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#0-�)9:865);:9�65�:0-��76336�41991659�,-736?-,�)�9-:�6.�9+1-5:1.1+�159:8;4-5:9�:0):�=-8-�
+633-+:1<-3?�256=5�)9�:0-��76336��;5)8�";8.)+-��>7-814-5:9� )+2)/-����"� ��):�-)+0�6.�:0-�
�76336�����������������)5,����3)5,15/�91:-9�'�(��#0-���"� �159:8;4-5:9�67-8):-,�.864�:0-�:14-�6.�
,-736?4-5:�:6�"-7:-4*-8������):�-)+0�91:-�'�(��#019�+633-+:165�.864�:0-��76336����91:-�+65919:9�6.�
+3-)5-,��+688-+:-,���"����:)*;3)8�.13-9�6.�";78):0-84)3��65��-:-+:68��>7-814-5:��"�����)5,�
�63,��):06,-��65��)/-��������8)=�,):)�.68�:0-�7-816,�6.��7813�
�������:086;/0��;3?����������
#0-9-�9+1-5:1.1+��06;9-2--715/�)5,�+644)5,�<-81.1+):165�,):)�=-8-�->:8)+:-,�.864���"��9�
681/15)3���"� �,):)�)8+01<)3�:)7-9��)396�256=5�)9��!�"�$�:)7-9��:0):�8-+68,-,�8-)88)5/-,�)5,�
:14-�-,1:-,��8)=��;5786+-99-,�*15)8?�,):)�:8)5941::-,�.864�:0-�4665���
�
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�
�864��7813����
�:6��-*8;)8?�������)7786>14):-3?��


���"� ��!�"�$�:)7-9�=-8-�/-5-8):-,�
):�:0-���"���605965�"7)+-��-5:-8��#0-?�=-8-���:8)+2��,1/1:)3��67-5�8--3�4)/5-:1+�:)7-9���5-�
�!�"�$�:)7-�+65:)15-,�)����06;8��+65:15;6;9�8-+68,15/�6.�:0-�8)=�*15)8?�,):)�.68�)33�:0-�
��"� �159:8;4-5:9�,-736?-,�):�65-�6.�:0-��76336�3)5,15/�91:-9�'
(���):)�.864�9-<-8)3�
159:8;4-5:9�=-8-�15:-84-90-,�15:6���"� �.8)4-9��-)+0�+65919:15/�6.������"� �,):)�=68,9�)9�
906=5�15��77-5,1>������
�
�5�:0-�?-)89�.6336=15/�:0-�+65+3;9165�6.�:0-��76336�786/8)4��)33�6.�:0-9-�:)7-9�=-8-�369:���5�:0-�
?-)8��
�
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��6.�:0-9-�:)7-9��+65:)1515/�,):)�.864��7813���������:086;/0��;3?����������=-8-�
.6;5,�):�:0-�%)9015/:65��):165)3�!-+68,9��-5:-8�'�(����;5,15/�.864�:0-���"���;5)8��,<)5+-,�
"+1-5+-����>7368):165�!-9-)8+0����"�!��)5,� 3)5-:)8?��):)��8+01<15/��!-9:68):165����#6639�
� ��!#��786/8)49�����
&��

�����"�!�)5,������&��

��� ��!#���.)+131:):-,�:0-�
->:8)+:165�6.�,):)�.864��!�"�$�:)7-9�'�(�)5,�:8)59.684):165�:6�8)=�,1/1:)3�,):)�9-:9�6.�<)816;9�
3-<-39�6.�786+-9915/��964-�6.�=01+0�)8-�)8+01<-,�):�:0-���"��"7)+-�"+1-5+-��):)��668,15):-,�
�8+01<-���""�����'�(��

•� �""����,):)�9-:� " ��

����+65919:9�6.�,)13?�*15)8?�.13-9�6.�8)=��15:-84-90-,��76336����
->7-814-5:�,):)�@)9�8-),A�)5,�->:8)+:-,�.864�:069-��
���!�"�$�:)7-9��*;:�=1:06;:�
+688-+:1659�.68�6*<16;9�*1:�-88689��#0-9-�6*<16;9�*1:�-88689�)5,�*?:-�901.:9�)5,�9731:9�.864�:)7-�
8-),9�=-8-�+688-+:-,�:6�4)2-�+3-)5-,��8)=��76336����,)13?�*15)8?�.13-9�.68��""����,):)�9-:�
 " ��

�������688-+:1659�=-8-�76991*3-�*-+);9-�:0-�681/15)3���"� ��!�"�$�,6+;4-5:�19�
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,6+;4-5:�+633-+:165�)9�:019�,):)�,-9+817:165�.13-��
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Required Reading 
 
The user should read several publications before using this collection. 
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Required: [3] provides a detailed description of the contents of the ALSEP ARCSAV tapes. 
Relevant sections in [3] are 	����
��������������)5,��77-5,1?���15+3<,15/�7)/-:������;096</0���
���;0);�-?73)15�;0-�"����)5,������4-):<9-4-5;:.  [6] provides detailed engineering and 
operations information about the Apollo 12 ALSEP station (also known as Array A and ALSEP 
1) and the SIDE and CCIG experiments. The most relevant chapters in [6] are 6 - ALSEP 
Telemetry Subsystem and 11 – SIDE/CCIG Operations.. The most relevant chapters in [6] are 6 - 
ALSEP telemetry subsystem, and 10 - LSG operations, modes and measurements. 
 
Strongly Recommended: [2] provides a very detailed operational history of each individual 
ALSEP experiment, including operational status, anomalies, and failures by date.  [11] describes 
the SIDE experiment and reports initial results. [13] provides a detailed description of each SIDE 
and CCIG science, engineering, and housekeeping measurement, while [14] presents only SIDE 
measurements but includes an explanation of the SIDE instrument and how it worked. [12] 
provides the SIDE and CCIG final engineering report that covers electrical, thermal, and 
mechanical descriptions of the instrument. 
 
Additional detailed engineering and operations information on the �76336�	
���"� �:;);165��)3:6�
256>5�):��99)@����)5,�;0-�"����)5,������-?7-914-5;:��:--�&�'��&�'��)5,�&�'� For a brief 
description of a specific Apollo scientific experiment together with its operational history and its 
data content, formats, and availability during the Apollo era, see [10]. 
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#01:�+633-+;165�+65;)15:�;09--�;@7-:�6.�,);)�796,<+;:��where each type consists�6.�)�.13-�6.�;14-�
69,-9-,���"����,);)�15�.1?-,�>1,;0�;)*<3)9�.694);���;)*��)5,�)�,-;)+0-,� �"�3)*-3���?43��;0);�
,-.15-:�;0-�.694);�)5,�+65;-5;:�6.�;0-�,);)�.13-��

•� !)>�"+1-5+-��);)������,)13@�796,<+;:�6.�9)>�"���������:+1-5;1.1+�4-):<9-4-5;:�>1;0�
.13-5)4-:�)	
(:1,-(	��
���(3	()9+:)=�;)*��?43��>0-9-�����1:�;0-�,)@�6.�@-)9��

•� !)>��6<:-2--715/����5-�796,<+;�6.�9)>�)5)36/�"�����6<:-2--715/���5/15--915/��,);)�>1;0�
.13-5)4-�)	
(:1,-(	��
(3	()9+:)=(02�;)*��?43��)5,�

•� �644)5,�$-91.1+);165����5-�796,<+;�+65;)1515/�)�36/�6.�"����������644)5,�
$-91.1+);165:�>1;0�.13-5)4-�)	
(:1,-(	��
(3	()9+:)=(+=�;)*��?43��
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#0-:-�796,<+;:�+65;)15�9)>, unreduced 4-):<9-4-5;:�6.�;0-�,1..-9-5;1)3�-5-9/@�:7-+;9<4�6.�
76:1;1=-�165:�0)=15/�-5-9/1-:�.964���
�;6������-$�7-9�<51;�+0)9/-�)5,�.964�	��;6��
���-$�7-9�<51;�
+0)9/-�):�)+8<19-,��9-:7-+;1=-3@��*@�;0-�36>�-5-9/@�4)::�)5)3@A-9�,-;-+;69�)5,�;0-�01/0�-5-9/@�
;6;)3�165�,-;-+;69�6.�"����&�'���#0-:-�796,<+;:�)3:6�+65;)15�9)>��<59-,<+-,�,-5:1;@�)5,�
;-47-9);<9-�4-):<9-4-5;:�.69�79-::<9-:�9)5/15/�.964�	����;699�;6�	��	
�;699�):�)+8<19-,�*@�;0-�
�����-?7-914-5;�&�'�;0);�>):�+655-+;-,�*@�)�+)*3-�;6�"�����#0-�9)>�"���������,);)�)9-�
1,-5;1.1-,�*@��-):<9-4-5;��<4*-9:�B���5C��B���5C�)5,�B���5C�&����'�)5,�>-9-�+65=-9;-,�
>1;015�;0-�-?7-914-5;:�;6�,1/1;)3�,);)�numbers (DN)�)5,�:;69-,�15�;0-�,-:1/5);-,���"� ��)15�
�9)4-�%69,:�	
���	������
���)5,����&����'�);�;0-�7967-9�,-4)5,�;14-�15�:-91)3�.694�.69�9-3)@�;6�
�)9;0���ALSEP Main Frame Words are also known as ALSEP data words or simply as ALSEP 
words.�
�
�)+0�,)13@��"����.13-��)	
(:1,-(	��
���(3	()9+:)=�;)*��+65:1:;:�6.�65-�0-),-9�9-+69,�
.6336>-,�*@�;>6�;)*3-:�15�;01:�69,-9��
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��� �/+./:����;3715/�:/-8:.�<2+<�3./7<303/;�<2/�-85=67;��03/5.;��37�<2/�&36/"00;/<;�+7.�$+?�+<+�
<+,5/;��

��� &36/"00;/<;�&+,5/�����87/�:/-8:.�03@/.�?3.<2��%����<+,5/�<2+<�9:8>3./;�+�./:3>/.�;+695371�
:+</�+.4=;</.�./5+A�<36/�+;�+7�800;/<�37�63553;/-87.;�08:�-869=<371�<2/�<36/�08:�/+-2�.+<+�
6/+;=:/6/7<�37�/+-2�$+?�+<+�&+,5/�:/-8:.���
To compute the time for a specific data measurement, add the milliseconds time offset found 
in this single-record table TimeOffset for the data measurement column of interest to the 
recorded time stamp (earth-received time) in the first column of the RawData record 
containing the data measurement of interest. 

&2/�;+695371�:+</�+.4=;</.�./5+A�<36/;��800;/<;��?/:/�-+5-=5+</.�=;371�+7���%�#�0:+6/�
.=:+<387�<36/�80��

����63553;/-87.;�9/:�0:+6/��8:����

��63553;/-87.;�9/:���%�#�.+<+�
?8:.��


�� $+?�+<+�&+,5/�����6=5<3�:/-8:.�03@/.�?3.<2��%����<+,5/�-87<+37371�:+?�%����+7.������
;-3/7<303-�+7.�/7137//:371�.+<+�?2/:/�/+-2�:/-8:.�-87<+37;�87/�%����0:+6/�<2+<�-87;3;<;�80�
�
�%�����+<+�(8:.;�(����<8�(���
��;=,-866=<+</.�37���%�#�(8:.;�����
�����������+7.�
�
���?23-2�9:8>3./�%���	�����6/+;=:/6/7<;�7=6,/:/.�D���7E��D���7E�+7.�D���7E�)
*��
&2/:/�+:/�����%����0:+6/;��7=6,/:/.�0:86�
�<8������37�87/�%����D1:8=7.�95+7/E�-A-5/�
,/08:/�:/9/+<371��&2/:/�+:/����%����D1:8=7.�95+7/E�-A-5/;�37�87/�%����03/5.�)���9+1/;������
<8�������
��9+1/���
�*��?2/:/�<2/�1:8=7.�95+7/�>85<+1/�3;�;</99/.�<2:8=12����>+5=/;�)���9+1/�
����*��87/�08:�/+-2�%����-A-5/��,/08:/�:/9/+<371�08:�+�7/?�%����03/5.����+-2�:/-8:.�,/137;�
?3<2�<2/�/+:<2�:/-/3>/.�<36/�37�'&��08:�<2/�;/<�80�.+<+�37�<2+<�:/-8:.�08558?/.�,A�/312<�
-85=67;�-87<+37371��
�%�����+<+�(8:.;�6/+;=:/6/7<;��

•� �85=67�(����3;�%����(8:.���<2+<�-87<+37;�%����6/+;=:/6/7<�������?23-2�3;�<2/���,3<�
%����0:+6/�-8=7</:�:+71371�0:86�./-36+5�37</1/:�>+5=/�
�<8�������

•� �85=67�(����3;�%����(8:.���?23-2�-87<+37;�87/�80�%���	�����6/+;=:/6/7<;������<8�
���

�8:�������+;�3./7<303/.�37�<2/�9:/-/.371�� /+;��-85=67��?2/:/����
�-87<+37;������
8=<9=<�;-3/7-/�.+<+�������-87<+37;�+������</69/:+<=:/�6/+;=:/.�+<�<2/�1+1/�2/+.�;3<<371�
87�<2/�5=7+:�;=:0+-/�������-87<+37;������;-3/7-/�6/+;=:/6/7<�:+71/��+7.�������������
����������
��+7.�������-87<+37�%����/5/-<:873-;�</69/:+<=:/;��?23-2�6+A�,/�=;/0=5�
?2/7�37</:9:/<371�;-3/7<303-�.+<+�0:86�%����+7.��������55�%����(8:.���6/+;=:/6/7<;�
+:/���,3<;�+7.�:+71/�0:86�37</1/:�>+5=/�
�<8�������!���

•� �85=67�(��
�3;�%����(8:.�
�?23-2�-87<+37;�87/�80�%����6/+;=:/6/7<;�����
�<8����
�
��2312�/7/:1A�-=:>/.�95+</�+7+5AB/:�;</9�>85<+1/;�0:86�<2/�&8<+5��87��/</-<8:��+;�
3./7<303/.�37�<2/�9:/-/.371�� /+;��-85=67���55�%����(8:.�
�6/+;=:/6/7<;�+:/���,3<;�+7.�
:+71/�0:86�./-36+5�37</1/:�>+5=/�
�<8�������!��

•� �85=67�(������9:8>3./;�<2/�2312�/7/:1A�.+<+�>+5=/�0:86�<2/�&8<+5��87��/</-<8:�
:/;=5<371�0:86�-86,37371�%����(8:.;���+7.���<2+<�-87<+37�%����6/+;=:/6/7<;�������
�68;<�;317303-+7<��
�,37+:A�.313<;�C�
�<8�����./-36+5�C�80�+��
�,3<�-8=7<��+7.��������5/+;<�
;317303-+7<��
�,37+:A�.313<;�C�
�<8�����./-36+5�C��80�+��
�,3<�-8=7<���:/;9/-<3>/5A��37<8�+�
./-36+5�37</1/:�>+5=/�:+71371�0:86�
�<8����������!���

•� �85=67�(����3;�%����(8:.���?23-2�-87<+37;�87/�80�%����6/+;=:/6/7<;�����
�<8����
����/@9/:36/7<�;<+<=;�:/+.371;�-866+7.�+7.�68./�:/13;</:;�.+<+�+7.�1:8=7.�95+7/�;</9�
7=6,/:;��3./7<303/.�37�<2/�9:/-/.371�� /+;��-85=67���55�%����(8:.���6/+;=:/6/7<;�+:/�
��,3<;�+7.�:+71/�0:86�./-36+5�37</1/:�>+5=/�
�<8�������!��

•� �85=67�(����3;�%����(8:.���?23-2�-87<+37;�87/�80�%����6/+;=:/6/7<;�������<8����
���+7.����
�<8��������>/58-3<A�035</:�>85<+1/;��+;�3./7<303/.�37�<2/�9:/-/.371�� /+;��
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+63<45���33�%����(69,���4-):<9-4-5;:�)9-���*1;:�)5,�9)5/-�.964�,-+14)3�15;-/-9�=)3<-�
��;6��
����!��

•� �63<45�(����1:�%����(69,���>01+0�+65;)15:�65-�6.�%����4-):<9-4-5;:�����������
����)5,������;6�������01/0�-5-9/@�+<9=-�73);-�)5)3@A-9�:;-7�=63;)/-:�.964�;0-� )::�
�5)3@A-9��):�1,-5;1.1-,�15�;0-�79-+-,15/�� -):��+63<45���33�%����(69,���4-):<9-4-5;:�
)9-���*1;:�)5,�9)5/-�.964�,-+14)3�15;-/-9�=)3<-���;6��
����!��)5,�

•� �63<45�(�������796=1,-:�;0-�36>�-5-9/@�,);)�=)3<-�.964�;0-� )::��5)3@A-9�9-:<3;15/�
.964�+64*1515/�%����(69,:���)5,����;0);�+65;)15�%����4-):<9-4-5;:�������46:;�
:1/51.1+)5;����*15)9@�,1/1;:B���;6�����,-+14)3�B�6.�)�
��*1;�+6<5;��)5,�������3-):;�
:1/51.1+)5;����*15)9@�,1/1;:B���;6�����,-+14)3�B�6.�)�
��*1;�+6<5;���9-:7-+;1=-3@��15;6�)�
,-+14)3�15;-/-9�=)3<-�9)5/15/�.964���;6����������!	�

�:�56;-,�)*6=-��;0-:-�raw measurements are provided as decimal integers with units of data 
number (DN) which is another name for digital unit (DU), the term typically used in ALSEP 
documentation. DN or DU, also known as digital count or instrument count, is the unit of 
measure for the raw digital number output by the experiment analog-to-digital converter. The 
label specifies units of DN which is the PDS convention	�

&0-�#�%�,);)�3)*-3�,-.15-:�.69�3)@6<;�6.�;01:�;)*3-�)5,�796=1,-:�)�469-�,-;)13-,�,-:+917;165�6.�
-)+0�+63<45	���,,1;165)3�-?73)5);165�6.�;0-�+65;-5;:�1:�796=1,-,�0-9-��

•� $-+69,:�)9-�69,-9-,�*@�;0-�-)9;0�9-+-1=-,�;14-�15�'&��15�;0-�.19:;�+63<45	�The format is 
YYYY-DDDTHH:MM:SS.sss, where DDD is day of year.�

&01:�-)9;0�9-+-1=-,�;14-�1:�;0-�;14-�>0-5�;0-�.19:;�>69,�6.�;0-���%�#�.9)4-�+65;)1515/�
;0-�%����(69,����(�����4-):<9-4-5;�>):�9-+-1=-,�65�-)9;0��9-.-9-5+-,�;6�;0-�:;)5,)9,�
;14-�:1/5)3�9-+-1=-,�);�;0-� )55-,�%7)+-��31/0;�!-;>692�:;);165	��(0-5�;0-�67-9);69:�
0),�)�796*3-4�9-),15/�;0-�;14-�:1/5)3��;0-@�:<*:;1;<;-,�1;�>1;0�)�+647<;-9�/-5-9);-,�;14-��
>01+0�;0-@�+)33-,�;0-�C:6.;>)9-�+36+2D	��

&0-�-)9;0�9-+-1=-,�;14-�1:�.6336>-,�*@�)�8<)31;@�.3)/�>01+0�1:�:-;�;6�)5�):;-91:2�C�D�1.�;0-�
;14-�=)3<-�1:�.964�;0-�:6.;>)9-�+36+2��1.�;0-9-�1:�)�:<:7-+;-,�;9)5:41::165��,);)�
:@5+09651A);165�69�;)7-�9-),�-9969�15�;0-�=)3<-��69�1.�;0-�;14-�=)3<-�1:�+3-)93@�6<;:1,-�;0-�
-?7-+;-,�9)5/-�.69�;01:�9-:;69);165�-..69;	����5-/);1=-�:1/5�C�D�15,1+);-:�;01:�=)3<-�1:�;0-�
-)9;0�9-+-1=-,�;14-��)5,�;0-�=)3<-�,6-:�56;�0)=-�)�:<:7-+;-,�9-),�69�;9)5:41::165�-9969�69�
;0);�1;�1:�<5256>5�1.�;0-9-�>):�)5�-9969�and therefore could still contain an error	�

•� ��(��,);)�=)3<-�6.�15;-/-9�����5-/);1=-�515-��15,1+);-:�)�41::15/�=)3<-	�

•� �)+0�(��,);)�=)3<-�1:�.6336>-,�*@�)�8<)31;@�.3)/�>01+0�1:�:-;�;6�)5�):;-91:2�C�D�1.�;0);�
,);)�=)3<-�0):�)�:<:7-+;-,�;9)5:41::165��,);)�:@5+09651A);165�69�;)7-�9-),�-9969	����
5-/);1=-�:1/5�C�D�15,1+);-:�;01:�,);)�4-):<9-4-5;�,6-:�56;�0)=-�)�:<:7-+;-,�9-),�69�
;9)5:41::165�-9969�69�;0);�1;�1:�<5256>5�1.�;0-9-�>):�)5�-9969�and therefore could still 
contain an error	�

•� �77-5,1?���796=1,-:�)�+96::�9-.-9-5+-�6.�%���
�����4-):<9-4-5;�5<4*-9:�C���5D��
C���5D�)5,�C���5D�;6�;0-19�36+);165
5)4-�)5,�;0-�%����.9)4-�5<4*-9:�15�>01+0�;0-@�
)77-)9	��,,1;165)3�15.694);165�15+3<,-:�:-5:69�9)5/-:��56415)3�=)3<-:��69�,-+14)3�+6<5;�
9)5/-:	��To better understand the raw measurements, the user should also refer to the 
required reading sections in [3] and [6].�

•� &6�+647<;-�;0-�;14-�.69�)�:7-+1.1+�,);)�4-):<9-4-5;��),,�;0-�41331:-+65,:�;14-�6..:-;��
>01+0�1:�.6<5,�15�;0-�:15/3-�9-+69,�;)*3-�&14-"..:-;:�.69�;0-�,);)�4-):<9-4-5;�+63<45�
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5,�/49+7+89��95�9.+�9/3+�89'36��+'79.�7+)+/;+*�9/3+��/4�9.+�,/789�)52:34�5,�9.+��'<�'9'�
7+)57*�)549'/4/4-�9.+�*'9'�3+'8:7+3+49�5,�/49+7+89��

•� The earth-received times can be reformatted from YYYY-DDDTHH:MM:SS.sss to 
decimal day by extracting the day of year (DDD), hour (HH), minute (MM), and seconds 
(SS.sss) strings from the timestamp, converting them to floating point, then performing 
this calculation:  

decimal day = DDD + (HH*3600. + MM+60. + SS.sss) / 86400.0 

where 86400.0 is the number of seconds in a day.  Pay careful attention to the number of 
digits the computer carries.  For example, to preserve the millisecond-resolution of the 
timestamps 11 decimal digits (or 35 binary digits) need be kept, and therefore the 
variables DDD, HH, MM, and SS.sss may need to be defined as double-precision floating 
point. Using single-precision floating-point variables to reformat the timestamps would 
reduce the resolution to about a second.�

�
��������	�		��

��������������
�
!./8�675*:)9�)549'/48�7'<��:47+*:)+*� �����5:8+1++6/4-������3+'8:7+3+498��/*+49/,/+*�(>�
�+'8:7+3+49��:3(+78����4��,753�'4'25-�8+48578�9.'9�/4*/)'9+�9.+�)54*/9/54�5,�9.+� ����
+=6+7/3+49���5:8+1++6/4-�3+'8:7+3+498�'7+�8957+*�/4��� ���#57*�

�$
%�,57�7+2'>�95��'79.��
�
!.+�� �������,/2+��'�	&8/*+&����&2�&'7)8';&.1�9'(��)548/898�5,�54+�.+'*+7�7+)57*�,5225<+*�(>�
9<5�9'(2+8�/4�9./8�57*+7��
��� �+'*+7����8/4-2+�7+)57*�9.'9�/*+49/,/+8�9.+�)52:348��,/+2*8��/4�9.+�!/3+�,,8+98�'4*��'<���

9'(2+8��

	�� !/3+�,,8+98��!'(2+�����54+�7+)57*�,/=+*�</*9.�� ����9'(2+�9.'9�675;/*+8�'�*+7/;+*�8'362/4-�
7'9+�'*0:89+*�*+2'>�9/3+�'8�'4�5,,8+9�/4�3/22/8+)54*8�,57�)536:9/4-�9.+�9/3+�,57�+').�*'9'�
3+'8:7+3+49�/4�+').��'<���!'(2+�7+)57*��

!.+�8'362/4-�7'9+�'*0:89+*�*+2'>�9/3+8��5,,8+98��<+7+�)'2):2'9+*�:8/4-�9.+�8'3+��� ���
,7'3+�*:7'9/54�9/3+�as the Raw Science Data Product:  
�
����3/22/8+)54*8�6+7�,7'3+��57�
���


�3/22/8+)54*8�6+7��� ���*'9'�<57*��

3.� �'<����!'(2+�����3:29/�7+)57*�,/=+*�</*9.�� ����9'(2+�)549'/4/4-�7'<�'4'25-� ����
�5:8+1++6/4-�*'9'��<.+7+�54+�7+)57*�)549'/48�9.+�.5:8+1++6/4-�3+'8:7+3+498�,753�9<5�
�� ���,7'3+8���').�7+)57*�(+-/48�</9.�9.+�+'79.�7+)+/;+*�9/3+�/4�"!��,57�9.+�8+9�5,�*'9'�/4�
9.'9�7+)57*�,5225<+*�(>�9<5�7'<�'4'25-�3+'8:7+3+498�/*+49/,/+*�(>�9.+/7� �����+'8:7+3+49�
�:3(+7�����4�������)549'/48�9.+�25<�+4+7->�*+9+)957���'88��4'2>?+7��)5:49�7'9+�'4*����	�
)549'/48�9.+�./-.�+4+7->�*+9+)957��!59'2��54��+9+)957��)5:49�7'9+����59.����3+'8:7+3+498�
)5367/8+���(/98�'4*�'7+�675;/*+*�/4�9./8�9'(2+�'8�decimal integers ranging from 0 to +255 DN. 
The user should refer to the required reading sections in [3] and [6] to understand the raw HK 
measurements. Also Table 6-XVI of [6], shown in Appendix B, specifies the operating ranges 
in physical units, not DN, for the analog sensors for the HK measurements. Table 6-XV of 
[6], shown in Appendix C, specifies the operating limits for both HK sensors. 

!.+��� �*'9'�2'(+2�*+,/4+8�,57�2'>5:9�5,�9./8�9'(2+�'4*�*+8)7/(+8�9.+�)549+498�5,�+').�)52:34���
�**/9/54'2�+=62'4'9/54�5,�9.+�)549+498�/8�675;/*+*�.+7+��

•� �+)57*8�'7+�57*+7+*�(>�9.+�+'79.�7+)+/;+*�9/3+�/4�9.+�,/789�)52:34���

!./8�+'79.�7+)+/;+*�9/3+�/8�9.+�"!��9/3+�<.+4�9.+�,/789�<57*�5,�9.+��� ���,7'3+�
4:3(+7��
�<'8�7+)+/;+*�54�+'79.��7+,+7+4)+*�95�9.+�89'4*'7*�9/3+�8/-4'2�7+)+/;+*�'9�9.+�
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�+77/.�$9+-/��5312=� /=@8;4�<=+=387���'2/7�=2/�89/;+=8;<�2+.�+�9;8,5/6�;/+.371�=2/�
=36/�<317+5��=2/B�<>,<=3=>=/.�3=�@3=2�+�-869>=/;�1/7/;+=/.�=36/��@23-2�=2/B�-+55/.�=2/�
D<80=@+;/�-58-4E���

%2/�/+;=2�;/-/3?/.�=36/�3<�08558@/.�,B�+�:>+53=B�05+1�@23-2�3<�</=�=8�+7�+<=/;3<4�D�E�30�=2/�
=36/�?+5>/�3<�0;86�=2/�<80=@+;/�-58-4��30�=2/;/�3<�+�<><9/-=/.�=;+7<63<<387��.+=+�
<B7-2;873C+=387�8;�=+9/�;/+.�/;;8;�37�=2/�?+5>/��8;�30�=2/�=36/�?+5>/�3<�-5/+;5B�8>=<3./�=2/�
/A9/-=/.�;+71/�08;�=23<�;/<=8;+=387�/008;=�����7/1+=3?/�<317�D�E�37.3-+=/<�=23<�?+5>/�3<�=2/�
/+;=2�;/-/3?/.�=36/��+7.�=2/�?+5>/�.8/<�78=�2+?/�+�<><9/-=/.�;/+.�8;�=;+7<63<<387�/;;8;�8;�
=2+=�3=�3<�>7478@7�30�=2/;/�@+<�+7�/;;8;�and therefore could still contain an error��

•� %2/�<=+=><�-85>67��@23-2�08558@<�=2/�/+;=2�;/-/3?/.�=36/��-87=+37<�08>;�
�,B=/�05+1<�
-893/.�0;86�=2/��#�$�&�=+9/<���+-2�,B=/�3<�87/�80�=2/�08>;���,3=�<B7-�<=+=><�05+1<�08;�
=2/���$�"�0;+6/��%2/�87/�,B=/�05+1<�0;86�5/0=�=8�;312=�+;/��
��>7/.3=/.�=36/�<B7-�<=+=><��
���>7/.3=/.�.+=+�<B7-�<=+=><�����/.3=/.�=36/�<B7-�<=+=><��+7.�
��/.3=/.�.+=+�<B7-�<=+=><���
%2/�=36/�<B7-�<=+=><�-+7�,/�+7B�?+5>/�,/=@//7�	�+7.����@235/�=2/�.+=+�<B7-�<=+=><�-+7�
875B�,/�	��
�����8;���(�)���5=28>12�$/-=387���80�(�)�/A95+37<�=2/�<=+=><�?+5>/<��3=�.8/<�78=�
./037/�=2/�.300/;/7-/�,/=@//7�>7/.3=/.�+7.�/.3=/.�<=+=><�05+1<�nor does ALSEP literature 
that was searched.�

•� ��HK data value�80�37=/1/;�����7/1+=3?/�737/��37.3-+=/<�+�63<<371�?+5>/��

•� �+-2�HK data value�3<�08558@/.�,B�+�:>+53=B�05+1�@23-2�3<�</=�=8�+7�+<=/;3<4�D�E�30�=2+=�
.+=+�?+5>/�2+<�+�<><9/-=/.�=;+7<63<<387��.+=+�<B7-2;873C+=387�8;�=+9/�;/+.�/;;8;�����
7/1+=3?/�<317�D�E�37.3-+=/<�=23<�.+=+�6/+<>;/6/7=�.8/<�78=�2+?/�+�<><9/-=/.�;/+.�8;�
=;+7<63<<387�/;;8;�8;�=2+=�3=�3<�>7478@7�30�=2/;/�@+<�+7�/;;8;�and therefore could still 
contain an error��

•� %8�-869>=/�=2/�<=+;=�=36/�08;�+�<9/-303-����6/+<>;/6/7=��add =2/�63553</-87.<�=36/�
800</=��@23-2�3<�08>7.�37�=2/�<3715/�;/-8;.�=+,5/�%36/!00</=<�08;�=2/����6/+<>;/6/7=�
-85>67�80�37=/;/<=��=8�=2/�=36/�<=+69��/+;=2�;/-/3?/.�=36/��37�=2/�03;<=�-85>67�80�=2/�
#+@���;/-8;.�-87=+37371�=2/����6/+<>;/6/7=�80�37=/;/<=��

�
�����
���	��
������
��������������
�
%23<�9;8.>-=�9;8?3./<�+�=36/�8;./;/.�581�80�-866+7.<�<9/-303-�=8�$����+7.������89/;+=387<�
=2+=�@/;/�;/-/3?/.�,B��98558�
����$�"�+7.�+-=/.�>987��%2/</��866+7.�&/;303-+=387<���&��+;/�
<=8;/.�37���$�"�'8;.�
��+<��/+<>;/6/7=� >6,/;<������+7.������(�)�08;�;/5+B�=8��+;=2��
��
%2/��$�����&�035/��+
�*<3./*
���*5
*+;-<+?*-?�=+,��-87<3<=<�80�87/�2/+./;�;/-8;.�+7.�87/�
=+,5/�37�=23<�8;./;��

�� �/+./;����<3715/�;/-8;.�=2+=�3./7=303/<�=2/�-85>67<��03/5.<��37�=2/��&�81�=+,5/��
��� �&�81��%+,5/�����6>5=3�;/-8;.�03A/.�@3.=2��$����=+,5/�9;8?3.371�+�581�80�=36/�8;./;/.�

�866+7.�&/;303-+=387���&��6/<<+1/<�08;�$����+7.������89/;+=387<����&�6/<<+1/<�-87<3<=�
80�+�-866+7.�-8>7=/;�-8./��=2/��&�?+5>/��+7.�3=<��/<<+1/��--/9=+7-/�">5</����"��,3=�05+1�
=2+=�;/+.<�8>=�+�D
E�@2/7�=2/�-866+7.�9+;3=B�/;;8;�-2/-4�@+<�<>--/<<0>5�+7.�=2/�-866+7.�
@+<�+--/9=/.�+7.�+-=/.�>987��+<�/A95+37/.�87�9+1/�����80�(�)����+-2�;/-8;.�-87=+37<�+7�
/+;=2�;/-/3?/.�=36/��+�=36/�<=+=><�03/5.��=2/�-866+7.�-8>7=/;�-8./�as an octal integer,�+7.�3=<�
��"�08;�87/��&�6/<<+1/���%2/��&�?+5>/<�08;�$���������89/;+=387<�+;/�53<=/.�37��99/7.3A�
��80�=23<�.8->6/7=��

•� #/-8;.<�+;/�8;./;/.�,B�=2/�/+;=2�;/-/3?/.�=36/�37�=2/�03;<=�-85>67��
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$1.�=26.�02?.7�1.;.�2<�78=�=1.�,866*7-�=26.����=�2<�=1.�.*;=1�;.,.2?.-�=26.�27�%$��8/�=1.�
/2;<=�@8;-�8/�=1.���#�!�/;*6.�27�@12,1�=1.��&�@*<�;.,8;-.-��;./.;.7,.-�=8�=1.�<=*7-*;-�
=26.�<207*5�;.,.2?.-�*=�=1.��*77.-�#9*,.��5201=� .=@8;4�<=*=287���$1.�,866*7-�@*<�
;.,.2?.-�*7-�*,=.-�>987�<86.=26.�+./8;.�=1.��&�@*<�;.,8;-.-������62552<.,87-<�*/=.;�
=1.�.*;=1�;.,.2?.-�=26.����'1.7�=1.�89.;*=8;<�1*-�*�9;8+5.6�;.*-270�=1.�=26.�<207*5��=1.B�
<>+<=2=>=.-�2=�@2=1�*�,869>=.;�0.7.;*=.-�=26.��@12,1�=1.B�,*55.-�D<8/=@*;.�,58,4E��

$1.�.*;=1�;.,.2?.-�=26.�2<�/8558@.-�+B�*�:>*52=B�/5*0�@12,1�2<�<.=�=8�*7�*<=.;2<4�D�E�2/�=1.�
=26.�?*5>.�2<�/;86�=1.�<8/=@*;.�,58,4��2/�=1.;.�2<�*�<><9.,=.-�=;*7<62<<287��-*=*�
<B7,1;872C*=287�8;�=*9.�;.*-�.;;8;�27�=1.�?*5>.��8;�2/�=1.�=26.�?*5>.�2<�,5.*;5B�8>=<2-.�=1.�
.A9.,=.-�;*70.�/8;�=12<�;.<=8;*=287�.//8;=�����7.0*=2?.�<207�D�E�27-2,*=.<�=12<�?*5>.�2<�=1.�
.*;=1�;.,.2?.-�=26.��*7-�=1.�?*5>.�-8.<�78=�1*?.�*�<><9.,=.-�;.*-�8;�=;*7<62<<287�.;;8;�8;�
=1*=�2=�2<�>7478@7�2/�=1.;.�@*<�*7�.;;8;�and therefore could still contain an error��

•� The status column, which follows the earth-received time, contains the same type of four 
1-byte flags as the status column defined for and used in Housekeeping Data Product��

•� $1.�,866*7-�,8>7=.;�,8-.�*7-�2=<���!�parity +2=�*;.�/8558@.-�+B�*�:>*52=B�/5*0�@12,1�2<�
<.=�=8�*7�*<=.;2<4�D�E�2/�=1.��&�*7-	8;�2=<���!�1*<�*�<><9.,=.-�;.*-�8;�=;*7<62<<287�.;;8;���
��7.0*=2?.�<207�D�E�27-2,*=.<�=1.<.�?*5>.<�-8�78=�1*?.�*�<><9.,=.-�;.*-�8;�=;*7<62<<287�
.;;8;�8;�=1*=�2=�2<�>7478@7�2/�=1.;.�@*<�*7�.;;8;�and therefore could still contain an error��
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�
��	�	��	�����	�vs. Data Acquisition Time�
�
$1.�.*;=1�;.,.2?.-�=26.<�27�=1.�-*=*�9;8->,=<�*;.�*99;8A26*=.5B�
�
�
�=8�
�����<.,87-<�*/=.;�=1.�
=26.�@1.7�=1.�-*=*�@.;.�*,:>2;.-�87�=1.�6887���$12<�.<=26*=.��=*4.7�/;86�.91.6.;2-.<�,869>=.-�
+B�=1.��!���8;2C87<�#B<=.6��1==9<�		<<-�395�7*<*�08?	�18;2C87<���2<�=1.�62726>6�*7-�6*A26>6�
87.�@*B�-8@7�5.0�5201=�=26.�/;86�=1.�,.7=.;�8/�=1.�6887��;*-2><�
����46��=8�*��*77.-�#9*,.�
�5201=� .=@8;4�<=*=287�87��*;=1���*7+.;;*�8;��85-<=87.���@1.7�=1.�6887�@*<�?2<2+5.��/8;�=1.�
=26.�<9*7�8/�=1.�-*=*�9;8->,=<��
 
Raw Data vs. Reduced Data 
 
This collection contains only raw, unreduced data in units of DN (digital counts).  Information for 
transforming the raw DN to physical values for both SIDE and CCIG is not readily available, and 
providing this along with calibration information and transfer function of the instrument is 
beyond the scope our restoration effort. 
 
However SIDE scientist Howard K. Hills, formerly at the NSSDCA, provided a calibration data 
sheet that contains information such�*<�-.=.,=8;�.//2,2.7,B��0.86.=;2,�/*,=8;�*7-�-2;.,=287*5�/5>A��
<86.�8/�=1.<.�-*=*�875B�*995B�=8��98558�
��8;�

�#�����$1.�<1..=�*5<8�,87=*27<�*�958=�8/�=1.�
�98558�
���

��*7-�
��#����6*<<�*7*5BC.;�,*52+;*=287�/8;�6*<<�7>6+.;�?.;<><�6*<<�*7*5BC.;�
,1*77.5�7>6+.; 
 
Constant Data Values 
 
'1.7�*7*5BC270�=1.<.�-*=*��=1.�><.;�<18>5-�+.�*@*;.�=1*=�=.69.;*=>;.�9*;*6.=.;<�27�=1.�"*@�
#,2.7,.��*=*�!;8->,=<�,*7�;.6*27�*=�*�68<=5B�,87<=*7=�-*=*�?*5>.�/8;�=1.�->;*=287�8/�.*,1�5>7*;�
7201=����5<8�=1.������-*=*�27�=1.�"*@�#,2.7,.��*=*�!;8->,=<�*;.�78=�;.52*+5.�+.,*><.�=1.�
.A9.;26.7=�/*25.-�87� 8?.6+.;�
���
����(�)���8;�.A*695.��=1.����
�9*;*6.=.;��D$��!�
E��2<�*�
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5'.1'3#563'�3'#&+/)�(30.�#�5*'3.+4503�-0%#5'&�0/�5*'������)#)'�*'#&�5*#5�4+54�0/�5*'�-6/#3�
463(#%'��+4�/'#3-:�#-8#:4�#5�5*'�.#9+.6.�7#-6'�0(���������
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8+5*065�07'3+/5'313'5+/)�#/&�07'3%033'%5+/)�5*'�7#-6'4��The source binary files contain data that 
were corrected (cleaned) to remove byte shifts caused by missing, combined, extra, and split 
bytes that resulted from tape-reading errors. Only the obvious errors were corrected, and thus 
many bit errors may still remain in the source binary files and are carried over to the ASCII 
products in this collection.  Correcting and flagging of all possible errors were beyond the scope 
of this restoration.  However, the user needs to be aware of these errors and know that these could 
be corrected, if necessary, but not always.���0.'�,/08/�&#5#�26#-+5:�+446'4�.045�-+,'-:�%#64'&�$:�
#�53#/4.+44+0/��&#5#�4:/%*30/+;#5+0/�03�5#1'�3'#&�'33034�#3'��

•� Some values for earth-received time appear to be out of temporal order; may overlap with 
other timestamps; are outside the time range of this collection; or are an unreasonable value 
for day of year.  These cases are likely caused by bit errors. Since this type of problem is 
always present in the ALSEP data, the restoration effort attempted to flag earth-received 
times whenever such a problem was suspected. Since the data that follow are likely to be 
correct, the incorrect times can often be interpolated from correct times before and after.  
Some bit errors, such as a single-bit error, can be corrected if it is obvious, but correcting 
other types errors, such as those already existed when the ARCSAV tapes were created and 
thus indicated with their time-sync status flags, can require subjective judgments, which can 
be false.  One solution would be to ignore the data when an error is suspected, but this may 
not be appropriate. 

The user should aware that this attempt to evaluate the earth-received times was not perfect, 
and therefore there may be cases where the quality flag for is not turned on (not set to an 
asterisk “*”) for a value that appears to be incorrect.�
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