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NADU=a×tγ fitting

 gain 8×8 g=0.209 [e–/ADU]
 gain 8×1 g=1.67 [e–/ADU]
 gain 4×1 g=3.34 [e–/ADU]
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HBS Cryocam2 – Dark current

NADU = a×t
    a= 0.20 [ADU/sec/pixel] 
     (0.33 [e–/sec/pixel])

gain 8×1 (g’=0.598 [ADU/e–])
 CCD Temp : –61°C
 TEC Temp : 33–37°C
 ADC : 50K Hz
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HBS Cryocam2 – hot pixels

gain 8×1
 CCD Temp. : –61°C
 TEC Temp. : 33–37°C
 ADC : 50K Hz

[51:462,51:462] 169744 pixels
 >  5×Nmedian(ADU)

 > 10×Nmedian(ADU)

î Ìðï $[m�&'+ñ�¦}p �¨ò ê �X�ôóðõ÷ö©ø p?N�"Aù ï OAP9úÉû ï ü 365þý vw. E ¹ ï ü 365ÿý v0. p����tp	f�«	¬-7®tp r 'b®-æFç
ü������
	 8  f�«	¬- R����������� N;"�� ï�� ���tp	f�«�¬-1®tp r 'b®Bæ9çÒ3 / �����
	 8  f�«!¬
 R����������� N�"

3w3



��� � � �X�ôóXõµö�ø��Zø\õz� ¶ � � � �Zø ¶ ���D�Q��� ÐÒÑ"!�# � ø\õ·� ¶
��� W v ü /w/w/ 3%$ v / $ /w/'&
���)( ü%* /w/0/ 3%$ * / $ / 3 /

+ . ï �9�`�Q��� p��opb¡¢�!�#cE �9�`�Q��� ÐÒÑ!&'" ¸�¹ Å .0/w/Z�X�ôóXõµö�ø E �X�ôóXõµö ø\�-,µõ Å . ý%.0/ ¦ÒÂ�½Ò"

Ç^Ô�E �;�D����� p���pb¡	¢�!1# R � E �#�X��� rbª E3254+E rbª *-,�¸�¹`º�»�¼ H�½M¾�n; ?à » ¤�6�¾ �?a
&'�{�½ ç�p	f�«	¬- R E�G!H�I!H87 °�±³²µ´ E"7 ±³¿µÀ�± ¦=£+¤�¦bE Ä � ¥�¶1�ÒE

Ä � ¥�¶ÈÅ
7 ±�¿µÀ�± � ¥ Ê .0¸�¹ Ï'�ð¶

7 °³±³²µ´ ¥ � & ¶

¦ � ¤Q"
9�9���E ¸�¹ Ï%�%  *�* ¤�:³W � ê ò Y . ��E �;�D����� p�Ð�E�Ñ1;Q�np?¢
< R�=?> Âo½@9�¦M �æ�¤ � p!�
{�¤Q"
9=H R E"A ��Ì ¶1 �B
C;£+¤�¦bE

¸ � ¥�¶ÈÅ .w¸�¹
�0¥ �ED ¶

¦ � ¤Q"
9�9���ÒE p	q � T ½!O?P *-,�¸ � ¥�¶ R"FHG ÂMEIA �ED ¶�¦}pQÃ?J9 ÒæFç ��D����� p�Ð�Ñ"!�#K� R"L å�¤�"
Ý �]Þ r�ªNM
O p!f�«!¬9 ¯ °�±³²µ´ � ¥�¶ Â%Ô�E �����P�?Q1R ó ï 3 / 3�S * /w/ E�� ï . * . 5 .%& 3 p"�1�op 3 /UT /w/w/ �X�ôóXõµö�ø p1V

W R ¦�|U½Ò" 2 ½E`Ý �]ÞNX p!f;«�¬+ ¯ ±�¿µÀ�± � ¥�¶ ¦ÂUÔ��E]Ý �]Þ p?; X  A{b½�¤bE ���I�N�PQ�R ó ï 3 / 3�S * /w/ E
� ï 3w365 vw/ p���� � ��� W0¶]¦ ó ï 3 / 3�S * /w/ E=� ï ý ü 365 ü /w/ p"��� � ���Y( ¶Õp . ��� R[Z 4�E^G!H�I!H;    Ô\�
�
úYpÙ3 /UT /w/w/o�X�ôóXõµö©ø p?V W R ¦Q|^½Ò"  �] H�pN^�â � ¸�¹I_�.w/0/%�X�ôóðõ÷ö©ø ¦�Â�½Ò" ¯6°�±³²µ´ ��Ë ¶·E ¯6±³¿µÀ�± ��Ë ¶Á¦ÒÂ�Ô
�ÒE O�`Ha  E �+�`�!��� ÐÒÑ!&'� �Ó�Â�Ô!Ö�m	×  ¦ =cb , HF¤ .0/7( $[m�p�O!Ptp � p Redgf Â�½Ò"
¯6±�¿µÀ\± � ¥�¶Á¦Â�Ô\��� W Ee���)( Redgf Â�½P^�ânp ¸ � ¥�¶ p?h Í�i+R E î & E D  "j Â�½Ò"
2 ½�E?G!H�I!H�    Ô�E"A �ED ¶ R5kcl �em l ¬PnFÂ�½ � p R p1o �Pj Â�½Ò" ¸ � ¥�¶1� �1p p?qgr � ��æ
Ûtsvu	� 8 ¤ew?x R j�Â�½	" kHl ��m l ¬PnÒ æFç L å�½y� EI254 ���D�Q��� ÐÒÑ?&' � Å .{z�. ü v·�¨� óXõµö�ø Ï%� ¶
R + .  �j�£A"

9=H , æFçUE �;�D�!��� p��npb¡¢�!�#F��ä � Û�¦ � _ ü /U| /w/w/��¨� óXõµö�ø��Zø\õ·� � _ 3%} . � �Zø ¶·E?Ð�Ñ \~�£+¤
&'Ò� _ 3÷ÏX3 /w/%ø\õz� �g� ��{�¤�9�¦^ÕVm * |�½Ò"

� Â�E �9�`�Q��� !�#��!fFg	h&p	kAl
����st9E d�fH� NtpN��� ���  �æ|�Ô�>A@;£+¤��
�
�+Õ�{�¤b½
åE Í?� a   p	q R��  �+�`�Q��� !�# R���� £+¤!p�Õ?� 2 Â  "

}�~�}�~�� ���
�����P���
���?�����
j1���N  �  � ÕÝ �oÞ p rbª  �w	P Â�E"¡Òj1���N  �  � ÕÝ �oÞ rbª *-, �Á���  ¸�¹oº�» � � H

½b¾�n� �w	P Â�Ô  ¤+¦=£+¤A"�9�pF¦ 8 E%$�m�&' ¥ZE?j1�-E�¡�j1��p
6Q¾+&';{�½ ç�p
¢1# R G	H�I!H
7¤£ E"7 ± ¦=£+¤�¦bEe¥°p\¦g�
#

§¤¨ ±ª©¬« Å 7 £ ¥ÈÊg7 ± ¥
7 £ ¥0�7 ± ¥ Å

7 £ Ê�7 ±
7 £ �7 ± � 3 / ¶

 �Ó�Â�Ô�E�h Í £+¤�¦g�
#��ÒE ¸ ¥ÆÅ .w¸�¹ Ï%� � ��� �;�D�Q��� pN!�#Ò¶�¦=£�H+ØÒE

§ £¯®±° Å 7 £ ¥ Ê�7 ± � ¥ÈÊ ¸ ¥�¶
7 £ ¥²H7 ± � ¥ÈÊ ¸ ¥�¶ _ §0¨ ±¬©ª«  7 £

7 ± �7 ±
¸ ¥
¥ � 303÷¶

¦ � ¤Q"\wg³�E�¦g�
#�h Í p1´�µ�¶ dÙ¸ §�Å·§ £¸®±° Êg§ ¨ ±¬©ª« �ÒE

¸ § _ 7 ±
7¤£t�7 ±

¸ ¥
¥ _ 3

.
¸ ¥
¥ _ ¸�¹

�·¥ � 3 . ¶

3 .



0 10 20
Exposure Time (sec)

0

0.005

0.01
∆(

t)

∆(t)=2∆y/vt 
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Iedge : region a [101:300,11:60]
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∆(t)=2∆y/vt 
  ∆y~200 pixels 
  v~53000 pixels/sec

Iedge : region b [101:300,451:500]
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