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³�¹�ê �Ä�Ô�Q���ü.•�'�x�êM6 �Å�J�è

�™NO>•�Î�n�ü�m�•�Þ �Ä�V�p�þM4E¥.•
� �ÈAu1k��,X�=8F��/��<,XNp8F��/��î	¥*ó	¬�6 �È�����Q�£

�á�îEô�ä"����ø�‡ �Ä�Ô�º/•�Ô�êF¼	�
³ �È���ÝJ\�Í.•�'.•
�,X�]�<�~�‘FÑ�Ú�á�aLÔ?U�Z �Ä 

2.3 �G�b#Å�‹#†�',X�]�<"¼�ã�_NM�G�b#Å�‹#†�',X�]�<"¼�ã�_NM�G�b#Å�‹#†�',X�]�<"¼�ã�_NM�G�b#Å�‹#†�',X�]�<"¼�ã�_NM  

.•�'�Y�Ù	ÿ-��ûG£,X#†!ú
`#†"� �ÈE­�o#†�' �È>•/Ä��#Å�‹#†�' �È>•*ü�9�^.•
�4“�Ü�±�,�ü�U

�",X#ý�z�ß �Ä 

+��b�J�U�",X#ý�z �È�ü�Ø)Ú#Å�‹#†�'�Ê �È�™NO0S�����+ �ÃKS>j>@>?�ê5Ù�rP`�x�¹�0�á
`L��x

-�K0 �Ä,È�y�y?ºE­�o#†�'�î�Ð7È�•�ø �Ä2Ï4³1u)Ú
,�™NO�n�Ê�”�¹�J.BAx:Œ	¥,X!è�'	Ã�¹NN�ý#��Î

.•�' �È�_�V	)	åKÔK¼"u�Ý >•L��2 �Ä�á?U�ñA©	•4­.•�'>9�t#†!ú�ê5Ù#†"� �ÈL8M2�4�y	«E›A•4—�È)Ú

?·!7.B,X#�/ß �Ä 

!ú!è
`"�!è���´!¦!è�' �Ä����+��b.•�'�,�ü��CY,X	Ã6Ñ�û �È�î�Ð7È��KÈ	Ã6Ñ�î0U'
��$µ:Œ	¥

,X!è�' �È���¹�™NO�±A•8C�Q,XEîN¢�Ä 

 

2.4 �G�b+	!è,X�]�<"¼�ã�_NM�G�b+	!è,X�]�<"¼�ã�_NM�G�b+	!è,X�]�<"¼�ã�_NM�G�b+	!è,X�]�<"¼�ã�_NM  

B��¾,X.@�Ê�â���Ý�L
_,X+	�$�ê5Ù!è�|.@�Ê�Ô�� �È�K�Ý	à1�,X	E�‡ �È�hA¹Ax,ó�Í�Y �Ä�á?U	ª

�ß�Ï�)	)��,X�Ï�)�±�xM6�S �Ä�W�À�±A•�4�á	«���ø�‡ �È	¾�Ý4£E›AxA•,X�ç�î�Ž
,�!6Ñ�'�Ô�W�À �Ä

���° 	âM6,X��M6�S	Ã�¹EîE›�ø�þ�¿Eó=ŽJ]	ª�ß �È�����a õ��A× �ÈE­	¾6Ñ+�4£E›A•4—,X�Ž
,�;> �Ä

AË"¼�ã�ÈL8M2�¨�]+	$d �È	ú�í 	ª�ß��M6�S	â �È�ÞM6,X,X�‹	HN¢��E¬�Ú4»4Á�ŸE@�Ä 

2.5 �G�b�ê�:,X�]�<"¼�ã�_NM�G�b�ê�:,X�]�<"¼�ã�_NM�G�b�ê�:,X�]�<"¼�ã�_NM�G�b�ê�:,X�]�<"¼�ã�_NM  

*ü���hA¹�`�< )Ú?·7¾�Å���¡�0 ,X�ê�: ��
•,X	EL=�û �Ä�Ý��(=	Ã6Ñ��P¬�z	Ã'—,X �Ã�K�Ý

��&œ7$<T�û,X�Ã*î7Ç�� 7È, ,X �Ä 

2.6 �G�b�G�b�G�b�G�b CE AxA•AxA•AxA•AxA• 


` SGU �{�
�<�ÔCK�]>™�ü AVANCE ��,X���Ý��?U.@�Ê	)��
`�ê�È,X HPPR�Ã�Ô
�2Ï
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4³�Ã�v�� �ÃBSMS K�,¬	)�� FÑ0ú	ÜCE AxA•�ÄE­#‰,ª�Z+	.•Ed�Ø"��G�¹	ž�BEî,X+	�$�ø�‡

�Û�Û�Ä"¼�ã�È�V�p�Ç�S+	.•Ed�Ø"˜M�G£�Ô�ã �È�hA¹�GKÁ���° ,XK¼�È�J�è�Ö�Þ	âM6�S �Ä 

�ÄCE AxA•�Ö�ü û#�4£#"	��Ö
��ÞJÔ��,X��
•�� �È�tC� CE �Û�«,X��
•></��J0ú	Ü�]

�<�Ã	?*ó �Ã)ƒ�±
`#\C
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3 )ÚAŽ	ž��AÁAÈ�â 

3.1 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

NMR���ÔNM*ü�9�Ú�d�ê�:�Ú�$ �Ä��?U���Ý���ê	Ü(= �Å4§�X,X�T�� �Ä�L
_,X�ê	Ü(=+�.‡ �Ã

!ö
`!û	s�$�X�ä �Ä 

�Ô1T	),X�™�‰�ß�È�Ô�þ NMR�rP`+��Ý�þ!9Px�X�ä �Ö 

1. �Ú��
•��5B�üM-.•
��� �×  

2. �S*ü�ØNe6Ý�†%”	¥���$ �×  

3. #�G£��
• ���Ø�Î ,X�µ	Ë,XNe)[ �Ä 

�Ò3.1 %”	¥�â
¡�h  

 

EîE›�Ú�d��
• ���Ø�µ	Ë,XNe)[ �È	Ã�¹�k����
•���G�b	s�$4§	Ü
`�f�ë,X�µ�C �ÄNMR%”

	¥��
•�Ê �È���$�ü�á	à,XNe)[ �Ä/Ä�� ���E��Ne)[�E��Ne)[�E��Ne)[�E��Ne)[ ���Å�{*óAä�� �ÄE­�oNe)[�������$>•�ê�9�Ø

Ne6Ý�†%”	¥5à	¥�Ø�Î,XNe)[ �Ä�E��Ne)[ ,X��	ª�‡�b�ø�þ	–�D �Ö 

A�Å	s�$��,X2O
_ �Ö 

!£/¡	à�!2ô,X	s�$��FÑ+�(M�n�DG£,XBü�$
`���$�X�ä �Ä	s�$��,X4§�X�Ô�û/ß�z�‡�n�Z �E��Ne

)[,X�� �Ä!£/¡	à�!2ô><)„�Î�Ô�þ ��
Î.� �E��Ne)[ ���Ä.‡ 13��,X
Î.� �E��Ne)[ �á	à�b!ö 11���

,XNe)[ �Ä"¼�ã><3.1���ë�Î,X�á	à	à�!2ô
Î.� �E��Ne)[ ��KÈ,X�á	à �Ä 

>< 3.1 �á	à	à�!2ô�D�B><  

�¹ 11.7T.•�'���_  

	s�$��  NMR ���h  
Î.� �E��Ne)[ [MHz] 

(E¥���� ) 

7¾'
���z [%] 

1H �Ý 500 99.98 
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2H �Ý 77 0.015 

3H �Ý 533 0.005 

12C �´  --- 98.89 

13C �Ý 126 1.11 

35Cl �Ý 49 75.53 

37Cl �Ý 41 24.47 

 

 

b) 	s�$���Ø)ƒ�W �Ö 

�ü
Î.� �E��Ne)[ ���ê �È	à�!2ô	s�$���Ø)ƒ�W�3�î�E
¡��.•�E��Ne)[ �Ä1H��.•�E��Ne)[

,X�š.B��	ª�‡�b�W
`�”��	s�$4§	Ü �È�¹	ž>•�”��	s�$�Ù�È �Ä	s�$��>•+	�$�Ù�È �È	Ã�¹�^+	�$

,ß�0�ú.•
�,XE¤�|+	9K �ÈE­�o+	�$��	s�$��>•.•�#;�,X�Ô�þ	s�´ �Ä�#;�,X8×�È	ª�‡�b	s�$��

�Ø,X)ƒ�W�Ä 

	à�!2ô2O
_
`��
•���Ø,X.•
����z�‡�n�Z��
�
����!/Ï �Ä�î�Ð7È,Ì�h,XNe)[�!/Ï �È	G�ê

�:�!/Ï �Å,X�L
_�� �Ä�ß><�ë�Î�Z�ø/¡�Ô��*ü,X NMR���Ä 1H
` 13C�Å,XNe)[�!/Ï�L
_�� �Ä	Ã�¹

#Ù�.,X,ß�Î	s�$���ñ)ƒ�W�Í�J
Î.� �E��Ne)[ �Ý�Ô�o�E
¡ �Ä 

 

>< 3.2 Ne)[�!/Ï  

�Ä�¹ 11.7T.•�'���_ �Å 

	s�$��  ���Ø	s�$)ƒ�W�éCK,X
Î.� �E��Ne)[ �!/Ï��  

1H 6 kHz 

13C 100 kHz 

NMR�µ	Ë�Ô8�>•4¬�
�ä"¶B� �È�Ú�dNe)[
`���z��KÈ,X�G2Ï �Ä�ü NMR"¶B��� �ÈNe)[Eî��

�0��"��GEH�J	å�º�{�r�û �Ä 

�Ò 3.2 NMR "¶B�  
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4Ð�Þ��EÄ�ÈNe)[	¬�ê,X�n�û�µ�C	ª�‡�b	s�$�����Ø,X	s�$)ƒ�W �Ä�µ	Ë,X/Ã�Ú���z�·><�Z

�Í�µ	Ë���z,X#�G£ �ÈEîE›�Í�µ	Ë�Ä�ß,X	�
³E¯> /Ã�Ú	ª�k �Ä�V�p���Ý	s�$��FÑ>•	à1�%”	¥ �È

Fw��/Ã�Ú���âBõ)�(M�nNe)[,X	s�$���DG£�ä!7!¨ �È�¢��	Ã�¹�k�Î�G�b�ê�:4§�X,X�nG£�µ�C �Ä 

�ü NMR�rP`�����Z%”	¥�Û�n,X	s�$�� �È%”	¥6Ý�†,XNe)[�h�yE¥	s�$��,X
Î.� �E��Ne)[ �Ä

E­�þNe)[>•/Ä�� EQ"¶Ne)[EQ"¶Ne)[EQ"¶Ne)[EQ"¶Ne)[�Ä�Ä�Ä�Äcarrier frequency �Å�Å�Å�Å�ÄFw�� �È�V�p�rP`�S*ü 11.7T,X.•
� �ÈFw��
1H���ÚLÔ?U�û4z500MHz,XEQ"¶Ne)[�È13C��LÔ?U126MHz,XEQ"¶Ne)[�ÄEQ"¶Ne)[>•�n����	–

�DSFO1�Ä>•EQ"¶Ne)[%”	¥,X	s�$��>•/Ä�� ?–�³��?–�³��?–�³��?–�³�� �Ä�Ä�Ä�Äobserve nucleus �Å�Å�Å�Å�Ä  

AË"¼�ã�È�ü�Ô�o�rP`���Ú�Ý�î�b�Ô/¡,X	s�$��>•%”	¥ �È�_�V polarzation transfer�ê5Ù	•

5ú�rP` �Ä�üE­/¡�™�‰�ß �È�Ú�î�Î)„�î�þEQ"¶Ne)[ �È����E¬��	¾�Ý�Ô/¡?–�³�� �Ä 

�J�á�����Ý,X	à�!2ôFÑ	Ã�¹
¡�h�ØNe6Ý�† �È�ê5ÙAÈ�È�K�Ý NMR���h���h���h���h �Ä7¾'
+ ���,�ü�Ý

/¡!ö,X	à�!2ô �Ö1H�Ä!ö�Å�Ã 2H�Ä!ì�Å�Ã 3H�Ä!î�È���Ø�û��2ô �Å�È�ª�À,X7¾'
���z�Ú�ÿ�� 99.98%�Ã

0.015%�Ã0.005%�Ä�Ý/¡FÑ�K�Ý NMR���h �È�����ü>< 3.1	Ã�¹,ß�Î ,�W�À,X�E��Ne)[ �Ý�\�û,X

�ÂC±�Ä�ü�Ú�d��
•��!ö��2ô�Ê �È	¾�Ý1H>•%”	¥�È�´��E­/¡	à�!2ô,X���z�Ô�û �Ä7¾'
+ 	¥)„

,X.‡	à�!2ô�� �È	¾�Ý�Ô/¡�K�Ý NMR���h �Ä���z�ÔP¬,X 12C (98.89%)"u�Ý NMR���h �È�´!8 �È

�Í�Ý��(=��.‡��2ô,X NMR�Ú�d	¾6Ñ�qC*13C	¥�Ø,X�µ	Ë �È13C,X7¾'
���z	¾�Ý 1.11%�Ä��5à�ç

?•�È�Í.‡,X NMR�Ú�d!¨�J�ª��2ô�È�ÄL’ �È!¨�V!ö �ÄE¬�Ý	º�ê�Ô�o�´2ô�E
¡&I�#�z �ÈE­�o�´

2ô�Ú�ü�� 0´,X�ß�Ô8VA|AŽ�Å�Ä EîE›�¹�Þ�Í NMR,X1T?U�Ÿ4¡�È�.��4—�4 �È�å�À�9,ß,ß�V�)�S

*üE­NM�T���9�Ú�d"��Ó,X4§�X �ÄCHCl3�Å�Ä  

3.2 "��Ó,X"��Ó,X"��Ó,X"��Ó,X NMR �Ú�d�Ú�d�Ú�d�Ú�d  

�V�ß�Ò��/� �ÈJ\�Í�Ý�þ	Ã6Ñ,X?–�³�� 1H�Ã13C�Ã35Cl	Ã�¹�;> �Ý�þ�Ú/•,X�rP` �Ä 

�Ò 3.3 CHCl3,XNMR�Ú�d  
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�Ý�þ�K�ÝEÖ�'EQ"¶Ne)[,X%”	¥6Ý�† E1�ÃE2�ÃE3�Ú,È�y�0*ü�ü��
•�Þ �ÄE10ú	Ü1H,X�E��

Ne)[ �ÈE20ú	Ü13C,XNe)[ �ÈE30ú	Ü35Cl,XNe)[ �Ä���V�Ý/¡	s�$��FÑ>•�ä�s%”	¥ �È��
•�Ú	¥�Ø

�Î�Ý�þNe)[�µ	Ë f1�Ãf2�Ãf3�È�µ	Ë�î>•A„�)�ü�Ý�þ�Ú/•,XNeB��Þ �È�V�p�Ú	¥�Ø�µ 	Ë��/��ü	à�Ô

�ô�ÒG �È*ü��	Ã6Ñ�î�ó�Y�Ô�ô�V�Ò  3.4 ,XNeB��Ä"¼�ã�Ò���Û"¼,XNe)[���ü 11.7T.•�'��#��k �È

���Ý�µ	ËFÑ>•+��ä	)B�4“ �È�3����	)�Ä �Å�Ä  

�Ò 3.4 CHCl3	¥�Ø,X NMR�µ	Ë  

 

E­�þ�ŽEôB��Ò��/�,X�Ý�þ�Ä�Í�h	à�!2ô �ÄEîE›Au1k�Ý/¡	à�!2ô,X�D,Â �È�å�À	Ã6ÑAx��"� �Ã

!ö
`.‡�Ä,X���z��!¨�� 3:1:1�Ä�''
 �È�Ý/¡	à�!2ô,X7¾'
���z �Ä	–?•><  3.1�Å�3�hA¹Au1kE¯

	•�È!¨�_�� 227:100:1�Ä���� �È*ü���î	¥)„�rP`#��Î,X�µ	Ë�Ä���z,X!¨���J�á1��bE­�o�� �Ä

	s�´���´��!£/¡	à�!2ô �È�Í�b NMR�T�� �ÈFÑ�Ý�Ô�þ�Î�Ý,X&I�#�z �Ä1H,X&I�# �z!¨ 13CP¬63

�á�Ä�3����AÈ �È�V�p�Ý�Ô�þ��
•	ÿ�Ý	à1��DG£,X 1H
` 13C�ÈFw�� 1H,X�µ	Ë���z!¨ 13C�� 63�á�Ä 

�V�pB5�Ò 3.4E­���£4¬NeB� �È���Ý4š8VFÑ�ö���Z �È2’.B,X�ÚE|(M�nNe)[���á	Ã6Ñ,X �ÄE­

��,XNeB�>•Ax�� �ÚE|)[�ÚE|)[�ÚE|)[�ÚE|)[ �Ä�Ä�Ä�Äresolution �Å�Å�Å�ÅM2���Â �Ä�Ä NeB�,X"��G�•	å�ÚE|)[���Û�Í�ø�þ,ÌF•Ne

)[�µ	Ë,X	��ÿ6Ñ�o �Å�Ä  

0ª,È�•	å,X4ý��!¨�_,X�¼�û8×�È�S�™�‰�È�t�á���ê �Ä�Í NMR&I�#�z�Î�Ý,X�ÂC± �È�t�Þ

7¾'
���z,X�á	à �È�S,X4£���\L’�^�á	à/¡	à�!2ô,X�µ	Ë+��ü	à�Ô�ô�Ò�Þ �Ä�_�r�Þ �ÈB��Ò0ª,È

�•	å,X�ÚE|)[�Ú�îM2���Â �Ä�Ä 0ª,È�•	å�ÚE|)[ �È�3�����µ�>!¨ �È��&I�#�z#��n,X�Ô�•M6 �Å�Ä 

�å�À�Í"��Ó,X�Ú�dC^�9C^�á�� �ÈE­���´���å�À�ñA©�ü�Ô�ôB��Ò�Þ�Í!¨�Ý�þ�á	à?–�³��,X

�µ	Ë �Ä�Ä �üE­G  �È�å�À�Ñ+9�Z���Ý.@�Ê /+	�$�•M6,XL$�
 �Å�Ä �´!8 �È�ü�rCÉ�� �ÈNMR�rP`	¾

J\�Í	)�þ?–�³��E¯> �Ä<Q'
 �È	à�Ê>•%”	¥,X�á!6�Ô/¡	à�!2ô �ÈEîE›�S*ü�Ô/¡�¹�Þ,XEQ"¶Ne)[

�Ä�_�V	•5ú�rP` �Å�È �å�À	¾?–�³�Ô/¡	à�!2ô	¥�Ø�Î,X�µ	Ë �ÄE­���û�û1T�ê�ZNeB��Ú�d �Ä 
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�ÞM6�¤�� �È+��b	s�$���Ø)ƒ�W��Eô�ä,X �!/Ï,Ì�Í 
Î.� �E��Ne)[ �9AÈ���\�ã,X �ÄFw���á6Ñ

G›*ü�û,XNeB�8×�È�Ä!8�ê �È7¾'
���z
`�Î�Ý&I�#�z�Í(M�n	à�!2ô���á	¬,X �ÈFw��	à�ÔNeB���
1H	à�!2ô	¥ �Ø,X�ø�þ�µ	Ë,Ì�Í���z	¾�‡�n�bBõ)�A¹�µ	Ë,X	s�$�D,Â �ÄE­�û�û1T�ê�Z�ÍNeB�

�nG£�µ�C,X�Ú�d �Ä�üE¯�9�Í NMR�ÈAº4š,X�£EÄ���! �ÈAÏ5Ù�hA¹'s�]�S*ü	–5×�µ	Ë,X ppm�Ä,R

�Û�Ú���Ô �Å�9#�G£ �µ	Ë,X�V�É �Ä 

3.3 �Û���Û���Û���Û�� �È�È�È�ÈC?�MC?�MC?�MC?�M�È�È�È�Èppm  

�å�À�Æ4£.B�n�Z�Í NMR �µ	Ë,X�Ú�d ?U�¢�ø�þ�•M6E¯> �È���z
`Ne)[ �Ä4±�ÍNe)[,X#�

G£G›*üC?�M�ÄHz�ü�ü 
<!£/¦ �Å�ê5Ù��C?�M �ÄMHz�Å�Ä �V�p���Ý,XNe)[#�G£FÑG›*ü,Ì�Í�b	–

5×Ne)[,X�•�ã></� �í	Ã�¹1T�ê#�G£�µ	Ë,X><E’ �Ä�ü 1H NMR �rP`�� �È�|9$�0��	–5×,X���Ô

/¡>•/Ä�� tetramethylsilane�Ä�¯+�
Î .�&Ë�ÈTMS�Å,X�ê�:�

• �Ä�'�Ô�þ 1H �ê5Ù 13C NeB�>•

G›Lš�Ê�ÈTMS ,X�,�ü�{*ó�Ô�þ�•�çE|Ax,X	)�Ä �Ä�^E­�þ�Ä,X�!5B�n����LÊ �ÈFw�� �J�W�Ä,X

Ne)[EîE›�J�â TMS �Ä,X,Ì�Í��4­�Î �ÄE­�� �È�å�À	Ã�¹AÈ�Ô�þ�µ	Ë,XNe)[�� TMS �Ä�¹�Þ

2.5kHz�Ä�È	Ã	ª,X�r"©���é*ü�µ	Ë,X4±�ÍNe)[ �È!¨�V 500.1325MHz�Ä 

,Ì�Í�b TMS �Ä,X�µ	Ë></��•"©�â��4ý-Á�Z�£EÄ�µ	ËNe)[,X�D�+�!�D �Ä	Ã���V�p�S*ü

ppm �Ó�·C?�M�0��	)�! �È�î�È�t1T	) �Ä	)�! ppm ></�+�.•�'
����‡�n,X4±�Í �E��Ne)[ ,X

�Ô�þ�Ú�D �È�W,X�ì&•��Ne)[#�G£���â.•�'
����´�G �ÈE­�����û�û1T�ê�Z�á	àNeB��¾G›Lš ��

NeB���KÈ,X!¨EW�Ä 

�¢C?�M�� ppm ,X	¬�6�•"©
`	¡	¬�6�•"©�V�ß�Ò��/� �Ä 

�Ò 3.5 �^C?�M	¬�6�ä ppm 

 

�S*ü ppm 	)�!,X�ì&•�Ô�QEîE›�rL�,X�_�$�9AÈ�â �Ä��A’�ü TMS �¹�Þ 2.5kHz ?–�³��

�Ô�þ 1H �µ	Ë �ÈEQ"¶Ne)[�ÄSFO1�Å�� 500MHz�Ä���Ý NMR �µ	Ë,XNe)[!7!¨�b.•�',X���z �Ä

	à�Ô�þ�µ	Ë �È�ü 600MHz B��¾���Ú�Î)„�ü TMS �¹�Þ 3.0kHz�È�ü 400MHz ���<�Þ�� TMS

�¹�Þ 2.0kHz�Ä�Ô�þ1T	),X�61k	Ã6Ñ�á1k�þ�á�� �È����!£�þ2Ï4³,X!£�þ�ÄFÑ?U�61k �Ä)„�ü�9

,ß�Ô�ßG›*ü ppm ></�	à�Ô�þ�µ	Ë �Ä 

Ne)[ �ÄC?�M�ÅL8�¹ SFO1�Ä��C?�M �Å=Ne)[ �Äppm�Å 

�_�V �Ö 

2500Hz / 500MHz=5ppm 
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3000Hz / 600MHz=5ppm 

2000Hz / 400MHz=5ppm 

)„�ü 1H �µ	Ë	Ã�¹Ax���Ø�ü TMS �Ä�¹�Þ 5ppm�È�3����AÈ ���!
� ���Ä downfield�Å�È �â

B��¾,XNe)[�´�G�Z �Ä�Ý4£P`,X*ü���Ú�����S*ü ppm�È�J�è/¥�:�Þ(=�Î)„,XB��Ò,X"��G�•	å

FÑ�S*ü ppm ��	)�! �È5à�á��C?�M �ÄAÏ5Ù�hA¹�ãAš���ü�ÞM6,X�_�$���Ô�o
��•�0�Z1T�ê �È

500Mhz B��¾�� 1H ,XEQ"¶Ne)[�á���î�Q 500MHz�È�S*ü ppm �Ê�hA¹G›*ü	–�D SFO1 ,X2’

.B��E¯> �61k �È	à���ü 600MHz 
` 400MHz B��¾�Þ�È1H ,XEQ"¶Ne)[�3�á���î�Q 600MHz


` 400MHz�Ä"¼�ã�È�Ô�þ!7,X ppm ��></��Ô�þ!¨ TMS Ne)[P¬,X�µ	ËNe)[ �È5à�è>•�n����

TMS ,X���!
� ���Ä  

3.4 Bü�$Bü�$Bü�$Bü�$ NMR�ü�ü�ü�ü�ü�ü�ü�ü �ê�:�!/Ï�ê�:�!/Ï�ê�:�!/Ï�ê�:�!/Ï  

+��b 1H �� NMR A©P`���Ô��>•?–�³,X	à�!2ô �È�å�À�Ú�Í�JE¯> Aº4šA|AŽ �Ä1H 	s�$����	¾

�Ù	ÿ�Ô�þBü�$ �È�´!8?–�³ 1H ��,XNeB��Ô8�>•/Ä��Bü�$NeB� �Ä�!M6�¤�� �ÈBü�$�ü 11.7T .•
���

><)„�Î�û4z 500MHz ,X
Î.� �E��Ne)[ �È5à�è2’.B,X �E��Ne)[ +��J���Ø,X	s�$)ƒ�W�‡�n �Ä"��Ó�Ú

�$��Bü�$,X �E��Ne)[ �â8Ã�Ú�$��,XBü�$�î�,�ü�‚�ã,X�Â�ÿ �ÈBü�$	¥�Ø ,XNe)[�µ	Ë	Ã�¹�Û/��Î�â

�J,ÌF•	s�$4§�X,X�n�û�µ�C �ÄE­���� NMR ,X
Î��	s)Ú �Ä 

�E��Ne)[ �š.B��,X4š�‚�Â��>•/Ä�� ���ê�:�!/Ï �ÄChemical Shift�Å���Ä�E��Ne)[ +��b,ÌF•	s

�$,X�E
¡5à	¬�| �È�ÈAº4š,XAÈ��+��b�½���¤��,X
<�È+	�$�e,X.•�#;� �Ä�ê�:�!/Ï,X#�G£ �ÈEî��

�¹ TMS �Ä�0��LÊ&• �È�¹ ppm ��	)�!></��J,Ì�Í�b TMS �Ä,X�!5B �Ä 

4±�û�î�DBü�$ �È�´AŽ�W�,�ü�b
¾/¡�Ý��(=�� �È�J�ê�:�!/ÏFÑ�ü TMS �Ä 14ppm �¹�Y �Ä 

�Ò 3.6 �Ý��(=�� 1H,X�ê�:�!/Ï  
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�Ò 3.6 �)/��Z�Ý��(=����?•Bü�$�ê�:�!/Ï �Ä 

3.5 8Ã,XBü�$NeB�8Ã,XBü�$NeB�8Ã,XBü�$NeB�8Ã,XBü�$NeB� 

�ß�Ò��8Ã)ƒ,X 4§�X�Ò�Ä 

�Ò 3.7 8Ã)ƒ 

 

���Ý�A�þBü�$ �Ä�Ò�� Ha�Å	Ã�¹,ß�ä��,Ì	à,X �Ä�W�À!£�þ�â�Ô�þ.‡	s�$	)K�,ÌE² �Ä!£

�þ.‡	s�$�â,ÌF•,X.‡EîE›8‡OmK�E²�y�ä��)ƒ(Š4§�X �Ä�´!8 �È�A�þBü�$��,X!£�Ô�þFÑ�Ø�ü,Ì

	à,X�ê�:)ƒ�W�� ,�3���� ���ê�:1��Ë ���È�ê5ÙAÈ��.•�:1��Ë ���Ä�W�À,XAä���Ú2’.B
�	¥*ó�ü f1

Ne)[ �È�f,Ì��KÈ"u�Ý5ú	Ü �Ä�´!8 �È�Í4ƒ8Ã�å�À	¾6Ñ?–�³���Ô�þ�µ	Ë�Ä �Ä�ß�Ò��$Š?·�ü!ì�·

�íGB��8Ã,XNeB� �È	Ã�¹,ß��E­�þ�µ	Ë�Î)„�ü 7.5ppm�Ä 

�Ò 3.8 8Ã,XNeB� 
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3.6 �-GL8˜GC�-GL8˜GC�-GL8˜GC�-GL8˜GC�Ä�Ä�Ä�ÄBenzylacetate �Å�Å�Å�Å,XBü�$NeB�,XBü�$NeB�,XBü�$NeB�,XBü�$NeB� 

�-GL8˜GC�ÄC6H5-CH2-O-CO-CH3�Å���Ô/¡�È�t�á��,X�Ý��(= �È�ß�Ò���W,X4§�X�Ò �Ä 

�Ò 3.9 �-GL8˜GC 

 

�å�À	Ã�¹	��Ú�Î�Ý4˜Bü�$ �È�J�Ú�ÿ�Û/��Î �Ä�Û�� Hb,X�Ý�þBü�$���Ø,X	s�$)ƒ�W�â���á	à�b

�Û�ÝHc,X�ø�þBü�$ �Ä 

�Ý�þ HbBü�$E²�ü.‡	s�$ Cb�Þ�È Cb�â	º�Ô�þ.‡	s�$ CaEîE›	)K�,ÌE² �Ä�ø�þ HcBü�$E²�ü.‡	s�$

Cc�Þ�È CcEîE›	)K��Ú�ÿ�â8Ã)ƒ
`�Ô�þ!û	s�$,ÌE² �Ä1��Ý4˜Bü�$+�8Ã)ƒ��D•,X�h�þBü�$ Hd4˜�ä �Ä

�Ò 3.10 ��$Š?·�ü!ì�·�íGB��,X�-GL8˜GC,XNeB� �Ä�å�À	Ã�¹Ax�� �ÈB��Ò��,X�Ý�þ�µ	Ë�Ú�ÿ�Í�h�Ý

4˜Bü�$�Ä 

�Ò 3.10 �-GL8˜GC,XBü�$NeB� 
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"¼�ã8Ã)ƒ�ÞBü�$�µ	Ë,X�!5B+� 7.5ppm�Ä�Ò 3.8�Å/Ï�|���û4z 7.2ppm�Ä�Ò 3.10�Å�Ä  8Ã)ƒ�Þ

,XBü�$�á�a.•�:1��Ë �È�Ô�o*î7Ç�á���ê�:1��Ë �È�W�À>•�Ú�ÿ�Û/� �Ä�ü�Ò  3.10���È	Ã�¹#Ù�.
�,ß

�� HdBü�$�6�ä,X�Ä���Ô�þ�îG¡�Ä �È�K�'4š8V�Ú�ü�ß�Ô8V�¤�� �Ä�Ò��,X�Ý�þBü�$�Ä,X���z�â���á

	à�Ä  

�ÍE­�þNeB�,X�nG£�Ú�d,Ì�Í1T	) �È�´�����Ý,X�µ	ËFÑ��	à�Ô/¡ 1H	à�!2ô	¥�Î,X �È�_�V �È!£

�þ�Ä���Í�h	à�!2ô,X7¾'
���z �Ã�Í NMR�T��,X�Î�Ý&I�#�zFÑ��,Ì	à,X �Ä�´!8 �È8Ã�ÃCH2�ÃCH3

�Ä�ß,X	�
³�hA¹�� 5:2:3�È�â�Í�h,XBü�$�D,Ì1� �Ä 

3.7 �ú7¾�Ÿ�ú7¾�Ÿ�ú7¾�Ÿ�ú7¾�Ÿ/7¾�Ÿ5ú	Ü7¾�Ÿ5ú	Ü7¾�Ÿ5ú	Ü7¾�Ÿ5ú	Ü,X�-
Î8ÃBü�$NeB�,X�-
Î8ÃBü�$NeB�,X�-
Î8ÃBü�$NeB�,X�-
Î8ÃBü�$NeB�  

��,Â�!��!6 �È�ÍBü�$ NMRNeB�,X�£EÄFÑ>•�û�û1T�ê�Z�È�^���Ý,X�ÄFÑ,ß�ä�Z	)�Ä �ÈL8�Z�-

GL8˜GC��8Ã)ƒ�ÞBü�$�{*ó,X�Ä �Ä�-
Î8Ã,X4§�X	ž�Í�h,XBü�$NeB��Ú�ÿ�ü �Ò 3.11
`�Ò  3.12��4­

�Î�Ä
`�ÞM6�Ô�� �ÈBü�$>•�
�B���Ø,X�Ý/¡	s�$)ƒ�W�Û/����Ý4˜ �Ä 

NeB����µ	Ë�â�-GL8˜GC�Ô�â��,X	��ÿ�����µ	Ë�Ú>–�ä�Z�îG¡�Ä �ÄCH3,X�µ	Ë���Ô�þ�ÝG¡�Ä �È

CH2,X�µ	Ë���Ô�þ�¯G¡�Ä �Ä	º�ê �ÈLÔ?U"¼�ã�µ	Ë,X�!5B�3�á�Ô�� �Ä�-GL8˜GC��,X CH3,X�µ	Ë�ü

1.85ppm�È�-
Î8Ã��,X CH3,X�µ	Ë�ü 1.25ppm�ÄE­�Ô&•�3�á���þ �È�´���ø�þ CH3Lš�¶�Ø�ü�á 	à,X

�ê�:)ƒ�W�� �Ä 

�îG¡�Ä�Ú>–�6�ä,X	s�´��+��b�Ô/¡>•/Ä��7¾�Ÿ -7¾�Ÿ5ú	Ü�Äspin-spin coupling�Å,X�E
¡ �Ä�Í

E­/¡���h,X�Ÿ4¡CY�Î�ZE­�����`,X8×�È �ÈAÏ5Ù	Ã�¹	–5×�Ô�o�Û�š,X NMR���` �Ä�Ô�þ�Í7¾�Ÿ -7¾�Ÿ

5ú	Ü,X1T?U�Ÿ4¡��	Ã�¹$µC‡�å�À,X,Â,X �Ä 

�Ò 3.11 �-
Î8Ã  
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�Ò 3.12 �-
Î8Ã,XNeB�  

 

�Ò3.11�� NMR�µ	Ë,X�Ú>–��+��b,ÌF•Bü�$KÈ,X.•,Ì�f�0*ü �Ä�ø�þ HfBü�$��.•�:1��Ë,X �È�f

,Ì��KÈ"u�Ý,Ì�f�0*ü �Ä	à��,X �È�Ý�þ HeBü�$KÈ�3��.•�:1��Ë �È�f,Ì��KÈ�3"u�Ý,Ì�f�0*ü �Ä���� �È

�ø�þ HfBü�$
`�Ý�þ He�Ø�ü�á	à,X)ƒ�W�� �ÈEîE›�W�À,X�E*ü+	�$�f,Ì ��5ú	Ü ���Ä5ú	Ü,X,È�y4§�p��

���ø4˜Bü�$�f,Ì�E
¡ �È�Ð7È�ZNMR�µ	Ë,X�Ú>– �Ä 
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�ø�þ HfBü�$	Ã�¹6(	Ü�Ð7È�Ý/¡	Ã6Ñ,X.•
�(Š�Õ �Ä�Ä E­��+��b7¾�Ÿ�K�Ý�•	å�Ð7È,X �È��AÁ/Ä��

7¾�Ÿ-7¾�Ÿ5ú	Ü�Å�Ä5ú	Ü,X4§�p�� �ÈHeBü�$	¥�Ø,X NMR�µ	Ë�ü�Ý�þ	Ã6Ñ,XNe)[Aä�� �È?–�³���Ô�þ

�ÝG¡�Ä�Ä 

	à��,X �ÈHeBü�$,X�E
¡�S Hf,X�µ	Ë�Ú>– �Ä�Ý�þ HeBü�$	Ã�¹6(	Ü�Ð7È�¯/¡	Ã6Ñ,X.•
�(Š�Õ �Ä

�´!8 �ÈHfBü�$�Ý�¯�þ	Ã6Ñ,XAä���!5B �È�µ	Ë�3�´!8�Ú>–�ä�¯G¡�Ä �Ä 

8Ã��Bü�$,X�µ	Ë�3+��b.•�:�á1��Ë	ž+�!8�{*ó,X7¾�Ÿ -7¾�Ÿ5ú	Ü5à�Ú>–�ÄKÂNl�����”���-
Î

8Ã��,X CH2
` CH3�Þ,XBü�$,Ì�f�0*ü �È5à�-GL8˜GC��,X�ø4˜,Ì��,XBü�$	H"u�ÝE­/¡�0*ü �Ä1(���ü

�b�^�ø4˜�Ú�Ô,X�ê�:K� �Ä�ü�-
Î8Ã�� �Ä�Ò3.11�Å�ø4˜Bü�$E²�y�ü�ø�þ,ÌF•,X.‡	s�$�Þ �È	Ã�¹���Ú

,X	¥*ó,Ì�f�0*ü �Ä�����ü�-GL8˜GC�� �Ä�Ò 3.9�Å�È�ø�þ.‡	s�$ Cc
` Cb��KÈ �È�,�ü!û	s�$
`	º�Ô�þ

.‡	s�$,XE²�y �ÄE­�� �È+��b�ø4˜Bü�$,ÌC±�þE° �È���´"©><)„�Î�â��,X7¾�Ÿ -7¾�Ÿ5ú	Ü�Ä 

3.8 	•5ú	•5ú	•5ú	•5ú  

7¾�Ÿ-7¾�Ÿ5ú	Ü,X�E
¡	Ã�¹EîE›�Ô/¡/Ä�� ��	•5ú ��,X�T��#\L8 �Ä	•5ú,X�0*ü���},ª�Ô4˜(M�n

Bü�$,X�,�ü �È�_�V�Ò 3.11��,X HeBü�$�Ä�Ô�þ�Q�£�á�,�ü HeBü�$,XNeB��½E­��EîE›	¥�Ø�Ô �þ	•5ú

6Ý�†�c�ë �ÈE­�þ6Ý�†�c�ë,XNe)[
` HeBü�$�E��Ne)[ ,Ì	à �È�9�Õ4Á�
	¬E­�oBü�$,X7¾�Ÿ�•	å �Ä�


�B�Ò 3.12E­�þ	•5úNe)[���ü TMS�Ä�¹�Þ 1.25ppm�Ä 

	•5ú6Ý�†!¨%”	¥6Ý�† �È�ÊKÈ�ÈKS�È6ÑG£�È�"�Ä�Ò 3.13���Ô�þ	•5úA©P`,X$è/� �È�Ò 3.14��	•

5ú	â,XNeB��ÄCH2�¯G¡�Ä)„�ü	¬�ä�Z	)�Ä �Ä�ç�Š�À/Ä�����¯G¡�Ä	Ü�J�ä	)�Ä �Ä5à�è �È	)�Ä�ß,X	�


³�hA¹1��b	s�9�¯G¡�Ä�ß,X	�
³ �Ä�Ä "¼�ã!¨EW�ø���Ò�� CH2
`8Ã)ƒ�Ä,X,Ì�ÍP¬�z �Å�Ä CH34˜Bü�$

,X�µ	Ë�ü	•5úNeB��Þ#\���Z �ÈE­�Ê�´�� �È	•5ú6Ý�†�Ý��
�#\L8�Z CH3Bü�$�,�ü,X�E
¡ �Ä 

�Ò 1.3 	•5ú�r P` 

 

�Ò 3.14 	à��	•5ú,X�-
Î8ÃBü�$NeB�  
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�ÞM6�£EÄ,X�rP`���Ô�þ	à��	•5ú,X�_�$ �È�J��>•?–�³
`>•	•5ú,X��	à�Ô/¡	à�!2ô �ü�ü 1H�Ä

�Ö��	•5ú���Û>•?–�³	à�!2ô�á	à�b>•	•5ú	à�!2ô,X�™�‰ �Ä�üE­�����`,X  ��	•5ú 13CNeB���  0´8V�È

�Ú�;> �Ô�þ�Ö��	•5ú,X�rP` �È�ü	•5ú 1H,X�™�‰�ß?–�³13C�Ä 

�ú�Ý SGU,XAVANCEB��¾�
�B�]>™,XEîF'�D	Ã�¹�K�Ý�;> M2���á��,X�rP`,X6Ñ�o �Ä�Ô�þ�¯

EîF'B��¾	Ã�¹?–�³�Ô/¡	s�$�� �È	à�Ê	•5ú�J�ª�Ý/¡	s�$�� �Ä�V�p�K�Ý�?�þ(À0ŸEîF' �ÈFw��	Ã�¹�;

> ,X�rP`,X8×�È�Ú�È�t�¸�Ž�ž�Ö �Ä*ü���hA¹"¼�ã �È)„�ü,X*ÊN\�J�á�ü�b RF%”	¥6Ý�†
`	•5ú6Ý�†

,X	¥*ó �È5à�ü�b �V�) EîE›�v��
`�!5B�s���ôEgE­�o6Ý�† �Ä 

�rP`��G›*ü,X�µ	ËCÃ+�	Ã�¹EîE› �� edasp��9°	)�9A’�n �È	–KÙ��B��¾	–�D  adasp��  

3.9 FID 
`NeB�
`NeB�
`NeB�
`NeB�  

��
•��>•%”	¥,X	s�$	¥�Ø�Î,X�µ	Ë>•B��¾�y	«�JE¯> �Y0Ÿ	Ê	¬�6 �Ä�y	« NMR�µ	Ë,XE›/ß>•

/Ä��G›�� �È	GG›Lš�D�B�Ä�ø�þ��AÁ�hA¹>•	��Ú�Ô �Ö�� FID���Ä�Ê
³ �Å
`�W,Ì�G,X ��NeB� ���ÄNe
³ �Å�Ä 

�'�;> �Ô�þG›���Ê �È��	s�Ÿ ���D�B>•G›Lš �È>•�y	«��,X�µ	Ë>•/Ä�� FID�Ä7¾+��ó�h>D�£Free 

Induction Decay�Å�Ä �L
_,X FID�V�ß�Ò��/� �Ä 

�Ò 3.15 �Y0Ÿ	Ê	¬�6  
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	¾�Ý�ü>•	¬�6�äNe
³�µ	Ë	â �È�!6Ñ�Í FIDE¯> �Ý*ü,X�Ú�d �ÄE­LÔ?U�S*ü�� ft��
Q�¸�9�`�ä�Y

0Ÿ	Ê	¬�6 �Ä�Y0Ÿ	Ê	¬�6�Y0Ÿ	Ê	¬�6�Y0Ÿ	Ê	¬�6�Y0Ÿ	Ê	¬�6 ���Ô/¡�D�:E¤1k �È	Ã�¹�^ FIDE@�ê�äNe)[B��Ò�ÄFID���µ	Ë���zLc�ÊKÈ	¬

�ê,X></��•"© �ÈNeB�></�,X��	Ø�þNe)[,X���z �Ä�Y0Ÿ	Ê	¬�6���´/¡��*ü ,X	s�Ÿ�D�B�Ø)Ú�•"©���Ô

G¡?U,X�Ô/¡�Ä 
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4 2Ï4³�Ÿ4¡  

4.1 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

B��¾+��ßM6,X�$	)��4˜�ä �Ö 

�¡�0�{�
	Ä�¡�0�{�
	Ä�¡�0�{�
	Ä�¡�0�{�
	Ä �Ù�ÀAu1k������ �Ã��/��< �ÃK�,¬
` BSMSK�,¬ 1�Ä 

���°���°���°���° �Ù	ÿ+	�$.@�Ê �Ä 

.•�'2Ï4³.•�'2Ï4³.•�'2Ï4³.•�'2Ï4³ �Ù�À�Ô
�2Ï4³ �È�!5B�s�� �ÄHPPR�Å
`�v�� �Ä 

�Ò 4.1 �¡�0�{�
	Ä �Ã���° 
`.•�'2Ï4³  

 

1 BSMSK�,¬���Ô�o2Ï4³,X	ÃEÝG!�Ê �Ä 

4.2 �¡�0�{�
	Ä	ž�JE²�y�¡�0�{�
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#†!ú,XP¬�z	Ã�¹���|�ê5Ù+	�$�”�¹ �Ä���|�”�¹?U�S*ü�Ô�
KSKS,XAuG£1u �Ädipstick�Å�¢�Ô�þ

1u	·�¦�9#†!ú7( �Ä�™L$�b�Ý4£P ,̀X*ü�� �½�Å�Ä�S*ü BSMSK�,¬	Ã�¹A×�Î#†!úP¬�z,X+	�$,¥#��D�B �È

Aº4š	–?• �� BSMS�s6Ñ�� �Ô8V�Ä 

�Ò 4.4 CY�Ð.•�'  
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4.6.3 #†"�7(#†"�7(#†"�7(#†"�7(  

.•�'�Þ�•���Î,X�Ý�þEW-Á,XN\1uEî�T#†"�7( �Ä�S*ü	ÜEÖ,XAuG£1u	Ã�¹EîE›�Ý�þ1u	·��,X�Ï�ã

�Ô�þ�”�¹#†"�,XP¬�z �Ä�™L$�b�Ý4£P`,X*ü�� �½�½�½�Å�È�V�pLÔ?UE¬	Ã�¹�Û�ÎA¹P¬�z �Ä�a õ��A× �È

2Ï4³1u)Ú
,�hA¹�n�Ê�”�¹E²�y�ü#†"�7(1u	·,X���ÝKÔK¼ �È.BAx�W�À"u�Ý>•�„�	�# �Ä 

�ÞM6�¤�� �È.•�',XA’Au�����Z�£�å#†�',X:Œ	¥ �Ä!7���¡�0�� �È!£�ýFÑ�î�Ý�åG£,X#†"�:Œ	¥ �Ä

E­���`�<!7��,X �È�_�r�Þ �È�V�p#†"��á�a:Œ	¥ �ÈFw���Ô�n��#†"� 1u7(	·>•�	�#�Z �Ä.•�',X�û�ã
`

A’Au�‡�n�ZLÔ?U�îKS�ÊKÈ#��n�Ô õ#†"�
`#†!ú,XP¬�z �Ä!£
<�”�¹
`#��n#†"�,XP¬�z���þ�Q�4�Ã �È

�V�p6Ñ	à�Ê�”�¹�JA„�)#†!ú,XP¬�z�3���þ�Q�4�Ã �Ä<Q'
#†!ú,X:Œ	¥Eó�zE°E°�å�b#†"� �È#†!ú,X��

>™KÈLh�3�ÈKS�Ä3-6�þ�Ü �Å�È �����n�ó,X�”�¹	Ã�¹.BAx#†!ú,X:Œ	¥Eó�z"u�Ý�
	¬ �Ä 

4.7 JÕ
�2Ï4³1T�ŸJÕ
�2Ï4³1T�ŸJÕ
�2Ï4³1T�ŸJÕ
�2Ï4³1T�Ÿ  

E­�ÔF¼�Ú�Ú�S*ü���ÍJÕ
�2Ï4³�¹�0	s)Ú�Ý�Ô�þ,X
Î���Z?· �ÄAÌ�V���rCÉ���V�)	•JÕ�n�Ô�þ��


•��,X�rL�KÂNl�Ú�ü ����
•JÕ�n �� �Ô8VA|AŽ�Ä 
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JÕ
�2Ï4³,X,Â,X���±A•��
•
<�È,X.•
��á�î +��b $Ö/Ï�ê5Ù	«�ê+ �µ	Ë�F�D5à�
	¬ �ÄNMR�Ú

�dLÔ?U#��n��
•�� �Ø�Î�µ	Ë,XNe)[2’.B�� �ÈE­�o�µ	Ë,XNe)[,È�y�‡�n�b.•
�,X���z �È�3����AÈ �È

�V�p
����
	¬ �È���Ø�µ	Ë,XNe)[�3C³-��
	¬ �Ä�´!8 �È*ü��LÔ?U.B�µ.•
����z����2’.B,X4È�Õ�ü	à

��,X���z �ÈE­>•/Ä�� ��JÕ�n ����
• �ÄJÕ
�2Ï4³��Bü�Þ���Ô�þ>•A’Au*ü�9?–�³!ì,X(À0ŸB��¾ �Ä�hA¹

�¤	ž �È!ì���Ø�Î,X�µ	Ë,XNe)[Eî��/•�å�À�ó�HCw,X�µ	Ë�\E° �È�����V�p!ì,X�µ	Ë�á	ÜEÖ �ÈE­�Ê��

?U�S*ü!óJÕ�Ä+��b!ìJÕ,X�h*ü8×�È�Ô�S �ÈE­G �Û�Í�JE¯> A|AŽ �ÈAÏ5Ù�hA¹"¼�ã!ìJÕ
`!óJÕ,X�¹�0

	s)Ú���Ô��,X �Ä 

�ü�ú�Ý SGU�k AVANCE2Ï4³�� �ÈBSMS�¤�o�Z�r)„JÕ
���LÔ?U,X.@�Ê �ÈHPPR���Ô�þ(À0Ÿ,X

!ì�õ
+BóB÷	¥�Ø
`�y�
JÕ
��µ	Ë �Ä�Ú�d,X��
•���''
�3�™NO�t�9�Ô�o!ì��2ô �ÄEîE›�^��
•$Š?·�ü

!ì�·A©���� �È	Ã�¹�\�•�ç�.��E­�Ô&• �Ä!ì�·A©�����\�û!¨�_,X!ö	s�$>•!ì	s�$	ª�· �Ä��*ü,X!ì�·

A©���Ý!ì�·�íGB �Ã!ì�·8Ã
`!ì�·"��Ó �ÈE¬�Ý�\�î�J�ª$Š��	Ã�¹�S*ü �ÄE­�����` �üKäEÄNMR�T��

�Ê�È�S*ü,X��
•����$Š?·�ü!ì�·"��Ó��,X cholesterylacetate�Ä 

(M�n.•�'��!ì�µ	Ë,XNe)[,X2’.B�����Æ-¹,X �ÄFw�� �È�V�p.•�',X���z��!7.B,X �ÈFw����
•��

!ì	s�$���Ø�Î,X�µ	Ë���hA¹��E­�þNe)[ �Ä�V�p
����
	¬ �È!ìNe)[�3�î�
	¬ �ÄJÕ
�2Ï4³�S*ü�Ô�þ�y

�
�< �Ä�]>™�ü BSMS���Š�� �Å�9,¥?š!ìNe)[�J�B!8A×�H.•
����z �Ä 

JÕ
�2Ï4³,X�y�
�<>•A’Au�'
���!7.B�Ê �Ä�”#���!7.B,X!ìNe)[ �Å�È�áA×�H.•
� �Ä�Ô�º�'
���

�
	¬ �Ä$Ö/Ï �Å�È .•�'�Ô
�2Ï4³��,X�Ô�þ(M!^4“�Ü �ÄH04“�Ü �Å��,X+	#����î�
	¬ �È�¢5à�S
����²

��!7.B,X���Þ �Ä+��b !ì,X Ne)[!£/¦>•#�G£�D	� õ �È�'2Ï4³>•JÕ�n	â �È*ü��	Ã�¹Ax��G›���óKÈ,X
�

������G£ �Ä 

4.8 �v���v���v���v��  

�v��,X�s6Ñ�����e��
• �È	¥�Ø%”	¥��
•,X�ØNe�µ	Ë�J�y	«
¡�h�µ	Ë �Ä	¥�Ø
`�y�
E›/ß�S*ü�Z

(M�ÿA’Au,XRF4“�Ü �Ä 

�v��>•�¦�9��.•�',X�iF¼ �È�!�b�x#ý�Ô
�4“�Ü,X�YF¼ �Ä	àEH+	4Ú�^%”	¥�µ	Ë�¢�{�
���û�<�ô

EÕ7Ç�v���È�J�^ NMR�µ	Ë�¢��
•�Ø�ô�²�y	«�< �Ä+	4ÚLÔ?U4£E›M4E¥.•�'�•E• ��5B,X�Ô4˜�!5B��

�û�< �ÄHPPR�Å�È E­�� +��b NMR�µ	Ë�Ô8�M2���‚�� �ÈLÔ?U�!5B���û�<�!5B���û�<�!5B���û�<�!5B���û�< �Í�JE¯> ���û �Ä 

�Ò 4.5 �v����,X��
•  
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�v��	¥�)�Î�á	à,X?˜��
`2O
_ �Ä�v��,X?˜��	��ÿ�ü�b�W6Ñ���e,X��
•1u,X?˜���á	à �È5mm


` 10mm,È�X,X��
•1u�Ô��?• �Ä�v��,X2O
_	��ÿ�ü�b6ÑE¯> ,X�rP`2O
_�á	à �ÄEÝ�½�û�v��EÝ�½�û�v��EÝ�½�û�v��EÝ�½�û�v�� 	Ã�¹ ?–

�³(M�n,X	s�$�� �È�_�V 13C�×�î���v���î���v���î���v���î���v�� �ÄX-BB�ê5Ù�‘�ú �Å	Ã�¹�Ú�d�Ô�þ�‘8×�È�Y,X	s�$�� �Ä�YF¼

4“�Ü,X�DG£
`A’Au�¢(=)Ú�Þ�‡�n�v��,X2O
_ �Ä	º�ê �È�v��,X�ê�X
`KS�z�q�B�á	à.•�',X	– �D�
Eô

�Ä�‘7(�ê�Û�š7( �×�á	à
���,X.•�'.•
����—C±.•�'�iF¼,X�á	àKS�z �Å�Ä  

�µ	ËEîE›�v���ßF¼,X�y��E¯�9
`/•�Ô�v�� 4“�Ü �È�y��FÑ�Ý#Ù�D,X�Û/� �Ä�µ	ËEîE›	à�Ô�
+	4Ú

E¯�Î�v�� �Ä!£�þ�v��FÑ�Ý�Ô�þ�Y4“�Ü �Ä?–�³4“�Ü?–�³4“�Ü?–�³4“�Ü?–�³4“�Ü �Å�ÄE­�þ4“�Ü�Ø�b�Ô�yE¥��
•E@�$,X�!5B�¹�r�û

&I�#�z �Ä�Y4“�Ü BNC�y��,XNp8F4ê-Õ�Ý�Ô�þ1T	),X?˜�í �Ä�W����
` BNC�y���Þ�•,X-½�6�Ò0´Np

8F,Ì	à �Ä�ß�Ò���Ô�þ�î���v��,X�Û/� �ÈE­/¡�™�‰�ß �È�‘�ú4“�Ü���Y4“�Ü �Ä 

�Ò 4.6 �L
_ HPPRE²4“  
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4.8.1 	 �õ	 �õ	 �õ	 �õ 13C/1H �v���v���v���v��  

�0���L
_�v��,X�Ô�þ�_�$ �ÈE­G �Ÿ4¡ 	 �õ	 �õ	 �õ	 �õ 13C/1H�v���v���v���v�� �Ä�¢�W,X	á�+	Ã�¹,ß�ÎE­/¡�v������Fw

�o�Í�Ú�d��
•��.‡
`!ö(M�ÿ�Ý�HCw,X*ü��A’Au,X �Ä 

�ºE•�Û�Ý 2H,XBNC�y�� �Ä	–?•�Ò 4.7�Å���ôEg !ìJÕ�µ	Ë,X �Ä	º�ê�ø�þ�y�� �È�
�B�W�À,X�Û/� �È

�ôEg1H
` 13C�µ	Ë �Ä�¢ 1H�Ã13C
` 2H BNC�y���é�Î,X+	4ÚE²�y��.•�' �•E• ,XHPPR�Ä 

�Ò 4.7 	 �õ 13C/1H�v��  
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�ü)„�· NMR���È�v��,XA’Au	Ã�¹�S NMR��
•,X#ý�z�k���{�
 �Ä	Ã�¹�¦�9�Ô�þ�t&Á�< �ÈG!	Ü

0N!è0N!è0N!è0N!è/"�!è�ôEg1u"�!è�ôEg1u"�!è�ôEg1u"�!è�ôEg1u �È�9�{�
��
•,X#ý�z �Ä�Ô�þ&Á+	�J #ý�zAuBóB÷,¥?š��
•,X#ý�z �Ä���ÝE­�oA’�Û

FÑE²�y�ü�v��,X�ßM6 �È�\�•�ç�¡�0 �Ä	¬#ý	)�� �ÄVTU�ÈVariable Temperature Unit�Å,¥?š&Á+	�J

,XAÏ�D�JA×8V�t&Á�<,X�s)[�94È�ÕLÔ?U,X#ý�z �Ä 

�Ô	â �È�ü�v��,X�ßM6�Ý�´�þ�Û�Ý T�ÄA×Aä�Å�ê5ÙM�Ä	
G! �Å,X	ÃA×=Ž�ñ�ÄEîE›�W�À	Ã�¹�‚A×

�v���9�ì�ê�û6Ñ �Ä�ü�Í �ê	Ü(= E¯> �Ú�d�Ê �ÈLÔ?U�S*ü(M�nNe)[�Ä�E��Ne)[ �Å,X�µ	Ë�Í�JE¯> %”	¥ �Ä

�á	à��LÔ?U �S*ü �á	à,XNe)[ %”	¥�ÈE­LÔ?UA×�H�v���YF¼,X+	CÃ�¹9‹	ª�Í�G"¼Ne)[,X�Ô�û&I�#�z �Ä

	à�ÊLÔ?U�Í�v��E¯> 	
G! �È��	Ã6Ñ�£�å%”	¥�µ	Ë
` FID,X	¡�Ø �Ä#>C
�Å�È A×Aä
`	
G!��,Ì�G,X �È

�á6Ñ�Ú�ÔE¯> �Ä 

�V�p���Ý��$Š��,X��?˜�rP` �È�V�p�v���Æ�`�ä�ñ�Ÿ�êA×Aä
`	
G! �È!£
<*î7Ç!£�Ü�”�¹�Ô õE­

�oA’5B��	Ã�¹�Z �Ä�´AŽ�V�) �È�V�p?U�S*üB��¾E¯> �ÈP¬"��G,XA©P` �È!£ õ�È�6.•�'��,X��
•	âFÑ

�hA¹ G¡�„A×Aä
`	
G!�v�� �Ä�S*ü �� wobble��/ß�c �È�Ú�ÿA×Aä�v����,X!£4˜4“�Ü �È�K�'�£EÄ	–?•

�� A×Aä	ž	
G!�v�� ���Ä�Í�b�Ò  4.7��,X	 �õ�v�� �È	Ã�¹,ß?•�á	àNp8F4ê-Õ,X 1H
` 13CA×Aä
`	
G!

=Ž�ñ�Ä 

�È�6�v���ÚLÔ?UG¡�„E²�y HPPR
`�v�� �È���� HPPR�����° ,XE²4“�Ô8����áLÔ?U�|,X �Ä 
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4.8.2 �È�6�v���È�6�v���È�6�v���È�6�v��  

�V�pLÔ?U�È�6�v�� �È�hA¹�Ý';�¹�ß!9PxE¯> �Ä�v�����ç.b5à�è�ÖC	,X �È���¹�ü�ñA©�È�6�v��

���!��
`2Ï4³1u)Ú
,6(2Ï.BAx �Ä.•�' �È.B�Û,XAÈ�� �v���ü.•
��YE¤�|�Ê�{*ó,X #u#�+	#� �È�Í�v��

,X���„E¤�|�Ý�\�û�E
¡ �Ä�'�¢.•�'��	ª�Î�v���Ê �È"¼�ã�'�W�yE¥.•�'1u,X�ß0Ã�Ê�î0U'
�tEó �È�'

�^�v�����9.•�'�Ê�3�îF����Ô�oL��o �Ä 

�È�6�v��,X!9Px�È�6�v��,X!9Px�È�6�v��,X!9Px�È�6�v��,X!9Px �Ö�Ö�Ö�Ö 

1�Ê .BAxG›��/ß�c"u�ÝE¤> �Ä&•�Ï Topspin0k	·�ÞM6�¹�K�ã��,X �ê5Ù �È�ê5Ù�ü


Q�¸> Eg�9 stop�ê5Ùhalt�Ä 

2�Ê �GKÁ2Ï4³��,X �t&Á�ê�‹	H�t&Á�ê�‹	H�t&Á�ê�‹	H�t&Á�ê�‹	H �Ä�S*ü �� edte��
Q�¸�9�GKÁ�t&Á�<�JA’5B!è#�G£��LÊ �Ä

1��Y�v���G0��6�á7Ç�x#ý �Ä�á?U�GKÁ2Ï4³��D• �Ä 

3�Ê �V�p�Ý0N!è /"�!è!è1uE²�y���v���iF¼ �È	ª�ß �Ä 

4�Ê .BAx�x#ý7(1u "u�Ý,ª-� �È�Ý BSMSK�,¬�Þ,X LIFTK�	ª�Î .•�'��,X��
• �Ä 

5�Ê �GKÁLIFT�Ä 

6�Ê �¢�v��
Î�{�Þ	ª�ß���Ý BNCE²4“ �Ä 

7�Ê 	ª�ß&Á+	�J �È�t&Á�< �Ä�V�p�Ý �Å�È �ƒ�z�ê5Ù PICSE²4“ �Ä 

8�Ê �»�R�ø�þG¥8F,X=Ž�ñ�È�S�v���¢.•�'�Þ�Ú/• �Ä 

9�Ê 0ª,È�ß/Ï�v��,È7Ç/•�Ô.•�' �Ä 

10�Ê �¦�9�„�v���J�»2û�ø�þG¥8F,X=Ž�ñ �Ä 

11�Ê G¡�„E²�y	àEH+	4Ú �È&Á+	�J �È�t&Á�<�ê5Ù�‹	H4“�¹	ž�J�ª	ª�ß,XE²4“ �Ä 

12�Ê �'�Ô�t&Á�< �Ä 
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5 NMR ��
•  

5.1 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

�ü�S*ü NMR �T��-è0J�Î�'�Ê �È�µ	Ë�\2k2­ �È	¡�ô�á�Î�9 /¥�:�Š�Ô�ó�HCw,X2’4š4§�X �Ä

�´!8 �È�Ô8��^�Î�'��
•$Š?·�ü	ÜEÖ,X$Š����E¯> G›�� �Ä#†�'��
•�3���Ô��,X �Ä	Ã6Ñ�ü�Ý��

$Š����#Ï�t�åG£,X	–5×�ä�Ú �Ä���� �È�V�p ?U	ª�k�Ô�Q,X4§�p �È��
•�hA¹��	Ã6Ñ4ƒ�” �Ä��Bü

,X�µ	Ë7Ç�å �î�SB��Ò�\���E �È*î7Ç�},ª�Ý*ü,X�µ	Ë �ÄLÔ?U(M�ÿ"¼�ã,X�� �È��
•���á6Ñ#Ë�Ý

.•�û��Bü.•�û��Bü.•�û��Bü.•�û��Bü �È	ú�í�î�A�Æ.•
�L!�"B��¾,X�ÚE|)[ �Ä�Î�'��Bü	Ã�¹EîE›E›$¸L8	• �Ä$Š#†��,X��

Bü"�	Ã�¹EîE›�ü$Š?·��
•�!E¯> ���Ú�F'¹L8	• �Ä 

5.2 $Š��EÝ�½$Š��EÝ�½$Š��EÝ�½$Š��EÝ�½ 

�ü��
•���Ú�¤4ƒ
`�F'¹	â �È�ß�Ô!9����EÝ�½	ÜEÖ,X$Š�� �Ä+��b!ì���Ô��*ü,XJÕ
��� �È

��
•�Ô8�$Š?·�ü!ì�·$Š���� �Ä!ì�·$Š�����Û$Š����,X�ûF¼�Ú,X!ö �È�Ô8��û�b 99%�È>•!ì	ª

�·�Å�Ä !ì�·$Š��!ì�·$Š��!ì�·$Š��!ì�·$Š�� �Ý�\�î/¡ �È��*ü,X�Ý!ì�·�íGB �Äacetone-d6�Å�Ã !ì�·8Ã �Äbenzene-d6�Å�Ã !ì

�·"��Ó �Ächloroform-d�Å�Ä  

�üEÝ�½$Š���ÊLÔ?U5×<%�¹�ß�´2ô�Ö 

1�Ê $Š?·�z �Ö��'
��
•�ü$Š����,X$Š?·�zC^�ûC^�Q �Ä�]	ª�ü	à1��'/Ã�Y=aE¯

�Ô�ûG£,X��
• �È	Ã�¹�r�û�rP`,X&I�#�z �Ä�'��
•�DG£�\�å�Ê �ÈP¬$Š?·�z�� ���k (M�ÿ

G¡?U�Z�Ä 

2�Ê $Š���µ	Ë�Í��
•NeB�,X�F�D �Ä$Š��7¾D•�á	ÃFS�!�{*ó,X NMR �µ	Ë�3�î

�Î)„�üNeB�	�
³ �ÄE­�o$Š���Ä�á�hA¹
`��
•�µ	ËG¡	´ �Ä 

3�Ê #ý�z	ÃM4�Ö�Í�b�x#ý�¹�Þ�ê5Ù�¹�ß,X�rP` �È$Š��,X$Š&•
`"Œ&•��G¡?U,X

�´2ô �Ä	º�ê��
•,X$Š?·�z�îLc-�#ý�z5à�
	¬ �Ä 

4�Ê 2l$²�û �Ö$Š��2l$²�ûC^�ã �È�rP`�ÚE|)[C^�Q �Ä 

5�Ê �ä�� �Ö��'
�¹��,X NMR �rP` �ÝAŒ�î��
•LÔ?U#�G£�È��
•,X�ä�����Ô�þ

�™NO5×<%,X,X�´2ô�ÄOj?U,X?˜�í �È!ì�·	s�$C^�î �È�Ë��C^P¬ �Ä 

6�Ê "�	ÿG£ �Ö�´�"���Ý,X NMR $Š����FÑ�Ý"�,X+©EÍ �Ä+��bAŒ�î$Š��FÑ�Ý
�

$S�û�Ä�W�À�¢�û!è��
��
"� �Å�È �|�,�ÊKÈC^KS �È"�	ÿG£C^P¬�Ä"��Ä,X�,�ü�î�U�ûL!�"

NMR B��Ò,XBüG£�ÄL!�""�	ÿG£�Ý�ø/¡�Ý��,X�•"© �È�S*ü�F'¹��E¯> E›$¸ �È�S*ü�Ú�$

1/�|�,$Š�� �Ä 

(M�n��
• ,X$Š��EÝ�½��EîE›�l��!£/¡$Š��,X�ì&•
`5�&•EÝ�½�Î,X �Ä�G�b$Š��,XAº4šC�

�mAÏ5ÙLÔ?U	–5×�Û�š,XNMR C��m�Ä 
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5.3 ��
•1u��
•1u��
•1u��
•1u  

�Ú�d��
•�Ê	Ã�¹�^��
•�ŸE@CK�9 �È�
�B�rP`,X?U"��ê�v��,X2O
_ �Ä�ŸE@	Ã�¹�£��.• 
�

X 
` Y �•	å�á
��Ô,X�E
¡ �È�
�XB��Ò,X�ÚE|)[ �Ä�ŸE@��
•,X�Ô�þ5�LK��	Ã6Ñ�{*ó �ŸE@E•�ú�ŸE@E•�ú�ŸE@E•�ú�ŸE@E•�ú�Ä

E­�o�����µ	Ë �Ä���Ä �Å��+��b.•
��¹�ŸE@Ne)[
<�ó	¬�ê5à�{*ó,X �ÄE­�o�Ä�î�Î)„�üEW��,X

,ó�µ	Ë�Ä,X�ø�{ �ÈKÈLh1��b�ŸE@Ne)[�ÄE•�ú,X���z!7!¨�b,ó�µ	Ë�Ä,X���z �Ä�V�p�ŸE@Ne)[

�� 20 
<!£/¦ �Ä=20Hz�Å�È Fw���4	Ã�¹�Ú�ÿ�ü,ó!7,X�µ	Ë�Ä�Þ�ß 20Hz ,X
��•	¥)„E•�ú �Ä 

�Ò 5.1 �ú�Ý�ŸE@E•�ú,XB��Ò 

 

�ŸE@E•�ú,X�,�ü���á	ÃFS�!,X �È����	ª�‡�b��
•1u,XBüG£ �Ä)Ú�Ç�™�‰�ß�È��
•1u�hA¹

���`5b,X�Ú�Å�6 �Ä(M�ÿ�û,XE•�ú><�â��
•1u,X�Í/Ä�ûE’�á�� �È�hA¹�6*ü�ÈP¬?˜��,X��
•1u

�Ä�Ë���''
�ÈC	 �Å�Ä  

��
•1u�™NO�±�Õ#Ù"Õ�ÈFS�!"’�§&D�ì�ê�æ�ø �Ä�á6Ñ�S*üA©1u����"ë��
•1u �Ä"¼�ã�„,X

NMR ��
•1u�J�á �Ô�n ���F�”,X �Ä��
•1u	Ã�¹�S*ü�íGB�ê5Ù:ŒOc"�#Ù"ë �Ä�S*ü"ë#x#†	â�™

NO0Ÿ	G�†"ë�F�”�È�¹�!7$<T��
•1u �ÄE¬	Ã�¹�S*üCY�Ä"¶#Ù"ë�Ä�V�p�¹�Þ�•"©FÑ�á> �ÈFw��

	Ã�¹�^��
•1u*ü)_"�#L"µ�ø�ý�º	Ç �È�ü�J�F'¹�!E¯> �O�i�†"ë �ÄNMR ��
•1u	Ã�¹E¯> &¬

�F�È���á6ÑCYE› 100���È	ú�í�W�î	¬�6�¹7Ç�b�´"©E¯> �ŸE@ �Ä�F'¹�Ô�QG›*ü

�9�F'¹"�!è

,X�•"© �Ä 
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5.4 ��
•�Ø)Ú��
•�Ø)Ú��
•�Ø)Ú��
•�Ø)Ú  

,È�y�^ NMR $Š#†E›$¸E¯��
•1uFS�! "’�§ &D�ì
`�J�ª"5(=���þ�Q�4�Ã �Ä	Ã6Ñ,XE›$¸
•

�Ý�•3B �Ã)•*W4x4È1 �ê5Ù.�;Ï�ó �Ä�}$¸�� �È�™�ã,¤ �Ècelite�Å�Ä �Ó�#��
•1u�Ê?U�Ó�#�ÞF¼ �Ä 

1�Ê"¼�ã�'�S*ü)•*W4x4È�Ê	Ã6Ñ�î�Î)„KÂNl �È(M�ÿ��#�G£ T1 ���Ê �Ä 

�Ô8�!9Px�V�ß �Ö 

1�Ê �Í�b�Î�'��
• �È�V�p�S*ü 5mm ��
•1u �È	Ã�¹�ü 0.6cm3 EÝ�n,X$Š#†���Ô�î$ŠE¯

20mg ��
• �Ä10mm ��
•1u	Ã�¹�ü 2.5cm3 $Š����$ŠE¯ 80mg ��
• �Å�Ä �Í�b#†�'��
• �È�V�p

?–�³Bü�$ �È	Ã�¹�ü 80%�'/Ã!ì�·$Š����$ŠE¯ 20%�'/Ã��
• �Ä 

2�Ê #Ï�t�åG£ �Ä�û4z 0.1%�Å	–5×�ê	Ü(= �ü�ü �¯+�
Î.� �ÄTetramethylsilance�ÈTMS�Å�Ä

.BAx TMS �Ä�µ	Ë���z�"�b�Ô��,X ��
•�ê5Ù$Š���Ä �Ä	ú�í�îL!�"�y�
�<�r,ž �È�S�µ�>!¨	¬

�Â�Å�Ä  

3�Ê $Š#†4£E›�?���F'¹)•*W�ñ3B,X�È�ƒ�‹
�1u �ÄPasteur pipette�Å,XE›$¸	âE¯�9��
•

1u�Ä 

4�Ê EîE›E›$¸�<E›$¸�Î 0.2cm3 $Š#†�È�ü��
•1u�û4z�Ý���¯	l2G#Å,X��
• �Ä 

5�Ê ,ª�Þ��
•1u �È�S*ü7�7p �Äparafilm�Å�š�Õ�£�å:Œ	¥ �È�JC��Þ�Û1R �Ä�¨4š�S1u,ª �Ã

7�7p
`�Û1R	àEH�¹�!�E
¡��
•�ŸE@ �Ä 

�Ú��
•1u�¦�9E@�$,X�¡�0�•"©�Ú�ü ���üE@�$���¦�9��
• ���Ô8V��A|AŽ �Ä 
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6 �rP`
Î��!9Px  

6.1 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

E­�Ô0´�Ú1T?U�Ÿ4¡!£ õG›LšNeB�FÑ?U*ü��,X�Ô�o
Î���¡�0 �Ä�Ù�À BSMS K�,¬�¡�0 �È�¦

�9
`�ŸE@�� 
•�ÈA×Aä
`	
G!�v�� �ÈE¬�Ý�Ô
� �ÄAÏ5Ù�V�p�Æ4£'s�]E­�o�¡�0 �È	Ã�¹+9E›E­�Ô

0´�Ä  

"¼�ã"¼�ã"¼�ã"¼�ã�Ö�Ö�Ö�Ö�Ô�o2Ï4³"u�Ý�Ô�o2Ï4³"u�Ý�Ô�o2Ï4³"u�Ý�Ô�o2Ï4³"u�Ý BSMS K�,¬K�,¬K�,¬K�,¬ �È�È�È�ÈLÔ?U�S*üEC�Ê�{�
LÔ?U�S*üEC�Ê�{�
LÔ?U�S*üEC�Ê�{�
LÔ?U�S*üEC�Ê�{�
 BSMS �¡�0�¡�0�¡�0�¡�0 �Ä�Ä�Ä�Ä�������� bsmsdisp ��������
Q
Q
Q
Q

�¸�¸� �̧¸�Å�Ä�Å�Ä�Å�Ä�Å�Ä  

6.2 BSMS K�,¬K�,¬K�,¬K�,¬  

BSMS K�,¬�s6Ñ	ž�J�S*ü�¡�0,X�<M6�Ÿ4¡	Ã�¹	–KÙ BASH CD ��,X BSMS *ü�����` �Ä

E­�����`,X,Â,X�™L$�b�S*ü��9‹	ª BSMS K�,¬,X
Î���¡�0-¹Aš �Ä���0��	–5× �È�ü�� BSMS

�s6Ñ���Ô8V���ë�Î�Z BSMS K�,¬�ÔG¡?U,X�s6Ñ�Ä 

��Bü�ÞA† �ÈBSMS K�,¬>•*ü�9 �Ö 

1�Ê �¡�0JÕ
�2Ï4³  

2�Ê �{�
��
•�ŸE@
`�
�Î  

3�Ê A×�H�x#ý�Ô
�2Ï4³,X+	#� �Ä	G���Ô
� ���Å  

4�Ê ,¥?š.•�'�Y #†!ú,XP¬�z 

K�,¬�Ý�á	à,X�´�þ(��� �È����E­G �áA|AŽ�W�À��KÈ,X	��ÿ �Ä�Ò�� BSMS K�,¬ �ÄBOSS

(��Å������/�,X���J���Ô�þ(��� �Å�Ä  

A:
�A:
�A:
�A:
� �Ö�Ö�Ö�Ö�ü�Ô�Ÿ���!�ü�Ô�Ÿ���!�ü�Ô�Ÿ���!�ü�Ô�Ÿ���! �È�È�È�È"¼�ã�ø�þK�,X�¡�0�S*ü"¼�ã�ø�þK�,X�¡�0�S*ü"¼�ã�ø�þK�,X�¡�0�S*ü"¼�ã�ø�þK�,X�¡�0�S*ü �Ä�Ä�Ä�Ä 

1�Ê�Ê�Ê�Ê #†!ú#�G£K�#†!ú#�G£K�#†!ú#�G£K�#†!ú#�G£K��Ä�Ä�Ä�ÄHELIUM MEASURE�Å�Å�Å�Å�Ô�Q�á?U.„�Ô�Q�á?U.„�Ô�Q�á?U.„�Ô�Q�á?U.„ �È�È�È�È�K�'	s�´�î�ü	âM6A|AŽ�K�'	s�´�î�ü	âM6A|AŽ�K�'	s�´�î�ü	âM6A|AŽ�K�'	s�´�î�ü	âM6A|AŽ �Ä�Ä�Ä�Ä	–	–	–	–

?•?•?•?•�������� #†!úP¬�z�s6Ñ#†!úP¬�z�s6Ñ#†!úP¬�z�s6Ñ#†!úP¬�z�s6Ñ���������Å�Ä�Å�Ä�Å�Ä�Å�Ä  

2�Ê�Ê�Ê�Ê %”#��
�ÎK�%”#��
�ÎK�%”#��
�ÎK�%”#��
�ÎK� �Ä�Ä�Ä�ÄLIFT�Å�Å�Å�Å���!.BAx���!.BAx���!.BAx���!.BAx �x#ý7(1u�x#ý7(1u�x#ý7(1u�x#ý7(1u "u�Ý,ª-�"u�Ý,ª-�"u�Ý,ª-�"u�Ý,ª-� �Ä�Ä�Ä�Ä�T.•�'�����9��
•���!�T.•�'�����9��
•���!�T.•�'�����9��
•���!�T.•�'�����9��
•���! �È�È�È�È

�Ô�n?U%”#��
�ÎK��Ô�n?U%”#��
�ÎK��Ô�n?U%”#��
�ÎK��Ô�n?U%”#��
�ÎK� �È�È�È�È�'�Ô!è#��'�Ô!è#��'�Ô!è#��'�Ô!è#� �Ä�Ä�Ä�Ä 

�ü�¡�0 BSMS K�,¬���! �È�4	Ã6ÑLÔ?U�±�,�Ô�o>•/Ä�� ���Ô
��� ��,XG¡?U	–�D �ÈE­�o	–

�D	Ã�¹EîE› BSMS 	)��E¯> �Â�
 �Ä	–?• �� �±�,�Ô4˜�Ô
��� �Äwsh 
Q�¸ �Å���Å�Ä E­�� �È�4E¯> 

,X�Ï�)A×8VFÑ	Ã�¹�\�•�ç
��6�á �Ä�Ô
���	Ã�¹�S*ü BSMS K�,¬�ßM6�Ý> �Û�Ý�·�D0ú	Ë,XK�

�Ä�_�V X�ÃY�ÃXZ�ÃX3 1��ÅE¯> A×�H �Ä 

�Ò 6.1 BSMS K�,¬ �ÄBOSS (��Å  
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6.2.1 �±�,�Ô4˜�Ô
����±�,�Ô4˜�Ô
����±�,�Ô4˜�Ô
����±�,�Ô4˜�Ô
��� �Ä�Ä�Ä�Äwsh 
Q�¸
Q�¸
Q�¸
Q�¸ �Å�Å�Å�Å 

?U�±�,�'�!�Ô
��� �ÈLÔ?U�S*ü�� wsh���Ä write shim file�Å*ó�ä�Ô�þ�Ô
��[�Ê �Ä 

1�Ê �ü Topspin 
Q�¸> Eg�9 �� wsh���Ä�Î)„�Ô�þ��/�)„�Ý�Ô
��[�Ê,X0k	· �È�Ô�þEg�9KS

�[�Ê	á,X �[�� ���È�m�9 �Ã�¹,ß �Ã�ôL8
`EÔ�Î�ÝJ‚ �¹	ž Eg�9"¼Gž,X�[�� ���Ä  

2�Ê Eg�9�Ï�ã�[�Ê	á �È�_�V  Monday 

3�Ê &•�Ï�m�9�ÝJ‚ �Ä 

�'�! ,X�Ô
������î�±�,�ü�Ô�þ	¿ �� monday��,X�[�Ê�� �ÄAÏ	ª �� monday��	Ã�¹�6�áE­

�o�� �È)„�ü�4	Ã�¹�S*ü BSMS K�,¬A×�H�Ô
����Z �Ä 

6.2.2 AÏ	ª�Ô4˜�Ô
���AÏ	ª�Ô4˜�Ô
���AÏ	ª�Ô4˜�Ô
���AÏ	ª�Ô4˜�Ô
��� �Ä�Ä�Ä�Ärsh 
Q�¸
Q�¸
Q�¸
Q�¸ �Å�Å�Å�Å 

1�Ê �ü Topspin 
Q�¸> Eg�9 �� rsh���Ä�Î)„�Ô�þ��/�)„�Ý�Ô
��[�Ê,X0k	· �È�Ô�þEg�9

KS�[�Ê	á,X �[�� ���ÈAÏ	ª �Ã�¹,ß �Ã�ôL8
`EÔ�Î�ÝJ‚ �¹	ž Eg�9"¼Gž,X�[�� ���Ä  

2�Ê �ü�[�� ����K��9 �� monday���ê5Ù�ü�[�Ê�ë><��E¯> EÝ�½ �È'
	â&•�ÏAÏ	ª�ÝJ‚ �Ä 
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BSMS K�,¬�îK¾�|�Ô�î �È�'�¡�0�`�ä�Ê �È�ü�#�)�iF¼�î�Î)„ �� rsh finished��,X�¤/� �Ä

E­���Ô
������6�á��	s�9,X���Z �Ä 

*ü���hA¹'s�]AÏ	ª
`�m�9�á	à2O
_�[�Ê,X�V�É �ÈE­�ü�y?º��	–�DLš�Ê(M�ÿG¡?U �Ä�V�p

�4?U�±�,�Ô4˜	–�D �È�4	Ã�¹�^�W�À�m��.•,¬�Þ �Ä�î�þ	–�D,X���±�,�ü�Ô�þ�[�Ê�� �ÈE­�þ�[

�Ê�Ý�Ô�þ(À(M,X�[�Ê	á �Ä*ü��	Ã�¹EÝ�½ �Å�ÈE­���á	à,X	–�DLš��	Ã�¹E¯> 	��Ú�Z �Ä�V�p�¹	â

�4LÔ?U�S*üE­�o	–�D �È	¾LÔ?UAÏ	ª,Ì�h,X�[�Ê��	Ã�¹�Z �Ä 

6.2.3 BSMS �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

�ßM6	¾A|AŽ�Ô��*ü,X�s6Ñ�Ä�È�<M6,X�µ�C	Ã�¹�ü BASH CD ��,X BSMS *ü�����`1��`

0´�¹�� �Ä 

�‘"¯,XA† �ÈBSMS �s6Ñ	Ã�¹�Ú���¯2O �Ö��
•�{�
�s6Ñ �ÈJÕ
��s6Ñ �È�Ô
��s6Ñ
`#†!úP¬

�z�s6Ñ �Ä 

6.2.4 ��
•�{�
�s6Ñ��
•�{�
�s6Ñ��
•�{�
�s6Ñ��
•�{�
�s6Ñ  

LIFT ON-OFF�ÖLIFT ON �î�^��
•1u�¢ �x#ý7(1u ��

CK�9 �ÄLIFT OFF �î�^��
•1u�G

4ç
���E¯ �x#ý7(1u �È��5B�ü�v��,XNJ�Þ �Ä 

/U!6/U!6/U!6/U!6 �ü,ª-��ü,ª-��ü,ª-��ü,ª-� �x#ý7(1u�x#ý7(1u�x#ý7(1u�x#ý7(1u �Ê�S*ü�Ê�S*ü�Ê�S*ü�Ê�S*ü LIFT ON�Ä�Ä�Ä�Ä 

.BAx.BAx.BAx.BAx�T�T�T�T�x#ý7(1u�x#ý7(1u�x#ý7(1u�x#ý7(1u �����9��
•1u�!�'�Ô!è#������9��
•1u�!�'�Ô!è#������9��
•1u�!�'�Ô!è#������9��
•1u�!�'�Ô!è#� �È�È�È�È	G%”#�	G%”#�	G%”#�	G%”#� LIFT K�K�K�K��Ä�Ä�Ä�Ä 

SPIN ON-OFF�Ö�Ô�Ÿ/�0!6��
•1u,X�ŸE@ �Ä��
•1u�ŸE@ �Ä�V�p>•%”#� �Å�î�ü LIFT OFF

	â 20 /¦7¾�|�Ô�Ÿ �Ä 

SPIN RATE�ÖA×�H�ŸE@,XNe)[�È	)�! Hz�Ä 

SPIN MEASURE�Ö�ü�#�)	Ç�{��/��'�!�ŸE@Ne)[ �È�º�{��/�A’�n�� �Ä�ø�þ���hA¹,Ì

1��Ä  

6.2.5 ���|JÕ
��s6Ñ���|JÕ
��s6Ñ���|JÕ
��s6Ñ���|JÕ
��s6Ñ  

JÕ
�2Ï4³,X�s6Ñ�Æ4£�ü �� JÕ
�2Ï4³1T�Ÿ ���Ô8V��A|AŽE› �ÄB��¾�îJÕ�n��
•��!ì ���Ø�Î

,X NMR �µ	Ë �ÄE­	Ã�¹EîE›�?
� �Ä�r�t
`�£�å.•�',X
��� �Å�.�� �Ä�ü�Ô�þ	ÜEÖ,X
����ß �È

!ì	s�$�î>•�ü �E��Ne)[ %”	¥�È�üJÕ
���/�	Ã�¹,ß��,Ì�h,X�µ	Ë �Ä 

�¡�0�Ú���ø!9 �ÄOj�� �È��
•
<�È,X
����î�
	¬ �È'
	â��
•>•JÕ�n �Ä�ßM6�Ÿ4¡ BSMS K�

,¬�Þ�{�
�?
�
`JÕ
�,XK� �Ä 

SWEEP RATE�Ö	Ã�¹A×�H�?
�,XEó�z �Ä 

SWEEP AMPLITUDE�Ö�{�
�?
���.•
����z	¬�ê,X8×�È �Ä 

SWEEP�Ö�'�Ô /�GKÁ�?
� �Ä2Ï4³JÕ
�	â�î7¾�|�GKÁ�?
� �Ä 
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LOCK ON-OFF�Ö%”#�	â �È2Ï4³�î �ñA©JÕ�n��
• �Ä4Ó8F,XLED �îK¾�|�´/¦Js �È2Ï4³JÕ

�n	âA¹&C���‚ �Ä�Ô8��™�‰�ß	¾6Ñ�üB��¾>•JÕ�n,X�™�‰�ßE¯> G›���Ä 

LOCK POWER�Ö�{�
!ì ��%”	¥�µ	Ë,X6ÑG£ �Ä 

LOCK GAIN �Ö�{�
JÕ
��µ	Ë�y�
�<,X�r,ž �Ä&I�#�z �Å�Ä  

�Ý�ø/¡�•"©	Ã�¹�Ï�RJÕ
��µ	Ë �Ä�Ô/¡��JÕ
�Ne)[�á	¬ �È.•
����z�
	¬ �È>•/Ä�� ��
��õ

�ã���Ä field mode�Å�× 	º�ê,X.•
����z�á	¬ �ÈNe)[�
	¬ �È>•/Ä�� ���!/Ï�õ�ã ���Ä shift mode�Å�Ä 

FIELD�ÖJÕ
��Ê �È�
	¬�Ô
�2Ï4³��,X Ho 4“�Ü+	#�	Ã�¹�S.•�'
����ü�Ô�þ���—���Þ�ß

	¬�| �ÄE­�þ
������—��	Ã�¹�S*ü FIELD K�A×�H�ÄT¬Ax�™�‰�ß�ÈBSMS 2Ï4³�Ø�b
��õ�ã �ÈE­

�ÊE­�þK��S*ü	Ã�¹�¡�0,X �Ä�V�p BSMS 2Ï4³>•A’5B�ä�!/Ï�õ�ã �ÈFw�� FIELD ��	¾6Ñ��/�

�üK�,¬�Þ �È5à�á6ÑA×�H�Ä 

LOCK SHIFT�ÖJÕ
��Ê �È�
	¬ BSMS ��,X+	CÃ	–�D	Ã�¹�SJÕ
�Ne)[�ü�Ô�þ���—���Þ�ß

	¬�| �ÄE­�þ
������—��	Ã�¹�S*ü LOCK SHIFT K�A×�H�ÄBSMS 2Ï4³�Ø�b�!/Ï�õ�ã�Ê �ÈE­

�þK�	Ã�¹�¡�0 �Ä	ú�í �È�¹ ppm ��	)�!,X SHIFT ��	¾6Ñ��/��üK�,¬�Þ �È5à�á6ÑA×�H�Ä 

AUTOLOCK �Ö%”#�	â �ÈB��¾�î�ñA©7¾�|JÕ�n �ÈE­�þ�s6Ñ�ü7¾�|�rP`�Ê�\�Ý*ü �ÄB��¾

�î7¾�|A×�H Field ���SJÕ�µ	Ë���� �Ä"¼�ã%”#��� Autolock��	â�ÈB��¾�J�á�î5×<% �� edlock��

><���ë�Î,X�á	à$Š#†�Í�h,X FIELD �!/Ï �Ä 

6.2.6 ���|�Ô
��s6Ñ���|�Ô
��s6Ñ���|�Ô
��s6Ñ���|�Ô
��s6Ñ  

�Ô
���  

��/��#�ßM6�Û�Ý�·�D�ã,X�ÝK�	Ã�¹A×�H�Ô
�A’5B �ÄE­�oK��{�
-�.•�'���Ô
�+	#�,X�û

�ã�È�²NR ��.•�'.•�'.•�'.•�' �È�È�È�È�Ô
�2Ï4³�Ô
�2Ï4³�Ô
�2Ï4³�Ô
�2Ï4³ �È�È�È�ÈHPPR 
`�v��
`�v��
`�v��
`�v�� ���Ô8V �Ä�Ô
�+	#�,XA’5B�Í�bB��¾�û6ÑM2��G¡

?U�È�W�À,XA×�H�î�ü ���Ô
� ���Ô8VE¯> A|AŽ �Ä!£�Ô4˜�m�ü.•,¬�Þ,X�Ô
��[�ÊFÑ�±�,�Ý�Ô4˜

�Ô
��� �Ä 

AUTO SHIM�Ö%”#�	â �È/ß�c �î7¾�|A×�H�Ô
���4È�Õ�ÔP¬,XJÕ4“ �ÄAutoshim EÝ�½,X�Ô


�NM���Ô
����� �Äshim amplitude�Å�á��LÊ,X�Ô
�NM �Ä"¼�ã autoshim 	¾�üLÔ?U�Í�Ô
���E¯

> �‚A×�Ê�Ý�� �Ä 

6.2.7 #†!úP¬�z�s6Ñ#†!úP¬�z�s6Ñ#†!úP¬�z�s6Ñ#†!úP¬�z�s6Ñ 

HELIUM LEVEL �ÖB��¾!£ 24 �ã�Ê7¾�|#�G£�Ô õ#†!ú,XP¬�z �È�JA„�)��T¬Ax,Â�)�ß,X

�¹�«�[�Ê �ÄT¬Ax,Â�)�V�ß �Ö 

Windows 2000�ÖC:\Bruker\topspin\prog\logfiles 

LINUX�Ö/opt/topspin/prog/logfiles 

#†!úP¬�z�¹,R�Ú!¨></� �Ä100=$µ�Å�Ä�Ý�ßE­�þK� �È�ÔE¥�ø õP¬�zA„�)�î��/��h/¦Js �Ä	Ç

E•���ÔE¥,XP¬�z �Å�È �á�îE¯> #�G£ �Ä 

�'#†!úP¬�z�ßL! �È�"�b�Ô�n�� �Ä�q.•�' 2O
_5à�Æ�Å	â�È�Ú�î��/��Ô�þA:
��µ�C �ÈE­�Ê



���������5�f	ð0Ð���”D›�• ��

�\�¶'w ����������  ����Uˆ������U‰ 

�™NOP@�Þ>9��#†!ú�Ä 

HELIUM MEASURE�ÖE¯> �Ô õ 12 /¦,X#�G£ �Ä*ü���hA¹"¼�ã#�G£#†!úP¬�z,XE›/ß�î

�Ð7È�Ô�o#†!ú:Œ	¥�Ä�´!8 HELIUM MEASURE �á�hA¹Ne4��S*ü �Ä 

6.3 �Ú��
•1u�¦�9E@�$�Ú��
•1u�¦�9E@�$�Ú��
•1u�¦�9E@�$�Ú��
•1u�¦�9E@�$  

��
•>™�ü)•*W1uG E¯> �Ú�d �È��
•1u�¦�ü�%�mE@�$G  �Ä�n#ÅG£1&�n#ÅG£1&�n#ÅG£1&�n#ÅG£1&�{�
��
•1u�¦�9E@�$

,X#Å�z�Ä.B�±��
•�â�v���Y,X4“�Ü�ÍU$ �Ä�n#ÅG£1&�K�ÝA’5B��
•#Å�z,X�Ú�z���z �Ä 

1�Ê �Í�b 5mm �v�� �È�
�B���z�^,Q8F�%�m
Î�{,X�!5B���ü��4“ �Ä0mm 4“�Å�¹�ß

18mm �� 20mm ��KÈ �Ä�Í�b 10mm �v�� �È�^,Q8F�%�m
Î�{,X �!5B���ü��4“�¹�ß 20mm �Ø�Ä 

E­	¾���|9$#Å�z �È�4�hA¹	å2Ï4³1u)Ú
,�Z?·��*ü.•�'
`�v��,X�š.B#Å�z �Ä�Ô�º�4A’5B�Z!7

.B,X#Å�z �È��?U�Ô,È�S*üE­�þ�� �ÈE­��	Ã�¹�£�ã�È�6��
•	âG¡�„�Ô
�,X�¹�0G£ �Ä 

2�Ê �Ó�#��
•1u�ÞF¼ �È�^��
•1u��E¯E@�$ �È�^E@�$��E¯�n#ÅG£1&�Ä 

3�Ê EOEO�^��
•1u�TG �| �È�S��4“�Þ�ß,X��
•�Ô���î �Ä�V�p��
•G£C‡�ó �ÈFw��	Ã�¹

�^��
•1u�|���î�Q�y?º,Q8F�%�m
Î�{ �Ä 

4�Ê �ü�^��
•1u
`E@�$���9.•�'���!�ü�^��
•1u
`E@�$���9.•�'���!�ü�^��
•1u
`E@�$���9.•�'���!�ü�^��
•1u
`E@�$���9.•�'���! �È�È�È�È	ª�]�n#ÅG£1&	ª�]�n#ÅG£1&	ª�]�n#ÅG£1&	ª�]�n#ÅG£1& �Ä 

6.4 �Ú�ú��
•1u,XE@�$���9.•�'�Ú�ú��
•1u,XE@�$���9.•�'�Ú�ú��
•1u,XE@�$���9.•�'�Ú�ú��
•1u,XE@�$���9.•�'  

��
•,X	�L!��+��Ô6u	_4ý0N!è�{�
,X �Ä�ã�—�á?U�ü,ª-��x#ý7(1u,ª,X�Ê�í �
�Î��
• �Ä

EW�„,X BOSS-2 �Ô
�2Ï4³,XA’Au �È�Æ4£�á��AŒ�ü,ª-�1u,ª,X�Ê�í%”#� LIFT K��Ä	à�Ê�ü�T

.•�'�����9��
•�! �È.BAx�,�ü!è#� �Ä	Ã�¹
���!è#��Ä �Å�Ä  

�Ò 6.2 �^��
•1u�¦�9E@�$  
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�Ú�ú��
•1u,XE@�$���9.•�'LÔ?U�Ý�¹�ß!9PxE¯> �Ö 

1�Ê 	ª�ß �x#ý7(1u �Þ,X,ª�$ �Ä 

2�Ê �Ý�ß BSMS K�,¬�Þ,X LIFT K��Ä	Ã�¹
���!è#�,X�ÄMÇ �ÈE­�Ê�V�p.•�'G 

�Ý��
• �È��
•���î	�CK�J�€#B�ü �x#ý7(1u �Þ	· �Ä 

3�Ê 	ª�ß5Õ��
• �È�^�„��
•����!è
•�Þ �Ä 

4�Ê �a õ�Ý�ß LIFT K��Ä��
•�î4ç�6:�E¯.•�' �È2’.BE¯�9�v����,X�!5B �Ä 

5�Ê ,ª�Þ �x#ý7(1u �ÄM2��G¡?U�ÈL�!6.•�ûG¥�2�‚2fE¯�9.•�' �Å�Ä  

6.5 �ŸE@��
•�ŸE@��
•�ŸE@��
•�ŸE@��
•  

	_4ý0N!è,X1��`�þ�0*ü���^��
•�ŸE@CK�9 �Ä�����¹�ŸE@��
• �È���´��	Ã�¹ ���Ô�] ���Ô

�o.•�'���—�Ø.•
�,X�á
��Ô�z �Ä"¼�ã�S*ü	¡	å�v��-è0J��
•�Ê�Ô8����á�ŸE@,X �Ä 

�¹�ß��A’5B�ŸE@Ne)[,X!9Px �Ö 

1�Ê %”#� BSMS K�,¬�Þ,X SPIN RATE K��Ä  
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2�Ê �S*üT¥�ŸJ‚A’5BNe)[ �Ä 

3�Ê %”#� SPIN K��Ô�Ÿ�ŸE@�Ä 

�ŸE@��
•�|9$�� �Ö 

5mm �v��   20Hz 

10mm �v��   12Hz 

6.6 A×Aä
`	
G!�v��A×Aä
`	
G!�v��A×Aä
`	
G!�v��A×Aä
`	
G!�v��  

!£�þ�v���Í�á	àNe)[�µ	Ë,X&I�#�z���á	à,X �È���¹�,�ü�Ô�þ�Ô&I�#,X�µ	ËNe)[ �Ä5à�è �È

E­�þNe)[	Ã�¹EîE›A×�H�v��+	CÃ��,X	ÃA×+	�•�9�
	¬ �ÄA×AäA×AäA×AäA×Aä�����ÛA×�H�v��+	CÃ�¹9‹�k�Í

,Ì�h	¥�ØNe)[ �ÄSFO1�ÃSFO2 1��Å�Ô�û,X&I�#�z �Ä�v����,X!£�þ4“�ÜLÔ?U�Ú�ÿA×Aä �Ä 

�V�p�È�6�Z�v���ê5Ù	¥�ØNe)[	¥*ó�Z�â���
	¬ �ÈE­�Ê��LÔ?UG¡�„A×Aä�v�� �Ä�¹���¹�0

��EÝ�½�û�v���S*ü�Ý��$Š���Ê �È	¥�ØNe)[,X���á�î�Ý�â��,X�
	¬ �Ä�´!8 �È�Ô�º�v���`�ä�ñ

�Ÿ�êA×Aä�ÈNe)[,XEO�‚�
	¬�áLÔ?UG¡�„A×Aä �Ä�Ô8�	¾�Ý�ü	¥�ØNe)[	¬�êCYE› 100kHz �ÊLÔ

?UG¡�„A×Aä�v�� �Ä�����‘�ú�v�� �È���â����KÈ,X	¥�ØNe)[	¬�ê�\�û �È�´!8!£ õ�Ó�6EÝ�½	s

�$��	âFÑLÔ?UG¡�„A×Aä�Ä 

!£ õA×Aä�v��	âE¬LÔ?U�Í�JE¯> 	
G! �Ä	
G!�����S��	Ã6Ñ�î,X6ÑG£�¢�v��
Î�{�ôEæ��

�ÞF¼,X4“�Ü�� �Ä	à�Ê�£ �å�¢�v��
Î�{	¡�Ø�²���û�<,X6ÑG£ �Ä1��b#>C
�]�Z �Å�Ä ���Ý,X

Bruker-BioSpin ���û�<FÑ�Ý 50Ohms ,XEg�ÎL��k �È�´!8�Ô�ì�ê,X	
G!�����Ý4“CÃ,X�v��L�

�k�3FÑ�� 50Ohms�Ä 

EîE›?–�³�ßM6�Ï�Ô/¡��/��•�ãFÑ	Ã�¹E¯> A×Aä
`	
G! �Ö 

Topspin wobb 0k	· �Ä�ü
Q�¸> Eg�9 �� wobb���'�Ô0k	· �Å��,X wobble �Æ4“�Æ4“�Æ4“�Æ4“ 

�ê5Ù 

HPPR �ÕM6��/��<�Þ,X4Ó8F
`4v8F LED�Ä 

�ø/¡�•"©FÑ�îE¯> �Ÿ4¡ �È����L8M2�´"©?–�³+	6å��/��< �È1��Ô/¡�•"©�È�t�“�ý �ÈE­G 

Oj��E¯> �Ÿ4¡ �Ä 

A:
�A:
�A:
�A:
� �Ö�Ö�Ö�Ö�ßM6A†��,XA×Aä
`	
G!=Ž�ñ,X	ÃA×8×�È���ÝL$,X�ßM6A†��,XA×Aä
`	
G!=Ž�ñ,X	ÃA×8×�È���ÝL$,X�ßM6A†��,XA×Aä
`	
G!=Ž�ñ,X	ÃA×8×�È���ÝL$,X�ßM6A†��,XA×Aä
`	
G!=Ž�ñ,X	ÃA×8×�È���ÝL$,X �È�È�È�È�V�pA×�Î8×�È�V�pA×�Î8×�È�V�pA×�Î8×�È�V�pA×�Î8×�È �Ú�î�3
#�v���Ú�î�3
#�v���Ú�î�3
#�v���Ú�î�3
#�v�� �Ä�Ä�Ä�Ä 

6.6.1 �S*ü�S*ü�S*ü�S*ü wobble �Æ4“E¯> A×Aä
`	
G!�Æ4“E¯> A×Aä
`	
G!�Æ4“E¯> A×Aä
`	
G!�Æ4“E¯> A×Aä
`	
G!  

Wobble /ß�cEîE›�^�Ô�þ���µ	Ë�ôEg4­�v�� �È�J�^�v��
`4“4Ú,XL��k�â HPPR �Y,X

50Ohm 	–5×L��kE¯> !¨EW �Ä���µ	Ë,XNe)[,X���—�� SFO1�ÃSFO2 1��È�J�ü�Ô�n8×�È�Y ���?

�£���È8×�ÈEîE›	–�D WBSW �n�� �Ä	–?•	âM6�Ÿ4¡ �Å�Ä 	Ü�ä,X�Æ4“2O���bAä��+	CÃ,X(M�û�Æ

4“�È1T	)AÈ�È����#�G£�Z�á	àNe)[ �Ä"��GEH�Å�ß	¡�Ø�µ	Ë,X���� �Ä0ª,ÈEH�Å�Ä  

	
G!	
G!	
G!	
G! 1T	)A†����A×�H�v���S wobble �Æ4“,X�Ô�ã���Ø�ü��/�,X
Î4“�Ø �Ä�����y?º��"�

�G,XNe)[EH�Å�Ä E­></��Z�Í�ôEg�µ	Ë,X�Ô�ã	¡�Ø �ÄA×AäA×AäA×AäA×Aä.B�±E­ �þ�Ô�ã���Î)„�ü�#�)"��G��
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�z,X���—�Ø �ÄA×8V�SLÔ?U�S*ü�¾�<7¾�ú,X(M�
�¹�K�Ÿ�|�v���iF¼�ø�þ�Û�Ý T�ÃM ,X=Ž�ñ�Ä

E­�o=Ž�ñ�S*ü�v���!�Û1R,XNp8F�Û/� �È�v��,X!£4˜4“�ÜFÑ�Ý(À0Ÿ,X�Ô�Í �Ä	
G!�Ô8��
	¬

wobble �Æ4“,X0ª,È�!5B �È5àA×Aä�
	¬�Æ4“,X"��G�!5B �Ä	Ã�¹,ß�Î �ÈA×Aä
`	
G!���f,Ì�G6(

,X�È�™NO���ëE¯> �Ä�v���Ô	ÜEÖ,XA×Aä
`	
G!���� wobble �Æ4“,X�Ô�ã�������è�Ø�b�#�)


Î4“�Þ �Ä 

�Ò 6.3 �á	àA×Aä
`	
G!�™�‰�ß,X wobble �Æ4“�Ò 

 

Wobble 	Ã�¹�S*ü �� wobb��
Q�¸�ñ�Ÿ�ê �È�'A×�Î wobble /ß�c	âLÔ?U�Â�
�ø�þ	–�D �Ö 

WBST�Äwobble !9�D �Ènumber of wobble steps�Å�Ö 

T¬Ax���� 1024�ÈE­�þ���áG¡?U �Ä 

WBSW�Äwobble �?�£�‘�z �È	)�! MHz�Èwobble sweep width�Å�Ö 

T¬Ax4MHz�ÈA×AäC^�Q�ÈE­�þ��	Ã�¹A’,XC^�ã �Ä�V�p�4�Ô+e�v��,XA×Aä
`	
G!�á�Q�ê

5Ù�4�´"©?–�³���L
_,XAä���Æ4“ �ÈFw���S*ü�Ô�þEW�û,X WBSW ���Ä�_�V 32�Ã64MHz�Å�È

�'A×Aä
`	
G!	ÜEÖ	âL!�� 8 �ê5Ù 4MHz�Ä 

!9Px!9Px!9Px!9Px�Ö 

1�Ê .BAxSFO1 ,X���yE¥�Ô4œ	¥�ØNe)[ �Ä 

2�Ê �ü Topspin 
Q�¸> Eg�9 �� wobb���Ä  

3�Ê ?–�³ wobble �Æ4“�J�B!8A×�HA×Aä
`	
G!=Ž �ñ�Ä  
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4�Ê �'�`�äA×�H	â �È	)�Ï �êEg�9 �� stop��  

�V�pLÔ?U�È�4	Ã�¹�^ WBST A’�ä 1024�ÈWBSW A’�ä 4MHz�Ä	Ã�¹EîE› wobb 0k	·,X

�¹�K�ã�ÝJ‚�`�ä �Ä�ê5Ù,È�y�ü
Q�¸> Eg�9 �Å�Ä  

6.6.2 �S*ü�S*ü�S*ü�S*ü HPPR LED E¯> A×Aä
`	
G!E¯> A×Aä
`	
G!E¯> A×Aä
`	
G!E¯> A×Aä
`	
G!  

E­/¡�•"©	¾*ü�üA×8VA×Aä
`	
G!=Ž�ñ�Ê�´"©?–�³Au1k����/��<,X�™�‰�ß �Ä���Ô�á	à,X


��•����LÔ?U�
�B HPPR �ÕM6��/��õ
+�Þ,X4v4Ó�Û/� LED E¯> A×�H�Ä 

"��G,X�Ô�ë LED ></�A×Aä�È0ª,È,X�Ô�ë LED ></�	
G! �ÄA×�H,X�•	å����G£�£�å�ø�þ

�•	å�Þ	¥��,X LED �D,Â�Ä
`�S*ü wobble �Æ4“�Ô�� �ÈA×Aä
`	
G!LÔ?U���ëE¯> �Ä�Í�Ô�þA×

Aä	
G!	ÜEÖ,X�v�� �È!£�þ�•	å�hA¹	¾�Ý�Ô���ø�þ LED 	¥�� �Ä"¼�ã�Ô�þ LED ></��Ô	ÜEÖ,X

A×Aä	
G!�Å�Ä  

"¼�ã�Ö�S*üE­�þ�•"©�Ê �ÈLÔ?U�'�Ô wobb 0k	· �È5à�á���'�ÔG›��0k	· �È�99‹�k�Ô�û,X

���„)[ �Ä 

!9Px!9Px!9Px!9Px�Ö 

1�Ê .BAxwobb 0k	·�Æ�'�Ô �Ä 

2�Ê A’5B	–�D�ÈWBST �� 1024�ÈWBSW �� 4MHz�Ä 

3�Ê Eg�9�� wobb���Ä  

4�Ê ?–�³ HPPR �Þ,X LED�È�J�B!8E¯> A×Aä
`	
G! �Ä 

5�Ê �'�`�äA×�H	â �È	)�Ï �êEg�9 �� stop��  

�Ò 6.4 HPPR/2 ,X�ÕM6��/�  
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6.6.3 �Í�î�þ��E¯> A×Aä
`	
G!�Í�î�þ��E¯> A×Aä
`	
G!�Í�î�þ��E¯> A×Aä
`	
G!�Í�î�þ��E¯> A×Aä
`	
G!  

EC�Ê��AŒ*ü���ü�á�0!6 wobble /ß�c,X�™�‰�ß�
	¬	s�$�� �Ä�3����Ne)[ �Å�ÄE­�ü�™NO�Í

�î�þ��E¯> A×Aä
`	
G!,X	•5ú�rP`��M2���Ý�� �Ä��'
 �È!£�þ��FÑ�Ý�Ô�þ�á	à,X�v��+	CÃLÔ

?UA×Aä�Ä	s�$��
`,Ì�h,XNe)[LÔ?U�S*ü �� edasp��
Q�¸E¯> A’5B �ÈE­�� wobble /ß�c	Ã�¹9‹

	ªE­�o�µ�C �Ä 

EîE›�¹�ß�•"©	Ã�¹�ü Wobb �Ê�È�
	s�$��
`Ne)[ �Ö 

&•�Ï wobb 0k	·���¹�K�ã�Þ,X �ÝJ‚�ê5Ù�ü Topspin 
Q�¸> Eg�9 �� wbchan��  

�ê5Ù�È 

�V�p�ü�S*ü HPPR �ÕM6��/��< �È 

�V�p�� HPPR1�È	Ã�¹�Ý CHANNEL SELECT 

�V�p�� HPPR2�È	Ã�¹�S*ü��/��<�$9°	)  

�ø/¡�™�‰�ß �ÈFÑ�î�¹Ne)[	��cEÝ�n	s�$�� �Ä 
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6.7 JÕ�n��
•JÕ�n��
•JÕ�n��
•JÕ�n��
•  

JÕ
�,X���Ý	–�DFÑ	Ã�¹�S*ü BSMS K�,¬���|A×�H �È�����Í�b�„*ü�� �È�å�À�ÎA‚EîE›

Topspin 
Q�¸> Eg�9 �� lock��A×*ü lock /ß�c�9�`�äJÕ
� �ÄE­�Ú7¾�|A×�HJÕ
�	–�D�9�ì�êJÕ


��Ä  

���V�ü ��JÕ
�2Ï4³1T�Ÿ ���Ô0´��?·Gž,X �È!ì�·$Š��>•%”	¥ ���Ø �Î�µ	Ë �ÈJÕ
�2Ï4³�”#�

�J,¥?šE­�þ�µ	Ë �ÄE­�þ�µ	Ë,XNe)[
`���z	ª�‡�b�S*ü,X$Š�� �ÄTopspin lock /ß�c,X��?U(M

&•����	Ã�¹�^JÕ
�6ÑG£ �È�r,ž
`Ne)[A’5B���yE¥$Š���rL��� �Ä�S*üE­�o�yE¥�rL���,XT¬Ax

	–�D�� �ÈBSMS EîE›�?�£�Ô�þNe)[�ê.•
����z8×�È �È	Ã�¹�¿Eó�n�!�J ��JÕ�n ��$Š���µ	Ë �Ä

EîE›�� edlock��><A’5BE­�oE­�o$Š��,Ì�G,X	–�D �Ä 

><6.1 T¬Axedlock >< 

 

"¼�ã�rL���LÔ?U1u)Ú
,E¯> �ì�ê  

BSMS 	Ã�¹�S*ü�ø/¡�•"©�ð2ö$Š���µ	Ë �Ä�ü��
��õ�ã
��õ�ã
��õ�ã
��õ�ã ���ß�Í��
•
<�È,X.•
� �Ä	à�Ê�Í

!ì,X �E��Ne)[ �ÅE¯> A×�H�¹�±A•�Í�Ï�)$Š��JÕNe)[FÑ���Ô���D �ÄEdlock ><��4­�Î�Z�
�B$Š

���á	àA×�H,Ì�h
���,X�µ�C �ÄE­���¡�0,XT¬Ax�•�ãE­���¡�0,XT¬Ax�•�ãE­���¡�0,XT¬Ax�•�ãE­���¡�0,XT¬Ax�•�ã �Ä 

�ü���!/Ï�õ�ã �����ÈJÕNe)[�
	¬7¾D•�¹EÖ�h$Š��,X�
	¬ �È�V�pEÝ�½���!/Ï�õ�ã ���ÈLÔ?U

�ü BSMS 9°	)��,È�yEÝ�½JÕNe)[ �Ä 

*ü���Ý�Ý/¡�•"©	Ã�¹*ü�9JÕ
� �Ö 
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1�Ê �ü Topspin 
Q�¸> Eg�9 �� lock���JEÝ�½,Ì�h,X$Š ���ÄOj��.•
� FIELD

���î>•A’5B�äNX��+�2Ï4³1u)Ú
,.B�n,X�� �ÈE­�þ���Í���Ý$Š����,Ì	à,X �Ä2Ï4³

JÕ�n	â�È�î��/� �� lock�Öfinished���Ä  

2�Ê �Ý BSMS K�,¬�Þ,X AUTOLOCK K��ÄE­�á�î?U"�EÝ�½$Š�� �È�����î

�
	¬ FIELD ���S�v#���,XJÕ�µ	Ë�!�b�?
����— �È	à��E’��JÕ
�,Â,X �Ä 

3�Ê �Ý BSMS K�,¬�Þ,X LOCK-ON K��ÄE­�á�î�
	¬ FIELD ���È	¾*ü�ü

JÕ�µ	ËC‡�ó���è�Ø�b�?
�8×�È���Y�Ê�!6Ñ�ä�sJÕ
� �ÄE­/¡�•"©	¾�|9$�ü�Ó�6,Ì

	à$Š��,X��
•	â�S*ü �È�ê5Ù�Æ4£.BAx�'�!JÕ
�	–�D��EÖ	Ü�„$Š�� �Ä 

6.7.1 JÕ
�!9PxJÕ
�!9PxJÕ
�!9PxJÕ
�!9Px  

?U�¹,ßJÕ�µ	Ë	Ã�¹&•�Ï�¹�K�ã�Þ ,X �ÝJ‚�ê5ÙEg�9�� lockdisp��
Q�¸ �ÈE¬	Ã�¹	 �ÏG›

��(Š�Õ�ã�Þ,XJÕ
�	�
³ �Ä 

�ü"u�ÝJÕ
��! �È�#�)�Þ,X�µ	Ë></��ø�þG¡	´,X!ìE²4Á"¶B� �È�Ô�þ�¢�º	å	Ç�?�£ �È	º�Ô

�þ�¢	Ç	å�º �Ä�?�£,XEó�z	Ã�¹EîE›A×�H BSMS K�,¬�Þ,X SWEEP RATE �
	¬ �ÄP¬BüG£,X

CW B��Ò�V�Ò 6.5 ��/� �Ä 

�Ò 6.5 �L
_,XJÕ�µ	Ë  

 

�`�äJÕ
�	â �È�µ	Ë�hA¹���ú�Ý/áAŒ�>MÇ�ê"¶#>,X"��G4“ �Ä	–?•�Ò 6.6�Å�ÄE­�54“,XP¬�z

>•/Ä��JÕ4“P¬ �Ä 

!9Px!9Px!9Px!9Px�Ö 

1�Ê �Ý�ß�¹�K�ã�Þ,X �ÝJ‚�êEg�9 �� lockdisp���¹,ßJÕ�µ	Ë �Ä 

2�Ê Eg�9�� lock���Ä  

3�Ê �¢9°	)��EÝ�½,Ì�h,X$Š�� �ÄE­�Ñ���`�£EÄ,X�r P`��EÝ�½ CDCl3�Å�Ä  
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BSMS K�,¬�Þ,X autolock LED �î�Ô�ŸK¾�|,È��JÕ
��`�ä �ÄJÕ
��ä�s	â�#�)�î��/��µ�C

�� lock�Öfinished���È LOCK On/Off LED �Ô�Ÿ	¥�� �Ä 

4�Ê �V�pJÕ4“P¬�á0��n �Ä�µ	ËOE
` �Å�È E­�Ê��LÔ?U���|A×�H BSMS K�,¬�Þ,X Lock 

Power�Ä�Ä ?UFS�!E­/¡�™�‰	¡�á	¥*ó �È�È�Q,X�•"©��A×�H edlock ><��,X,Ì�h$Š��,X lock 

power�Ä�_�r�Þ �ÈLÔ?U
|A¶2Ï4³1u)Ú
,�”�¹�J�ì�ê�Ý�þ edlock 	–�D LPower�ÃLGain�ÃLTime�Å 

5�Ê �V�pLÔ?U�ÈA×�HLock Phase�ÄJÕ,Ì�! �Å�SJÕ4“P¬�Ô�û �Ä 

�Ò 6.6 JÕ�n��
•	â,XJÕ��/�  

 

6.8 �Ô
��Ô
��Ô
��Ô
�  

�Ô
��Ô
��Ô
��Ô
� ���Û�Í.•
�E¯> �Ô�o�ã,XA×�H�9�
�X.•
�,X
��Ô�û �Ä�
�X.•
�
��Ô�û	Ã�¹9‹�k�È

�Q,XB��Ò�ÚE|)[ �Ä�ü�È�6�v���ê��
•	âFÑLÔ?UG¡�„�Ô
� �Ä�±�,!£�þ�v��	ÜEÖ,X�Ô
��� �Ä�±

�,�ü�Ô
��[�Ê�� �Å	Ã�¹�U�ûL!�"�È�6�v��	â,X�Ô
��ÊKÈ �Ä	–?• ���±�,�Ô4˜�Ô
��� ���Ô8V �Å�Ä 

�Ô
�+��¦�� �x#ý7(1u �Y,X�x#ý�Ô
�2Ï4³��,X�Ô4˜�Ô
�4“�Ü�{�
 �Ä4“�Ü��,X+	#� �È	à��

E¬�Ý.•�'�Y,X.•
� �È	Ã�¹�S*ü BSMS K�,¬E¯> A×�H �Ä�Ô
�4“�Ü,X�D,Â	ª�‡�b BSMS 2Ï4³

,X2O
_�Ä�W�ÀFÑ�Ý�·�D	á/Ä �È�V Z�ÃZ2�ÃX�ÃY 1��È,Ì�h,X�{�
K�	Ã�¹�ü BSMS K�,¬,X�ß

	�	��R�� �Ä.•
����Ý4È,X �È���¹�Ô
�NM,X	á/Ä�S*ü XYZ 
$�Û2Ï4³�9	¡�ô,Ì�h,X�·�D�s6Ñ �Ä 

.•
�
��Ô�û,X�Ô�þ�zG£�•"©����,Ì	àJÕ
�6ÑG£
`�r,ž�ß�#�)�ÞJÕ�µ	Ë,XP¬�z �ÄJÕ4“

P¬�Å�ÄJÕ4“C^P¬�È.•
�C^
��Ô �Ä�Ô/¡�Ô
�,X�•"©����?–�³JÕ4“P¬�z,X	à�ÊA×�H�Ô
�+	#�,È��

JÕ4“�á6Ñ�a	�P¬ �Ä�Ä "¼�ã�ÖJÕ4“P¬�J�á���Í���Ô	Ã�¹*ü�9�Ô
�,X.•
�
��Ô�û,X�zG£�Û�š �È	Ã
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�¹�S*ü,XE¬�Ý4“�6
` FID M6/Ã�Å�Ä  

�ßM6A|AŽ,X	Ã�¹�ÚE|,X�ø2O�Ô
� �Ä 

6.8.1 �ñ�Ÿ�Ô
��ñ�Ÿ�Ô
��ñ�Ÿ�Ô
��ñ�Ÿ�Ô
�  

�ü.•�'	�
��`�ä	â �È�™NO+��]>™�¹/ß�Ü�¢#Ë�E��E¯> �ñ�Ÿ�Ô
� �Ä!£�þ�Ô
�4“�Ü,X+	#�

,X�û�ãFÑ��LÔ?U�ì�ê �ÄE­�þE›/ß�����¹�á�� �È���´���Ô
�NMFÑ���f,Ì�G6(,X �ÈA×�H�Ô�þ	â

�™NOA×�H	º�ê�´�þ �È.•�'�™NOJ\�Í!£�þ�v��E¯> �Ô
� �Ä(M�n�v��,X�Ô
���	Ã�¹�|�,���Ô�þ

�Ô
��[�Ê���Æ�Û�ü�È�6�v��	âG¡�„A×�9 �Ä
|A¶2Ï4³1u)Ú
,�Z?·!£�þ�v���hA¹�S*ü
¾�þ�Ô
�

�[�Ê �Ä 

6.8.2 ��?˜�Ô
���?˜�Ô
���?˜�Ô
���?˜�Ô
�  

�Ô�º�`�ä�ñ�Ÿ�Ô
� �È�¡�0��1T	)�Z �Ä	¾LÔ?UA×�H�ÔG¡?U,X�´NM�È�S��
•���Ø,X�Ô!‰.•


��Ô
��Ô	G	Ã �ÄE­���S��?˜�Ô
� �È�hA¹�ü!£�þ NMR E¯/ß�Ô�Ô�Ÿ
`!£ õ�È�6��
•	âE¯> �Ä

��?˜�Ô
������‚A× Z 
` Z2 NM�Ä	Ã6ÑE¬�ÝX 
` Y�Å�Ä E›/ß�û�'�V�ß �Ö 

1�Ê �V�p�È�6�Z�v��LÔ?UOj���^!7.B,X�Ô
��[�ÊAÏ�9 BSMS 	)�� �ÄE­�Ô4˜�Ô
���

�hA¹EÖ	ÜE­�þ�v�� �ÄEg�9�� rsh���î�Î)„�Ô�þ���Ý,X�Ô
��[�Ê,X�ë>< �Ä	 �Ï,Ì�h,X�[�Ê �È1�

�Y�´/¦Js �È���î�Î)„�¹�ß�µ�C �Ö 

rsh:finished�Ä 

2�Ê .BAxBSMS K�,¬�Þ,X LOCK K��Æ4£%”#��Ä�3������
•�Æ4£>•JÕ�n �Ä�V�p?U�Ÿ

E@��
• �È�^�ŸE@Eó�zA’�� 20Hz�Ä5mm �v�� �Å�ê 12Hz�Ä10mm �v�� �Å�Ä  

3�Ê A×�HLOCK PHASE �SJÕ4“�ÔP¬�Ä 

4�Ê A×�HLOCK POWER�È�V�pLÔ?U�ÈA’�n�Ô�þ�"�bOE
`�� 6dB ,X�� �ÄOE
`����

�ÛJÕ4“P¬�z�Ô�Ÿ	¬�k�á0��n �È�Ô�Ÿ�Þ�ß�����Ê,X LOCK POWER ���Ä  

5�Ê %”#� BSMS K�,¬,X Z K��Ä�� on-axis�� +”Z1”�Å�Ä E@�|�ŸJ‚�SJÕ4“E’���ÔP¬ �Ä 

6�Ê %”#� BSMS K�,¬,X Z2 K��ÄE@�|�ŸJ‚�SJÕ4“E’���ÔP¬ �Ä�Ä 	Ã6ÑLÔ?UA×�"LOCK 

GAIN �S�µ	Ë�±�Õ�ü�#�)�Þ �Å�Ä  

7�Ê G¡�á1��h �Ã�A!9,È��JÕ4“�á6Ñ�a	�P¬ �Ä 

8�Ê �Ô	âA×�H LOCK PHASE �SJÕ4“E’���ÔP¬ �Ä 

9�Ê �G�]��
•7¾�Ÿ �ÈA×�HX 
` Y �Ô
�NM�Ä���� /���� +���� �Å�SJÕ4“E’���ÔP¬ �Ä 

"¼�ã�Ö4£E›�Ô!‰�ÊKÈ	â�È.•�'�Y�ê,X�™�‰	Ã6Ñ�ÝEO�‚,X�
	¬ �È	Ã6ÑLÔ?UA×�HP¬L
NMZ3�È

Z4 
` Z5 �9�ì�ê�û6Ñ �Ä	º�ê �È�Í�b�S*ü H2O/D2O �0$Š��,X��
•�rP`LÔ?U�È�î,X�Ô
��¹�


�X"��Ä	_�
,X���p �Ä 

JÕ4“P¬�z�J�á��.•
�
��Ô�û	¬�ê ,X�Ô�Q�Û�š �Ä<Q'
�á�ü�����`A|AŽ8×�È���Y �È�����_

�r�Þ �È�µ	Ë,X4“�6 �Ä�‘�z
`�Í/Ä�û �Å�!��.•
�
��Ô�û�Ô�Q,X	¡�ô �Ä1����Ý�Z�È�î,X4£P`	â �È

�4��	Ã�¹
`2Ï4³1u)Ú
,A|AŽ�V�)�ý*ü�µ	Ë4“�6�ì�êP¬L
NM,XKÂNl �Ä 
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AË"¼�ã�Ý�Ô�þ	á/Ä�� �� gradshim���Ä gradient shimming�È�ƒ�z�Ô
� �Å,X/ß�c	Ã�¹�S*ü

!ö
`!ì�µ	Ë 7¾�|�Ô
� �Ä�V�pE­�þEÝNM	Ã*ü�È�4�hA¹
|A¶2Ï4³1u)Ú
,E¯> �Z?· �ÈE­�Ú�û�û1T

�ê�Ô
�E›/ß �Ä 

�G�b�Ô
��ÈAº4š,XC��m	–?• BASH CD �Þ BSMS *ü�����`1��A0´ �Ä 
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7 �š�ÛG›�� �ü�ü �D�BLš�È 

edasp�Ãeda 
Q�¸  

7.1 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

E­�Ô0´8V�Ú?·Gž�ÔG¡?U,X�ø4˜	–�D�ÈEîE›�� eda”
 �̀� edasp��
Q�¸ 	Ã�¹�Ú�ÿA×�Î �Ä

<Q'
2O���b �� edasp��E¬�Ý1��Ý�þ
Q�¸ �� edsp���ÈE­G 	¾�Ÿ4¡ �� edasp���È�´���W�È�Ý

*ü�Ä�ü4­�á	à	–�D�Û�n�����! �ÈG¡&•?U)Ú?·�D�BLš,X�Y�• �È�¹	ž	–�D4˜���G6(�á	Ã�Ú

,X�Ä  

7.2 �D�BLš�D�BLš�D�BLš�D�BLš 

Lc-�B��¾,X�S*ü�D�B,XG£�î�ù�;�r�t �Ä*ü���î�à�ï�^�D�B�|�,�ü?˜�í
Q	á,X�[�Ê

���¹�“�b�¹	âA“KÂ �ÄE­�ü�î*ü��)ƒ�W���ø��G¡?U �Ä�üG›Lš�Ô4˜�D�B	â �È	Ã�¹�^�W�|�,

�ä�Ô�þ �D�BLš�D�BLš�D�BLš�D�BLš�Ä!£�þ�D�BLš�™NO�¹�Ý�Ô�þ���Ô,X���+-Õ �Ä	GAš�ÿ-Õ�Å�9E¯> 	��Ú �Ä�Ô

�þ�` �H,X�D�BLš�� �+-ÕLÔ?U�S*ü�h�þ	– �D�ÖDIR�Ã USER�Ã NAME�Ã EXPNO 
`

PROCNO�Ä�ßM6�Ÿ4¡E­�o	–�D �Ä 

1�ÃDIR�ÄNJ��,Â�) �Å�Ö�ü�¹�Ý�¼G£�D�B,X2Ï4³G  �ÈDIR �n���Z���Ý*ü��	Ã�¹�ü�J

���ï�Î7¾�Å�D�B,Â�),X,Â�) �Ä 

2�ÃUSER�Ö+��b�î�þ*ü��A“KÂ�Ô	ÄB��¾ �È�´!8*ü��,X,O�9 ID �hA¹�ä���D�BLš��

�+-Õ,X�ÔF¼�Ú�Ä!£�þ�D�BLš�™NO�Ù	ÿ USER�Ä!8�ê �È	¾*ü�2�b	à�Ô�þ4˜,X*ü���!	Ã�¹

�
�|
`�ôL8A¹4˜,X�D�BLš  

3�ÃNAME�Ö	G�S	¾�Ý�Ô�þ*ü��G›Lš�D�B �È�3LÔ?U�Ú�d�á	à,X��
• �Ä���Z	��Ú�á	à

,X��
• �È�ü�D�BLš���+-Õ���S*ü�Z	–�D NAME�Ä*ü��	Ã�¹7¾+�EÝ�½�Ï�) NAME�È����

�Ô8� �hA¹�S*ü�Ô�þ
`��
•,Ì�G,X �Ä�_�V �È-Á��9 6‘ �Ägramicidin�Å,X�D�BLš	Ã�¹�S*ü

�� gram���0�� NAME�Ècholesterylacetate ,X�D�BLš	Ã�¹�S*ü �� cholac���Ä  

�ü?·Gž	º�ê�ø�þ�D�BLš	–�D���! �È�å�À���9	��ÿ 	s�Ÿ�D�B	s�Ÿ�D�B	s�Ÿ�D�B	s�Ÿ�D�B �Äraw data�Å
`�Ø)Ú�D�Ø)Ú�D�Ø)Ú�D�Ø)Ú�D

�B�B�B�B�Ä processed data�Å�Ä  

�ü�^��
•���9.•�'�JG›��	â �ÈE­�ÊG›Lš,X�D�BLš>•/Ä�� 	s�Ÿ�D�BLš	s�Ÿ�D�BLš	s�Ÿ�D�BLš	s�Ÿ�D�BLš �Ä�3���� 1D

�rP`,X FID �ê5Ù�� 2D �rP`,X�Ô2Ï�ë FID�Ä�����¹/Ä���� ��	s�Ÿ ���D�B���´��E¬"u�Ý

4£E›�Ø)Ú�Ä 

EîE›�Y0Ÿ	Ê	¬�6�^E­�o FID �¢�Ê
³�µ	ËE@	¬�äNe
³�µ	Ë �ÈEî��E¬ �î�,�Þ0k�Ñ�D�J

E¯> ,Ì�!-¿!7 �Ä�Ô4œ�k��,X�D�B>•/Ä�� �Ø)Ú�D�BLš�Ø)Ú�D�BLš�Ø)Ú�D�BLš�Ø)Ú�D�BLš�Ä 

�Ô4˜	s�Ÿ�D�B�î>•�S*ü�á	à,X�•�ãE¯> �Ø)Ú �È�D�BLš���+-Õ�™NO5×<%E­&•�Ä�å�À

�S*ü�ø�þ	–�D�9E¯> 	��Ú �ÖEXPNO 
` PROCNO�Ä�á	à�b	–�D USER 
` NAME�È	–



�� �õ�6Fö�f ���� �Ÿ�•Kõ UŒ���H�G�D�V�S� �H�G�D 	¬����
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�D EXPNO 
` PROCNO 	¾6Ñ�S*ü�D�+�� �Ä 

4�ÃEXPNO�Ä�rP`	Ë �Å�Ö!£�þ�á	à,X 	s�Ÿ	s�Ÿ	s�Ÿ	s�Ÿ �D�BFÑ>•C��\�Ô�þ���Ô,X EXPNO�Ä�_�V �È

�å�À�î�S*ü�á	à,XG›��	–�D�Í	à�Ô�þ�ê�:��
•E¯> �î õ�Ú�d �Ä!£�þ	s�Ÿ�D�BLšFÑ>•C�

�\�Z�Ô�þ���Ô,X EXPNO �9E¯> 	��ÿ �Ä 

5�ÃPROCNO�Ä�Ø)Ú	Ë�Å�ÖPROCNO *ü�9	��Ú,Ì	à	s�Ÿ�D�B�ß �á	à,X�Ø)Ú�D�BLš �Ä 

�D�BLš	–�D,X!7.B�S*ü�•"©	Ã6Ñ�Ô�QEîE›/��_�9A†?· �Ä����+��b�ü NMR �rP`E¯

/ß��	–�D USER �ê DU �á�î�
	¬ �ÈE­G ���á#]	žE­�o	–�D �Ä 

/��_ �Ö 

��A’)„�ü�Ý�ø�þ-Á��9 6‘ �Ägramicidin�Å��
•LÔ?U�Ú�d �Ä�å�À	Ã�¹�Ú�ÿ�S*ü NAME

�� grama��
`�� gramb���9�ï�Î�ø�þ�D�BLš �Ä�4	Ã6Ñ�‡�n�ü�á	à,X�™�‰�ßG›Lš FID �J

E¯> �Ú�d �È�_�V�4	Ã6Ñ�à�ï�ü�Ý�þ�á	à,X#ý�z�ß Tx�ÃTy�ÃTz �Í!£�þ��
•E¯> �Ú�d �Ä

�B!8 �È�4	Ã�¹EîE›4­!£�þ�rP`C��\���Ô,X EXPNO �9E¯> 	��ÿ �Ä 

E­���{*ó,X�A�þ	s�Ÿ�D�B4˜ �È�ü�ß><�ë�Î �Ö 

>< 7.1 �á	à EXPNO 
` PROCNO ,X�D�BLš 

NAME EXPNO PROCNO 

Grama 1 Tx 

Grama 2 Ty 

Grama 3 Tz 

Gramb 1 Tx 

Gramb 2 Ty 

Gramb 3 Tz 

E­/¡�™�‰�ß!£�þ	s�Ÿ�D�BLšFÑ	Ã�¹EîE›	–�D NAME 
` EXPNO E¯> ���Ô�Û/� �Ä 

*ü��)„�ü	Ã6Ñ�‡�n�S*ü�ø/¡�á	à,X�•"©�Ø)Ú	s�Ÿ�D�BLš �È�_�V �È�S*ü
`�á�S*ü�Û

�D�,E¤1k �Ä?U�Ç	��Ú�ø/¡�Ø)Ú�•"©
`,Ì�h,XNeB� �È��?U�S*ü PROCNO 	–�D�Z �Ä+��b

!£�þ	s�Ÿ�D�BLš�Ú�ÿ>•�Ø)Ú,X�Z�ø õ �È�´!8�S*ü�ø�þ PROCNO�Ä)„�ü�hA¹�Ý	� �`�þ

�Ø)Ú�D�BLš�È�V�ß><��/� �Ä 

>< 7.2 �á	à NAME�ÃEXPNO 
` PROCNO ,X�D�BLš 

NAME EXPNO PROCNO COMMENT 

Grama 1 1 #ý�z Tx�È�á�S*ü�Û�DNX1k 

Grama 1 2 #ý�z Tx�È�S*ü�Û�DNX1k 

Grama 2 1 #ý�z Ty�È�á�S*ü�Û�DNX1k 

Grama 2 2 #ý�z Ty�È�S*ü�Û�DNX1k 
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Grama 3 1 #ý�z Tz�È�á�S*ü�Û�DNX1k 

Grama 3 2 #ý�z Tz�È�S*ü�Û�DNX1k 

Gramb 1 1 #ý�z Tx�È�á�S*ü�Û�DNX1k 

Gramb 1 2 #ý�z Tx�È�S*ü�Û�D NX1k 

Gramb 2 1 #ý�z Ty�È�á�S*ü�Û�DNX1k 

Gramb 2 2 #ý�z Ty�È�S*ü�Û�DNX1k 

Gramb 3 1 #ý�z Tz�È�á�S*ü�Û�DNX1k 

Gramb 3 2 #ý�z Tz�È�S*ü�Û�DNX1k 

"¼�ã�Ö�ü�S*ü NAME�ÃEXPNO 
` PROCNO �Ê�á��AŒ�ø�þ�D�BLš�S*ü,Ì	à,X��

�+-Õ�È�3����AÈ �È�W�À�™NO�<F¼>•���Ô�n�� �Ä 

7.3 �ï�Î�D�BLš�ï�Î�D�BLš�ï�Î�D�BLš�ï�Î�D�BLš  

B��¾G›Lš,X���Ý�D�BFÑ7¾�|�|�,�ü>•/Ä�� ���'�! ���D�BLš�� �Ä�'�!�D�BLš,X4š8V

	Ã�¹�ü Topspin �D�B0k	·,X�ÛNl�ã�R�� �Ä 

�ü�4G›Lš�„�D�B�! �È�hA¹Oj���ï�Î�Ô�þ�„,X�D�BLš�9�|�,�D�B �ÄE­	Ã�¹FS �!?Z,ª

�Æ�Ý�D�B�Ä 

���ï�Î�D�BLš ��E­�þAÈ"©	Ã6Ñ�îEô�äAÃ?· �Ä��E­�Ô!9�4�J"u�ÝG›Lš�Ï�)�D�B �È�ï

�Î�D�BLš	¾��
Q�¸Au1k���š�Û�Z�Ô4˜*ü�b�|�,�D�B,X�[�Ê �Ä 

?U�ï�Î�Ô�þ�„,X�D�BLš �È�4	Ã�¹&•�Ï File->New�È�ê5Ù�Ý�ß Ctrl-N�È�ê5Ù&•�Ï�Þ

F¼�¹�K�ã�Þ,X �ÝJ‚ �È�ê5Ù�ü
Q�¸> Eg�9 �� new���Ä
Q�¸ �� edc��  �3	Ã�¹ �Å�ÄE­���î�Î

)„�V�'�!�D�BLš,XAº4š�µ�C �È�Ò 7.1 ��/�,X�'�!�D�BLš�� �Ö 

C:\Bruker\TOPSPIN\guest\hydrogen\1\1 

�4)„�ü	Ã�¹�ï�Î7¾�Å,X�D�BLš�Z �ÄNAME 	Ã�¹���Ô�î 13 �þ�+0ú,X�+0ú�� �ÄEXPNO


` PROCNO FÑEg�9�� 1���ÄEÝ�½�4��
•,X$Š���¹	ž�'1kE¤> ,X�rP` �Ä"¼�ã�ÈE­�Ê�4�„

�Î,X�D�BLš�ä���'�!�D�BLš �È���+-Õ	–�D,X4š8V�Ú�Î)„�ü Topspin ,X�D�B0k	·�ÛNl�ã �Ä 

�Ô	â?U�¤Gf"¼�ã,X��C��\ �„ �D�BLš,X	–�D�� �Ä/� �_�� �È�V�p�áEÝ�½�rP` �È

C:\Bruker\TOPSPIN\guest\1\1 ��,X	–�D �È�_�VG›��	–�D �È�î>•�ú7Ç�„�D�BLš �ÄE­�o

����	Ã�¹�
	¬,X �Ä 

�Ò 7.1 edc 0k	·  
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7.4 B��¾	–�DB��¾	–�DB��¾	–�DB��¾	–�D edasp  


Q�¸ �� edasp����4êEeG›��B��¾	–�D �Äedit acquisition spectrometer parameters�Å

,X1T�m�ÄE­�oB��¾	–�DBóB÷J\�Í(M�n,X�rP`�9G!5BB��¾ �Ä�_�V �È�üA’�n�W�À	â �È�W�À

�î�š�Û2O���bCÃ+��<,XA’�Û�^!7.B,X�µ	Ë�ôEÕ4­,Ì�h,X�s)[���û�< �Ä�� edasp��
Q�¸��

AŒ*ü���
�BLÔ?U-è0J,X	s�$���9A’Au�rP` �È�3����EÝ�½,Ì�h,X�s�� �È�s��Eg�Î
` HPPR

�õ
+ �Ä 

�š�Û�rP`,X1��Ô!9�����S*ü �� rpar��
Q�¸�9AÏ	ª�Ô4˜	–�D �È�J4êEe�� edasp��0k	· �Ä

�ü�S*ü �� eda��
Q�¸A’5BG›��	–�D ���!���!���!���! �Ô�n?U.BAx!7.BA’5B�ZB��¾	–�D �Ä*ü��LÔ?U"¼

�ã�Ö  

1�Ã�ÍB��¾	–�DLš,X�Ï�)A×�H �Ä4£+��� edasp��0k	· �ÅFÑ�î�E
¡��G›��	–�DLš �Ä�� eda��

><�Å�Ä 

2�Ã�ÍG›��	–�DLš,X�Ï�)�
	¬ �Ä�_�V�
	¬Ne)[�#/Ï �Å	¾�Ý�üLc	âEg�9 �� edasp���Ä�á

���� edsp���Å,X�™�‰�ß�!�î�E
¡��B��¾	–�DLš �ÄE­���ü �� eda��><���.,X�
�|�!>•�±�, �Ä 

3�Ã�V�p�ü�
	¬G›��	–�D	â �ÈEg�9,X�� �� edsp���Ä5à�á�� �� edasp���Å�È Fw�� �È���Ý

,X�
�|FÑ�î�ö�� �È�6�á���!�Ô4˜B��¾	–�D �Ä 

*ü���hA¹"¼�ã �È�üAÏ�9�Ô4˜�Û�š	–�D�Ê �ÈG›��	–�D
`B��¾	–�DFÑ�Æ4£>•A’5B �Ä 

���£�î�!�¤��,X �È
Q�¸ �� edasp��!¨�� edsp���È�Ý*ü �È�|9$*ü��'s�]�W,X�S*ü �Ä 

�V�p.@�Ê�ÄFCU�ÃCÃ+��<�ÃSGU 1��Å�Æ4£!7.BE²�y	žG!5B �È*ü��	Ã�¹A’�n�ª�À�Ç

?U,X�Ï�ã�rP` �È	¾?U�W�üedasp 0k	·��	Ã*ü �ÄEC�Ê�îBóB÷FCU 
`�s����KÈ,X.@�ÊE²

4“�È�¹	žCÃ+��<�ê�s���YF¼�Ï�)�™NO,X�Û�6 �Ä	–?•�Ò  7.2�Å�Ä�_�V �È�V�pBü�$>•EÝ�n��

?–�³�� �Ä1 EîF' �Å�È FCU2 �î>•EÝ�½��T¬Ax �ÈE­�â.@E²4“�Ô7È�Ä"¼�ã�È�´AŽ�V�) �ÈEC�Ê

�á6Ñ�{�
�Ï�)C³�n�s��Eg�Î
` HPPR ��KÈ,XE²�y �Ä<Q'
�� HPPR ,XE²�y��/��ü edasp

0k	· �È���Í HPPR E²�y,X�
	¬�J�á6Ñ(=)Ú�Þ�E
¡��.@�Ê �Ä*ü���™NO.BAx�'�!,XE²4“��
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	ÜEÖ,X�Ä�Ä "¼�ã�Ö�����¹��/� HPPR �õ
+�����ZA}EC�Ê	Ã�¹���v#� F1 EîF',X�Ô4œE²�y

&•�ÈE­�þ�õ
+�î>•EÝ�n�� OBS �õ
+ �Å 

*ü��	Ã �¹�]�—�S*ü �� edasp��0k	· �Ä�ü�� edasp��0k	·�����0,X�
�|4±�Í�á�î�E
¡

��.@�Ê �È,È7ÇEg�9�� ii���Ä initialize interfaces �ñ�Ÿ�ê+ M6 �Å
Q�¸ �Ä*î7Ç�ü�`�ä+ M6�ñ�Ÿ

�ê	â �È�rL�,X6Ý�†Eg�Î�3"u�Ý�Ô�Ÿ �È,È7ÇEg�9 �� zg���Ã�� gs���ê5Ù �� go��1�
Q�¸ �Ä 

�V�p�4�
	¬�ZB��¾	–�D �È�4	Ã�¹�\�•�ç
�EîE›AÏ�9�Û�š	–�DLš�9�6�á�Û�šA’5B �Ä

�_�V �Ö 

Eg�9�� rpar PROTON���Ä&•�Ï copy�ÈEÝ�½acqu�Å 

�9G¡5B?–�³ 1H ,XB��¾	–�D  

Eg�9�� rpar C13CPD��  �Ä&•�Ï copy�ÈEÝ�½acqu�Å 

�9G¡5B�ú CPD 	•5ú?–�³ 13C ,XB��¾	–�D  

7.4.1 edasp 0k	·�×��0k	·�×��0k	·�×��0k	·�×��  

�ú SGU ,X AVANCE B��¾,XEC�ÊA’Au�
�BB��¾G!5B7¾�|�n�� edasp 0k	· �ÄE­�� �È

*ü��	¾,ß��7¾�ÅB��¾�Þ�rL��Ý,X.@�Ê �Äedasp 0k	·+��´�þ0ª,È�ë4˜�ä �È�K�'�V�ß �Ä 

1�ÃNe)[  

	Ø�þEîF'	¥�Ø�µ	Ë,XNe)[ �È+� SFO1�ÃSFO2�ÃSFO3 1�	–�D�Ú�ÿA’�n �Ä����E­�o

Ne)[�´"©,È�yA’�n �Ä�4�î	¥)„�´"©�S*üTô�Û�^�W�À�Û�äP¬�‚ �Å�Ä  

	¥�ØNe)[EîE›A’�n,Ì�Í�b
Î��Ne)[ BF1�ÃBF2�ÃBF3 ,X�#/Ï�9�{�
 �Ä 

�Í�b?–�³EîF' �Ö 

SFO1 =  BF + �#/Ï  

	¥�ØNe)[     7¾�|A’�n    *ü��A’�n  

2O�� ,X�È�ø�þ	•5úEîF'  

SFO2=BF2+�#/Ï  

SFO3=BF3+�#/Ï  

�#/ÏG£,X�Û/��� OFSH1�ÃOFSX1�ÃOFSF1 1��È
Q	á,X?˜�í	–5× �� edasp 0k	·,X

�Ô�o(M�û ���Ô8V �Ä"¼�ãE­�o	–�D�á6Ñ�ü
Q�¸> �
!7 �Ä 

�üEÝ�n�Ô�þ(M�n����	â �È�Í�h,X
Î��Ne)[�î>•7¾�|A’�n �Ä�üAÏ	ª�Û�š	–�DLš	â �È


Î��Ne)[	–�D�î!7.BA’�n �È	¾LÔ?UA×�H�#/ÏG£�Ä 

A„�# SFOX ���ÔG¡?U,X	–�D �È�´���W.B�n�Z�rL�	¥�Ø����
•�Þ,XNe)[ �Ä"¼�ã�#/Ï

	Ã�¹A’�äLÊ �ÈE­�� SFOX=BFX �ÈAº4š,X�£EÄ�ü�� 	¥�Ø �Ã
Î��
`�#/ÏNe)[,X�D�+?·Gž ��

�Ô8V4­�Î �Ä 

2�ÃF�EeEîF'  
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E­�Ô�ë	Ã�¹EÝ�n?U-è0J,X 	s�$�� �ÄF�EeEîF' F1 �ê5Ù NUC1 ����?–�³�� �Ä�V�p�Ô

�þEîF'"u�Ý>•�S*ü �È�hA¹�GKÁ�W�Ä	Ã*ü,X	s�$���ë><���±�,�ü  

TopspinHome/conf/instr/<instrument name>/nuclei 

4£P`��� ,X*ü��	Ã6Ñ�à�ï4êEeE­�þ�[�Ê�9�n��	Ã*ü,X�� �Ä 

"¼�ã�V�p�
	¬F�EeEîF',X	s�$��2O
_ �È,È�y,X�E
¡����Ne)[�ë,X
Î.�Ne)[�î>•7¾

�|A×�H �Ä 

3�ÃFCU 

2Ï4³�î7¾�|A’�n��,Ì�h FCU ,XE²�y �È�ÎA‚�ñ4{*ü���á?U�Ó�6T¬Ax,XE²�y�•�ã �Ä 

�Ò 7.2 �� edasp��9°	) �ÄAÏ�9 �� PROTON���Û�š	–�DLš	â �Å 

 

4�Ã�s��  

2Ï4³�î7¾�|A’ �n��,Ì�h�s��,XE²�y �Ä�s��,XEg�Î�\�•�çE|Ax �È�W�À�Ø�ü�s��,X	Ç

��E• �È�Û�Ý �� X���� 19F��
`�� 1H��1��Ä�
�B�]>™,X�s��2O
_�á	à �Èedasp ��/����á�Ô

��,X �Ä 

�S*ü�Y5B�s��,X2Ï4³ �Ö 

�V�p�� BLA2BB�È1H ,XEg�ÎE²�y�� 1H HPPR�ÈX Eg�ÎE²�y�� X-BB HPPR �õ
+ �Ä

E­�ø�þE²�y�\#Ù�D �È�á	Ã6Ñ�ØJí �Ä�V�p2Ï4³E¬�Ý�Ô�þ�Y5B,X BLAX300�ÈFw�����î�Ý�ø

�þ X �s�� �Ä�4	¾LÔ?U.BAx�È�´AŽ?–�³EîF'�S*ü
¾�þ X �s�� �È*ü4“�^E­�þ�s��,XEg�ÎE²
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�� HPPR X-BB �õ
+ �Ä 

�S*ü�ê5B�s��,X2Ï4³ �Ö 

�Ý�î/¡	Ã6Ñ,X�s��G!5B �È�J���Ô�o�s��	Ã6Ñ�Ý�Ý�þ�Û�Ý �� X���� 19F���� 1H���Ä�´AŽ


¾/¡G!5B�È
Î��?˜�í���Ô��,X �Ä�ü edasp 0k	·EÝ�n�Ô�þ�s��	â �È.BAxA¹�s��,XEg�Î(=

)Ú�ÞE²�y��,Ì�h,X HPPR �õ
+ �È�ê5Ù,È�yE²�y���v�� �Ä 

5�Ã�!��  

�
�B�á	à2Ï4³ �È�Ô�î	Ã6Ñ�Ý 5 �þ HPPR �õ
+ �Ä�ü�î�D2Ï4³�� �È�s��Eg�Î
` HPPR

�õ
+��KÈ���Ô�Í�Ô,X�Í�h �Ä�´AŽ
¾�þ�s��Eg�Î �È�V�p��BóB÷	¥�Ø?–�³6Ý�† �È�W�™NOEî

E› HPPR �õ
+E²�y �Ä	•5úEîF'Eî���3��EîE› HPPR �õ
+E²�y,X �È<Q'
�W�À�3	Ã�¹,È

�yE²���v�� �Ä 

7.4.2 edasp 0k	·,X�Ô�o(M�û0k	·,X�Ô�o(M�û0k	·,X�Ô�o(M�û0k	·,X�Ô�o(M�û  

�ü�S*ü edasp 0k	·�Ê �È�hA¹"¼�ã�¹�ß�´&• �Ö 

1�ÃF�EeEîF' F1 �����0 ��?–�³EîF' �È�J�W���ÝEîF' �ÄF2�ÈF3 1��ÅFÑ��	•5úEîF' �Ä 

2�ÃEC�Ê5×<%�Z	Ø/¡�Û�š.@�ÊG!5B�Ä�_�V �È�V�p?–�³Bü�$ �ÈT¬Ax�S*üFCU2�ÄE­��

�´��CÃ+��<,XEg�Î 2�Ä"u�Ý�ü edasp M6�S��/� �ÅE²�y���Z!ö�s��,XEg�9 �Ä 

3�Ã�Í�b	s�$��,X�Ú4˜ �È�q';�¹�ß?˜�í �Ö 

H=!ö	s�$�� �È	G 1H 

F=3H�Ã19F 

X=�J�W���Ý	s�$��  

7.5 
Î��G›��	–�D
Î��G›��	–�D
Î��G›��	–�D
Î��G›��	–�D �Ö�Ö�Ö�Ö�������� eda��������><><><>< 

E­�þ	–�DLš
`B��¾	–�D�Ô�� �È	Ã�¹EîE›&•�Ï�D�B0k	·,X �� AqcuPars���Û1RA×�Î �È

�ê5Ù�S*ü�� eda��
Q�¸ �Äedit acquisition parameters�Å�Ä E­�þ	–�DLš�ü�G�bG› ���ÔG¡?U

,X	–�D �Ä�ßM6,X0´8V�Ú1T?U�Ÿ4¡E­�o�ÔG¡?U,X	–�D�Ä�„*ü���™NO's�]E­�o	–�D �Ä�G�b

E­�o
`�J�W	–�D,X�È�î4š8V �È	Ã�¹�ü �ÉTopspin G›��	–5×���` �Ê�ê5Ù�ÉTopspin �Ø)Ú	–

5×���` �Ê���R�� �Ä���[�¤�o�Z�h*üLÔ?U,XC‡�ó4š8V �Ä�V�p*ü���G�—,X�����¿�.�Î�Ô�ô

B��Ò�È	Ã�¹,È�yCÇ�� �� !öB� ���Ô0´ �È�S*ü	á�� �� PROTON��,X�Û�š	–�DLš �Ä2Ï4³�Ú7¾

�|A’�n	ÜEÖ,XG›��	–�D �ÄE­���.,X5�&•���� �È+��b�áLÔ?U)Ú?·
Î��#�/ß �È*ü���á	Ã6Ñ

�ÝC‡�ó-¹Aš�Í	–�DE¯> ,Ì�h�ì�ê �Ä 

E­G �ë�Î,X	–�D���Ý'; eda ><��,XNN�c4­�Î �Ä 

PULPROG�ÖG›���S*ü,X6Ý�†/ß�c �Äpul se prog ram�Å�Ä�W�Ú�ü�� zg���Ã�� rga���Ã�� gs���Ã

�� go��
Q�¸	âE¤> �Ä 

�Ò 7.3 eda 	–�D,X1��ÔNI  
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�ÄAÏ�9 �� PROTON���Û�š	–�DLš	â �Å"¼�ã	¾�Ý2]4v8FP¬�‚��/�
`�Î)„ �� Edit��  ,X

	�
³�!��AŒ*ü��E¯> A×�H �Ä 

 

Experiment 

NMR �rP`LÔ?U�S*ü�Ô�þ2’.B�n��,X6Ý�†�c�ë�9%”	¥��
• �ÄE­�þ�c�ëEîE›6Ý�†/ß

�c�n�� �È�Ô8����Ô4˜+��ÊE³KÈLh,X6Ý�† �Ä!£�þ/ß�cFÑ�Ý�Ô�þ���Ô,X	á�+�¹E¯> 	��ÿ �Ä

	á/Ä�0�� PULPROG 	–�DEg�9 �ÄE­�����`���¤��,X �� zg30��/ß�c4£���Î)„�üLÔ?U�D

�B3��t,X 1D NMR �rP`�� �Ä 

AQ_mod �ÖG›���•�ã �ÄAcquisition Mode�Å 

.B�n�ø�þ�y	«EîF'�V�)�E�•�D�B �Ä�Í�b
Î�b SGU ,X AVANCE 2Ï4³AËEÝ�½DQD�Ä 

TD�Ö�Ê
³�D�BKS�z �ÄTime Domain Data Size�Å 

�ü�Ø)Ú NMR ��
•���Ø�Î,X�µ	Ë���! �ÈLÔ?U���^�µ	Ë�D�+�ê �ÄTD ,X�������¢ FID

��G›��
`�D�+�ê,X&•�D �Ä�Í�b 1D FID�ÈTD �Ô8��� 16�Ã32 �ê5Ù 64K�Ä<Q'
�r�û TD

�î�
�X FID �ÚE|)[ �È	à�Ê�3�îLÔ?U�ÈKS,XG›���ÊKÈ �Ä 

NS�Ö�?�£ õ�D �ÄNumber of Scans�Å 

�ü NMR �rP`�� �È4£��LÔ?U�î õ3��t �Ä�?�£ �Å�9�
�XB��ÒBüG£ �Ä�Ä �rP`,X�ÊKÈ�''
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�3�î,Ì�h�r�t �Å�ÄG›��,X õ�D+�	–�D NS �Û�n �ÄNS Eî���� 8 ,X�H�D�á �È	G6Ý�†/ß�c�Y

�Û�š,Ì�!�~)ƒ õ�D,X�á�D �Ä 

DS�Ö0N�? õ�D�ÄNumber of Dummy Scans�Å 

G›��/ß�c���¤�o6Ý�†BóB÷�ü!7�ãG›���!Oj��%”	¥��
• �Ä�3������A}��
•E¯�9�Ô�þ

0��n�ê5ÙAÈ
�>5,X(Š�Õ �Ä+��b�J"u�ÝG›Lš�D�B �ÈE­�o6Ý�†�c�ë>•/Ä�� ��0N�? ���Ä dummy 

scans �Å�Ä0N�?,X õ�D	ª�‡�b��
•,XPDB?�ÊKÈ�¹	ž�Í�t&Á,X�#�ó�z �ÈEîE› NS A’�n �Ä�Û

�š�rP`,X�L
_���� 4 �ê 8�Ä 

PARMODE�Ö	–�DLš2O
_�ÄParameter Set Mode�Å 

�
�B�rP` ,X2O
_	Ã�¹A’�n�� 1D�È2D �ê 3D�Ä�����`�£EÄ,X�rP`FÑ�� 1D�Ä 

Width 

SW�ÖB��‘ �ÄSpectral Width�Å 

�Ý�Ê�3�·><�?�£�‘�z �Äsweep width �Å�ÈE­���ÍB��Ò���Ú�d,XNe)[�‘�z,X�zG£ �Ä��


•���Ø�Î,X�Ô8����Ô�þNe)[!‰5à�á���Ô�þ	)�Ô,XNe)[ �Ä 

Ne)[�üB��‘8×�È�Y,X�µ	Ë�!	Ã�¹>•�v#��� �È!8�ê,X�µ	ËFÑ>•E›$¸�]�Z �Ä�V�p�4�\

�Z?·7¾�Å��
•,X �E��Ne)[ �È�4	Ã�¹A’�n�Ô�þ!¨EW�ã,X SW�ÄE­���.�Ý�\�û�ì&• �Å�Ä	º�Ô

�•M6�È�ü�Ú�d�þ-¹��
•�Ê �ÈOj���S*ü�Ô�þ!¨EW�û,X SW�Ä	Ã�¹Ax�� SW�È	)�! ppm�È

���Ô�þB��Ò?–�³0k	·,X�‘�z �Ä�Í�b!öB� �È20ppm ,X SW C‡�ó�)�������Ý,X�µ	Ë �È�''


SW ,X���— SFO1�È%”	¥Ne)[ �È�3?U!7.B�!	Ã�¹ �ÄE­�����`���î õ�¤��,X �� PROTON��

�Û�š	–�DLš���S*ü,X SW �� 20.6ppm�Ä 

�üA×�H SW �Ê�Ô�þ�Ý*ü,X�s6Ñ�� utilities �ß,X SW-SFO1 �s6Ñ�ÄE­�î7¾�|�^�#�)

�Þ��/�,X	�
³�‘�z�n���� SW�È�^	�
³,X���—�n���� SFO1�Ä 

SWH�ÖC?�M��	)�!,XB��‘ Spectral Width in Hertz 


` SW �ã��,Ì	à �È�áE›�¹C?�M��	)�! �Ä	–5× �� �Û�� �ÈC?�M�Èppm���Ô8V �Å�Ä �
	¬

SW ,X���î7¾�|�
	¬ SWH ,X�� �È	¡���z'
 �Ä�'C��\ SW �ê SWH �Ï�ã�� 	â�ÈEC�Ê�î

7¾�|A×�HE­�þ���9�±A•�õ�DE@�6�<,X dwell �ÊKÈ���Ô/•�7�� �ÄSWH ,X�Ô�û��	ª�‡�b�õ

�DE@�6�<,X2O
_�Ä 

AQ�ÖG›���ÊKÈ Acquisition Time 

G›���ÊKÈ���`�ä�Ô õ�?�£��LÔ?U,X�ÊKÈ �Ä	)�! �Ö/¦�Å�Ä �W���
�B TD 
` SW ,XAu1k

�Î,X �Ä�''
 �È�3	Ã�¹,È�y�Â�
 AQ ���È  E­�Ê TD ,X���î,Ì�h�
	¬ �Ä 

�Ò 7.4 F¼�ÚG›��	–�D,X�Ò/�  
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FIDRES�ÖC?�M��	)�!,X FID �ÚE|)[ FID Resolution in Hertz 

E­���
�B SWH 
` TD ,X��7¾�|Au1k�Î,X�� �Ä	G SWH/TD ,X�� �Ä�Î)„�ü�#�)�Þ,X

B��Ò�rL��Þ���Ô2Ï�ë*ü,È4“E² �yCK�9,X&•�Ä!£�þ&•�·><�Ô�þ>•/Ä�� FID �ÚE|)[,XNe)[

8×�È�ÄFIDRES ,X��C^�ã �ÈB��ÒC^2’4š �Ä 

FW�Ö$¸"¶�‘�z Filter Width 

	s�9,XF�Ee$¸"¶�<�
�B SW 
` SWH,X��7¾�|A’�n�9E›$¸�]B��‘���ê,X�y�
�µ	Ë �Ä

+��b)„�üG›*ü�Z�D�+$¸"¶�< �È	¾LÔ?U2k+9,XF�Ee$¸"¶�<�Ä�
�B�õ�DE@�6�< �È�4	Ã6Ñ�ü

eda ><��,ß���ÝL$,X�´�þ	ª�� �ÈAÌ�V 20KHz�È90KHz�È125KHz�È625KHz 1��Ä  

Receiver 

RG�Ö�y�
���r,ž Receiver Gain 

�y�
���r,ž���G2Ï�� FID ����
`�õ�DE@�6�<�|�Õ8×�È,ÌEÖ�h,X	–�D �ÈEîE›?–�³

FID �99‹�k 	ÜEÖ,X�r,ž �Ä�V�p FID �ü�#�)�ÔNJF¼�ê�Ô�"F¼>• ���>�] ���ÈFw���hA¹L!�"�r

,ž�Ä	º�Ô�•M6 �È�V�p�r,ž�þ�" FID "u�Ý	ÜEÖ�ý*ü�õ�DE@�6�<,XG£/ß�Ä25-50%�Å�È Fw��

�hA¹�r�û�r,ž �Ä�ü?–�³ FID ���z�Ê �È.BAx0ª,È�•	å,X4ý����T¬Ax�� �Ä�r,žE¬	Ã�¹�S*ü

�� rga��
Q�¸7¾�|A’�n �È�ÎA‚�„*ü���S*üE­�þ
Q�¸ �Ä 

�Ò 7.5 RG �þ�ûEô�ä FID >•���>�] ��  
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DW�ÖPO+-�ÊKÈDwell Time 

�D�+$¸"¶
`E›G›���T��,X�Î)„ �ÈL!�"�ZE­�þ	–�D,X�ã�� �ÄE­�þ	–�D></��Í FID E¯

> �õ�DE@�6�Ê�È$µC‡Nyquist "©�í,X�ø�þG›��&•��KÈ,X)Ú�Ç�ÊKÈ �È	)�!��!¿/¦ �ÄE­�þ

	–�D��7¾�|�
�B�•/ß DW=106/2*SWH Au1k�k�Î,X �Ä 

DWOV�ÖE›G›��PO+-�ÊKÈOversampling Dwell Time 

E­���S*ü�D�+$¸"¶
`E›G›���T��,X�õ�DE@�6�<,ó!7�S*ü,X DW �ÊKÈ�È�' DIGMOD

�Ä?•�ß �Å	–�D,X���� �� digital���ê�� homodecoupling-digital���Ê�Ý�� �ÄDWOV ,X����

7¾�|Au1k,X�Ä 

DECIMATION�Ö�D�+$¸"¶,XG›���‘	ª)[ Decimation  Rate of Digital Filter 

E­�� DW 
` DWOV ,X!¨��></� FID >•E›G›��,X�´�$ �ÄE­�þ	–�D���S*ü�•/ß

DECIMATION=DW/DWOV 7¾�|Au1kA’�n,X �Ä 

DSPFIRM�Ö�D�+�µ	Ë�Ø)Ú�Î�Ê Digital Signal Processing Firm ware 

A’5B�� �� sharp�Ästandard�Å��  

DIGTYP�Ö�õ�DE@�6�<2O
_Type of Digitizer 

B��¾���S*ü��,X�õ�DE@�6�<,X2O
_�Ý SADC�ÃHADC+�ÃFADC 1��ÄE­�þ	–�D�S2Ï

4³
`�î�þE@�6�<2O
_�P�• �Ä���ü eda ><�� �È	¾�ÝB��¾�rL��Ý,X2O
_	ÃEÝ �Ä�V�p�4�ü

expinstall E›/ß��EÝ�½�Z DIGTYP�ÈFw���ü!£ õAÏ�9�Û�š	–�D�ÊE­�þ	–�DFÑ�î7¾�|A’�n

�Q�Ä 

DIGMOD�Ö�õ�DE@�ê�<�¹�0�õ�ã Dig itizer Mode 
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�Í�b
Î�b SGU ,X AVANCE 2Ï4³�hA¹EÝ�½�� digital���õ�ã �Ä�V�p?U�.	à��	•5ú,X

�rP` �È�hA¹�S*ü �� homodecoupling-digital���õ�ã �Ä�V�pEÝ�½�� analog���õ�ã �È�á�î�S

*ü���D�+$¸"¶�s6Ñ �Ä 

DE�Ö�?�£�!�ÊE³ Prescan Delay 

DE ���ü�Ô�ŸG›Lš�D�B�!,X�ÊE³�ÊKÈ �ÄE­�þ�ÊE³ �È7¾�|�¹�‚/¦A’�n �È.B�±%”	¥6Ý

�†�üG›���Ô�Ÿ�!�`�<#\Eñ �Ä�ü�� expinstall��E›/ß�Ê �È�îA}*ü��Eg�9�Ô�þ DE ���Ä�üAÏ

�9�Û�š	–�DLš �� PROTON���Ê�ÈE­�þ���î7¾�|A’5B�� 6 �‚/¦ �ÈE­�þ�ÊKÈEÖ*ü�bE­����

�`�����Ý,X�rP` �Ä 

Duration 

P�Äus�Å�Ö6Ý�‘ Pulse P0 - P63 

6Ý�†/ß�c	Ã�¹�S*ü,X6Ý�†�‘�z�E�Ô4˜ 64 �þ�ÄT¬Ax	)�!���‚/¦ �Ä�S*ü�� u���·�Ó �� � ���Å�Ä

Eg�9�� m���ê�� s��	Ã�¹�^	)�!�6�ä!¿/¦�ê/¦ �Ä�Û�š,X 90 �z6Ý�†,X6Ý�‘���� �� P1���Ä

<Q'
 �� eda��><����/�,X6Ý�‘	–�D���û�m �È���ü4ê�m6Ý�†/ß�c
`EîE› Topspin 
Q�¸> 

,È�yA×*ü�Ê �È�™NO�S*ü�ã�m�+!¡ �Ä 

�üA’�n6Ý�‘�Ê �È*ü���™NO"¼�ã�V�p6Ý�†�þKS�îEô�ä�v��E›&Á �È*î7Ç�6�ä+	�û �È(M

�ÿ���ü6Ý�†6ÑG£"u�ÝC‡�ó>D�£,X�™�‰�ß�Ä�L
_,X?–�³6Ý�† �Ä,Ì�Í�b	•5ú6Ý�† �Å,XKS�z

�� 6-15� s�Ä 

D�Ä�Ä�Ä�Äs�Å�Å�Å�Å*�Ö�ÊE³ Delay D0-D63 

&•�Ï �� eda��><�Þ,XE­�þ	–�D	Ã�¹A×�Î�Ô4˜�E 64 �þ�ÊE³�ÊKÈ�È D0 - D63�Ä�J��

,X!£�Ô�þFÑ	Ã�¹(À0ŸA’�n �È�J�ü6Ý�†/ß�c���é*ü �Ä"¼�ã�V�p�á�Û�n�ÊKÈ	)�! �ÈT¬Ax	)

�!��/¦ �Ä�''
 �È	Ã�¹�S*ü �� u���·><�‚/¦ �È�S*ü �� m��></�!¿/¦ �Ä�� D1�����ïB?�ÊE³�Ê

KÈ�Ä,Ì�Í�bEîE›�ÊE³><�
	¬�ÊE³ �È,È�yEîE›
Q�¸> A×�ÎLÔ?U,X�ÊE³�È�•�“ �Ä<Q'
�� eda��

><����/�,X�ÊE³	–�D���û�m �È���ü4ê�m6Ý�†/ß�c
`EîE› Topspin 
Q�¸> ,È�yA×*ü�Ê �È

�™NO�S*ü�ã�m�+!¡�Ä 

Power 

PL�ÄdB�Å�Ö6Ý�†6ÑG£4{�ÿ Power Level in dB 

&•�ÏE­G 	Ã�¹A×�Î�Ô4˜�E 64 �þ6Ý�†6ÑG£�ÈPL0 - PL63�Ä�J��,X!£�Ô�þFÑ	Ã�¹(À

0ŸA’�n�È�J�ü6Ý�†/ß�c���é*ü �ÄPL ,X��C^�û �È>D�£C^�û�È�µ	Ë�3��C^�� �Ä6Ý�†6ÑG£E¬

,È�y
`���S*ü,X�s��2O
_�Ý�G �È	à��,X PL ���ü�á	à2O
_,X�s���Þ�Í�h,X6ÑG£�û�ã�Â

�ÿ�î�\�û �Ä 

�ü�Ô!‰6Ý�†/ß�c�� �È�?�þEîF'	Ã�¹�S*ü�Ï�ã�Ô�þ PL ���È�V�p"u�Ý�â.B�Û�n �ÈPLx

	G�Í�h Fx EîF' �Ä�üE­�����`�� �È��?U*ü��,X�� �� pl1���È�W.B�n�Z F1�Ä?–�³ �ÅEîF',X

>D�£�Ä 


`���Ý,X	–�D4˜�Ô�� �È,È�y�¢ Topspin A×*ü	–�D!¨EîE› �� eda��><Eg�9�È�•�“��

*ü�Ä�a õ��A× �È<Q'
 �� eda��><����/�,X PL 	–�D���û�m �È���ü4ê�m6Ý�†/ß�c
`EîE›

Topspin 
Q�¸> ,È�yA×*ü�Ê �È�™NO�S*ü�ã�m�+!¡ �Ä 

+��b	Z	Æ	s�´ �È�Ï�ã�Ô�þEîF',X�Ô�û6ÑG£ �Ä�Ô�ã>D�£ �ÅFÑ�� -6dB�ÄE­��A’Au����
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�Z�£�ã*ü���ü�S*ü�á	àB��¾�Ê,X�Â�Ö�ó �Ä"¼�ãL!�"6ÑG£4{�ÿ �È�rL��Þ���r�û�Z%”	¥6Ý

�†,X>D�£G£�Ä�¹ dB Au�Å 

�Ò 7.6 6ÑG£�â>D�£,X�G2Ï 

 

*ü���hA¹�â,Q �È�^�v���ò
#,X�Ô1T	),X�r"©�����S*ü�ÔP¬,X6ÑG£4{�ÿ �Ä�´!8�Û�š

	–�DLš,XT¬Ax4{�ÿ���� 120dB�È�Ô�û>D�£ �ÈLÊ6ÑG£�Ä*ü���hA¹	å2Ï4³1u)Ú
,�Z?·�á	à

�v���D�',X6ÑG£4{�ÿ �È�ê5Ù�S*ü �� getprosol��
Q�¸ �Ä�G�b �� getprosol��
Q�¸	–?•

���þ getprosol�ÿ><���Ä  

Nucleus 1 

NUC1�Ö?–�³��,X	á/Ä Name of Observe Nucleus 

LÔ?U?–�³,X	s�$��,X	á/Ä �Ä?–�³���Ô8�EîE› edasp9°	)A’5B�9�
	¬ eda ��,X��/� �Ä

?–�³���Î)„�ü eda 9°	)�������Z�¤/�*ü�� �Ä 

O1�Ö�¹C?�M��	)�!,X F1 EîF'	¥�Ø��Ne)[�#/Ï Transmitter Frequency Offset for 

Channel F1 in Hz 

SFO1�Ö	¥�Ø��Ne)[ Transmitter Frequency 

E­�þNe)[*ü�9%”	¥>•?–�³,X	s�$�� �ÄF�EeEîF' F1�Å�È �3��B��Ò,X���—Ne)[ �Ä�3	Ã

�¹)Ú?·�äB��Ò?–�³0k	·,X���—Ne)[ �Ä 

O1P�Ö�¹ ppm ��	)�!,X F1 EîF'	¥�Ø��Ne)[�#/Ï Transmitter Frequency Offset for 

Channel F1 in ppm 

BF1�Ö�¹C?�M��	)�!,X F1 EîF'	¥�Ø��
Î.�Ne)[ Basic Transmitter Frequency for 

Channel F1 in Hertz 

2Ï4³�î�
�B?U?–�³,X	s�$�� �Ä�_�V 13C�Ã1H�Å7¾�|A’�nE­�þNe)[ �Ä 

�ßM6�Ú?·Gž�V�)!7.B�S*ü SFO1�ÃBF1 
` O1 �Ý�þ	–�D �ÄAÏ5Ù�hA¹�â,Q�Ô8��ü NMR

B��Þ"��GEH��Ne)[EH �È5à�è��	å�º�r�û �Ä 

�Ý�þ	–�D,X�G2Ï	Ã�¹></��� �Ö 

SFO1 = BF1 + O1 
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�V�p�,�ü�î�þF�EeEîF' �È�Ô�î 8 �þ�È,Ì�h
� �ÈEîF' X ��EÝ�n,X��/Ä�� NUCX�È�è�Ö 

SFOX = BFX + OX 

*ü���™NO)Ú?·E­�o	–�D��KÈ,X�G6( �È�ü 7.5.1 8V���î4§	Ü�r�_E¯> A|AŽ �Ä 

Lock 

LOCNUC�ÖJÕ
���,X	á/Ä Name of Loc k Nucleus 

�Ô8�E­G �� 2H�Ä!ì�Å�È �Ý�o�Ê�í �È��?U���ü�'!ì�µ	Ë�F�D��,ó!7,X��
•�µ	Ë�Ê �È

�î�� 19F�Ä!ó�Å�Ä 19F JÕLÔ?U(M!^,X.@�Ê�Ä 

7.5.1 	¥�Ø	¥�Ø	¥�Ø	¥�Ø �Ã�Ã�Ã�Ã
Î.�
`�#/ÏNe)[,X�D�:?·Gž
Î.�
`�#/ÏNe)[,X�D�:?·Gž
Î.�
`�#/ÏNe)[,X�D�:?·Gž
Î.�
`�#/ÏNe)[,X�D�:?·Gž  

��A’�S*ü 600M ,XB��¾�9?–�³!ö �ÄB��¾,X BF1 �� 600.13MHz�Ä�Ä500M B��¾,X BF1

�� 500.13MHz�È400M B��¾,X BF1 �� 400.13�È�¹!82O�| �Å 

�V�p O1 >•A’�n��LÊ �ÈFw�� �Ö 

SFO1 = 600.13 + 0 =600.13 MHz 

�b��B��Ò,X���—�Ú�Ø�ü 600.13MHz �Ø�Ä�V�p SWH �� 20kHz�È��A’B��Ò�V�ß�Ò

/��Ä  

�Ò 7.7 BF1=600.13MHz�ÈO1=0Hz �Ê,XB��Ò  

 

�¢�å�À��A’,XB��Þ �È�å�À	Ã�¹#Ù�.
�,ß�� NMR �µ	Ë�Î)„�üB��Ò,XP¬Ne!‰ �Ä�´!8

�Ô�o�µ	Ë	Ã6Ñ�Ø�ü 600.14MHz �¹�Þ �È+��bE­�o�µ	Ë�Ø�üB��Ò0k	·�¹�ê �ÈFÑ>•E›$¸�]

�Z�È���¹�å�À?–�³�á�� �Ä�Ý�ø�þ�•"©	Ã�¹.BAxE­�o�µ	Ë��	ú�,�ü �Ö 

a�Å �r�ûB��‘ �È�^�ö��,X�µ	Ë�Ù	ÿE¯�9 �Ä����E­��
`�r�t FID �ÚE|)[�,�ü	à

��,X5�&• �ÄFIDRES ��C^�ã �È�ÚE|)[C^�Q �Å�Ä  

b�Å �È�Q,X�•"©���±�ÕB��‘�á	¬ �ÈC�4­ O1 �Ô�þ���9/Ï�|0k	·,X���—�!5B �Ä 
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�ü�å�À,X�_�$�� �È>•�v#�,X�µ	Ë�<F¼�Ø�ü 600.138MHz L�E¥	�
³ �È�å�À�Ç?U�^B�

�Ò,X���—A×�H��E­�þNe)[ �Ä 

�  SFO1 = 600.138 = BF1 + O1 

�  600.138 = 600.13 + O1 

�  O1 = 0.008MHz = 8 kHz 

�´!8 �È�V�p O1�È�#/ÏNe)[ �ÈA’5B�� 8kHz�ÈB��Ò0k	·,X/Ï�|�V�Ò 7.8 ��/�  

�Ò 7.8 BF1=600.13MHz�ÈO1=8 kHz �Ê,XB��Ò  

 

�Ô4œ�È�å�À�ü�Ò��#Ù�.
�,ß���å�À����A’,X��
•��,X!ö���Ø�Î,X NMR �µ	Ë	¾	4

�B�ZB��‘,X�Ô�ãF¼�Ú �ÄE­�Ê�å�À	Ã�¹�£�ãB��‘ �È5à�á*ü�™�—�ö���µ	Ë �Ä�£�ãB��‘,X�Ô

�þ�Q�Ø��	Ã�¹�¤P¬B��Ò,X�ÚE|)[ �Ä�Ä �Ô�þ
#�Ø��G›����LÔ?U,X�ÊKÈ�î,Ì�h�ÊKS �Ä�Å  

�ü1� 3 0´���å�À�¤�� �ÈBü�$,X�ê�:�!/Ï�U�åCY�Î 14ppm�Ä�ü 600MHz ,XB��¾�Þ

	G�� 8.4kHz�Ä�Ò 7.9 ��4­�Î �Z�^ SWH �¢ 20kHz �
�� 8kHz 	âG¡�„G›��,XB��Ò �Ä 

�Ò 7.9 BF1=600.13MHz�ÈO1=8 kHz�ÈSWH = 8.4kHz �Ê,XB��Ò  
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LÔ?U"¼�ã,X���È!£�Ô�þ�rP`�S*ü,X SWH ��	ª�‡�b���Ú�d,X��
•
`LÔ?U,XB��Ò�Ú

E|)[ �Ä�Í�b!öB� �È14ppm 	Ã�¹.B�±G›Lš��4±�û�î�DBü�$�µ	Ë �Ä�V�pLÔ?U�Í(M�n�µ	ËE¯

> �ÈAº4š,X-è0J �È��LÔ?U�È�ã,X SWH�Ä 

�ß�ÒAÈ�â�Z SFO1�ÃBF1 
` O1 ,Ì�f�0*ü,X
Î��?˜�í �ÄE­G �S*ü,X��	º�Ô	¾��
• �Å�Ä 

�Ò 7.10 SFO1�ÃBF1 
` O1 ,X,Ì�f�G2Ï  

 

utilities �$9°	)�ß,X SW-SFO1 �s6Ñ	Ã�¹	#�}A’5B	ÜEÖ,XB��‘ �Ä�?�£8×�È �Å�Ä �È�î

4š8V	–?•�� �S*ü SW-SFO1 �s6ÑA×�HB��‘ ���Ä  
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8 6Ý�†/ß�c  / ased 
Q�¸  

8.1 6Ý�†/ß�c6Ý�†/ß�c6Ý�†/ß�c6Ý�†/ß�c �������� zg��������
 
̀`
 
̀`�������� zg30��������  

���V�ü�Ÿ4¡G›��	–�D,X�Ô8V�¤��,X �Ä	–?• ��
Î��G›��	–�D �Ö�þ eda�ÿ><���Å�È 6Ý�†/ß�c��

*ü�9�n��%”	¥��
•,X6Ý�†�c�ë �Ä�„,X�ú SGU ,X AVANCE B��¾FÑ�îL��ú�Ô4˜�Û�š6Ý�†/ß�c �Ä

Eg�9�� edpul��	Ã�¹�¹,ß6Ý�†/ß�c�ë>< �Ä$®�|�ë><�R�� �� zg30��/ß�c �Ä&•�Ï �� zg30”�È��	Ã

�¹KÙAÏ/ß�c �È�V�Ò 8.1�Ä 

�G�b6Ý�†/ß�c,XAº4š�£EÄ�á�ü�����`#‰,ª8×�È���Y �È�����G�b �� zg30��,X�Ô �o"¼Gž	Ã

�¹���}*ü��)Ú?·
¾�þ	–�D��G¡?U,X �È�¹	ž���”����G¡?U,X �Ä�Û�š,X�Ô4È�rP`�î�S*ü 90 �z

6Ý�†�9%”	¥ NMR ��
•�99‹	ª�Ô��,X	¥�Ø�µ	Ë �Ä�´AŽ�V�) �ÈE­�3LÔ?U�r�û%”	¥6Ý�†��KÈ,X

KÈLh�ÊKÈ�S��
•���Ú�ïB? �ÄE­���V�pLÔ?UG¡�á%”	¥��
• �È�È�Ý��,X�•"©���S*ü 30 �z6Ý�†

%”	¥�È�£�å,Ì�h,X�ïB?�ÊKÈ �Ä<Q'
!£�þ���Ø�µ	Ë!¨EW�� �È���È�¿,X�D�B3��tEó�z�S 30 �z

6Ý�†�¹�Ý�ü�H�'�Þ�È�Q,X&I�#�z �Ä�� zg���� 90 �z%”	¥�Û�š6Ý�†/ß�c �È�� zg30���� 30 �z%”	¥

�Û�š6Ý�†/ß�c �Ä 

�G�b Bruker 6Ý�†/ß�c���S*ü,X�Ô2Ï�ë6ÑG£"��G �Ã6Ý�†�Ã�ÊE³
`�~)ƒAu�D�<,X4z�n	¿"© �È

	–?•�[ ���[�Ê $TopspinHone/exp/stan/nmr/lists/pp/Param.info�Ä�G�b Bruker 6Ý�†/ß�c
Q	á

,X4z�n?˜�í	Ã�¹	–5× $TopspinHome/exp/stan/nmr/lists/pp/Pulprog.info�Ä�Ô	â �È�G�b�Ô�„

,XEC�Ê�
�|,XAÈ�â�[�Ê�� $TopspinHome/exp/stan/nmr/lists/pp/update.info�Ä 

$TopspinHome �·>< Topspin /ß�c,X�]>™,Â�) �ÄWindows �ß�� C:\Bruker\Topspin�È

Linux �ß�� /opt/Topspin�Å�Ä  

8.2 �������� zg30��������/ß�cAº?·/ß�cAº?·/ß�cAº?·/ß�cAº?·  

6Ý�†/ß�c���¹�Ú	Ë�'��,X	Ø> �������}*ü��KÙAÏ5à�0,X1T	)"¼Gž �Ä/ß�c4êA¥�<�Ú�Ñ+9

E­�o�¹�Ú	Ë�'��,X> �Ä�Î�b	à��,X	s�´ �È�� zg30��/ß�c,X!£�Ô> FÑ>•C��\�Z�Ô�þ	Ë-Õ �È�´

AŽ6Ý�†/ß�c�)�Ê>•��/� �ÈE­�o> 	ËFÑ�á�î�Î)„�ü Topspin 0k	·�Y �Ä 

�!�¯> ��/��_"¼Gž �Ä1� 1 > 	¾��4­�Î�Z6Ý�†/ß�c,X�ÛNl �È1� 2 > ��(���	Ë �È1� 3 > �¤

/�E­�þ/ß�cEÖ	Ü�Ô4È NMR �rP` �È1� 4 > �¤Gf*ü��E­�þ/ß�cA’Au���S*ü 30 �z6Ý�†5à�á��

90 �z6Ý�† �Ä�´!8E­�þ/ß�c	¿ zg30�Å 

�Ò 8.1 6Ý�†/ß�c �� zg30��  
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1� 5 > �á��"¼Gž �È5à���^�n���ü�Ô�þ(À0Ÿ�[�Ê��,X�Û�š6Ý�†4ê/ß�[���Ù	ÿE¯�9 �Ä 

1� 6 > �Ö1 ze�ü�ü E­"u�Ý�Ú	Ë�'��,X�Ô> �È�!���rL�,X1��Ô> /ß�c �Ä/ß�c��,X���Ý> 

FÑ	Ã�¹4ê	Ë�¹�“�b�6�ä�~)ƒ �ÈE­�Ô> 7¾'
>•4ê�ä1� 1 > �Ä
Q�¸ �� ze���Ä zero�Å�î�^�'�!�Y

�,�����Ý,X�D�B*ü1��Ô õG›Lš,X�D�B?Z,ª �È	â4ÁG›Lš,X�D�B�î>•	´�t���Y�,G  �Ä�� ze��
Q

�¸�rL��Þ�������rP`��	G�ÚG›Lš,X�D�B#ÙL8 �È�ê5Ù#ÙLÊ�Y�,�Ä 

1� 7 > �Ö2 d1�ü�ü E­�Ô> ���ÊE³
Q�¸ �ÄE­�þ�ÊE³>•/Ä�� �� d1���Ä�ÊE³�����V�0�á	¥�Ø

�Ï�)6Ý�† �Äd1 ,XKS�z	Ã�¹�ü �� eda��9°	),X delay ><���Û�n �Ä 

1� 8 > �Öp1*0.33 ph1�ü�ü 
Q�¸ p1*0.33 
Q�¸B��¾	¥�Ø�Ô�þKS�z�� p1 �,�¹ 0.33 KS�z,X

6Ý�†�Ä�3���� 30 �z%”	¥6Ý�† �È�V�p�� p1 KS�z���� 90 �z6Ý�† �Ä�Ï�)6Ý�†�µ	ËFÑ�Ý�Ý�þ(M

�U	–�D �Ö1�ÅKS�z�È2�Å���� �È3�Å,Ì�! �Ä 

KS�z�ê5ÙAÈ6Ý�†�Õ4Á�ÊKÈ	Ã�¹�üeda 9°	) pulse ><,Xp1 ��A’�n �Ä 

6Ý�†,X����	ª�‡�b�W,X6ÑG£"��G �Ä�üE­�þ�_�$�� �È"u�Ý�¤��6ÑG£A’�n �È���¹B��¾�î�S

*ü pl1 �0��T¬Ax�� �Äpl1 ,X��	Ã�¹�ü eda 9°	),X power level ><��A’�n �Ä 

E¬�hA¹�¤��,X�� �È�V�p6Ý�†/ß�c"u�Ý�Û�nEîF' �È6Ý�†�Ú,È�y>•EÕE¯?–�³EîF' �Ä�3����

EîF' 1�Å�Ä 1� 8 > 	à�Ê�3�Û�n�Z6Ý�†,X,Ì�!�� �� ph1���Ä  

1� 9 > �Ögo=2 ph31�ü�ü E­�þ
Q�¸�î
��|�Ô2Ï�ëE¯/ß �È�Ù�À�'�Ô�y	«���J�D�+�ê NMR

�µ	Ë �Ä�üG›���`�ä	â �È�3���� TD �þ&•>•�D�+�ê	â �È/ß�c�î�~)ƒ�²�¹ 2 �Ô��,X1� 7 > �Ä�H
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�þE¯/ßG¡�á NS  õ�Ä��A’ DS=0�Å�Ä �V�p NS=8�ÈFw��1� 7�Ã8�Ã9 > "��~)ƒ�;> 8  õ�Ä1� 9

> 	à�Ê�S*ü
Q�¸ ph31 A’�n�Z�y�
��,Ì�! �Ä 

)„�ü1� 7 > �� d1���ÊE³,X�™?U�û�È�t�')„�Î�9�Z �Ä�S*ü�Ô2Ï�ë,X6Ý�†
`�áC‡,X�ïB?�Ê

KÈ%”	¥NMR ��
•�îEô�ä��
•OE
` �Ä�ê5ÙAÈ�W
��
�Z�î�b�W6ÑGž��,X6ÑG£ �Ä���Z4­��
•�Ê

KÈGž���Î�È�î,X6ÑG£ �È!£�þ6Ý�† �!FÑ#Ï�t�Z �� d1”�ÊE³�ÄE­��	Ã�¹4­��
•C‡�ó,X�ÊKÈ�9�ïB? �Ä 

1� 10 > �Öwr #0�ü�ü E­�þ
Q�¸+	6å�^G›Lš,X�D�B�±�,��.@,¬�Þ �Ä�D�B�î>•�±�,�ü�¹	–

�D NAME�ÃPROCNO�ÃEXPNO 1�	–�D�n��,X�'�!�D�BLš�� �Ä 

1� 11 > �ÖExit�ü�ü E­�þ
Q�¸
�A•+	6å�Æ4£���Z6Ý�†/ß�c,X4§�� �Ä 

1� 12�Ã13 > �ÖE­�ø> �n���Z	¥�Ø�� �Äph1�Å
`�y�
�� �Äph31�Å,X,Ì�!�~)ƒ�c�ë �Ä 

�¹�Þ,X�£EÄ�hA¹A}AÏ5Ù"¼�ã�� �È�üE¤> �� zg30���¹�! �È�Ý�´�þ	–�D�™NOOj��A’5B �È��

���� d1���Ã�� p1��
�̀� pl1���Ä"¼�ã6Ý�†/ß�c,X�Ô	â�Ý> 	å*ü��?·Gž�ZE­�Ý�þ	–�D,X	ÿ�� �Ä�� p1���Ã

�� d1���Ã�� pl1��,X.B�Û��	ª�‡�bLÔ?U�Ú�d,X��
•
`���S*ü,X�v�� �Ä 

L8�Z	¥�Ø,X�� 90 �z6Ý�† �È5à�á�� 30 �z6Ý�† �È��*ü,X6Ý�†/ß�c �� zg��
 �̀� zg30�����`

�<,Ì	à,X �Ä 

�Ò 8.2 ��6Ý�†/ß�c �� zg��,X�Ò/� �ÈNS=4�ÈDS=0�Ä 

��,Â�!��!6 �ÈAÏ5Ù�ÍG›��,X?U2ô�Ý�Z
Î��,X�Z?· �ÄE­�����`,X�=�-F¼�Ú�Ú�ç"¼�b�â��

�Ô!9!9G›LšB��Ò �Ä 

�Ò 8.2 NS=4�ÃDS=0 ,X6Ý�†/ß�c �� zg��  

 

8.3 
Q�¸
Q�¸
Q�¸
Q�¸ �������� ased ��������  

)„�ü �È�4�Æ4£'s�]�ZG›��EC�Ê
`�Ô�o
Î��,X6Ý�†/ß�c �È	Ã�¹�:�4�Ô�þ�È#Å�9,X
Q�¸

�� ased���ÄE­�þ
Q�¸	Ã�¹*ü�9A’5B(M�n6Ý �†/ß�c,XG›��	–�D �È�_�V �È6Ý�†�Ã�ÊE³ �Ä 

E­�þ
Q�¸	–';�b�'�!,X6Ý�†/ß�c �È�3�����ü �� eda��><�� PULPROG Eg�9,X/ß�c �Ä.B

Ax zg30 ���'�!6Ý�†/ß�c �ÈEÝ�½�D�B0k	·��,X �� AcquPars���Û1R �È&•�Ï�¹�K�ã�Þ,X �Ý

J‚�ê5Ù�� �� AcquPars��><�� Pulse �Ô> ,XKÂ	Ë�È�ê5ÙEg�9�� ased���Ä  

��/��î	¬�ä�Ô�þ2O�� �� eda��,X><�� �Ä"¼�ã�È�� eda��><���Ý�`�H,X�ÊE³
`6Ý�†L	�ë �È

5à�� ased��	¾���Ý �� p1��
`�� d1���ÄE­���´�� �� zg30��"u�Ý*ü���J�W,X6Ý�†�ê5Ù�ÊE³ �Ä)„

�ü	Ã�¹�
�B�rP`�9�Â�
 �� ased��><��,X	–�D �Ä���Ý,X�
	¬FÑ�î	¡ �ô�� �� eda��><�Ä&•�Ï SAVE

E¨�² �� AcquPars��><�Ä�´!8 �È�� ased�����Ô�þ 	¾�G�—�'�! �rP` ���Ý�ã��,X	–�D,X
Q�¸ �Ä 
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�Ô	â�á?U�¬�Z �È���Ý,X	–�DFÑ	Ã�¹,È�y�ü Topspin 
Q�¸> ��A×�H �ÄE­�ü�rP`LÔ?U���‚

A×���Ê�ø�J�Ý*ü �Ä 
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9 !öB�  

9.1 �!?Ô�!?Ô�!?Ô�!?Ô  

E­�Ô0´�ÚA†EÄ!öB�,X�."© �Ä�S*ü,X��
•��$Š�ü!ì�·"��Ó �Ä#Ï�t 0.5%TMS�Å��,X 100mg 

Cholesterylacetat�Ä��?U!9Px�� �Ö 

1�Ã ���9��
• �È	Ã�¹�^��
•E@CK�9 �×  

2�Ã JÕ
� �Ä	–?• �� JÕ�n��
• ���Ô8V �Å�×  

3�Ã �V�pLÔ?U�ÈE¯> �v��A×Aä �×  

4�Ã �Ô
� �ÈZ 
` Z2 NM�× 

5�Ã �Î0Ÿ�„,X�D�BLš �È�_�V  hydrogen 1 1�×  

6�Ã AÏ�9�Ô�þ�Û�š	–�DLš �È�_�V PROTON�×  

7�Ã �S*ü �� getprosol��
Q�¸AÏ	ª �� prosol���[�Ê �×  

8�Ã �S*ü �� rg���ê�� rga��A’�n�y�
���r,ž �×  

9�Ã �V�p���Ç��G›�Ô õ�� �ÈFw���^ NS �¢ 16 �
�ä 1�×  

10�Ã &•�Ï Topspin �¹�K�ã�Þ,X �ÝJ‚ �È�ê5ÙEg�9�� zg��E¯> G›��  

11�Ã EÝ�½Processing 9°	)�ß,X Fourier Transformation�È�ü�
�Î,X0k	·��EÝ�½�Û

�š�Y0Ÿ	Ê	¬�6 �È&•�Ï OK�ÄEÝ�½Processing 9°	)�ß,X Phase Correction�È�ü�
�Î

,X0k	·��EÝ�½7¾�|,Ì�!�õ!7 �È&•�Ï OK�Ä�''
 �È�4�3	Ã�¹Eg�9 �� ft��
`�� pk��
Q�¸

�9	¬�6B��Ò�J�;> 7¾�|,Ì�!?¦�õ!7 �Ä 

	âM6E¬�î�¤��AÌ�V���|,Ì�!�õ!7
`���|�õ�š,X�Ø)Ú�T�� �Ä 

!9Px 1�Ã2�Ã3�Ã4 �Æ4£�ü�!M6,X0´8V���0E›�Ÿ4¡ �È�å�À,XA†?·�¢!9Px 5 �Ô�Ÿ�Ä 

9.2 �ï�Î�„�D�BLš�ï�Î�„�D�BLš�ï�Î�„�D�BLš�ï�Î�„�D�BLš  

�üA’5B,Ì�h,XG›��	–�D�¹�! �È�å�À�ÎA‚�4�ï�Î�Ô�þ�„,X�D�BLš �Ä�ßM6�Ú�Î0Ÿ�Ô�þ(M�n

	á/Ä,X�D�BLš �È�''
�4	Ã�¹EÝ	ª�4�p ö,X	á/Ä �Ä�ÎA‚*ü���ü�ÇA×�H�Ï�)G›��	–�D�!Oj���Î

0Ÿ�Ô�þ�„�D�BLš �ÈE­��	Ã�¹EîE›�Í�ø�þ�D�BLš,X!¨EW�Ú�d�ÎA×�H,X���p �Ä�Ô1T	),X�ï�Î�•

"©���r�t EXPNO�Ä 

�ï�Î�Ô�þ�„�D�BLš �Ä 

?U�Î0Ÿ�ßM6,X�D�BLš�È�4	Ã�¹&• �Ï �ÝJ‚ �È�ê5ÙEÝ�½File 9°	)�ß,X New�È�ê5ÙEg�9
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�� new��
Q�¸ �Ä 

NAME  hydrogen 

EXPNO  1 

PROCNO 1 

&•�Ï OK�Ä 

9.3 AÏ	ª�Û�š	–�DLšAÏ	ª�Û�š	–�DLšAÏ	ª�Û�š	–�DLšAÏ	ª�Û�š	–�DLš  

Eg�9�ßM6,X
Q�¸	Ã�¹AÏ	ª	á�� �� PROTON��,X	–�DLš �Ö 

�� rpar proton��  

�ü�¤/�0k	·��EÝ�½ �� acqu��
`�� proc���È'
	â �� copy���Ä  

�´AŽ���! �� edasp��0k	·���”��A’5B �È�Ô�ºAÏ	ª�Z PROTON 	–�DLš �ÈFÑ�î	¬�� ��?–�³

!ö��,XA’5B �Ä�4	Ã�¹EîE›Eg�9 �� edasp���9.BAxE­�Ô&• �È�î	¥)„�J�ª���Ý,X��FÑ>•A’�ä�Z

�� off���Ä  

9.3.1 �������� getprosol ��������><><><>< 

�� prosol��><�È	Ã�¹EîE›
Q�¸ �� edprosol��A×�Î �È���Ô4˜B��¾
`�v��	–�D,X�ë>< �Ä�Ï

�ãEîF',X�Ï�ã	s�$��,X	–�D �È�_�V 90 �z�ê	•5ú6Ý�‘	ž,Ì�h,X6ÑG£"��G �ÈFÑ	Ã�¹�,�üE­G  �Ä

�V�p �� prosol���[�ÊA’5B!7.B �È*ü��	Ã�¹�\�•�ç
��k��E­�o�� �Ä�S*ü �� getprosol��
Q�¸	Ã

�¹7¾�|EQ�9E­�o�� �ÄEC�Ê�îAx�Î
¾�þEîF'A’5B,X��
¾�þ	s�$�� �È�JAÏ�9,Ì�h,X	–�D �Ä�™NO

"¼�ã,X�� �È	¾�Ý�ü �� edhead�����n��,X�'�!�v��
`.•�'��,X�v���Ô7È�Ê �È�� prosol���!	Ã

�¹!7���¹�0 �Ä�4�ü�ßM6,X><�����î	¥)„ �� getprosol����>•�| 9$�S*ü,X�Ô1T	),X�� p1��
�̀� pl1��

A’5B�•"© �Ä 

EÝ�½AcquPars �Û1R�ê5ÙEg�9�� eda��
Q�¸ �È	Ã�¹,ß���_�V><  9.1 /¡���ë,X	–�D �ÄE­

G 	¾A|AŽ�Ô��?U,X	–�D �Ä�4�hA¹"¼�ã���J���Ô�o	–�D��
`.@�Ê2Ï4³,Ì�G,X �È�´!8�ü�Û�š	–

�DLš�á	Ã6Ñ�Ý�Ô�þ ��)Ú�Ç �����Ä�4	Ã�¹�S*ü �� ased��
Q�¸1T?U.BAx	–�DA’5B��	ú!7.B �Ä 

9.4 A’5B�y�
���r,žA’5B�y�
���r,žA’5B�y�
���r,žA’5B�y�
���r,ž  

Eg�9�� rga���Ä  

B��¾�ÚE¯> �´ õG›���9EÝ�½�Ô	ÜEÖ,X�r,ž �Ä.B�n,X RG ���î>•7¾�|AÏ�9 �� eda��><�È

�o	â4Á,XG›���S*ü �Ä 
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9.5 E¯> G›��E¯> G›��E¯> G›��E¯> G›��  

?UE¯> G›�� �È	Ã�¹&•�Ï�¹�K�ã�Þ,X �ÝJ‚�ê5ÙEg�9 �� zg��
Q�¸ �Ä 
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>< 9.1 AÏ�9 PROTON �Û�š	–�DLš	â,X �� eda��><  

	–�D	á  	–�D��  �Û"¼ 

PULPROG zg30 �G�b6Ý�†/ß�c,XAº4š�£EÄ	–?•0´8V 8.2 

TD 65536 �á�GK� �Ä64K ,Ì�'�û �È�V�p�4�Ç8V,Õ�ÊKÈ,	Ã�¹�
�ä 16K�È�!�¤

�� FID >D�£C‡�ó�¿�È�ê�� d1��C‡�óKS 

NS 16 �ü���Ý,X	–�D>•�ì�ê�¹�! �È�á���k8…C
�ÊKÈE¯> �î õG›�� �Ä�V�p

�4�Ç�ü�Ô�Ÿ�Ê8V,Õ�ÊKÈ�È	Ã�¹�^�W�
�ä 1 

DS 2 �ø õ0N�?��,Ì�'�Û�š,X�."©  

SW 20.6ppm �Í�b!öB�E­��,Ì�'�‘,X �È�áE› �È�V�p��1��Ô õ�Ú�d�¤/¡��
• �ÈB�

�‘�Ô�QE¬���‘&• �Ä"¼�ã�S*ü SW !¨ SWH ></�B��‘�È1T	)  

NUC1 1H E­�þ	–�D�™*ü�b	å*ü���¤�o�µ�C  

SFO1  ?• O1P 

O1P 6.175ppm E­ �Ú .B �n 	¥ �Ø Ne )[ ,X �� 
` B� �Ò ,X �� �— �Ä �V �p �� �— Ne )[ ��

6.175ppm�ÈB��‘�� 20.6ppm�È�Ú?Z,ª -4.125ppm 7Ç+16.475ppm

��KÈ,X�ê�:�!/Ï �ÄSW C^�û�ÈE­�þ��4z�á�GK� �Ä 

BF1 2Ï4³,Ì�G  7¾�|A’�n  

D�Äs�Å d1=1-2 s �ÊE³,XT¬Ax	)�!��/¦ �Ä�V�pEg�9 �� 2���È�îA’�n�Ô�þ�ø/¦,X�ÊE³ �Ä

�ü6Ý�†/ß�c �� zg30�����È d1 �����Ô,X�ÊE³ �Ä�W�����ZA}��
•�Ý

C‡�ó,X�ÊKÈE¯> PDB?�È	¾?U�á�� �þ-Á �ÈE­�þ���á�GK� �Ä�Í�b�'�!

��
• �È1 �ê 2 /¦��	Ã�¹�Z �Ä 

P�Äus�Å p1=10u s 	–�D p1 �� 90 �z%”	¥6Ý�†,X�‘�z �È6Ý�†/ß�c �� zg30�����S*ü��

,X���Ô6Ý�‘�� p1*0.33�Ä�4�hA¹
|A¶2Ï4³1u)Ú
,�V�)A’�n p1�Ä�Ô

1T	),X�•"©���S*ü �� getprosol��
Q�¸ �Ä10us 	¾���Û�š	–�DLš��

,X�L
_�� �ÄA„�#�V�p�4A’�n 10us�È�rL�	¥�Ø,XKS�z�� 3.3us�Ä�V

�p�4's�] �� paropt��E›/ß �È�4	Ã6Ñ�î�à�ï�ì�ê p1�Ä 

p1 �V�p"u�Ý>•�ì�ê �È�rP`�3	Ã�¹E¯> �È�áE›&I�#�z�î�Â�o �Ä 

PL�ÄdB�Å pl1=120dB �4	Ã�¹
|A¶2Ï4³1u)Ú
,�V�) A’5B pl1�Ä�''
 �È�Ô1T	),X�•"©���S

*ü�� getprosol��
Q�¸ �Äpl1 ,X�ì�ê��	ª�‡�b(M�n,X2Ï4³ �ÄA„�# p1


` pl1 ��6(2Ï�ü�ÔCK,X �Ä���Z�±�x�v�� �È�Û�š	–�DLš��,X pl1 >•

A’�� 120dB�ÄE­�þ���þ�û�Z �ÈLÔ?U�£�ã�Ä 

RG 4 �ì�ê��
`2Ï4³.@�Ê�Ý�G �ÈRG=4 ,Ì�',X�"�Z �È	Ã�¹�S*ü �� rga��


Q�¸�9�ì�ê�y�
���r,ž  
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�üG›���óKÈ �È�4	Ã�¹�üG›��0k	·?–�³ FID �µ	Ë,X�rKS �È&•�Ï�¹�K�ã�Þ,X �ê5ÙEg�9

�� acqu��
Q�¸	Ã�¹CÇ�ÎG›��0k	· �Ä�V�p NS>1�È�4	Ã�¹,ß�� FID ,XE²4Á3��t �Ä"¼�ã�ÈG›��

0k	·��,X�µ�C���?�£Au�D�<,X�r�Ê(Š�Õ �È�ßM6,X�_�$ �Ú�Í�WE¯> AÈ�â �Ä	–';�ß�Ò �Å�Ä  

�Ò 9.1 G›��0k	· �ü�ü �?�£Au�D�<,X(Š�Õ  

 

Scan 3/16 ,X	ÿ����B��¾�Æ4£�`�ä�Z�Ý õ�?�£ �È�'�!!7��
_ 16  õ�?�£��,X1��¯ õ �Ä 

�ü BSMS K�,¬�Þ�4�3	Ã�¹,ß���r�Ê��/�  

�ü�ü 6Ý�†	¥�Ø  

�ü�ü 	¥EÕ,X
`>•	¡�Ø,X6ÑG£ 

�ü�ü ADC ,X�Ô�G 

!£Lh�´/¦Js���î�Ý�Ô õ�?�£ �Ä�4	Ã�¹�Ô,ÈG¡�á �È,È���4's�]�Z���Ý,X��/� �Ä!£ õ	¾LÔ

?UEg�9�� zg����	Ã�¹G›Lš FID�Ä�„,X FID �µ	Ë�î?Z,ª�!�Ô õG›Lš,X�µ	Ë �Ä�V�p�4"u�Ý�r�t

EXPNO�Å�Ä  

9.6 �Y0Ÿ	Ê	¬�6
`B��Ò,Ì�!�õ!7�Y0Ÿ	Ê	¬�6
`B��Ò,Ì�!�õ!7�Y0Ÿ	Ê	¬�6
`B��Ò,Ì�!�õ!7�Y0Ÿ	Ê	¬�6
`B��Ò,Ì�!�õ!7  

EÝ�½Processing 9°	)�ß,X Fourier Transformation�È�ü�
�Î0k	·��EÝ���Û�š�Y0Ÿ	Ê	¬

�6�È&•�Ï OK�Ä'
	âEÝ�½ Processing 9°	)�ß,X Phase Correction�È�ü�
�Î0k	·��EÝ��7¾�|
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,Ì�!�õ!7 �È&•�Ï OK�ÄE­�����;> �Z�Ô õ�Y0Ÿ	Ê	¬�6 �È�¹	ž7¾�|,Ì�!�õ!7 �Ä�4�3	Ã�¹Oj��

Eg�9�� ft��'
	âEg�9 �� apk���Ä�k��,XB��Ò�hA¹
`�ß�Ò2O�� �Ö 

�Ò 9.2 Cholesterylacetat ,X!öB� �È	��A õ�?�£ �ÄSW=20.66 

 

�üE¯�9�ß�Ô8V���! �ÈOj���9,ß�Ô�o
Î��,X�Ø)Ú�T�� �Ä 

�Ò 9.3 Topspin 0k	·���Ô�o�Ý*ü,X(M�û  



��������
)�[�3)5 Uš�´/ú	%	��‘ ��
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9.7 
Î���Ø)Ú
Î���Ø)Ú
Î���Ø)Ú
Î���Ø)Ú �Ö�Ö�Ö�Ö�Y0Ÿ	Ê�Y0Ÿ	Ê�Y0Ÿ	Ê�Y0Ÿ	Ê	¬�6	¬�6	¬�6	¬�6  

�Y0Ÿ	Ê	¬�6	Ã�¹�^ FID E@�6�äNe)[B��Ò�È	Ã�¹EîE› �� ft��
Q�¸A×*ü �Ä�ÒB�,X4˜�ä&•�D

EîE›	–�D SI�Äsize�Å�Û�n �ÄFID �î>•E@�6�ä�Ô�þ+��rF¼ SI �þ�D�B&•
`<.F¼ SI �þ�D�B&•�X

�ä,X�ÒB� �Ä�Ô8�,XA’5B�� SI=TD/2�Ä�V�p�4AÏ�9 PROTON 	–�DLš �È�î	¥)„ TD=64k�ÈSI=32k�Ä 

EîE›&•�Ï Processing 9°	)�ê5ÙEg�9 �� ft��
Q�¸ �È��/��î7¾�|E¨�²�D�B0k	· �Ä�V�p�4�Ç

�aE¯�9G›��0k	· �ÈEg�9�� acqu���Ä  

�V�pB��ÒCY�Î�Z?–�³,X8×�È �È	Ã�¹&•�Ï�Ò 9.3 ���Û�Î,X�ÒB�4ý���ÝJ‚ �È�S�W�6�á �Ä 

"¼�ã�ü ft 
Q�¸��	â�ÒB�	Ã6Ñ�î�Ý�o	¬�6 �ÈE­LÔ?U�S*ü,Ì�!�õ!7�T���94t!7 �Ä 

9.8 ,Ì�!�õ!7,Ì�!�õ!7,Ì�!�õ!7,Ì�!�õ!7  

B��¾.@�Ê�Y,X	¥�Ø
`�y�
�µ	Ë,X,Ì�!�á	ÃFS�!�î�Ý�#�Â �È�™NO?U�õ!7�²�9�Ä�V�p�`�ä

�Z�õ!7 �È�J�èG›���5�Ê�ê5ÙAÈ	–�D"u�Ý	¥*ó�
	¬ �Ä,Ì�!�õ!7G£�î�±�Õ0��n �È	Ã�¹�•�“,X�î

 õA×*ü�Ä�ß�Ò��,Ì�!�õ!7,X�Ô�þ�_�$ �Ä 

�Ò 9.4 4£E›,Ì�!�õ!7 �Ä�ß�Å
`�þ4£,Ì�!�õ!7,XB��Ò �Ä�Þ�Å  
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*ü��LÔ?U)Ú?·LÊL

`�ÔL
,Ì�!�õ!7,X	��ÿ �È�ø�þ�õ!7���Ú�ÿ�,�ü	–�D phc0 
` phc1 ���Ä

	Ã�¹�ü�Ø)Ú	–�D><��,ß��E­�ø�þ	–�D �Ä&•�Ï�D�B0k	·��,X ProcPars �Û1R�ê5ÙEg�9�� edp��


Q�¸	Ã�¹A×�Î�Ø)Ú	–�D>< �Ä 

LÊL
,Ì�!�õ!7LÊL
,Ì�!�õ!7LÊL
,Ì�!�õ!7LÊL
,Ì�!�õ!7 �Í�H�þ �ÒB��h*ü,Ì	à,X,Ì�!�õ!7 �È*ü�9�õ!7
`�µ	ËNe)[�´�G,X,Ì�!�#

�Â�Ä  

�ÔL
,Ì�!�õ!7�ÔL
,Ì�!�õ!7�ÔL
,Ì�!�õ!7�ÔL
,Ì�!�õ!7 �h*ü�Ô�þ
`�µ	ËNe)[�ä!¨�_,X,Ì�!�õ!7 �ÄE­���´��Ne)[�#�Â�Ô8��î�Ù	ÿ

�Ô�þNe)[,Ì�GG£ �Ä 

�õ!7�Ô�þ�ÒB�,X,Ì�! �È�Ô8�LÊL

`�ÔL
�õ!7FÑLÔ?UE¯> �Ä�Ý�´/¡�•"©	Ã�oEÝ�½ �È�Ô1T

	),X��EîE› Processing 9°	)�ß,X Phase Correction �ê�� �� apk��
Q�¸A×*ü7¾�|,Ì�!�õ!7 �Ä 

�ß><��4§�Z�Ô�o�Ý*ü,X,Ì�!�õ!7�•"© �Ä*ü��	Ã�¹�S*ü�á	à,X�•"©1T�ê7¾�Å,X�rP` �Ä�´

AŽ�h*ü
¾/¡�õ!7 �È	s�Ÿ�D�BFÑ�á�î	«���E
¡ �Ä 

>< 9.2 ,Ì�!�õ!7�•"©  

0k	·  �•"©  4§�p 

��0k	·  EÝ�½ Processing 9°	) �ß,X Phase 

Correction �ê5ÙEg�9�� apk��
Q�¸  

7¾�|�`�ä,Ì�!�õ!7 �Ä 

��0k	·  Eg�9�� pk��
Q�¸  �S*ü�ÔE¥�Ô õ,X�õ!7��E¯> �õ!7 �Ä 

��0k	·  Eg�9�� fp��
Q�¸  �;> �Y0Ÿ	Ê	¬�6�J�S*ü�ÔE¥�Ô õ�õ!7��E¯

> �õ!7 �Ä 
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,Ì�!�õ

!7�õ�ã  

T¬Ax,X,Ì�!EH&• �Äphase pivot point�Å

���ÒB��ü��/�	�
³�Y,X�Ô��,X�Ä  

EîE›A×�H�Ô���Ä,X,Ì�!	Ã�¹�õ!7�H�þB�

�Ò�Ä	à��,XLÊL
�õ!7G£�î7¾�|�h*ü���H�þ

�ÒB�8×�È�Ä 

,Ì�!�õ

!7�õ�ã  

&•�Ï�ÝJ‚ �� 0���J�Ý�#�ª�|  ��AŒ*ü���S*üTô�ÛE¯> LÊL
,Ì�!�õ!7  

,Ì�!�õ

!7�õ�ã  

&•�Ï�ÝJ‚ �� 1���J�Ý�#�ª�|  ��AŒ*ü���S*üTô�ÛE¯> �ÔL
,Ì�!�õ!7  

,Ì�!�õ

!7�õ�ã  

	Ç�Ï,Â�ÛEH&•�!5B �×�ü�
�Î9°	)��EÝ

�½ Set pivot point 

 

9.9 B��Ò,X�õ�šB��Ò,X�õ�šB��Ò,X�õ�šB��Ò,X�õ�š  

�Ý'; NMR �rP`,X�Ã�_ �ÈEîE›�^ TMS �ÄA’�ä 0ppm �9�`�äB��Ò�õ�š �Ä�ü�õ�š���! �ÈOj

���^ TMS �µ	Ë�ÄL�E¥,X	�
³"��G���û �È	Ã�¹�È2’.B�n�! TMS �Ä,X�!5B �Ä	Ã�¹Ax�� TMS

�Ä��B��Ò��Ne)[�Ô�" �Ä�ÔM4	Ç�Å,X�Ä �Ä 

�Ò 9.5 ���û TMS �ÄL�E¥,X	�
³  

 

9.9.1 "��G���û�ÒB�"��G���û�ÒB�"��G���û�ÒB�"��G���û�ÒB�  

1�Ã.BAx�'�!�� Topspin ,X�D�B0k	· �Ä 
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2�Ã�ü�ó�HCw,X	�
³�Ý�ßTô�Û�ºK��J�ªE›�H�þ	�
³ �È�R�ÔTô�Û�ºK� �Ä 

3�Ã	Ã�¹EîE›�Ò 9.3 ��/�,X�ÝJ‚�6�áB��Ò,X"��G4ý�� �Ä 

9.9.2 �ÒB��õ�š�ÒB��õ�š�ÒB��õ�š�ÒB��õ�š  

1�Ã�V�pLÔ?U�È	Ã�¹&•�Ï �ÝJ‚�^"��GEH
$�Û�Û�6�ä ppm�Ä 

2�Ã&•�Ï�¹�K�ã�Þ,X �ÝJ‚�ê5ÙEg�9 �� .cal���È�'�!0k	·,X�Û1R�ã�î>•�¹�K�ã��	ª�· �Ä 

3�Ã/Ï�|4v8F,X�Û1R4“��	–5×�Ä �È&•�Ï�ºK� �Ä�Ú�î�Î)„�Ô�þ�ÍA±�� �ÈA’�n���4�ó�ï,X

�ê�:�!/Ï�� �Ä&•�Ï OK�È�î��/��õ�š	â,XB��Ò �ÈTopspin �î7¾�|EÔ�Î�õ�š�õ�ã �Ä 

B��Ò�V�Ò 9.6 ��/� �Ä 

�Ò 9.6 Cholesterylacetat ,X!öB� �È16  õ�?�£ �ÈSW=20.66ppm�ÈTMS �Ä�õ�š�� 0ppm 

 

�3	Ã�¹�S*ü
Q�¸ �� sref���97¾�|�õ�šB��Ò �Ä/ß�c�î7¾�|�ð2ö 0ppm 	�
³�Y,X�µ	Ë�Ä�J

7¾�|�^�JA’5B�� 0ppm�Ä�V�p?U�S*ü sref 
Q�¸ �ÈAË.BAx�� edlock��><A’5B!7.B �È5à�èJÕ
�

�ÊEÝ�½�Z!7.B,X$Š�� �Ä 
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9.10 �S*ü�S*ü�S*ü�S*ü SW-SFO1 �s6ÑA×�HB��‘�s6ÑA×�HB��‘�s6ÑA×�HB��‘�s6ÑA×�HB��‘  

EîE›�Ò 9.7�È�å�À	Ã�¹	¥)„ cholesterylacetate ,X NMR �µ	Ë�Ú�×�ü 0-8ppm ��KÈ,X	�


³�È�´!8"u�Ý�™?U�S*ü PROTON �Û�š	–�DLš��T¬Ax,XB��‘ SW �� 20.66ppm�ÄT¬AxB��‘

20.66ppm �����Z.B�±G›Lš�����Ý,X��
•�Ä
`$Š���Ä �Å�Ä�Ô/¡�Ý*ü,X�T����,È�y�^��/�	�
³

"��G�• 	å,X8×�È�n���� SW�Ä 

&•�Ï�ÞF¼�¹�K�ã�Þ,X �ÝJ‚ �È/ß�c�î�Ý�ø�þ�|�0 �Ö 

1�Ã SW >•7¾�|A’�n����/�,X8×�È �×  

2�Ã ?–�³Ne)[ �ÄSFO1�Å�î>•7¾�|A’�n����/�8×�È,X���— �È�3����AÈ SFO1 �Ø�ü���—&•

�Þ�Ä  

9.10.1 A×�HA×�HA×�HA×�Hcholesterylacetate B��Ò,XB��Ò,XB��Ò,XB��Ò,X SW 

+��bE­�Ú�
	¬G›��	–�D �È�4	Ã6Ñ�‡�n?U�„�Î�Ô�þ�D�BLš �Ä�Ô1T	),X�•"©�����r�t�Ô�þ

�rP`	Ë EXPNO�Ä 

!9Px�Ö 

1�Ã &•�Ï �ÝJ‚�ê5ÙEg�9 �� new���È�ï�Î�ßM6,X�D�BLš  

NAME  hydrogen 

EXPNO  2 

PROCNO 1 

E­���Ú�î�ï�Î�Ô�þ�„�D�BLš �� hydrogen 2 1���Ä�³,ß eda ><�È�4�î	¥)„�„�D�BLš����

�Ý,XG›��	–�D
` �� hydrogen 1 1��,Ì	à �ÄE­�� �È�� hydrogen 1 1����,X	–�DA’5B
`�D�B

���á�î>•?Z,ª�Z �Ä 

2�Ã A’ NS �� 1�ÈG›Lš�Ô�þ FID �J�è*ü �� fp���9E¯> �Y0Ÿ	Ê	¬�6
`,Ì�!�õ!7 �Ä"¼�ã�ü�h

*ü�¹�Ý,Ì�!�õ!7G£,X	à�Ê TMS �3�î>•�õ�š�� 0ppm�Ä 

3�Ã �^Tô�Û4“/Ï�|�� 10 ppm �Ø�Ä�û4z �Å�È &•�Ï�J�Ý�#�ºK� �Ä 

4�Ã �ª�|Tô�Û4“�� -1 ppm �Ø�Ä�û4z �Å�È �R�Ô�ºK� �Ä 

5�Ã )„�ü -1 ��  10 ppm ��KÈ,XB��Ò�?$µ�Z��/�	�
³ �Ä 

6�Ã &•�Ï�ÞF¼�¹�K�ã�Þ,X �ÝJ‚ �ÈSW �î>•7¾�|A’����/�,X8×�È �È5à SFO1 �î>•A’ ��

��/�	�
³,X���— �Ä�4	Ã�¹EîE› eda ><.BAx�„ SW ���Ä�û4z 11ppm�Å�ÈO1P 
` SFO1

�3�Æ4£A’�Q�Z�Ä 

7�Ã G›Lš�Ô�þ FID�È�Y0Ÿ	Ê	¬�6 �È'
	â�õ!7,Ì�! �Ä 
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"¼�ã�� fp��
Q�¸)„�ü�\	Ã6Ñ�´"©E¯> !7.B,X,Ì�!�õ!7 �ÈE­���´���å�À�S*ü�Z�„,X SW


` SFO1�Ä�4	Ã�¹�S*ü �� apk��
Q�¸�ê5Ù���|�õ!7,Ì�! �È	–5× 9.8 8V 

8�Ã �^ NS �
�ä 16�ÈG›Lš FID�È	¬�6 �È�õ!7,Ì�! �ÄB��Ò�hA¹�V�ß�Ò/� �Ä 

�Ò 9.7 Cholesterylacetat ,X!öB� �È16  õ�?�£ �ÈSW=12ppm�ÈTMS �Ä�õ�š�� 0ppm 

 

9.11 �r�t�?�£ õ�D�r�t�?�£ õ�D�r�t�?�£ õ�D�r�t�?�£ õ�D  

B��Ò,X�µ�>!¨	Ã�¹EîE›�µ	Ë 3��tE¯> �
�X �È�
	¬G£
`�?�£ õ�D,X�G�•�
�ä!7!¨ �Ä�_�V

64  õ�?�£,XB��Ò�µ�>!¨��	) õ�?�£,X 8 �á�È����G›���ÊKÈ�3,Ì�h�ÊKS �Ä�?�£ õ�DEîE› NS

,X��.B�n �Ä 

1�Ã &•�Ï �ÝJ‚�ê5ÙEg�9 �� new��  

2�Ã �^ EXPNO A’�� 3�Ä�'�!�D�BLš)„�ü�� �� hydrogen 3 1���Ä  

3�Ã &•�Ï�D�B0k	·,X AcquPars �Û1R�È�ê5ÙEg�9�� eda���ÈA’�n NS �� 64�Ä�Ä !8�ê �È�3	Ã

�¹,È�y�ü
Q�¸> Eg�9 �� ns���È�4�î>•�¤/�Eg�9 NS ���Å  

4�Ã &•�Ï�¹�K�ã�Þ,X �ÝJ‚ �È�ê5ÙEg�9�� acqu���³,ßG›��0k	· �Ä 

5�Ã &•�Ï�¹�K�ã�Þ,X �ÝJ‚ �È�ê5ÙEg�9�� zg���Ä  
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Í�Ï�š�þ P�Ÿ ��
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"¼�ã�È)„�üG›��0k	·��/�,X�� 64  õG›�� ,X�r�ÊE¯�z �ÄE¬�î�Ý�=�-�rP`�ÊKÈ �Ä!£ õ	¥

�Ø6Ý�†�Ê�ÈBSMS K�,¬��/��îK¾&• �ÈE¬	Ã�¹,ß�� ADC LED K¾&•�Ä 

6�Ã G›���`�ä	â �È	Ã�¹E¯> �Y0Ÿ	Ê	¬�6
`,Ì�!�õ!7 �Ä���kB��Ò,X�µ�>!¨�î�
�X �Ä�?�á �Å�Ä 

)„�ü �È�4	Ã6ÑM2���à�ï�S*ü SINO /ß�c�97¾�|Au1k�µ�>!¨ �Ä�����G�b,X SINO ,XA†?·

CY�Î�ZE­�����`,X8×�È �È�4	Ã�¹�ü Topspin Help 9°	)�ß,X Topspin Processing 

Reference Manual�ÄTopspin B��Ò�Ø)Ú	–5×���` �Å���R��,Ì�G�Y�• �Ä 

�Í!¨�î�þB��Ò�Ô�Q,X�•"©�����S*ü�î�� �ÄDual Display�Å�s6Ñ�ÄE­�þ�s6Ñ,XAÈ�â �È�3

	Ã�¹�ü Topspin Processing Reference Manual ���R�� �Ä�4)„�ü	Ã6Ñ�\�Ç�S*üE­�þ�s

6Ñ	û�Ä 
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10 �á	•5ú,X 13C B� 

10.1 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

E­�Ô0´8V�Ú�Ÿ4¡�Í cholesterylacetate ��
•��,X.‡E¯> �Ú�d �Ä�å�À�S*ü�á�ú	•5ú �� zg30��

6Ý�†/ß�c�Ô�Ÿ �Ä�ß�Ô0´�î�Ÿ4¡���S*ü�Í!ö	•5ú�9?–�³.‡���È�Q,X�•"© �Ä�´AŽ�V�) �È�Í�b�ñ

�:5Ù �È�á�S*ü	•5úE¯> G›���Ý�}�b)Ú?·	•5ú,X(M&• �Ä�V�p	¾���Ç?U�Ô�ôB��Ò �ÈFw��	Ã�¹C^

E›�ß�Ô0´ �Ä�ü�;> �Z�ßM6 1-4 !9��	â �Å�Ä �V�p�v���áEÖ	Ü?–�³.‡ �È�å�ÀLÔ?U	º�6�Ô�þ�v�� �Ä

�È�6�v��,X!9Px�ü	–,ß �� �È�6�v�� ���Ô8V  

10.2 !9Px!9Px!9Px!9Px 

1�Ã�^�Þ�Ô8V*ü��,X!ì�·"��Ó��,X 100mg cholesterylacetate �Ó�6�ä 1g ��
• �ÄNMR

�Í.‡,X&I�#�zE°�á�V!ö �È�´!8�ÎA‚�S*ü�È#',X��
• �Ä 

2�Ã���9�„��
•�î�ö��JÕ
� �Ä�V�)JÕ�n�„��
•	–?• �� JÕ
�!9Px ���Ô8V �Ä 

3�ÃG¡�„A×�H Z 
` Z2�È�ì�êJÕ4“P¬�z �Ä	–?• �� ��?˜�Ô
� ���Ô8V �Å�Ä  

4�Ã�V�pLÔ?U�Í?–�³ 13C A×Aä�v�� �È	–5× �� A×Aä
`	
G!�v�� ���Ä  

5�Ã�S*ü �ÝJ‚�ê5Ù �� new���ï�Î�Ô�þ�„�D�BLš �È�_�V �Öcarbon 1/1�Ä 

6�Ã�S*ü �� rpar C13CPD all��AÏ	ª 	–�DLš C13CPD�Ä 

7�ÃEg�9�� edasp���ÈA’5B F1 EîF'�� 13C�ÈA’5B�J�W���ÝEîF'�� �� off���Ä  

8�Ã&•�Ï�D�B0k	·��,X AcquPars �Û1R�È�ê5ÙEg�9�� eda���Ý';�ß><A’�n	–�D�� �Ä�4	Ã

�¹�S*ü �� ased��
Q�¸�9�a õ.BAx	–�D��	ú>•!7.BA’�n �Ä 

><10.1 �� eda��	–�D��  

	–�D  ��  "¼Gž 

Pulprog zg30 

TD 16k 

DS 16 

DS 0 

d1 2s 


`�!�Ô�þ!öB��Í!¨  

SW 250ppm .‡B�8×�È!¨!öB��‘  

O1P 100ppm E­	¾���ÎA‚�� �È	Ã�¹�ì�ê �Ä100ppm ��.‡	–�DLš�L
_,X�! /Ï  
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RG 8k !8�ê �È�4E¬	Ã�¹�S*ü �� rga��
Q�¸�9A’5B�y�
���r,ž  

P1 - 

	–�D �� p1���� 90 �z%”	¥6Ý�†,XKS�z �È�� zg30��/ß�c�S*ü,X6Ý�†

	–�D�� P1*0.33�Ä�4�hA¹
|A¶2Ï4³1u)Ú
,�â���ì�ê p1 �ê5Ù�S*ü

�� getprosol��
Q�¸ �Ä�V�p�4's�] �� paropt���È	Ã�¹*ü�W�9�ì�ê

p1�Ä�''
�V�p p1 "u�Ý�ì�ê �È�rP`�3	ÃE¯> �È����&I�#�z�î�á

)Ú�Ç�Ä 

pl1 - 

�4	Ã6ÑLÔ?U
|A¶2Ï4³1u)Ú
,�V�)A’5B �� pl1���ê5Ù�S*ü getprosol


Q�¸ �Ä�� pl1��,X�ì�ê���q2Ï4³
`�v��5à�á	à �ÄA„�#�� p1��
�̀� pl1��

��,Ì�G6(,X �Ä 

9�Ã�S*ü �� getprosol��AÏ	ª �� prosol���[�Ê �Ä 

10�ÃEg�9�� rga��A’�n	ÜEÖ,X�y�
���r,ž �ÄRG�Å�Ä  

11�Ã&•�Ï �ÝJ‚�êEg�9 �� zg���9G›Lš FID�Ä 

"¼�ã BSMS K�,¬�Þ X ���Í�h,X�Ô> LED �Ú�îK¾&•�Ä 

12�ÃEg�9�� si���È�ü�¤/���Eg�9 8k�Ä 

13�ÃEg�9�� ft���Ä  

14�Ã�õ!7B��Ò,X,Ì�!�J�±�, �Ä"¼�ã!öB�,Ì�!�µ�C�á6Ñ�h*ü��.‡B��Þ �Ä���� �È�V�p 13C

B��Ò�`�ä,Ì�!�õ!7 �ÈE­�þ�µ�C	Ã�¹�h*ü��	â4Á,X 13C B��Ä!8�ê	Ã�¹Eg�9 �� apk��7¾�|�õ!7

,Ì�! �Ä 

�k��,XB��Ò,ß�Þ	•	Ã6Ñ�\�Ü�� �È	¾�Ý�Ô�þ �È�ê5Ù"u�Ý�â��,X�Ä �ÄE­�þ�ÔP¬,X�Ä��"��Ó

,X$Š���Ä �Ä�)�ÔE­�þ�Ä
<�È,XB��Ò �È�4�î	¥)„+��b!ì,X5ú	Ü �ÈE­�þ�Ä�rL����Ô�þ�ÝG¡�Ä �Ä�á

	à�b!ö,X7¾�Ÿ�D 1/2�È!ì,X7¾�Ÿ�D�� 1�ÈE­�Ð7È�Z�á	à,X>–�Ú �Å�Ä  

15�Ã�V�p	Ã�¹,ß�� CDCl3 �µ	Ë �È�^E­�þ�ÝG¡�Ä,X��KÈ�Ä�õ�š�� 77ppm�ÄE­1�	à�b�^

TMS �Ä�õ�š�ä 0ppm�È����)„�ü,ß�á�� TMS �Ä�Ä  

�Ò 10.1 Cholesterylacetate ,X 13C B��Ä	) õ�?�£ �Ã�´	•5ú �Ä 
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*ü��)„�ü	Ã6Ñ�Ç �ÈEîE›�r�t�?�£ õ�D �È�3AŒ	Ã�¹��:+L!�"B��Ò,X�>MÇ �Ä 

16�Ã�ï�Î�D�BLš �� carbon/2/1”�Ä 

17�ÃA’�n NS �� 8�È16�È32�È64 �ê5Ù�J�W 16 ,X�á�D �Ä 

18�ÃG›Lš FID�È�Y0Ÿ	Ê	¬�6 �È,Ì�!�õ!7 �Ä 

�ßM6���Ô�þ 96  õ�?�£,X Cholesterylacetate 13C B��Ò�Ä 

�Ò 10.2 Cholesterylacetate ,X 13C B��Ä 96  õ�?�£ �Ã�´	•5ú �Ä 
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11 	•5ú!ö,X 13C B� 

11.1 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

�ßM6,X�£EÄ�Ú*ü��	á�� C13CPD ,X�Û�š	–�DLš �ÈE­�þ	–�DLš���ü�S*ü CPD�Ä�á	Ü6Ý

�†	•5ú �ÈComposite Pulse Decoupling�Å�c�ë	•5ú!ö,X�™�‰�ß?–�³.‡ �Ä.‡?–�³6Ý�†EîE›Eî

F' 1 	¥�Ø �È	à�ÊEîF' 2 �î�üG›���! �È���È	âE²4Á	¥�Ø	•5ú6Ý�† �ÄE­�þ	–�DLš���S*ü,X6Ý�†

/ß�c�Ý�Ô�þ(M&• �Ö�ü?–�³6Ý�†	¥�Ø�! �È�îA×�H	•5ú6ÑG£�Ä4š8VAË	–KÙ�� 6Ý�†/ß�c zgpg30��

�Ô8V�Ä 

��?U!9Px�Ý �Ö 

1�Ã �Î0Ÿ�„�D�BLš �×  

2�Ã AÏ�9�Û�š	–�DLš �� C13CPD���×  

3�Ã .B�n�JA’5B	•5úNe)[ �×  

4�Ã A’5B	–�D pl12�Èpl13 
` pcpd2�Ä 

11.2 Aº4š!9PxAº4š!9PxAº4š!9PxAº4š!9Px 

1�Ã�ü�� carbon 2 1��,X
Î.��Þ�ï�Î�„�D�BLš �� carbon 3 1���ÄE­��	Ã�¹.B�± O1 �#/ÏNe

)[1��b �� carbon 2 1���Ä�V�p O1P �á�� 100ppm�ÈFw���4�î	¥)„ C13CPD �Û�š	–�DLš�î7¾

�|�^�WA’�ä 100ppm�È�V�p�4"u�Ý�;> prosol�ÈFw�� pl1 
` p1 ,X���3�Æ 4£>•�
�m �Ä 

2�ÃEg�9�� rpar C13CPD���È�ü�¤/�0k	·�Y&•�Ï acqu�È'
	â&•�Ï OK�Ä 

C13CPD ,X��?U(M&•�� edasp �Ú>•A’�ä �Ö 

EîF' F1 = 13C 

EîF' F2 =  1H 

�J�ª���ÝEîF'FÑ>•A’�� off�Ä 

6Ý�†/ß�c zgpg30 �0�� C13CPD ,X�ÔF¼�Ú>•�tEQ�ÄE­�Ú�ü �� 6Ý�†/ß�c zgpg30���Ô8V

��E¯> Aº4š?·Gž �Ä�å�À�^?·GžL��ü��0´,X	âM6 �È�á�à�ï�W�'�•�rP`,X!9Px �Ä�����V�p�4�á

's�]E­�þ6Ý�†/ß�c �È�4�hA¹)„�ü��KÙAÏE­�þ�Ÿ4¡ �Ä 

?UA’5B,X��?U	–�D�Ý �È?–�³6Ý�†,X p1 
` pl1�ÈE¬�Ý	•5úNe)[ SFO2�È	•5ú6ÑG£4{�ÿ pl12


` pl13�ÈE¬�Ý	•5ú6Ý�†,XKS�z pcpd2�Äp1 
` pl1 �Æ4£�ü�!�Ô0´�Ÿ4¡,X�rP`��.B�n �Ä�ß�Ô8V

�ÚA†?·�V�).B�n SFO2�Ä 
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11.3 .B�n	•5úNe)[.B�n	•5úNe)[.B�n	•5úNe)[.B�n	•5úNe)[  

1�ÃEîE› Topspin �ºE•,X##?œ0k	·�'�Ô �� hydrogen 2 1���Ä  

E­�ÚA×�Î �� hydrogen 2 1���D�BLš��,XB��Ò �È
`�Ò 9.7 ,Ì�� �Ä�V�p�å�À�Ñ+9 TMS �Ä
`

"��Ó�Ä �Ä	Ã�¹	¥)„���Ý,X�µ	ËFÑ�Ú�×�ü 0.5~5.5ppm ���Y �ÄFw���4	Ã�¹Ax���å�À�hA¹A’�n

	•5úNe)[�� 3ppm�Ä�hA¹"¼�ã,X�Ô&•�� CPD 	•5ú��	•5ú�Ô�þNe)[!‰�Y,X���Ý!ö�µ	Ë �È�´!8

�WG›*ü,X���Ô�þNe)[	�KÈ,X���—��5à�á���¤�þ2’.BNe)[ ���ÄC13CPD�î�^ O2P A’�� 4ppm�Ä

�4�hA¹�â,Q �È	¾�Ý�ü4£E›�õ�š,XB��Ò�Þ,X ppm ���!��!7.B,X �ÄEîE›�n�� TMS �Ä,X����

0ppm �9�õ�šB��Ò,X�•"© �ÈAË	–5×�� �õ�šB��Ò ���Ô8V  

2�ÃEîE› Topspin ##?œ0k	·�'�Ô �� carbon 3 1���È�üG›��	–�D><�Y�^ O2P A’�� 3ppm�Ä 

3�Ã&•�Ï�D�B0k	·�Y,X AcquPars �Û1R�È�ê5Ù�ü
Q�¸> Eg�9 �� eda”�È'
	â�Ý�ß><A’5B	–

�D�Ä 

><11.1 EQ�9C13CPD 	â,X	–�DA’5B  

	–�D  C13CPD 	–

�DLš��  

�„ 	– �D

��  

"¼Gž 

PULPROG zgpg30 zgpg30 �Í�bE­�þ6Ý�†/ß�c,X?·Gž �È	–5× 11.5 8V 

TD 65536 64k �áG¡?U�È64k �Æ4£,Ì�'�û  

NS 1k 96 1k �þ�û�Z �Ä�Ô�ã	Ã�¹A’�� 8 

DS 2 2  

SW 238ppm 238ppm .‡B�?Z,ª�Z�Ô�þ�\�‘,X8×�È �ÈE­G �á?U�£�ã  

O1P 100ppm - E­�þNe)[�hA¹�Í�h �� carbon 2 1����,X SFO1 

O2P 4ppm 3ppm E­�Í�b?Z,ª�Ô�þ	�
³,X CPD 	•5ú�áG¡?U 

p1 14u - p1 �� 90 �z%”	¥6Ý�†,XKS�z �Èzgpg30 �S*ü,X6Ý�†KS

�z�� p1*0.33�Ä�S*ü �� carbon 2 1����,XA’�n�� �È�ê

5ÙEg�9�� getprosol��  

pl1 120dB - �S*ü�� carbon 2 1����,XA’�n�� �È�ê5ÙEg�9�� getprosol�� 

pl12 120dB - AË
|A¶2Ï4³1u)Ú
, �V�)A’5B �� pl12���È�ê5Ù�S*ü

getprosol 
Q�¸ �Ä	ºAË	–5× �� A×�H	•5ú	–�D ���Ô8V  

pl13 120dB - AË
|A¶2Ï4³1u)Ú
, �V�)A’5B �� pl12���È�ê5Ù�S*ü

getprosol 
Q�¸ �Ä	ºAË	–5× �� A×�H	•5ú	–�D ���Ô8V  

d11 30ms 30ms  

D �D4˜  d1=2 2s �áG¡?U 

�4	Ã�¹�S*ü �� ased��
Q�¸�9�”�¹	–�DA’5B��	ú!7.B �Ä 
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4�Ã&•�Ï �ÝJ‚�ê5ÙEg�9 �� zg���9�Ô�ŸG›�� �Ä 

5�Ã	¬�6 �È'
	â,Ì�!�õ!7 �Ä 

�ß�Ò��	•5úB��Ò,X�Ô�þ�_�$ �Ä"¼�ã�È)„�ü	Ã�¹,ß�� 0ppm ,X TMS �Ä�Ä  

�Ò 11.1 Cholesterylacetate ,X 13C B��Ò�Ä96  õ�?�£ �È�ú	•5ú �Ä 

 

"¼�ã�µ�>!¨�3�Ý�Z�\�û�
�X �Ä	•5ú,X���p���V!8��:+ �È�Ý4£P`,X*ü���U�å#>C
�ÊKÈ�ü

�á	•5ú,X�™�‰�ßG›Lš 13C B��Ä  

11.4 A×�H	•5ú	–�DA×�H	•5ú	–�DA×�H	•5ú	–�DA×�H	•5ú	–�D  

	•5ú,XBüG£	ª�‡�b�ø�þ�´2ô �Ö 

1�Ã SFO2�È	•5úNe)[ �×  

2�Ã pl12 
` pl13�È	•5ú�c�ë,X6ÑG£ �Ä 

�4	Ã6Ñ�à�ïEîE›�
	¬E­�o	–�D���9�v2ö�ª�À,X���p �Ä�_�V �È�^	•5úNe)[A’�n�� 3�È8�È

13ppm�È�^ pl12 
` pl13 A’�n�� 10 �� 20dB ��KÈ,X�Ï�ã���9�Ú�ÿ?–�³�{*ó,X���p �Ä�Ô8�

pl13 !¨ pl12 �û 3dB�ÈE­�����Z$µC‡ NOE "©�í �Ä�V�p�4�Ç�^ pl12 
` pl13 ,X��A’�n�� 5dB

�¹�ß �ÈAË
|A¶�Ý4£P`,X*ü�� �È�´��E­�î�S�v���´��E›&Á5à�3
# �Ä 

11.5 6Ý�†/ß�c6Ý�†/ß�c6Ý�†/ß�c6Ý�†/ß�c zgpg30  

&•�Ï�D�B0k	·,X PulsProg �Û1R�ê5ÙEg�9�� edcpul��
Q�¸	Ã�¹,ß���Ô�þ6Ý�†/ß�c,X�C��

�Ä�V�Ò 11.2 ��/� �Å�Ä ���Z�£EÄ,X�•�“ �ÈE­G �t�Þ�Z> 	Ë �È�ü Topspin G M6���á�î�Î)„> 	Ë



�������ê5U!Q+³ �����& A`��

������Uˆ������U‰  �\�¶'w �������� 

,X�Ä  

�!�¯> ��"¼Gž �Ä1��Ô> ��6Ý�†/ß�c,X	á�+ �È1��`> ��(���	Ë �Ä1��Ý> AÈ�âE­�þ/ß�c EÖ

*ü�b 1D NMR 	•5ú�rP` �Ä1��¯> �¤/�*ü��E­G �S*ü,X�� 30 �z6Ý�† �È5à�á�� 90 �z�Ä�´!8 �È

/ß�c	á���Ý�þ 30�Å�Ä  

 

�Ò 11.2 6Ý�†/ß�c zgpg30 



����������68�á/:�¾ �]�J�S�J������

�\�¶'w ����������  ������Uˆ������U‰ 

 

1��h>  

E­�Ô> �á��"¼Gž �È�����Z�^	º�ê�Ô�þ�Ø)Ú6Ý�†/ß�c�[��,X(À0Ÿ�[�Ê�Ù	ÿE¯�9 �Ä 

1��A �Ã�×>  



�������ê5U!Q+³ �����& A`��

������Uˆ������U‰  �\�¶'w �������� 

�ø�þ�ÊE³ d11 
` d12 >•�Ú�ÿ�n���� 30 !¿/¦
` 20 �‚/¦ �È�W�À,X	ÿ���ü/ß�c�Ô	â�Ý?·Gž �Ä

�Û�š	–�DLš��,X C13CPD �S*ü,X��,Ì	à,XA’5B �Ä 

1��?> �Ö1 ze 

E­�Ô> �á���Ú	Ë�Ô�� �È���rL�/ß�c,X1��Ô> �Ä/ß�c��,X�Ï�)�Ô> FÑ	Ã�¹4ê	Ë�9�6�ä�~

)ƒ�È5àE­�Ô> 7¾'
>•4ê�� 1�Ä�� ze���î�S)„�,�ü�Y�,��,X ���Ý�D�B>•1��Ô õ�?�£G›Lš,X�D�B

�Ó�· �Ä	â4Á�?�£��G›Lš,X�D�B�îEÑ�t���Y�,�� �Ä�ê5ÙAÈ�È�� ze��
Q�¸#Ù0N�Y�, �È���rP`?U

G›Lš,X�D�B�.�š�Û �Ä 

1��1> �Öd12 pl13:f2 

E­> �^ F2 EîF',X	•5ú6ÑG£A’�n�� pl13�Äd12 .B�±�ü	•5ú�Ô�Ÿ�!�ÝC‡�ó,X�ÊKÈ�`�äA’

5B�Ä 

1�	�> �Öd1 cpd2:f2 

E­�Ú�Ô�Ÿ eda ><���n��,X cpdprg2 /ß�c��,X	•5ú�c�ë �Ä�Û�6�� eda ><	Ã�¹	¥)„�Û�š	–

�DLš�^ cpdprg2 A’�n�� waltz16�ÄE­�þ	•5ú�Ú�¹ pl13 ,X6ÑG£�Õ4Ád1 �ÊKÈ 

1�	��Ô> �Öd12 pl1:f2 

���Z�ü%”	¥6Ý�†
`G›���Ê4»4Á	•5ú �ÈF2 EîF',X6ÑG£>•A’�n�� pl12�Ä�ÊE³ d12 �����Z

�±A•�Ý�ÊKÈ�`�äA’5B �Ä 

1�	��`> �Öp1*0.33 ph1 

1�	��`> ���þ�Û�š,X 30 �z%”	¥6Ý�† �È�ü�� zg30 /ß�cAº?· ���Ô8V�Æ�ÝE›�Ÿ4¡ �Ä�á	à,X

��)„�ü�S*ü,X��.‡Ne)[5à�á��!öNe)[ �ÄKS�z�''
�3�á	à �Ä 

1�	��Ý> �Ögo=2 ph31 

E­�Ô> �ü �� zg30 /ß�cAº?· ���Ô8V�3�Æ�ÝE›�Ÿ4¡ �Ä 

1�	��¯> �Öwr #0 

	–?• �� zg30 /ß�cAº?· ��  

1�	��h> �Öd11 do:f2 

do ></� decoupling off�È	G�GKÁ	•5ú�Ä 

 

 



 

�\�¶'w ��������   ������Uˆ������U‰ 

12 
Î����Lp�fL8  

12.1 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

�üE­���9K¼4{,X���`�� �È�áEÖ	Ü�Ÿ4¡�Ï�)P¬1�4{,X��Lp�fL8�T�» �Ä���� �È���Ý,X*ü��

7Ç�å�hA¹	Ã�¹�`�ä�Ô�G���¡�0 �Ä 

�Ò 12.1 ���° �ÃAQS 
` BSMS ,X���Ô�G�!5B  

 

12.2 �'�Ô
`�GKÁB��¾�'�Ô
`�GKÁB��¾�'�Ô
`�GKÁB��¾�'�Ô
`�GKÁB��¾  

�ü!7���¡�0�Ê �È���°�� �Ã�$	)��
`+	6å����FÑ�Ø�b�'�Ô(Š�Õ �È	G�S"u�ÝE¯> �rP` �Ä�V

�pLÔ?U�È�6AQS �ê BSMS ���Š��,X�¤�þ	)�� �È	¾LÔ?U�GKÁAQS �ê BSMS ��	Ã�¹�Z �È"u

�Ý�™?U�GKÁ�H�þ2Ï4³�Ä 

*ü��LÔ?U"¼�ã�Ö 

1�Ã�ü�'�Ô �Ä�GKÁ�ÅAQS �Ê�È CCU10 �î7¾�|
��| �Ä�GKÁ�Å�Ä  

2�Ã�ü�'�Ô �Ä�GKÁ�ÅBSMS �Ê�È BSMS CPU 
`K�,¬�î7¾�|
��| �Ä�GKÁ�Å�Ä  

12.3 B��¾�Ô��B��¾�Ô��B��¾�Ô��B��¾�Ô��  

!9Px�V�ß �Ö 

�`�ä�H�þB��¾,X�Ô��LÔ?U�¹�ß!9Px �Ö 



������
)�[�tKË�ÁK“ ��

������Uˆ������U‰  �\�¶'w �������� 

1�Ã�'�Ô+	6å���� �Ä,O�) �È�����á?UE¤> Topspin�Ä 

2�Ã�S*ü���°�!M6�S�Þ,X4Ó8F�Ô�G�'�Ô���°��+	$d �Ä 

3�Ã�'�Ô���°�Y,X2Ï4³ �ÈAQS�È�s�� �ÈBSMS�ÈVTU 1��Ä  

4�Ã�'�Ô AQS �î�S CCU10 G¡
� �Ä�V�p?U?–�³
��|,XE¯�z �È	Ã�¹�S*üCY4{4œ0Ã�ÄL$�b

PC 2Ï4³ �Å�ê5Ù�'�Ô Linux/UNIX + M6�ÄL$�b Linux 2Ï4³ �Å�� logging onto spect���Ä�� logging onto 

spect��(=)Ú�Þ��,O�)�� CCU10�È�Ô8�EîE›�� tty00 ,X RS232 E²�y�`�ä �Ä
��|�`�ä	â�î��

/��� system is ready���Ä  

5�Ã�'�Ô BSMS �î�S BSMS CPU G¡�„
��| �Ä?–�³ BSMS K�,¬ �È�î�Ý �� booting��

�� connecting��,X��/��µ�C �Ä 

6�Ã�ü+	6å�����ÞE¤> Topspin�Ä 

�üG¡
� CCU10 	â	Ã�¹�Ï�ã�a õ �� log onto spect���Ä  

E¬	Ã�¹�S*ü �� telnet spect��EîE›�¹�þ5%E²�y �� log onto spect���Ä  

12.4 B��¾�G��B��¾�G��B��¾�G��B��¾�G��  

�`�ä�H�þB��¾,X�G��LÔ?U�¹�ß!9Px �Ö 

1�ÃEÔ�Î Topspin�Ä 

2�Ã�S*ü �� init 5���GKÁ CCU10 '
	â�GKÁ AQS�Ä&•�ÏCY4{4œ0Ã�Ò�Û�È�JEg�9 �� init 5��


Q�¸ �Ä 

3�Ã�GKÁ���Ý�YF¼	)�� �ÈBSMS�Ã�s�� �ÃVTU 1��Ä  

4�Ã�S*ü��1…�!M6�S,X4v8F�Ô�G�GKÁ���°+	$d �Ä 

12.4.1 �ü�ü�ü�ü Windows 2Ï4³E¤> 2Ï4³E¤> 2Ï4³E¤> 2Ï4³E¤> Topspin 

1�Ã.BAxB��¾�Ä�� spect���Å�Æ4£
��| �Ä	Ã�¹&•�Ï����� M6�Þ,X CCU CY4{4œ0Ã�Ò�Û�9.B

Ax�ÄE¬	Ã�¹�S*ü �� telnet spect��EîE›�¹�þ5%E²�y�9A“KÂ �Ä 

2�Ã&•�Ï� M6�Þ,X Topspin �Ò�Û�Ä 

 

 

 


