Û�_N*.

� :?"=7O,., ;(#)]ES-:U(
OC;?J N)$L! 2*6 D)'&
·n8Éx@S½�­m[ 7�E­mjÎ }�lZÉx

�É�Á,.Z. Ä�Z ÅlG �E3N gÉ¤·wO :<g ¼NZ,
Å�·? gQ :<Éxl }U, ²� �QÁ,.Z. Ãx ¹ioB
z0o© gzÉ£g? ×£½� }�lQ© li�·? ´Éx gn
}Üo ®QN(g� Ä­x.Ùj Ê<N*�É+  N ¯�Î��[
�EÍB½¡l �7G�@S½�w[7G Å&o
}�le«�`F, (�µ :<g nÉ­, BÑ·, Å�·? :<Éxl
}U, ²�, gB �QÁ,.U. ÅlUNj ¯� �Éx�A,.U<N
Å�½�*©© �G,.U<N?7�E·? �¯?É+ }Üo �L¼.
Ê<N"­G LÑw\N��Ñ)o·<É" AÒ3nC.

�F38K%V9 $.-=< /-)#),[)PJ

E(, M-),AF?
�� kBT Å3Æª« ��{�^� Mw�¯Ez�[

Mr¼·<É*�`G. ÅlZ<É(©Û�¯+ª",.
Á(N� ÅlG, �� kBT ´}R Åx;� ¬w¯ÊÉx
�Q§Õ¼�G. Å�B }©� 3Òx·<IXl �Ew�ÎÛ*�G.
�w, Ñ�w(É� kBT ,jv¼#Nw½«ªl
¡G­ÒÉ�� gÉ«N� ¯±3nCVÉu,zÊw[�` BÉ­
¯³Ñ�G�"3.�` BÉ­9Ö gÉ«N�ljÎ ·NÒ �©�N
¡j« ·<IX�. ¯±�lÊÉu :NÒ, gÉ«N� ´±¼·<mX¨
¹&o ¯io��_NMÕ+Éx �zÚ kEz��(wjÎ
ÑlQg¨ :<B�G. Ä�Z Á(N� Å�·? ÅlMklÊÎN
×N�±nC. �gÉ«N�� ¹jÎl ��ljÎ Å'2 �*x A¦<N��·?
×É�G.7�, kBT �gÉ«N�� ¹jÎl �� ¹�.�É+Û*
�Ó�¼4� ¹jÎl ÄÉ­C ��·? kBt¡lÉ+Û*�G.
ÅlB kEz� gÉ«N� ¯±· �(wjÎ ÑlQg¨ Ä­�É+
Û* L¼L¼ �¡lÉ+Û* A¦<N���[ÔI« :<N�G.
�"ÑnC� �� kBT ¯±�� :N© ¹É�x 3Ò�l

A-dn �z©nC Ã�..Í�¯�ª+EwjÎ A¦<N��·?
B½×¼��oG.

�S.!+. .5%4,15W>

I%A
4C;

#'% "&!$

"! 17 #%$& 201948


