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3 	 ` � � 6 z ? � - L \ R �

z ? f � CASCAM (Chinese Academy of Sciences, Camera)� � � P , � @ 2001 3 3

R � � K 6 6 z ? p � HAWAII-1 (HgCdTe Astronomical Wide Area Infrared Imaging) o ` �
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CASCAM � � V i ; 1 � � � � R 1 � � 5 H 3 G 5 � j ] h � ` � h � � m [ 6 � j

] h ) 9 ' d [ 570 mm � e 420 mm � G 340 mm � � d Z h � D o _ } J C ! V ` r J [

6 � w ] � = � c j ] O c R 1 � ` � h � [ 6 � n � � 2 g O c w ] Y j ] h t � � m [ 6

9 m � � � � m | � O c w ] + � K " b � G � ) ` �

< 1 CASCAM � W <

2 � b � j

CASCAM ` � h D F i ; 2(a) � � � ; 2(b) H [ 6 � ` � v � ; � j r ` 9 8 # @ �

+ O 3 j � 8 # @ 8 r � � 2.16 m o 1.26 m E N @ � c F/9 � F/6 8 # � O�ner - r [ 6

� c X ` q = w j j " E N @ � Y ? � ! m c 9 r

[2;3]
� O�ner z ~ H 5 ` @ � � Y 1 � m

@ 6 ! ` 5 H Y � ` � z ? } � � = 9 � ` = 5 < ` q � HAWAII-1 o CCD " R M o

[4]
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8 # @ 9 g } 2 � � : @ ) ` � V � � : @ z � � < " # Z � - V o ! 3 = : @ v � �

� Y ' J ! v � K � � X / � + ; z � " e L : @ z � � < " # Z ( i ; 1 � � ) � O�ner [

0 1 � CASCAM < p g a B l X E : 4

mm

c � I � < � # < s } # � > B L r � $ B & #

9 $ B 0.01 0.05

O�ner 0.05 0.05 � 0.3

6 c B 0.05

� c ? 0.05

$ T O 0.05 � 1

� p � 0.05
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� � � o R D z � C U � � 4 n � � # • h � � � z ? � ` = � [ 6 P , Y 
 K � ? _ � H b

" � � Y 
 K _ t Z P , � S  ' � � � � B � � O � � � � � d � ^ j � � l � : �

; 3(b) � � H ` � � ` = � [ 6 � �  h } ) � ` = � � N I � Z Y 3 ~ � � 8 = � `
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� 4 n � S  ! HAWAII-1 p � � � Y ` � " 7 t ! 
 � t ! � t % � 2 ` a � " R M � l

e 9 t ! ( % 0 h � m � � � R � 2 g 5 � � � m | w t ! ( % � � m � � j � + m a " R
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; 5 � CCD w ] [ 6 � CCD � = 2 g 3 J K � v � I � � � Y m � � o � Y m � � o

CCD � = z � � ' 5 � d � 6 @ � r CCD � % < "

[5]
� m � � � R � 2 g 5 � | w CCD

m � � � ( % � j � CCD � K " n E M o � c � ( % � � Y � m � � ( % � r J CCD w

] [ 6 3 ! % � � Y Y � + I � � � � o �= 9 4 J Glass epoxy I � � K � ) w ] Y � m

� o �

� m � � ` � h � � � � 6 @ d V CASCAM � ` � H G � � " R M o m a ` � H � � S

 � 6 � { � Al5052 , H � m � � I � ( % � M � � ; 2) � ` � H G � 2 g K � v Y � m �

o � I � Y v � i | � I a ~ � S  g 5 V � � � m � � 
 K 
 � ~ � = 2 g ` � � � 3 	 y

� � H b " � P < " � � ; � � I a Q � Y J ; G < " � � P 
 � ' v � � � P D ` � � 9 @

HAWAII-1 " R M ' c 9 r � ( E � � S  ! ` � h v � H ` � " 7 � [ / ) 1 9 r h � = Y

0 # � G I � j g ` � � + * z c " " 
 � Y ? ! m 9 r ' ` � [ 6 o " R M � 4 n �

9 @ CASCAM ` � [ 6 L G 5 H � f ' ! v � S  Y < r ` � v � T W # Z � Q ' _ �

V � v � � � � # Z � ! v v � L J H � � � } T W ( � ; 1) �C V � Q % ` � H � � } T

W ' ~ % ` � H � � 4 n ) * 
 Y # A % o [ ` � l � X W � 2 g � r " R M Y � m t � �

o � I � j w j i | X W �

0 2 � CASCAM g a 6 1 O ^ n 3 \

J � � U i S # U � S # U C S # � 
 * • B � / e o � �

/10 7 Pa /10 7 Pa /10 7 Pa /10 7 Pa (20 � C)

Al5052 14.5 11.0 0.50

Glass epoxy 54� 64 29.5� 39

fused silicon 4.892 6.966 0.17

3 � l _ j q � o ] 8

3.1 � u K k _ W D

N I o � f � � ` � D F � S  � j ] h ) v � ` [ / ) � h ) � 4 J O % � 9 ' [ /

) � � [ � d Y Z r o Z u ) ` � r ) � h ) O 2 ( f ' @ ` � h � � � ) � ) � } " � 9 h

) I � o h ) O 2 / ? � R W N � � � Y � ' R " # Z � 1 � _ � S  � \ Al5052 , H f �

j ] h � I � � + 7 ; z � � W f � � � ~ �

f � P , ~ � / G H j ] � � R � , H � � ? G � z P � R ( ] P = 1 :01� 105 Pa) Y +

S ` � , 6 Y h ) ? ; % � Q T 5 D V m � . u f � � O % � w Y + � � H } $ Y � � Q T

V m � | { A % B [ � Y � � ; x s B [ 3 w / c

[6]
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[ � � P H � R � L H O % 5 [ � b H * % 5 [ � x H � � e 8 ~ � h H O 2 � } " � � �
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I � � 6 T h R " o � 6 T � R " � ( x ~ � ] [� ] = 110 � 106 Pa � 9 u � h h � 15 mm �

S  i t ] h = 30 mm �

h ) � o � _ C � 9 * % H [ / � � � � � P ) ` � f � P , ~ � C � � � w 3 ! Y +

S ` � � � Y � � Y z P � R , 6 _ � Q T V m Y � � C � � � � 3 w 3 x @ C � � � 6 R

" � Y � 6 3 w . G / � ] o � _ C � � } " H 20 mm � Y h ) O 2 o o � _ C � � - r %

� S  � j p % O � _ (O-ring) + ; z " 7 � 1 � P ) 5 ! � z 
 �

j ] h ) � + $ � f � � j r p c � � 6 } 2 9 ) I � � ` ( f [ M � � ; 1) � b � � �

� % � C R = 45 mm � } " H t � 2 g � � 9 ) o � _ � % � 5 M j Y � 9 ) � i ; 6 � � �

Y z P � R , 6 _ � 9 ) 
 � � � � 3 w * z � H � 1 � 9 ) D � � * z 3 w 0 � � ' �

[� ]max =
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�
;
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 P � z P � R � � � A � . � [� ] � 9 ) � � 6 T � R " � � � � h p c 9 ) � } "

t � 2:3 mm � V � � 9 ) � � ` � 0 j � ` [ � S � > � S > 3� 5 � H u � ] t = 12 mm �

Y u 1 � _ � 9 ) 
 � l � � 8 ~ � ' �
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` � � � 
 Y + • � �

< 6 CASCAM � P 	 <

1 ||SiO2 : + � 2 || P e y _ � 3 || c � k � 4 || m ` k � 5 || P e y _ � 6 || m ` @ Q _ � 7 || p � 
 	



� 4 G T  M � � a � { 7 { @ g 	 CASCAM � 	 ~ w � 341�

Y j ] h ) � H � % o � S  % U v � � 5 J j ] U - � 6 @ CASCAM D ? / � 2 � �

H 
 } J U - 5 < 6 @ 6 z ? p � HAWII o ` � " R M CCD � � ? 3 J 6 @ f � [ 6 � K

" b � � � y b � + � K " n E M �

9 @ f � � ` � h P , Y Q 140 K � 
 K � ? _ � ) j ] h P , Y Z K _ � } h z � x

Y w z � K " & " � � + # Z w ] ` � h I � � x * % 8 Y 1 x � + � p j ] h o ` � h z

� � c n � � " 
 m � � � R � w k � � ' / % � ` � h ? � f � ` � [ 6 � V ) � J ; ' �

� � ~ � � + # Z w ] I � J ; ' � � R " � ' + w ] ` � h � � ~ � $ r V � ` � h � � ~

+ � j ] h o ` � h z � � K W � S  � 6 O c I � Glass epoxy, H ` � h � O c w ] I �

( � ; 2) � Y � ' R " # Z � Q ' _ � 8 ~ � x w ] � * % � �

CASCAM � ` � h w ] g 5 u 6 Glass epoxy I � & s T h R " z � % � � � � h ) �

3 J / s T ' D F � Y h ) } $ % U v � � 5 J w ] � � ; z � ^ z � O c w ] � R " � ` �

h w ] - V � w ] I � R " % � i ; 6 � � � 9 o � v � � ` � h w ] R " 5 Y i _ �

(1) + $ o � _ O c w ] * z � w 5 < H Fx = 2 � 2A � Fz = 2 � 1A �

(2) + $ Q � ~ O c w ] * z � w 5 < H Fy = 2 � 2A � Fz = 2 � 1A �

(3) > $ O c w ] * z � w H Fx = 4 � 1A + 4 � 2A � Fy = 4 � 1A + 4 � 2A �

H 
 � 1 H T h R " � � 2 H T � R " � A H w ] * % � � $ r � � � h � Fx -max = (2 :34� 2:94)�

105 N � Fy -max = (2 :34� 2:94)� 105 N � Fz - max = (1 :30� 1:56)� 105 N � ` � h � � ~ G < 105

N � � + ` � h w ] � R " ' + w ] r J ` � h �

3.2 � S W D

CASCAM � 6 m � � j m a f � � ` � H G � o " R M � m � � R � � \ ] N @ f � [

6 � c 	 j ~ � 4 n m � � R k � c 	 j ~ . �  f � (1) j r p c n j � c 9 r � (2) j ]

h / ; % � c 9 r � (3) O c w ] n � c � ' @ f � / G N B P ) 5 ! � ' 	 n c � Y j ] "

y � 10� 6 Torr ~ � ' 	 � k � R � N 
 @ 10� 3 W � Y + • � C � � + _ M h 4 n f � � c

	 j ~ � m ^ � � �

(1) j r p c c 9 r

: g j r p � c 9 r � = g � m t o � j r p c | ) n j ` � h / G � c 9 r T � M h

_Q = �S (T 4
1 � T 4

2 )
"1"2

"1 + "2 � "1"2
;

H 
 � Stefan-Boltzmann Z � � = 5 :67032� 10� 8 W � m2 � K � 4
� S H j r p c � % � � T1

� G K O j r p c K " (300 K) � T2 � 
 K O � m t / 2 K " (180 K) � "1 � "2 5 < H j

r p o � m t / 2 � 9 r � � � � � � �

_Q = 2 :3 W �

(2) j ] h / ; % � c 9 r

j ] h / ; % � c 9 r � # = g � m t n j ` � h / G � j ] h o ` � h  � � { � r

1 I � Al5052 � 9 r � Y 0.2� 0.8 z � � 9 c 9 r T � � � � h � "1 � "2 Q H 0.2 ~ �

_Qvacuum = 3 :7 W � "1 � "2 Q H 0.8 ~ �

_Qvacuum = 15:5 W � Y � � j ] h / ; % + � ` �

h ? ; % � 9 r � ' r J f � � R � w k � [ � # � H " 
 j ] h o � m t z � � c 9 r �

Y D ` ` � h � P ~ � S  ' j ] h � / ; % o ` � h ? ; % 3 	 � + 7 ` � 8 ~ � x �  

� 9 r � �
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(3) O c w ] n � c

j ] h o ` � h z � � O c w ] I � � ' c n � T � �

_Q =
A
L

Z T2

T1

k(T)dT ;

H 
 � T1 H j ] h K " (300 K) � T2 H � m � K " (140 K) � A H Glass epoxyO c � * %

% � � ` � h w ] * % % � H 2 mm� 30 mm � ` � � ` = � Q ~ w ] * % % � H 2 mm� 30

mm � ` � � ` = � + > w ] * % % � H 2 mm� 20 mm � L H Glass epoxy O c � [ " � `

� h Q w ] [ " H 40 mm � ` � h ~ w ] [ " H 55 mm � ` � � ` = � Q ~ w ] [ " H 16

mm � ` � � ` = � + > w ] [ " H 13 mm � k(T) H V 	 � c n � � � Y M f L d [7] � � �

R300K
80K k(T)dT = 1 :80� 102 W/m � � � � h

_Qsupport = 3 :87 W �

3.3 � v M f `

N I o � c v � � � � - f ( M � ; 3) � S  � 6 � f , � = � P { X � SRD-204 m �

� � A m � � J ; } & � m 9 � � ' & m a K " Y y 60 K � � * & m a K " Y y 20 K � = 


K �  C X � CASCAM 
 HAWAII-1 � * � K " P , � H 77 K � CCD H 120 K � S  �

6 m � � � � ' & m � 9 m a HAWAII-1 p � � � * & m � 9 5 < m a CCD o ` � h � � v

� ' & m � 9 Y K " T1 ~ � m a 1 w H Q1 � � * & m � 9 Y K " T2 ~ � m a 1 w H Q2 �

] T o Q � [ [ H

Q(T) = 7 :25
p

(T � 36:8) � 13:7 :

� T = 77 K ~ � Q(T) = 32 :3 W � T = 120 K ~ � Q(T) = 52 :4 W � T = 140 K ~ �
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Mechanical Design of Optic-Infrared Camera CASCAM

WU Jian-wen, REN Shi-bo, JI Chun-hong, YAO Yong-qiang, YAO D a-zhi

(Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract: Optical-Near Infrared Camera CASCAM (Chinese Academy of Sc iences, Camera), employing

with CCD and near infrared array HAWAII-1, is designed to mak e imaging simultaneously at the optical

and infrared wavelengths in the 2.16 m optical telescope located at XingLong station. The system

mechanical design includes optical box, vacuum box and cooling system. The optical box is the platform

of optics and detectors, and it prevents thermal emission fr om outside e�ectively. The vacuum box is

outside of the optical box, which can keep good vacuum at a level of 10� 6 Torr. The vacuum box, vacuum

pump and a refrigerator are composed as the cooling system ofthe camera.

Key words: astronomical facilities and technique; CASCAM; mechanica l design; cooling system


