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abc� defgh� ij� RBAklBec� XiAmidkec� ABecnkBRd$

XiAmiflgd�ij�gkddkAkRBn�ABecnkBRd�Blg�bhonkg�XiAmidkec

ABecnkBRd�jin�klXncBdklp�ebckn�denclpeb$�jBekpfc�denclpeb

Blg�ncRkBokRkeh�kd�B�eimkXBR�mnioRcA�jin�BknXnBje�ofkRgklp�

BCD�EBFGH�IJ�KLBDMNDGK;BD�OP;EN;�EOM;HDG�P;HDM�DJJDQB

IL�JKRDMSP;EE�NDB;P�TFLQBKIL�EBMDLSBC
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abkd� qinr� defgkcd� ebc� ecXblksfc� jin� klXncBdklp

denclpeb� ij� jkocnpRBdd� qkeb� Qt�a)� BRfAklfA� BRRih

XiAmiflg� Blg� jBekpfc� denclpeb�ij� bhonkg� XiAmidkec

ABecnkBR�oh�klecnAcgkBec�RBhcn�XncBekil�
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ai� nckljinXc� XiAmidkec� XiAmiflg� klecnAcgkBec

nfppcg� minifd� RBhcn$� ioeBklcg� oh� mRBdAB�dmnBhcg

Acebig��abc�mBmcn� mcnjinAcg� XiAmBnBekuc� BlBRhdkd$

dcRcXecg�ABecnkBRd�Blg�Aigcd�ei�dfXb�RBhcn�jinABekil�

JBekpfc�ecdeklp�ij�bhonkg�XiAmidkecd�dBAmRcd�qBd�XBnnkcg

ife��acAmcnBefnc�cjjcXe�il�dbcBn�denclpeb�ij�B�XiAmidkec

XiAmiflg�qBd�defgkcg��abc�cjjcXe�ij�jkocnpRBdd�AiRgklp

mniXcdd� Hqkeb�pRfc�in�qkebife� keI�il� ebc�XiAmilclevd

dbcBn�denclpeb�

Qd�B�ncdfRe�ij�ebc�XilgfXecg�defgkcd�qc�jiflg�ebBe?

)��abc�mncdclXc�ij�klecnAcgkBec�RBhcn�BRRiqd�klXncBdc

dbcBn� denclpeb�ij�B�Qt�a)�P�HKw25x�5�P�yK2�)I�P

tz65�P�{K|�jkocnpRBdd�XiAmidkec�XiAmiflg�fm�ei�65>$

Blg�Qt�a)�P�HKw25x�5�P�yK2�)I�P�{K|�XiAmidkec

fm�ei�35>�

���}AmRcAcleBekil�ij�mRBdAB�dmnBhcg�klecnAcgkBec

RBhcn� BRRiqd� klXncBdc� jBekpfc� denclpeb� ij� jkocnpRBdd

BRfAklfA�BRRih�XiAmiflgd�fm�ei� ≈ )�5>�

���}AmRcAcleBekil�ij�mRBdAB�dmnBhcg�klecnAcgkBec

RBhcn�cldfncd�qinrBokRkeh�ij�bhonkg�XiAmidkec�ABecnkBRd

flgcn� XildkgcnBekil� Be� ecAmcnBefncd� jniA�]15L\� ei

P15L\�� abc� ecAmcnBefnc� mnijkRc� ~ �Y
τ =���a�� ncmcBed

csfkgkdeBleRh�ebc�Xfnuc�ij��oBdkX�ecXbliRiph$�ofe�Be�bkpbcn

denclpeb�uBRfcd�

abc� ncdfRed� ij� ebc� defgh� XBl� oc� fdcg� jin� lcq

XiAmidkec� ABecnkBRd� gcucRimAcle� Blg� bBngclklp

Bgbcdkuc� XiAmiflgd� ij� gkddkAkRBn� ABecnkBRd�� Jin

cCBAmRc$� ei� gcucRim� bhonkg� XiAmidkecd� ekeBlkfA

jkocnpRBdd��BRfAklfA�BRRih$�Blg�lcq�|}Q��uBnkBled�jin

jkocnpRBdd�BknXnBje�mnimcRRcn�oRBgcd�gcdkpl$�XiAmncddin�Blg

efnoklc�oRBgcd�jin�pBd��efnoklc�clpklcd�

\]^_Y?`=a�pRBdd�nckljinXcg�mRBdekX�AceBR�XiAmiflg$

mRBdAB�dmnBhcg� XiBeklp$� minifd� XiBeklp$� Bgbcdkil

XifmRklp$� XiAmidkec� ABecnkBR$� bhonkg� XiAmidkecd$

gkddkAkRBn�ABecnkBRd�XiAmiflg�bBngclklp�
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