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Development of a short-pulse laser 
enhancement cavity for intense-laser/x-ray 

pump-probe experiments at 6.5 MHz 



'�

Collaborators 

*���� �$+��	�,��-�
.���� ��+�/�� ���
0�� ��-�/�1�����
���������	&��
��
��2� ��*���
�#���3+�4��
� �
#���4+���	 #2�� #�
���-��5�	���

APS 
Sector 7 

�����
������

5	��������
.�����	,������
��#����&��
����$��%��

3	��5��
"#�&�����#�����
������5�� �
"������0������

�������	����	���������������

�������� �	��!"�



6�

Outline 
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Scientific Motivation 
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Demonstrated Control Over Molecular Alignment 
and X-ray Absorption 
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Dilute sample, signal is weak, we’re looking for changes that are subtle 
 need to use the full flux offered by the APS! n
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Typical Laser, Synchrotron X-ray Rep-Rate Mismatch 
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High Rep-Rate Laser at 7ID-D 
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Amplifying while maintaining a high repetition rate 
Passive Enhancement Cavity 
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Fabry-Perot resonator basics 
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How does this work for pulsed lasers? 

•  �� �#����� ��&�-��� ��,��;	�����
��&��

()�

��

'��
*�
+�*� ��M�� CA�����
�� ���������D��



Active stabilization of cavity length 
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Generating the error signal:  Pound-Drever-Hall 
locking technique 
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Pound Drever Hall locking basics 
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Pound Drever Hall locking 
•  �#����&�-	�� �����������&��2� #�,��;	�����Ω�� ������ ����-����-��� �Cω�S�Ω)�

•  !#�����Ω���� #� ���-����-�������	 ��-������������2�- #�
–  ����������������-����-��������R�� �-�,��&����� ��

•  �#� �-� �� ��������2����2� #���&�����,��;	�����ω���	 �2� #����������
��
-��
������������ �
�?����2� #�,��;	������G�

–  Ω�C�� ��,��������� 2��������������-���-����-�D�

–  2Ω�C�� ��,��������� 2������-����-�D�

(@�

Isolate this part D�

8������	,����



(>�

Enhancement Cavity for Duetto at 6.5 MHz 
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Setup in 7ID-D 
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Cavity Layout 
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Low noise, cw 
NPRO laser 

EOM 
telescope 

I.C. photodiode 

Herriot cell 
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Analyzing Performance 
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Summary 
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