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2 2 2( 1) ( 1)+ η + + η + η + + J K JJJ J K J J

2 4( 1) ,+η + + η JK KKJ J K K Kl

, , 1 , , 1= = ± =�J K l H J K l
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�n|�	f�	Up�n�qr~�	f�	Zrq�pr��	\�	ankp�	]�	W�[ns�!

�|�~�	h�	c��	hr��u�nk~�|r}�	h�	̀ �	̂ snqps�	_�	U�	��p!

~sn��	f�	`�	br�tp~�	`jp	tsr�~y	n~y	o�sqk	px��kpy

krsq�r~n�	qknkpq	ro	n�pk��	n��y	PP	f�	ar��	�lp�ksrq��	C

�����	C	dr��	����	C	X�	�" !1�1�

 � d�	d�	 V���qj�~�	]�	S�	S�p|qpp}�	��	^�	U��u|r

n~y	V�	[�p�~ps�	`jp	qp�r~y	krsq�r~n�	qknkp	ro	n�p!

k��	n��y	PP	f�	ar��	�lp�ksrq��	C	���1�	C	dr��	���	C

X�	�3�!�" �

3� d�	d�	V���qj�~�	]�	S�	S�p|qpp}�	��	^�	U��u|r�

_�	S�	ark��p~|r	n~y	f�	`�	br�tp~�	`jp	srkn!

k�r~n�	 qlp�ks��	ro	 kjp	 tsr�~y	 qknkp	ro	�pkj�!

�n��~p	PP	f�	ar��	�lp�ksrq��	C	�����	C	dr��	��2�	C

X�	�3�!�"3�

"�	d�	d�	 V���qj�~�	]�	S�	S�p|qpp}�	��	^�	U��u|r�

_�	S�	ark��p~|r	n~y	̂ �	f�	Yr}nq�	a�����pkps	mn}p

qlp�ks��	ro	t����~p	PP	f�	ar��	�lp�ksrq��	C	�����	C

dr��	�1�	C	X�	��!���
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Zb^
�
1�Z�	PP	�����������	�	
�������
�
�����	C

�22"�	C	A�	1�	{5�	C	��	1 "!1" �

���	d�	d�	 V���qj�~�	]�	S�	S�p|qpp}�	��	^�	U��u|r�

T�	 V�	\nq|n|r}�	a��srmn}p	 qlp�ksrq�rl�	ro	 kjp

tsr�~y�	ν
�"
�	 �ν

�"
�	 n~y	ν

��
	 }�usnk�r~n�	 qknkpq	 ro

Z^
1
Z^b

�
	PP	f�	ar��	�lp�ksrq��	C	�222�	C	dr��	�2��	C

X�	�5 !����

���	\nq|n|r}	T�	V��	V���qj�~	d�	d��	S�p|qpp}	]�	S��

\�stps	b��	Xnmp�|p	h�	b�tj!spqr��k�r~	�~osnspy	qk�y�
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ro	kjp	ν
3
�	ν

"
�	n~y	ν

��
	un~yq	n~y	������pkps!mn}p	�~!

}pqk�tnk�r~	ro	kjp	ν
"
��	qknkp	ro	Z^

�
Z�CZb

1
	PP	f�	ar��

�lp�ksrq��	C	�����	C	dr��	����	C	X�	�"�	C	�2��

���	T�	V�	\nq|n|r}�	��	^�	U��u|r�	S�	S�	[nks��j�

d�	d�	 V���qj�~�	]�	S�	S�p|qpp}�	a�����pkps!mn}p

qlp�ks��	ro	Z^
�
Z�

�
�	 kn|�~t	 �~kr	n��r�~k	kjp	j�!

lpso�~p	 qks��k�sp	 PP	 f�	ar��	�lp�ksrq��	 C	 �����	 C

dr��	�22�	C	X�	� !11�

�1�	��!��	Rn~t�	f�	��jsryps�q�	V�	T��ps�	W�	arn��p~!

Sj�ny��	S�	_�	R�	a�[p��ns�	d�	d�	 V���qj�~�

]�	S�	S�p|qpp}�	S�	S�	[nks��j�	��	̂ �	U��u|r�	V~osn!

spy	n~y	������pkps!mn}p	qk�y�	ro	 kjp	 or�s	 �rmpqk

krsq�r~n�	qknkpq	ro	Zb
1
Z^

1
	PP	f�	ar��	�lp�ksrq��	C

�����	C	dr��	����	C	X�	�5 !� 1�

�5�	��!��	Rn~t�	f�	��jsryps�q�	V�	T��ps�	W�	arn��p~!

Sj�ny��	d�	!a�	brs~p�n~�	d�	d�	V���qj�~�	]�	S�	S�p|!

qpp}�	S�	S�	[nks��j�	��	^�	U��u|r�	d�usnk�r~Ckrs!

q�r~Csrknk�r~	 qk�y�	ro	 kjp	ν
�
	 qknkp	ro	Zb

1
Z^

1
	 PP

f�	ar��	�lp�ksrq��	C	�����	C	dr��	��5�	C	X�	 2!32�

���	$�	$�	%�&'�
�	(�)�	)��������	7����	�����=!
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��	������	�����
��	PP	�������!

����	�	
�������
�
�����	C	�����	C	A�	��	{1�	C

Z�	�53!����

� �	b�!R�	b�upsq	n~y	b�	X�	_rqps�	��u������pkps

n~y	ons!�~osnspy	ruqps}�~t	l�nkors�q	ors	nqksr~r!

��	 PP	�lp�ksrq�rl�	 osr�	�ln�p�	WS`T	���p~�p

�ps�pq	VV�	ankjp�nk��q�	Xj�q��q	n~y	Zjp��qks�	C

dr��	���	C	�����	C	X�	51!�"�

�3�	b�	^�q�jps�	�lp�ksrq�rl�	�pnq�sp~kq	m�kj	aV!

XS�	Ba��jp�qr~	�~kpsopsr�pkps	ors	lnqq�}p	nk�r!

qljps��	 qr�~y�~tD	 PP	 �lp�ksrq�rl�	 osr�	�ln�p�

WS`T	���p~�p	�ps�pq	VV�	ankjp�nk��q�	Xj�q��q	n~y

Zjp��qks�	C	dr��	���	C	�����	C	X�	� �!�3��

�"�	S�	Xpss�~�	_p}�pm	r~	px�qk�~t	qlp�ksrq�rl��	yn!

knunqpq	ors	nk�rqljps��	nll���nk�r~q	PP	�lp�ksrq!

�rl�	osr�	�ln�p�	WS`T	���p~�p	�ps�pq	VV�	ankjp!

�nk��q�	Xj�q��q	n~y	Zjp��qks�	C	dr��	���	C	�����	C

X�	�1�!��"�

�2�	b�	��	X�	a���ps�	X�	Xsn�~n�	n~y	d�!a�	brs~p!

�n~�	̀ jp	ν
��
��	�p}p�	ro	lsrl�~p�	b

1
ZCZn≡Zb�	n~y

�kq	�~kpsn�k�r~q	m�kj	ν
2
��	n~y	ν

��
��	PP	f�	ar��	�lp�!

ksrq��	C	����	C	dr��	�� �	C	X�	123!5�3�

���	 f�	 Y�	S�r~qr�	 f�	 Z�	 Yrlp��	 ��	 \�n~�r�	 n~y

S�	h�ns~�ps��	_rknk�r~n�	qlp�ks��	n~y	�~kps~n�

srknk�r~	unss�ps	ro	�!�j�rsr!���!y�o��rsrpkjn~p	PP

f�	ar��	�lp�ksrq��	C	�223�	C	dr��	�"��	C	X�	�5"!� ��

���	f�	[�	h�	Rnkqr~�	Sqlp�kq	ro	��nsk��	n~y	qpxk��

�p~ks�o�tn�	 poop�kq	 r~	 srknk�r~n�	 p~pst�	 �p}p�q	 PP

d�usnk�r~n�	�lp�ksn	 n~y	�ks��k�sp�	]y�	\�	 f�_�

U�s�t�	C	S�qkpsyn�I	]�qp}�ps�	C	�233�	C	dr��	 �	C

X�	�!"2�

���	R�	hrsy�	n~y	_�	Y�	Zrr|�	a��srmn}p	ar�p��!

�ns	�lp�ksn�	1sy	py�	C	 	Wpm	crs|I	R��p��	�2"5�	C

2�2	l�

�1�	b�	`n|pr	n~y	Z�	ankq���sn�	`jp	���srmn}p

qlp�ks��	 ro	 y��j�rsry�o��rsr�pkjn~p	 PP	 \����

Zjp��	�r��	fl~�	C	�233�	C	dr��	���	C	X�	 1 ! 5��

�5�	Z�	^�	��	n~y	]�	Y�	\ppqr~�	fs�	W���pns	��nys�!

lr�p	�r�l��~t	poop�kq	 �~	kjp	���srmn}p	qlp�ks��

ro	y��j�rsry�o��rsr�pkjn~p	 PP	 f�	Zjp��	Xj�q�	 C

�233�	C	dr��	  	C	X�	11�!115�

���	_�	R�	Un}�q�	a�	Z�	Y�		hpss��	n~y	Z�	f�	ansq!

yp~�	`jp	���srmn}p	 qlp�ks���	jns�r~��	 ors�p

o�p�y�	n~y	qks��k�sp	ro	y�o��rsry��j�rsr�pkjn~p	PP

f�	ar��	�lp�ksrq��	C	�2"1�	C	dr��	����	C	X�	� 3!�32�

� �	_�	S�	\rr|ps	n~y	^�	Z�	Up	Y���n�	`jp	������p!

kps!mn}p	qlp�ks��	ro	Z^
�
Z�

�
	PP	f�	ar��	�lp�ksrq��	C

�2" �	C	dr��	��"�	C	X�	�5"!�52�

�3�	h�	hsn~ps�	h�	Rnt~ps�	b�tj!spqr��k�r~	�~osn!

spy	qlp�ks��	ro	lsrl�~pI	`jp	1�	µ�	spt�r~	PP	f�

ar��	�lp�ksrq��	C	�22��	C	dr��	�55�	C	X�	1"2!5���

�"�	Xsrtsn�q	ors	_Tknk�r~n�	�X]�rl�	BX_T�X]D�

jkklIPP�~or��oln~�py��l�P�|�q�p�Plsrqlp�jk�

�2�	 ]�	bpsuqk�	 f�	[�	apqqps�	 ^�	 Z�	Up	 Y���n�

X�	bp���~tps�	S	~pm	n~n��q�q	n~y	nyy�k�r~n�	�pn!

q�sp�p~kq	ro	kjp	������pkps	n~y	q�u������pkps	qlp�!

ks��	ro	�pkjn~r�	PP	f�	ar��	�lp�ksrq��	C	�2"5�	C

dr��	��"�	C	X�	5�!�3�

1��	V�	[�p�~ps	n~y	f�	`�	br�tp~�	_jr!nx�q!�pkj!

ry	bn���kr~�n~	ors	�r�p���pq	jn}�~t	r~p	�pkj!

��	srkrs	n~y	L
�
	lr�~k!tsr�l	q���pks�	nk	p���!

��us���	PP	f�	Zjp��	Xj�q�	C	���1�	C	dr��	��2�	C

X�	����!���2�

1��	W�	Tjnqj�	n~y	f�	̀ �	br�tp~�	̀ jp	krsq�r~n�!mnt!

t�~t	k�~~p��~t	lsru�p�	n~y	kjp	krsq�r~n�!mntt�~t!

srknk�r~n�	lsru�p�	�~	�pkj��n��~p	PP	f�	ar��	�lp�!

ksrq��	C	�2"3�	C	dr��	����	C	X�	535!����

1��	 Ynqps	`p�j~���pq	 �~	Zjp��qks�	 P	 py�kpy	 u�

S�	\�	a�psq	n~y	`�	_�	_���r	C	Wpm	crs|I	R��p��

�22��	C	dr��	��VVV�	C	X�	���!�5"�

11�	U�	a�	apjs�~tps�	Y�	]�	�~�yps�	c�	a�nr	�

^�	f�	Yr}nq�	Upkp�k�r~	n~y	�r~o�s�nk�r~	ro	�~!

kpsqkp��ns	 n�pk��	 n��y	 PP	Sqksrlj�q�	 f�	 C	 �223�	 C

dr��	5"��	C	X�	Y3�!Y35�

15�	\�	X�	dn~	]���|�	f�	dn~	Tljp�qyp~�	a�	a�	a�	dn~

��jn�|	n~y	]�	dn~	�rpsp~�	S�pk��	n��yI	a��srmn}p

qlp�ksn�	 �~kps~n�	 srknk�r~	n~y	q�uqk�k�k�r~	qks��!

k�sp	 PP	 f�	ar��	 �lp�ksrq��	 C	 �2"��	 C	dr��	 " �	 C

X�	5 �!532�

1��	f�	Up�n�qr~�	S�	U�us���p�	U�	\r��jps�	f�	\�s�p

n~y	\�	X�	dn~	]���|�	a�����pkps	mn}p	qlp�ks��	ro

n�pk��	n��y	PP	f�	ar��	�lp�ksrq��	C	�2"��	C	dr��	25�	C

X�	���!��5�

1 �	\�	X�	dn~	]���|	n~y	^�	\�	dn~	U���~p}p�yk�

a��srmn}p	qlp�ks��	ro	krsq�r~n���	px��kpy	n�p!
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k��	n��y	PP	f�	ar��	�lp�ksqr��	C	�2"1�	C	dr��	����	C

X�	�31!�""�

13�	 V�	 [�p�~ps�	 f�	 `�	 br�tp~�	 f�	 e�	 hsnurm�

��	X�	\p�r}�	a�	c��	`spk��|r}	n~y	f�	Zrq�pr��

`jp	`j�sy	n~y	^r�skj	`rsq�r~n�	�knkpq	ro	S�p!

kn�ypj�yp	PP	f�	ar��	�lp�ksrq��	C	�22 �	C	dr��	�32�	C

X�	5�! ��

1"�	Y�!b�	��	n~y	f�	`�	br�tp~�	h�run�	o�k	ro	krs!

q�r~n�!srknk�r~n�	ksn~q�k�r~q	�~	kjp	tsr�~y	n~y	o�sqk

px��kpy	krsq�r~n�	qknkpq	ro	�pkjn~r�	PP	f�	ar��	�lp�!

ksrq��	C	�22��	C	dr��	�31�	C	X�	�5�!����

12�	[�	d�	Y�	W�	�nqks��	]�	bpsuqk�	_�	S�	\rr|ps	n~y

^�	Z�	Up	Y���n�	`jp	������pkps!mn}p	qlp�ks��	ro

�pkj��	�ps�nlkn~	PP	f�	ar��	�lp�ksrq��	C	�2" �	C

dr��	�� �	C	X�	���!�1��

5��	f�	Y�	S�r~qr�	S�	Ypqnss��	f�	Z�	Yrlp��	��	\�n~�r�

V�	[�p�~ps	n~y	f�	Up�n�qr~�	_rknk�r~n�	qlp�ks���

�~kps~n�	srknk�r~	unss�ps	n~y	qks��k�sp	ro	1�1�1!ks�!

o��rsrlsrlp~p	PP	ar��	Xj�q�	C	�223�	C	dr��	2�B5D�	C

X�	31�!3���

5��	\�	[�sk�n~�	V~kpsn�k�r~q	upkmpp~	rsy�~ns�	}�usn!

k�r~q	n~y	j�~ypspy	�~kps~n�	srknk�r~�	V�	_rknk�r~n�

p~pst�pq	 PP	 f�	Zjp��	Xj�q�	 C	 �2 ��	 C	dr��	 13�	 C

X�	��� !��12�

5��	_�	a�	Yppq	n~y	f�	h�	\n|ps�	`rsq�r~C}�usnk�r~C

srknk�r~	�~kpsn�k�r~q	�~	�pkjn~r��	V�	a�����pkps	mn}p

qlp�ks��	 PP	 f�	Zjp��	Xj�q�	 C	�2 "�	 C	dr��	 5"�	C

X�	��22!�1�"�

51�	a�	X�	\ps~qkp�~�	��	S�	�n~yorsy�	Y�	f�	S��n�n~!

yr�n�	��	Zjn~t�	a�	S�	��jnsupst�	Tstn~��	�r�!

lr�~yq	lsry��py	u�	ljrkr��q�q	 ro	 spn��qk��	 �~!

kpsqkp��ns	 n~y	 �r�pkns�	 ��p	 n~n�rtq	 �r~kn�~�~t

�pkjn~r�	 PP	Sqksrlj�q�	 f�	C	�22��	C�dr��	5�5�	C

X�	1�3!155�

55�	V~qks��p~kq�	�pkjryq�	n~y	��qq�r~q	ors	nqksru�!

r�rt�	 Vd�	 P	]y�	u��	_�	\�	brr}ps�	h�	d�	Yp}�~�

_�	_�	Xnplp�	S�	c�	_r�n~r}�	C	Xsr��	�XV]	C	�����	C

dr���552��	C	X�	�3�!�"��

5��	_�	U�	��p~sn��	h�	c��	hr��u�nk~�|r}�	V�	V�	Yp!

r~r}�	 f�	 `�	br�tp~�	 f�	 Tsk�trqr�	 V�	[�p�~ps�

h�`�	̂ snqps�	_p�~}pqk�tnk�r~	ro	kjp	���srmn}p	qlp�!

ks��	ro	n�pkn��yp	PP	f�	ar��	�lp�ksrq��	C	�����	C

dr��	��"�	C	X�	�""!�21�

5 �	d�	d�	V���qj�~�	S	~pm	q�jp�p	ro	R!�nup��~t	ors

krsq�r~Csrknk�r~	p~pst�	�p}p�q	�~	�rm!unss�ps	�r�!

p���pq	PP	f�	ar��	�lp�ksrq��	C	���5�	C	dr��	��3�	C

X�	�5�!����

53�	d�	d�	V���qj�~�	]�	S�	S�p|qpp}�	��	^�	U��u|r�

V�	[�p�~ps�	n~y	f�	`�	br�tp~�	hsr�~y	n~y	o�sqk	px!

��kpy	krsq�r~n�	qknkpq	ro	n�pkn��yp	PP	f�	ar��	�lp�!

ksrq��	C	���5�	C	dr��	��3�	C	X�	���!�12�

5"�	R�	U�	bpsqjupstps	n~y	f�	̀ �s|p}��j�	Suqrsl!

k�r~	 ro	�pkj��	 n��rjr�	 n~y	�pkj��n��~p	 ors

����!��	mn}pq	PP	Xj�q�	_p}�	C	�253�	C	dr��	3��	C

X�	�55!��5�

52�	W�	Tjnqj��	[�	`n|nt��	f�	`�	br�tp~�	R�	\�	T�!

qr~�	R�	 f�	Ynoopsk��	^ns!�~osnspy	 qlp�ks��	n~y

tsr�~y	qknkp	�r~qkn~kq	ro	�pkj��	n��~p	PP	f�	ar��

�lp�ksrq��	C	�2"3�	C	dr��	�� �	C	X�	551!5�2�

���	a�	[spt�pmq|��	R�	�knj��	f�!e�	hsnurm�	h�	R�r!

yns��n|�	`jp	��nys�lr�p	�r�l��~t	kp~qrs	ro	�pkj!

��n��~p	PP	Zjp��	Xj�q�	Ypkk�	C	�22��	C	dr��	�2 �	C

X�	���!��"�

���	a�	[spt�pmq|��	h�	R�ryns��n|�	`jp	srknk�r~n�

qlp�ks��	ro	�pkj��n��~p	�~	n	q�u������pkps!mn}p

sn~tp	 PP	f�	ar��	�lp�ksrq��	C	�22��	C	dr��	�� �	C

X�	1"1!1"2�

���	Y�	]�	�~�yps�	̂ �	f�	Yr}nq�	f�	a�	br���q�	U�	W�	̂ s�pyp��

X�	_�	fpmp���	S�	_p���n~�	d�	d�	V���qj�~�	]�	S�	S�p!

|qpp}�	n~y	��	^�	U��u|r	S	s�trsr�q	nkkp�lk	 kr

}ps�o�	�~kpsqkp��ns	t����~p	PP	Sqksrlj�q�	f�	C	�����	C

dr��	 �2�	Wr�	��	lnsk	��	C	X�	2�5!21��

�1�	f�	a�	br���q�	̂ �	f�	Yr}nq�	n~y	X�	_�	fpmp���	V~kps!

qkp��ns	t���r�n�ypj�ypI	kjp	o�sqk	q�tns	PP	Sqksrlj�q�

f�	Ypkk�	C	�����	C	dr��	�5��	C	X�	Y��3!Y����

�5�	_�	U�	\srm~�	X�	U�	hryosp��	f�	R�	d�	�krsp��

a�!X�	\nqqp��	\�	 f�	_ru�~qr~�	_�	S�	\nk�jp�rs�

a�	h�	a�Zr��r�j�	T�	]�	S�	_�yup�|�	n~y	S�	h�	b�n�!

�nsqr~�	S	qpns�j	ors	�~kpsqkp��ns	t����~p	PP	a�	W�

_�	S�	��	C	�232�	C	dr��	�" �	C	X�	�X!"X�

���	f�	a�	br���q�	Y�	]�	�~�yps�	_�	U�	��p~sn��	n~y

^�	f�	Yr}nq�	S	qpns�j	ors	kjp	�rmpqk!p~pst�	�r~ors�!

ps	ro	�~kpsqkp��ns	t����~p	PP	Sqksrlj�q�	f�	C	�2"��	C

dr��	�5��	C	X�	����!��� �

� �	Y�	]�	 �~�yps�	 f�	a�	br���q�	_�	U�	 ��p~sn��

^�	f�	Yr}nq�	Y�	R�	\srm~�	n~y	U�	\�j��	S~	pxkp~!

q�}p	tn�n�k��	qpns�j	ors	�r~ors�ps	VV	t����~p	PP	Sq!

ksrlj�q�	f�	C	�2"1�	C	dr��	� "�	C	X�	��1!��"�

�3�	V�	V�	\ps���q�	h�	R�~~pm�qqps�	d�	d�	[snq~r}�	n~y

_�	Y�	�rsr�jp~|r�	S	�pns�j	ors	V~kpsqkp��ns	h��!

��~p	PP	�r}�	Sqksr~�	Ypkk�	C	�2"��	C	dr��	���	C	X�	����

�"�	Xj�q��q	n~y	Zjp��qks�	ro	V~kpsqkp��ns	ar�p��!

�ns	Z�r�yq�	P	]y�	u�	h�	R�~~pm�qqps	n~y	`�	Ss�!

qksr~t�	C	\ps��~I	�ls�~tps!dps�nt�	�2"2�	C	113	l�

�2�	^�	Zr�upq�	W�!��	_�p��	n~y	h�	R�ryns��n|�

�pns�j	 ors	 �~kpsqkp��ns	 t����~p	 PP	Sqksr~�	Sqksr!

lj�q�	C	�22 �	C	dr��	1�"�	C	X�	 �"! ���

 ��	Z�	Zp��nsp����	Y�	Yr�~nsy�	S�	Znqkpkq�	S�	^n�sp�

n~y	\�	Ypo�r�j�	�pns�j	 ors	t����~p	 �~	 kjp	qr�ns

k�lp	lsrkrqkns	V_S�	� �21!�5��	PP	Sqksr~�	Sqksr!

lj�q�	C	�����	C	dr��	1 ��	C	X�	����!��� �

 ��	Y�	]�	�~�yps�	`jp	 qpns�j	 ors	 �~kpsqkp��ns	t��!

��~p�	PP	Ts�t�	Y�op	]}r��	\�rqlj�	C	�223�	C	dr��	�3�	C

X�	���!�11�

 ��	f�	a�	br���q�	f�	S�	Xpyp�k��	Y�	]�	�~�yps�	X�	_�

fpmp���	^�	f�	Yr}nq�	Xnks��|	Xn��ps	n~y	��!c�	Y���

S	�p~q�k�}p	dps�	Ynstp	Sssn�	�pns�j	ors	��n��!

��n�p	h����~p	]��qq�r~	krmnsy	TaZ!�	PP	Sqksr!

lj�q�	f�	C	���1�	C	dr��	�""�	C	X�	1�1!1�2�
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 1�	_�	U�	\srm~�	X�	U�	hryosp��	f�	R�	d�	�krsp��

a�	X�	\nqqp��	a��srmn}p	qlp�ks��	n~y	�r~ors�n!

k�r~	ro	t����~p	PP	f�	Zjp��	�r��	Zjp��	Zr���	C

�23"�	C	dr��	�1�	C	X�	�53!�5"�

 5�	_�	U�	��p~sn��	^�	f�	Yr}nq�	a�����pkps	mn}p

qlp�ks��	ro	t����~p	PP	f�	ar��	�lp�ksrq��	C	�23"�	C

dr��	3��	C	X�	13�!1"��

 ��	c�!f�	[�n~�	 ��	 \�	Zjns~�p��	b�!Z�	b�n~t�

R�!Y�	`qp~t	n~y	��	[�q�p��	V~kpsqkp��ns	t����~p	PP

Sqksrlj�q�	f�	C	���1�	C	dr��	�21�	C	X�	"5"!" 3�

  �	_�	U�	��p~sn��	^�	f�	Yr}nq�	a�����pkps!mn}p

qlpk�s��	ro	t����~p�	S	~pm	�r~ors�ps	 PP	f�	S��

Zjp��	�r��	C	�2"��	C	dr��	����	C	X�	3�"�!3�"5�

 3�	^�	 f�	Yr}nq�	c�	[nmnqj��n�	 f�!e�	hsnurm�

_�	U�	��p~sn��	h�	`�	^snqps�	n~y	]�	b�srkn�	a�!

�srmn}p	�lp�ksn�	b�lpso�~p	�ks��k�sp�	n~y	]�p�!

ks��	U�lr�p	ar�p~kq	 ors	Zr~ors�psq	 V	 n~y	 VV

ro	h����~p	 PP	Sqksrlj�q�	f�	C	�22��	C	dr��	5���	C

X�	���!��5�

 "�	)�������	(�	)��	g�������	8�	%��	,&-��	*�	+��

@������	g�	%�	*�-��������
���	�
�:�����!


��	�����
	��������	"��pT
�
	PP	8�����	�	�����!


�������	C�2" �	C	A�	 ��		C	*�	52!���

 2�	_�	U�	\srm~�	X�	U�	hryosp��	n~y	f�	�krsp��	`jp

���srmn}p	qlp�ks��	ro	�spn	PP	f�	ar��	�lp�ksrq��	C

�23��	C	dr��	�"�	C	X�	55�!5���

3��	R�	[nqkp~	n~y	b�	Usp���ps�	S	j�tj��	spqr�}py

srknk�r~n�	ksn~q�k�r~	ro	�spn	�pnq�sp	ors	sny�rnq!

ksr~r���n�	qpns�jpq�	S~n��q�q	ro	kjp	~�ksrtp~	��n!

ys�lr�p	 �r�l��~t	 PP	��	Wnk�sorsq�jt�	 C	 �2" �	 C

dr��	5�n�	C	X�	��31!��35�

3��	e�	[spkq�j�ps�	U�	 Zr~qn�}r�	S�	[~nn�|�

R�	��jnyp�	R�	�knj�	n~y	b�	Usp���ps�	̀ jp	�5W	��n!

ys�lr�p	j�lpso�~p	qks��k�sp	�~	kjp	srknk�r~n�	qlp�!

ks��	ro	�nqps	}nlrs��py	�spn	ruqps}py	u�	�r�p�!

��ns	 upn�	^`aR	qlp�ksrq�rl�	 PP	ar��	Xj�q�	C

�22 �	C	dr��	"3�	C	X�	���2!�� "�

3��	_�	Ynssn�yp�	a�	X�	_rupskqr~�	n~y	��	Y	a���!

ps�	_nkpq	ro	yp�r�lrq�k�r~	ro	s�urqp	n~y	rkjps

q�tnsqI	 ��l���nk�r~q	 ors	 �jp���n�	 p}r��k�r~	 PP

Xsr��	Wnk��	S�ny�	����	e�S	C	�22��	C	dr��	2��	C

X�	"��"!"� ��

31�	̂ �	a�~~�t�	b�	Usp���ps�	b�	U�	_�yr�o�	a�|srm!

p��p~qlp|ks��	}r~	o�so�sr�	�~y	kj�rljp~!�!n�yp!

j�y	 PP	 ��	Wnk�sorsq�jt�	 C	 �2 ��	 C	dr��	 ��n�	 C

X�	�1�1!�1� �

35	^�	aö~~�t�	b�	Usp���ps�	b�	U�	_�yr�o�	_rkn!

k�r~qqlp|ks��	 �~	 n~tpsptkp~	 q�jm�~t�~tq!

��qkn~yp~	�~y	krsq�r~qlrkp~k�n�	}r~	o�so�sr�	PP	��

Wnk�sorsq�jt�	C	�2  �	C	dr��	��n�	C	X�	� 11!� 5��
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�
�	 ���������	 :�	 �	 ��=������	 ���	 ���
�!

������	 3 2(CH NH ,  3CH COOH,  3 2CH CONH ,

2 2NH CH COOH,  2 2NH CONH ,  4 3C H OCHO)
��	�����<�6
�<�	��
���
�
<�	�������� 3 3(CF CH ,

2 2CF Cl ,  3 2CH CF Cl). 	8��-������&	�����>	����!
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89:;<9=;<>
?@ABC=DE9=D;@C
;F
G;HBIJH9<
KLBI=<9
9=
=MB
?@C=D=J=B
;F
N9OD;
PC=<;@;Q>
RPKSTU<9D@B

V�
V�
?H>JCMD@0
W�
P�
PHBUCBBA0
K�
X�
Y>J:U;0
9@O
N�
P�
G;=D>B@U;

`jp	spq��kq	ro	kjp	�r�p���ns	qlp�ksn	�~}pq!

k�tnk�r~q	rukn�~py	nk	kjp	V~qk�k�kp	ro	_ny�r	Sq!

ksr~r��	ro	WS�e	ors	kjp	 �nqk	o�}p	�pnsq	nsp
sp}�pmpy�	`jp	�r�p���pq	ro	�~kpspqk	ors	nqksr!

lj�q��q	 3 2(CH NH , 	 3CH COOH, 	 3 2CH CONH ,

2 2NH CH COOH, 	 2 2NH CONH , 	 4 3C H OCHO)
n~y	 ors	 p~}�sr~�p~kn�	�r~�krs�~t	 3 3(CF CH ,

2 2CF Cl , 	 3 2CH CF Cl) 	mpsp	�jrqp~	nq	kjp	ru�p�kq
ro	�~}pqk�tnk�r~�	�r�p	ro	kjpqp	�r�p���pq	opnk�sp
�q	�r~q�ypsnu��	�r�l���nkpy	qlp�ksn	y�p	kr	�nstp

n�l��k�yp	�~ksn�r�p���ns	�rk�r~�	`jp	spq��kq	ro

kjp	�r�p���ns	 qlp�ksn	 �~}pqk�tnk�r~q	nsp	us�po��
y�q��qqpy�	`jp	ypq�t~	��lsr}p�p~k	ro	kjp	V_S

WS�e	n�kr�nkpy	������pkps	mn}p	 qlp�ksr�p!

kps	�q	ypq�s�upy	krr�


