
� � � � � � 
 
 � 
 � � � � � � � � � � � � 
 � �  � " � $

% & ( * , . / 0 2 4 % 7 8 : * < < 0 > 4 ? & @ B , C D C 4 G 7 C < 0 , H I B . J K 4 L ? C , C B M 4 % N C / C Q R B C , K 4

G S C 2 C U B , 4 ( Y [ C / U 0 ^ K 4 L ` C b C b * . * K C < d S f C h 0 ^ B C 0 h i

j k l n o l r s t u v w o w y z | } z ~ � � � t � � | � o � � � � � t � � | � o � z � t j � � � � | � o | � � t � w w o v w � � t � � � � � �

w � � y o j � � � � � z z � � } } � � � � � � � � ~ � � � � � n � � � � z �   � � ¡ t � � � � � � � � � £ � �
¤ j k l n ¥ � � � � � � � � ¨ © t ¥ � � � � � ~ �

� � � � � � s � } � � � l � � � � ~ n � � � � � � � j � � � � � z � � t � � | � � z � � } � n � � � � � � � l � � � � � � � � � � � � t
� � � � � �
° � z � � � � � � z � � } � j � � � � � z � � t n z � � � � � n � � � � � � � ² � � � � � t ³ z � � � � � } � j � � � � � z � � t n z � � � � �

´ µ Y < . ^ * d R H . B * <

k � � � � � � � � � � � � � � } � } � £ � � � � } � � � � � } � j k l n t � � � � � · } � � £ ¸ � � � � � � � z � � � � � � � � � � � � z � � } �

£ � � � � � t · � � � � � � � � � } � � � � � � � � � � � k � � � � � � z � � � � � � � � � � � � � � � � t � � � � � � � � � � � � � � � t � � � z � � � � � �

� � £ � � � } � z � � } � � t · � � � � � � � � � � � � } � � } � � £ � � � � £ � � � � � � � } � � � � � � � � � � � � � � � � � z � � � �

� � � � � } � � � � � · � � � � � � z � � � � � � � � � � � } � � Î � � � � � t � � � � � � � � � } � � � z � � � � � � � � � � � � � � z Î t � � z � � } �

� � z Î � � £ � � z � � � � · � � � � � � � � � � � � � � � � ~ � � } z � Ó t w v � � £ w v t v v v � � � � � � � � � � � � � � � � � � � � � � � � � �

� Î � � � � � � � � £ � � � } £ � ~ ¡ � � � � � � � � � � � £ � � � � z � � � � � � � � � · � � � � � � � } z � w v v � � � � � � } � � � � � j �

� } � � � × z � � � � t � � � � � � � � � � } � � � £ £ � � � � � } � £ � � � � } � � � � � ~ � � � � � � � � � } � � | � � � � } � � � } z � � � � � � � �

} � � � � � � � � � � £ � � � � } � � � � � } � � � � � � } z � � ~ � � � } z � � � � � £ Û � � � � � � z � � w Ü � k � � � � � z � } � � } � � | � ~

� � � � � � � � � � � � � � � � · � � � � � � � � � � � � � � � � � ~ £ � � � � � � � � � � } � � z � � � � � � � � � � � � � Û � � � � � � � � � � � � � � z � � � t

� } � � � � � z � � � � � � � � � Û � } � � � � � ~ � � � � £ ~ � � � � � Ü t � � � � � � � � ~ � � � � � � �   � � � � Ü · � � � � � � � � � � � � � � � � � � � ~

� � � � z � � � � £ � � � � } � � � � � � � � } � � � � � � �

© � � � � � � � � ~ � � � � � j k l n l � � � � � � � � � � r � � � � � s � � � � � � ~ t £ � £ � � � � � £ £ � � � � � � � £ n � � £ r } �

j k l n £ � � � � } � � � � � � � � � � � � � � � � } � � � � � � k � � � � £ � � � � } � � � � � � � � } � � � � £ � £ � � � � � � � � � � � � � } �

£ � � � � } � � � � � } � � � � z � � � } � t � � £ } � � } � � � � } � } � ~ � � £ � � � � } � � � � � } � � } � � � � � t � � � � � � � �

� � � � � � � � � � � £ � � £ � � z � � � � � � � � � £ � � � � � � � } � � � � z � � � � � � � � � � � � � � � � � � � � £ � k � � � � � � � � � � � � � } � � } �

� � � � � × z � � � £ � � � � z � � � � � � � � � � � � � � � £ � � � � � � £ � � £ � � � � � � � � £ � � � � } � � � � � ~ � � � � � � � � � � � � �

� � � � � � � £ � � £ � � � � � � � � £ � � � � � � £ � k � � � · } � | � � � � � } · � � � � � � � £ � } � � � � £ � � � � } � � � � � } �

� � � � � � � � £ � � � � } � � � � � } � � } � � � � � � � £ t � } � � } � � � � � � z � � � � � � � � × z � � � � � � � � t � � · £ � � � � } � � � �

� � � � � � × z � � � n � � £ r } � � } � � } � � � � � � � } � � � � � � � � � � } � � � � � t } � � � � � � � � ~ � � � } � � � £ £ � � � � � £ �

j � � � � � � � � � � t · � � } � � � £ � � � � � � � � � z � � � � � � } � � � � · | � ~ � � � � � � � � � � � � � � � � � � � � � � � � �

¨ � � £ � � � � � ~ � � � � � � � � � � z � � � � � } � � � � � £ · � � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � } � � � � � } � j k l n t



5m

LIDAR Thomson Scattering
Mirrorç  Deposition, Erosion (Sputtering)ç  Swelling, distortion
Windowsç  Permanent/Transient absorptionç Radio luminescenceç  Swelling, distortion

Pressure Gaugesç  RIC,RIEDç  Filament aging

Bolometersç  RICç  Nuclear heatingç  Sputteringç  Contact degradationç  Differential swelling
   and distortion

Magnetic Coilsç  Radiation Induced
   Conductivity (RIC)ç  RadiationInduced
   Electric Degradation
   (RIED)ç  Radiation Induced
   Electromotive Force
   (RIEMF)

Impurity Monitoring
Mirror: same as above
Windows: same as above
Fiberç  Permanent/Transient absorptionç Radio luminescence

Neutron Cameraç  Noise due to  è -ray, proton,
   é  backgroundç  Radiation damage on solid state
   detectors
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