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Abstract: The structural of Haft Tapph´s cuneiform were studied by XRD 
and thermal methods. Complementary chemical analysis showed that 
cuneiform were made of marl. The studied of thermal behavior of cuneiform 
tablets by STA indicated very valuable treatment of cuneiform tablets by 
firing. 
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�������	 ��
� �� ���� ���� ������� ����� ������� �����.
 �!��"��#$ �%"� ���� ������� �!�&'(�.

)�������* �+�, �������� � -�./.0	 1+� �!�&'(� �2� �#3� 4��.
�5/���657� �38:Masood_Bater@Yahoo.Com 

2'�34::7�; � �"���<�� 4��6$�" =6,#� �'� 4�� >�� =� =?	XRD ���� �/@5	 ��A� �A� 
� 4�B�C 1/7���=�@/, >�� �	��&�� �$�" �� ���'6"� ��# D�$ E�F =G �"� !� �� �G�H 
�"� !�� �C#� .I���� ��%C�:7�; <��A6*� A������A� =6A,#� A� �A�=>�� STA -�AC%J�

 4��@,�����I/H =G �	��//K	 �/����4���<=H#7 � 4�� �� =AG ��� ���AL � ��/6$� �� ���
�=�� �6� =���� �H��J �� M/.63 �#J =6,#� ���AL ���'6A"� ��# ����� ��8 >�� =� ��

�*��.

26&� �'�78 ���:=H#7 4�� �E���#	�8 >��8 ��N������ 4�&,�� .

O�"�1/"P��@, �M�����&����	!�63QR<0'( �� ��SS�	 �TT

)=7�. �*���� �/R/W)����&� =�3� �*����  X/�/WR(
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�� 4��6$�" <:7�; � �"��� =6,#� ��/ Z$ 4��.... [\]

��'9� 
=H#7 4�� �N� �;A"�� =A� ��/ Z$ �<A� =A+ 4��63A � �A/' -�AC%J� =�� M/.63A �#AJ

 � �(�H ���6"�� 4�&��@	 �#, ������#$�� 4��/3� �/@�� ��.�A&C �� �A ���A�� �./.H �� 
�A� =A@F�	 � ����A�1� !#�� 4���� ���H �	 !�6"�� =6A,#� �� =A+ �A"� ���A� 4�&A,��+

!�6"�� � �"��, =��� �"� �"� .��=6,#� 4�� �� �^� 4�A��� �� �:/"� _J�� �� ��/ Z$
 ��, `�+ �B �#�+ �	 ��/" 4���� �� � a���� O�bF =6,� �	���.�A$�� �� _J�A� ���6A"��

�� 1/� !���� =6,#� !�6"�� 4�&,��+ �J 4��/3� 4�� � �"��, =��� �"����.
�1� �$��� �� c����d�Pe��&f g/8 4���� � 4��B6L� 4����/� �
� �� �&��#" �h/3 �%/ �� 

#/,P�� ��/ Z$ =� >���� =H#7 4�� ����+ i���� �� �N� .=�#@� I/7�� !#f �A�/ Z$ 4��
 ��, =6,��� �� =H#7 4�� ��A" �#� �� �&�	 ��,�� 4��#B	 �N�, �N�PA� 4��BA6L� � 4���� =

� ��+ �*� .�	 =� �7� j��!����3�#� ��Ak�� ZA$ IA�� �� �*��A, ��#A���� !��l�� 4�#" 
O�b �	#( �;$ =� � ��� �"� �� �� �#$ 4��#B	 �/�� �	� �� E8 ��/ Z$ =+ ����+

,�� �=��1A� e�� =A@/� �� =A+ 4�#JPe#A" g/A8 � e�A� !�A�f ZA$ IA�� h/3A �%/A �� 
m�;:�� ��/l/8 ���"� =� =+ �, ��n8 ��� oH�b I��	� !�/� !� �� ��,]�[.

�A� �� �@+��/3A� ���:	 !#�+ �	 =+ !� �#F� �� =6A,#�  �� =*#�A� 4�A� <A.;� ���6A"�� 
�'� �"� ��, =@F�	 � �����1� =?	��� 4��/3A� -�AC%J� 1A/� p�A�� ���A:	 I/A@� �A7� 
=�/� ��� =AN@F�� `AN6� 4�A�P����A" � ���A� ������A	 P�� =*#�A� 4��A@: 4����6$�A" 
�'� �%�� O�" 4�&�� q/	�	 �=?	 �!�� !� �� ���'6"� ��# MkH � !�� 4���H�� �q(��

 4�#�+ 4�&�. ��#0� P���� Pg6A"�8 ��#A !����A$ ��"� ��6#�H -%/��	 � ��� ��A/r 
�� ���" =@F�	 � =:7�; c�@N3 � �"� ���� ���L !�..0 ��/6$� =6,#� � �A/' -�AC%J� 1/� ��

 /3� ��63 � � e%�� s���	 ������ 4�� = t#B$�;<.�A'� ���6A"�� ���AL �A ��A/6$� �� =A?	
��� ���#$)��#B	 �.(

�-�:� #=�#@� �� �� 4� =6,#� 4���� =*#���'� =?	.
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�����8 ����&'(� ��	�� [\Q

=f�� !�6"�� �&C �� �� M& �7� 4��������L � ���"� �� �$�� ���� ���A ��#A+ �A�6�8 
] [�� �u:� �� �H#7=���=A� �AN0 O��A?f � -��r I/H �� 4�#" g	� �
� �� �L�'	� �#J =

�+��� !�@F�& �"� �����A� �6�A/� �A7� ��A�� =6A,#� 4�A� 4�&A,��+ �� =*#�A� �AN�
!�6"�� � �"��, =��, v�$ w�6*� �� Z.* =+ �"� e�$ �� -�#( ���.1� A@F�	 � ����A�<

��=6,#� ��+ Z"#	 ��/ Z$ =� �#.� 4�� ��6"�� 4�&���� !�"��,���A� � �Ad�'H !��� 
��"� I�@ �/r �&��������=6,#� ������� �����, � �3" 4��6$�" .�A&f =�� �� 4�%/A 

>�� v@� =��� �� � ��#+ �� ��8 =��8 �� ����� M/�0	 4��� ����� =AH#7 4�A� �AN� e#A"� 
�"� ��, .=���� =� ��8 >�� �� ����� I/�f /L� 41�� A"� q/A"� �� �	 ���� ��/� �.��=A� !�

��=6,#� ��8 I/H �� �� �#, 4�/�#NF ����� � ����-%��A �� ����� >�� I�� �� ���'6"� 
���� 4���� :�(<h;" �� ��#, �/��	 ��0;" =H#7 ���e�A��� �A&�� !�A,��$ � �,%6 

�"� ��#� ���@� ��8])[.
6 x�� �$��� �	 =��'"<�#� =� �%/ �4� ��#A a� 4�A&+�$ ���A"��, 4��� ��,#+ y/� 

�$�" �� ���'6"�=H#7 4�� 4�&b/A"� �ANC �$��A, �#z� =� �&�� ��������� �"��� � �N�
��, ���� e����8 >�� �#b&� 4�6"�� �� �&�� ���� �� 4�/�#NF ���� e�k�� �����]R[.
�k�� �� =G��=6,#� �, =6$�" -��'6 a� 4�&+�$ �� �������-��A'6 4�&��+�� I������� 

� !��� �#$ �� ��8 ����� �� :7�; �n7 �����<�� =+ 4��# ���"��, � 4��6$�" =6,#� �� �A�
 ��, =6$�" �&�� g/8 �#z� =� ���� �A� -��A//K	 �
� �� ��8 e���� =+ �7�@6H� 4�&��	 ��/�

� i#L� =� �"� 4���{ � e�| c%�+ ���#/8.

;�
-�� < =
:7�; � ��������� �"��� �#z� =�<�� 4��6$�" =6,#� �A'� 4�A� =AC#@k !�A/ �� �=A?	

��=6,#� �'� �/(� 4�� =H#7 =" �=?	 �A� ���@A, =A� e�$ �N�4CL1, CL2, CL3 w�A�6��
,���.=��� �� E?"��=6,#� 4�� =�#@� p��� ��/3� ���. =� ����6�� �, 4����� .=�#@� I�� �A�
 ���&�������� �� <=H#7 ��=b/6+ � I6 =�#��� �L�* =+ �, =6,���� =� �	 �,�� 4���=6,#� ��

� ���� �����f q/"�#��.=�#@� �� E8 =�#@� I�� �4����� ��#A �A�� ��������� 4�&,�� =� ��
�*�� ���L =:7�; � �"���:

[.:7�; � �"���<�� 4��6$�" =6,#� >�� =� ��>��8 E��� #	�8 (XRD).
}.�� 4�B�C 1/7��� =6,#� �@/, >�� =� �� �	.
~.��6*� =:7�; � �"��������� �=6,#� 1/7��� >�� =� ������� !�1@� (STA).

#>�
����	 ������ � �	
�� ������� ��;&�. ;�
 �� ?@-& ���.(XRD) 
:7�; � �"��� 4���<���� �/��	 4����* �'/+ P=��� ��=6,#� 4�� �'� �� �A@+ ��/3� ���. �=?	

=�#@� �� ��, =6,���� 4�����@, =� �&����4CL1, CL2, CL3 >�� =A�XRD ��#A A"��� �
�*�� ���L .�, e�k�� =NH� �� �� =H#7 =" I�� 4��* �"��� � 4��6$�" =:7�;:
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�� 4��6$�" <:7�; � �"��� =6,#� ��/ Z$ 4��.... [\�

NH�<O�� :���� �/��	 4����* �'/+ =:7�;P��� <��=6,#� 4�� e�$ g/8��8 �� ����� .
NH�<e�� :��� ����� �/��	 4����* �'/+ =:7�;<��=6,#� ��E8��8 �� �����.

NH� �� q/	�	 I��� <:7�; �� O�� <�� 4��6$�" =6,#� e�$ 4����A��� �/��A	 4�A���* i#� P
=���=H#7 ���$�" �� ���'6"� ��# p�$ E�F ���=6,#� 4�� �'� �A, ���"��, =?	)��A,��
)�S(I�� �� ��, ��k�� 4��* -��//K	 e�� =NH� �� �=H#7 �A� ���@, =� ��4CL1, CL2, CL3 

��8 >�� =� M/�0	 �� E8 6*�� ���L =:7�; � �"��� ��# �������)��, �R�T.(

,>��:A( B����< ������� ���C�� ;�
 �� ��
�� =��� 4�B�C =:7�; � �"��� �#z� =� =6,#� ��'� 4� A� =?	 =@A+ -�#A( ��A� =A�#@� 4�A�

�� �� ��, =6,���� =6,#� ����6�� 4��4�� ���@, �� CL1, CL2, CL3�@/, >�� =� �A	 ��#A
 6*�� ���L g���� O��F �� =+ �����A, =A���� � =bA"�0 �A&�� �A(��C 4���/3+� �A�� .1/7�A��

 !�� >�� =� 4�B�C !��G�6/	 ��k�")�� g�� ��f �/"�3H �� �� g/A� �b3� �L� � ��1� 
�(�� ��](S[��� �=N:, �@	� ��� � �k�")!#A/N/ �� gA�� �A�f �/"�3H ��ppm](T[
�, e�k��.�� 4�B�C 1/7��� �� �(�H j��6� �"��� =6,#� �'� 4�� � =?	=�@/, >�� !��A� �	

� �� I�� =+ ��� =6,#� �&��� c�b��.	 ���/@/, q/+�	 4���� ���63��.

�@� D��J XRD�#@� <CL1 g/8��8 �� �����.
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�����8 ����&'(� ��	�� [��

�@�,��J XRD�#@� <CL1B E8��8 �� �����.

�@�E��J XRD�#@� <CL2 E8��8 �� �����.
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�� 4��6$�" <:7�; � �"��� =6,#� ��/ Z$ 4��.... [�[

�@�F��J XRD�#@� <CL2B E8��8 �� �����.

@� �G��J XRD�#@� <CL3 E8��8 �� �����.
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�����8 ����&'(� ��	�� [�}

�@�H��J XRD�#@� <CL3B E8��8 �� �����.

I�'JD=�#@� �	 �@/, 1/7��� j��6���=�#@� �� �/3+� �(�� q3H �� ��.

K-!
 '�"L& M�� B����< ;�
 CL1 CL2 CL3 
DAl2O3�6/	!��G  � /WT � /TX �)/�X 
NMgO �6/	!��G  S/W� T/T  T
ECaO �6/	!��G  ��/W� ��/)T ��/�  
FFe2O3�6/	!��G  R/WT R/WW R/�  
GTiO2��� �k�"  X/SW X/SW X/SW 
HSiO2!�� �k�"  )R/�T )R/�T ))/�W 

ONa2O=N:, �@	� ��� X/�W X/�� X/�W 

PK2O=N:, �@	� ��� X/�� X/WT X/�� 
QMnO �������� 1/f�� 1/f�� 1/f�� 
DR SO3�������� 1/f�� 1/f�� 1/f�� 

E>
��S
 ������ � �	
�� �-���� ������� ��B����< ;�
 �� �-���� ���BC� (STA) 
5��q/"� ��#C I��6@& �� =H#7 4�� N����O#J ��8 �������&��G�� �=A� �Ak� =AG �A"� 

=��� �� ��� !�, ����=H#7 ���#,�.����#6� ����� I�� �������� =�=A��� �� =AH#7 �A� ���#A, ���A$ 
N$�� ���*��� q���	 qF# �&�� �� �(�H =6,#� ����#, ]�[.
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�� 4��6$�" <:7�; � �"��� =6,#� ��/ Z$ 4��.... [�~

-�C%J� =� =F#	 �� =+ 4��@,��� 1/7�������� ��=6,#� �A� �A ���AL �A ��A/6$� �� ���� 
�"��� � =:7�;��=6,#� ��4�'� =?	g/8 ��8 >�� =� M/�0	 �� ����� =G �"�c%�+ e�| 

�A �AAz� =A� 4���A{ �AA"�/�.I�����A�� ����A�� 4��AA� �AA/�4-��AA//K	 M/.63A �� ��AA, ��Ak��
�� =6,#� 4�� �'� ��8 e���� =?	 �����A:7�; � �A"��� �<��A6*� ��A���>�� �� �A&�� 

1/7��������DTA �TG�=!�1@� �#J(STA)�, ���'6"� .���4��/3A� ���A. ��G I�� 
� �@+=�#@� ��� �� ��, =6,���� 4�� =6,#� ����6�� 4�����@, �� 4�� CL1, CL2, CL3 A� =

1/7��� >�������!�1@� (STA)6*�� ���L g���� ��# ��)��,4����	�(.

�@�O���#@� ��� =�#@� �CL1.

�3�T<�#@� ����� ���#@�CL2.
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�����8 ����&'(� ��	�� [��

�@�Q����� ���#@� =�#@� CL3.

�"��� ��4�����#@� 1/7�A�� �� �A(�H ��A���!�A1@� )(STA =A�#@� =A� �#A�� 4�A�
��=6,#� �'� 4�� ��f =?	 �����* ������ ����� #,�.I/63�������* =ANL �A� �5, =� 

4�� ���H �� �/�������	\\�, ���d ����/6��" =F�� A� �#A�� c|�A@6H� =G �A"� �� =
a� �0;" wnF ��#J� !���)���� w� (�A"� Ak/6� =AG <!�MG��A	 A��� �� �A@G ��/3A� <

=H#7 ���".4�� ���H �	 a� ���� w� !��� �"� ���~� =��� ����/6��" =F�� �A� =G ����
 ���H �� ���� g��G �� �/���� =NL ���]~/[���@� �(�� �"� .!�� g��G I��=�j���A	 

4�� �	\�� =��� ����/6��" =F�� ����� NL �� �#&d �� I�� �� �<���A$ �� !��A� �/���� 
=5b, !��� w� a� 4�)���/@/, w� (�A"�.� -��AbC =A���A� ���AH �� �A�4}\� =AF�� 

6��"/7#��+ ����/�/� g�� ����4G�	 w� �� /b��"��� �� �#$ �� �� � ����4\�� =F�� 
6��"/�@	 ������#F# w� 7#��+ =5b, �� /�/A ���$ ���#A,]Q.[�A�8 I/AH w� �A/�b	
��=6,#� !��� q/"� qF# ���&�� �#,�.��* �//K	4�A� ���H �� 4�}Q �A	 ��~ =AF�� 

 i#L� =� �6� 1	��#G =� �'7� 1	��#G ���b	 �� ����/6��"�A��� g��G =G ���#/8����AH �� }]/�
�� =��� �� �(�� =6,#�  ��k�� �����G .A��� �*� � ��* �//K	 I���A��� �A��#	 O#AJ �A�8 

�� D�	 � D�	 1�� ��k�� =� �k�=H#7 ��#A,�.�A@	��A�1/7��� 4��A���!�� g��AG �A� 
���H �� ���"]~/[} �� I/� �� �(�� 4][[ �	 ]�Q A !��A� ����/6��" =F�� �=AG �A���
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 �#, �k� =H#7 =��� !�, ��$ =� � �,�� .|�� ��4�� 4Q�] =ANL �A� 1A/� ����/6��" =F�� 

�@	 �� �����������#@�41/7��� ����� ����� ���A* ���Ab	 =A� �#A�� c|�A@6H� =G �#,
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M+ !�� g��+ �� ���@� �M+ �;$ 

E\�� ���� �/����
=�b, !��� w� !��� �"��� c|�@6H� a� 4�

)���/@/, w� �� �7#�7# w�(
4���. �� ���@� �Z"#6 �;$MG��	 �
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F��~��}Q }]�/��/����
�b	 � ��* �//K	 c|�@6H� =� �'7� 1	��#+ ��
�6� 1	��#+ 

� -��2 1�� ��/3� ������ �/7�� �M+ �;$
w#$ ����+��8 

G]�Q �][[ ]~�/[} �/������� ���$ � �/3N+ =�1k	 c|�@6H�CO2
g��+ !�1/ I��6�/� �� ����� �;$

!�� 

H[����Q�] ]\}/������ 
=� �6� 1	��#+ ��* ���b	 c|�@6H� � �/@����	

 ���b	 ��I7#��+ �6 =� I7#��+ 
M+ �;$ 

��&!�� 
:7�; � �"���<=��� ����� �/��	 4����* �'/+ ��=6,#� �A'� 4�A� =A?	 >�� �A� #A	�8 >��A8

 E���(XRD) g/8 �E8��8 �� � !��� ����� IA�� =A��� �� 4���A: 4�A���* =A+ ���
��=6,#� ��� �#AF� �A� A� �� �A�	��bC =A+ �:� �/�#8�A" ��/3AN+ �1	��#A+ �A/�/7#��+ g/A8 �� 

��8 3NG � 1	��#G � �����/�E8��8 �� ����� .=+ �&/��+ I�� �� v� �� 4�&/���� �$��,
 �6$�" � ���/@/, q/+�	 4������"� �(�$ 4�#N� ���/3� �/@�� �� 4��A"� ����#A$�� ��A�� 

�� ��8 �����* �� 4�
# g.� �&�� ���/@/, q/+�	 � a� D�$ �� �#F# 4�&/��+ i#���.
:7�; �� �(�H j��6� �/N0	 � =�1k	 � �"���<�"��,��*��=6,#� �'� 4�� >�� =A� =?	

XRD 3��. �<4�B�C 1/7��� j��6� �� �&�� =H#7 ���@/, >�� =� � !��� �	 E�AF =A+ ���
 �� =��� �$�" �� ���'6"� ��# p�$ =6,#� �A'� 4�A� =A+ �A"� !��A �C#A� �AL�� �� =A?	

 �� �� �J#N� a� � v�"� �A ��"� ��, �*�� !� �� E/N/" �B7�$�� !#f ��� !� !�#A	
 �/�� E/N/" �B7�$�� �� ���@� !�� �� �3/N/" !�� .qbA" qA/+�	 IA�� �� E/N/A" �#F�

 ��� !��#$ p�	 �� 4�/�#NF<��=6,#� ��!�1A/ IA�� �� ��%C � ��, �&�� !�, v�$ e���� 
=��� �6�"=H#7 ����1*� 1/� �� �"� ���� g.

1/7�AA�� �� �AA(�H 4�AA���* �AA"��� �AA��� m�AAJ ��XRD)� �/�#8�AA" ��/3AAN+ �1	��#AA+
�/�/7#��+ (� !��� �(�� !�#� |�� � �/3N+ ��* �#F� =� =F#	 �� =+ ���CaO ���A�� �j��A6� 

�� 4�B�C 1/7��� =6,#� �@/, >�� =� e�$ 4�� �� M/�0	 ��	 =6,#� ��8 >�� =� �� �A� �����
�� �� �	|�� 4]�� ����/6��" =F�� �3/� q"�� �����|�� �� �	 =A� �/3N+ ��* �� I�� CaO 
�CO2��� ���$ � ��, =�1k	 CO2�� =��� �� =6,#� �AN$�� ���A, ���A* � �A�8 e���� ��

 ��� !�, ��$ �� � p�	 ��k�� =� �k� �!� �� �(�H<=H#7 �A� Ak/6� �� =A+ �A, �A��#$ <!��
��=6,#� ����8 e���� ��� ����#$ q/"� -�, =� �����.
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�����8 ����&'(� ��	�� [��

 =:7�; � �"������#@� 1/7��� �� �(�H 4���������=6,#� 4�� �'� >�� =A� =?	STA 
4�� 4|�� �� �/3N+ =�1k	 �� �,�� q/"� 1/�]�� � �/��	 �� ����/6��" =F�� ��+ .�8�� A�<

I�����#@� 4�� ���H �� ��][[ �	 ]�Q ��/6��" =F�� ���d =/H�� I�� �� �/���� =NL v� ��
 �/3N+ ��* =�1k	 =� =+ �"� ��,�#�� �"� .A�1k	 IA�� �A� ��%AC<��A� IA�� �� �/3AN+ 

�
� �� ���� �*� !�1/ I��6�/���� �A"� =6A,�� ���@� =� �#$ �� �� .I�����A�� �� ���'6A"� �A�
�"��� �� ��# �� ��, e�k�� 4�� =6,#� �'� 4�� =?	�#	I/�f !� �,����� =+ ��+ =�A/7�

 �1k	 �� �(�H ���, q/"� � �/3N+ ��* �#F�<�� �	|�� 4�� �� !� OC]�� �A@� �=A� !�#A	
�� M/�0	 �#z� =6,#� 4�� �'� ��8 >�� =� �� �&�� �=?	 �� I�� �	 ����������� .

1/7��� j��6� �"��� ���� m�J �� XRD ��=6,#� =� ��, M/�0	 4�� �A�8 >�� ���A��
 4�� �	�~� � !��� ����/6��" =F�� � =�1k	 !��� !��l@� �/3N+ ��* MzC� g�� =+ ���

 =��� �� �//K	=H#7 ���"� ���� �L�� .`/J �� �J�$ I/@� =�XRD ��A, M/A�0	 =H#7 =" 
��8 >�� =� 4�� �� ������~� ����/6��" =F�� ��/3N+ ��* � ������� ����#, .%C�A� ��

 3��. I��<4�&'/J XRD I�� =H#7 ��8/E8 � g��8 �� ������� !��� �A//K	 =A+ �A��
 =zH% ���L =��� �� �#F# 4����* �� ��8 �
� �� 4�/�@�f ��&�� �=�A"� ��A�/� �#AF� .

� �z� =� I������� ��8 =+ �"� 4�� �	 ������~� ����/6��" =F�� �e��06"� �� ��%C ����
��=6,#� ����1k	 �� �,�� q/"� <�,�� ���#�� �� �� 1/� �� ��8 �
� �� �/3N+ .

YJ&�� 
)[(�@��+a.�"4�#" ��#7� "@F�	 �<���"� �.!��&	 �I/N����* ��� �)[~��(t��	�X.
)}(�,��� ������� "��#7�����"@F�	 �<��A@�H �K(� �NC !��A&	 ��A����* � �A@NC -����A6�� 
)[~]\(t~�.

[3] Thickett David, "Playing with fire: Characterisation of clay types used to 
fabricate cuneiform tablets and their thermal behaviour during firing-based 
conservation treatments", 12th Triennial Meeting Lyon 29 August-3 
September 1999 Iccom Committee for Conservation, Janet Bridgland, 
Volume Π, James & James, London (1999) pp 809-810. 
[4] .Ibid, p 810.  

)S(�D#5"� ��"�"��b�@/A, �=A�1k	 "A@F�	 �<AN/N$ ��A,#� ���A� 1AG� �O�� �ANF �
��������!��&	 �)[~��(t[��.

)T(�D#5"� ��"�"��b �@/A, �=A�1k	 "A@F�	 �<�A,#� AN/N$ ����A� 1AG� �e�� �ANF �
��������!��&	 �)[~]�(t~Q\.

[7] Thickett David, Ibid, p 810. 
)W(�����@H� "�#3� ��# � �&5/��""������� ��&F ��� ��6:�( �H�� �!�&'A(� �!�&'(� 
)�)WX(t )S.
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