XIS SENSOR BOD Y %a%b v ersion 0.6 96.05.28 0@LZ 5W8w 1 XIS 1.1 %7%9%F%‘9=@. ?^#1$O1R @1$r ??>e !J Z <4J} 8~!K$+ $i8+ $??^ $G!"1R @1 base plate >e$N 5!4o G[CV $r<($9!# XIS $O!"A4 It$G #4Bf Ek:\ $5 $l!"$3$l$i$O2<B&$+$i=g$K S0, S1, S2, S3 $H8F$P$l$k!# ?^#2 $O 1R @1 side panel >e $N 5! 4o $N G[ CV ?^ $G $" $k!# 1& $h $j =g $K panel #1 !A #2 $N #8 Kg $N %Q %M %k $, JB $V!# panel # $O?^#1$N#1!A#8$KBP1~$7$F$$$k!# XIS $N AE,DE $O panel 2 $H 5 $KEk:\$5$l$k!# ?^ 1: XIS $NG[CV I 1

?^ 2: XIS $NG[CV I I ( J?@.#8G/#17n 8=:_ ) 1.2 %7%9%F%‘9=@. XIS $r9=@.$9$k5!4o$N%V%m%C%/?^$r0J2<$K<($9!# ?^ 3: XIS %7%9%F%‘9=@. 2

2 XIS-BD Y 2.1 %\%G%#%5%$%: !v307A@#K! 140 x 178 x 300 (’96.04 8=:_ ) !v=ENL 6.5kg/camera 0J2< 2.2 9=@. 3F CAMERA $O!" #2 $D $N It J, !J Base, Bonnet !K $+ $i @. $j N) $A!" $= $N 6h @Z $j $O %+ %a %i %\ %G%# $N Cf 4V $K $" $k !J?^ ;2 >H!K!#L>>NJB$S$K@=:nC4Ev$O0J2<$NDL$j!# Detector Base: XIS-SB f SB0, SB1, SB2, SB3 g C4Ev!’ NEC Detector Bonnet: XIS-SBNT f SBNT0, SBNT1, SBNT2, SBNT3 g C4Ev!’ MIT ?^ 4: XIS-S 9=@.?^ 2.3 %m!<%+%k:BI8$NDj5A 8w$NF~<MJ}8~$r Z $H$7!" BONNET $ND9<jJ}8~$r Y $HDj5A$9$k!# XY $N86E@$O PIN $N0LCV$K$H$j!" Z $N86E@$O BASE-COLD PLA TE $N I/F LL$K$H$k!# ?^ 5: XIS-S %m!<%+%k:BI8 3

2.4 %$%s%?!<%U%’%$%9 T able 1. %\%G%$%5%$%: I/F 0F!J ’96.04.01 8=:_!K BONNET < { > BASE BASE < { > COLD PLA TE pin p osition � CCD p osition(X,Y) 114.0 x 152.0 mm 140.0 x 178.0 mm ( 4.5mm , 71.8mm ) ( 52.5 � 1.0, 0.0 � 1.0 ) *:b onnet 1&2<$r86E@$H$7$?>l9g$N pin $N:BI8!# !}<h$jIU$10LCVEy!J?^;2>H!K !v%a%H%j%C%/ %M%8!J#M#4!K$r;H$&!#%P%+7j$N7B$O 4.5mm !#%?%C%W?<$5$O 8mm 0J>e!# (XIS small meeting @MIT 1996.Apr10-12) !} PIN $K$D$$$F (96.03.18 XIS meeting !v cold plate, base $K %T %s $r @_ $1!" <h $j IU $1 0L CV $N @: EY $d <h IU ;~ $N :F 8= @- $N 8~ >e $r 7W $k!# BASE B& $K b onnet MQ $N%T%s$rN)$F!" cold plate $K base MQ$N%T%s$rN)$F$k!# !v%T %s$K $D $$$F!’ US $G $O!"F| K\ $H F1$8 5, 3J $N%T %s $,$J $$ $? $a!" MIT $N ;H $&%T %s $OD> 7B 5 +0 : 012 +0 : 004 mm $N$b $N (US 5,3J ) $K$J$k!J?^#6$H$O0[$J$k$N$GCm0U!*!*!KF|K\B&$,;H$&%T%s$K$D$$$F$O!"5,Dj$J$7!# !v%T%s7j$K$D$$$F!’8x:9 (tolerance) $O 0.025mm $H$9$k!# !}$=$NB> !v BONNET B&$N#O%j%s%0$O<h$jIU$1%M%8$NFbB&!#9B$NI}$O 3.5mm !v I/F LL$NI=LL$2$O!""$"$"$$G!# 4

?^ 6: XIS-S I/F 5

!}EE5$E* I/F !J%7%c!<%7%0%i%s%I@\COJ}K!!K !J XIS small meeting@MIT1996.Apr10-12 $h$j!" 960527 XIS BD Y meeting $h$j!K Bonnet: %M%8$NItJ,$GF3EE@-$,J]$?$l$k$h$&$K$9$k!# Base : F3EE@-$NI=LL=hM}!J MIL-C-5541: %/%m%a!<%H=hM}!K Base : F3EE@-$NI=LL=hM}!J MIL-C-5541: %/%m%a!<%H=hM}!K cold plate: ?? COM2 R=1.5M 1) %\%G%#!<$H COM2 4V$r 1.5M $NDq93$G7k$V!# 2) %\ %G %$ $H 1R @1 9= BN $N 4V $O!" EE 5$ E* $K 7Q$C $F $$ $k $+ $I $& $+ IT L@!# $? $V $s!" 7Q$C $F $$ $k $G $" $m $&!# @Q 6K E* $K $D $J $0 $+$[$&$,NI$$!# 6

3 XIS SENSOR BASE 3.1 SENSOR BASE !{354Q?^ (95.03.18 prop osed) 140.0x178.0x70.0 mm(fo cal plane heigh t is 50mm) !"=ENL#4 kg !# ?^ 7: XIS BASE (MIT 0F ) !{ BD Y Mass Prop erties Rep orted V alues on 11 APR 96 Mass 4.0 kg Cen ter of Mass X = 6.5 � 0.5 cm Y = 1.0 � 0.5 cm Z = 3.3 � 0.5 cm Momen ts of Inertia X: 1.2e5 � 0.2e5 gram cm squared Y: 2.3e5 � 0.2e5 gram cm squared Z: 2.5e5 � 0.2e5 gram cm squared F or co ordinate system, see m une-ase-xis05 7

!{:‘<A$HI=LL=hM} P AR TS SUBSTRA TE SURF A CE TREA TMENT BASE FbLL5Z$S I/F LL ALUMINUM, 6061-T651 CHEMICAL CONVERSION CO A T PER MIL-C-5541 y , CLASS 3 (ELECTRICALL Y CONDUCTIVE) BASE 30LL ALUMINUM, 6061-T651 ANODIZE PER MIL-A-8625 z , TYPE I I, CLASS 1 (SULFURIC A CID ANODIZE, NON-D YED) CCD $N??>e$N shield ALUMINUM, 6061-T651 GOLD PLA TE PER MIL-G-45204, TYPE I I I, CLASS 3, GRADE A O VER ELECTR OLESS NICKEL PLA TE PER MIL-C-26074. (GOLD .00020[0.005mm] THICK, MINIMUM) TEC $NBf COPPER/TUNGSTEN GOLD PLA TE PER TBD FP A ALUMINA (Al 2 O 3 ) GOLD, 100 MICR OINCHES (2.5 MICR ON) O VER TIT ANIUM/TUNGSTEN, 300 ANGSTR OMS y : %/%m%a!<%H=hM}!JF)L@!K!" z : %"%k%^%$%H=hM} 3.2 FP A !{354Q 8|$5 3.2mm, I} 25.4mm, 1|9T$- 50.8mm $NHD$N>e$K CCD $r:\$;$k!# HD$N:‘<A$HI=LL=hM}$O!"0J2<$NDL$j :‘<A!’ ALUMINA (Al 2 O 3 ) I=LL=hM}!’$3$N>e$K TIT ANIUM/TUNGSTEN 300A :\$;!"$5$i$K$=$N>e$K GOLD 2.5 %_%/%m%s:\$;$k!# !{;Y;}K! #38D$N TEC $KD>@\ FP A $r$D$1!";Y;}$9$k!# TEC $H FP A $O%(%]%-%77O@\Ce:^$G$/$C$D$1$k!# MIT $G!" %a%+ %K%+ %k%F %9 %H!J static $@ $1!K$r $d$j!" :#$N $H$3 $m LdBj $O$J $$!#?6 F0;n 83$O!" PM ;n83 8e$K 9T$J $&M= Dj$G!"LdBj$,$"$k$h$&$J$i!"2~NI$r9T$J$&!# 8

3.3 TEC !"G.4D6- !{ TEC TEC %a!<%+!< !’ Marlo w industries, inc. � 7? !’ MI3026T Size !’ 8.79 x 8.79 x 5.94 (H) [mm] T op ceramic !’ 4.42 x 4.06 [mm] I max , V max : 1.3 amp, 3.4 v olts * !’ 10451 Vista P ark Road, Dallas, T exas 75238-1645, USA TEL:214-340-4900, F AX:214-341-5212 @\B3K!!’ #38D$N TEC $O serial $K@\B3$9$k!# (XIS small meeting@MIT 1996.Apr.10-12) TCE $+$i$N:GBgEENO!’#8 W Kissel $N%F%9%H7k2L!# The test results w ere rep orted using three serial TECs (M13021) in -35C en vironmen t and (18mWxdT+105mW) heat load. Ab out -90C can b e ac hiev ed b y 6W. !{ annealing $NJ}K! TEC $K5UEE05$r$+$1!" heater $H$7$F;H$&!#8=:_!" heater $r@Q$‘$3$H$O9M$($F$$$J$$!# !{ Thermal shield: 8=:_!";HMQ$O9M$($F$$$J$$!#G.4D6-$,0-$$>l9g$K$N$_8!F$$9$k!# 3.4 %3%M%/%?!< (XIS small meeting@MIT 1996.Apr.10-12) AE $X$N CCD signal/driv e connector $O0J2<$NDL$j!# Bh#18uJd!’ p ositronics Bh#28uJd!’ D-sub Pin assighn 9

Pin J5(s0/2-CCD) J6(S1/3-CCD) AA OUT-B.0 OUT-B.1 B P3-IA.0(P3/IA) P3-IA.1(P3/IA) BB P3-OR.0(P3/OR-ABCD) P3-OR.1(P3/OR-ABCD) C P1-IA.0(P1/IA) P1-IA.1(P1/IA) CC P2-OR-BD.0(P2/OR-BD) P2-OR-BD.1(P2/OR-BD) D P2-IA.0(P2/IA) P2-IA.1(P2/IA) DD P2-OR-A C.0(P2/OR-A C) P2-OR-A C.1(P2/OR-A C) E OG.0(OG-ABCD) OG.1(OG-ABCD) EE P1-OR-A C.0(P1/OR-A C) P1-OR-A C.1(P1/OR-A C) F GND(SUB) GND(SUB) FF RET-A.0 RET-A.1 H DR-D.0 DR-D.1 HH DR-A.0 DR-A.1 J RET-D.0 RET-D.1 JJ GND(SUB) GND(SUB) K R G.0(R G-ABCD) R G.1(R G-ABCD) KK OUT-A.0 OUT-A.1 L OUT-D.0 OUT-D.1 M RD.0(RD-ABCD) RD.1(RD-ABCD) N DR-C.0 DR-C.1 NN BJ.0 BJ.1 P OUT-C.0 OUT-C.1 R RET-C.0 RET-C.1 S P2-FS.0(P2/FS) P2-FS.1(P2/FS) T P1-FS.0(P1/FS) P1-FS.1(P1/FS) U P3-FS.0(P3/FS) P3-FS.1(P3/FS) V GND(SUB) GND(SUB) W SCP .0 SCP .1 X RET-B.0 RET-B.1 Y DR-B.0 DR-B.1 Z P1-OR-BD.0(P1/OR-BD) P1-OR-BD.1(P1/OR-BD) Pin J7(TEC0) J8(TEC1) 1 TEC+.0 TEC+.1 2 TEC+.0 TEC+.1 3 TEC+.0 TEC+.1 4 CCD-I+.0 CCD-I+.1 5 CCD-V+.0 CCD-V+.1 6 CCD-V-.0 CCD-V-.1 7 CCD-I-.0 CCD-I-.1 8 ? ? 9 TEC-.0 TEC-.1 10 TEC-.0 TEC-.1 11 TEC-.0 TEC-.1 12 BASE-I+.0 BASE-I+.1 13 BASE-V+.0 BASE-V+.1 14 BASE-V-.0 BASE-V-.1 15 BASE-I-.0 BASE-I-.1 10

4 XIS SENSOR BONNET 4.1 SENSOR BONNET !J NEC 0F 960524 !K !{354Q?^ ?^ 8: XIS BONNET 354Q?^ (96.05.24) :‘<A!’ almin um 9g6b!J 6000 7O!K I=LL=hM}!’9u ?’%"%k %^%$%H =hM} !J MLI $r b o dy $N30 $K4,$/ $N$G!"%- %s%T%+ $G$b9u ?’$G$b G.E*$K $O$=$l $[$IJQ $o$i $J$$!K 11

4.1.1 XIS SENSOR BONNET 9=@.IJL\ ho o d (NEC), co v er (NEC), latc h housing (NEC), base plate (NEC), do or (NEC), latc h (NEC), solenoid v alv e (NEC), pressure sensor (NEC), temp erature sensor (NEC), connector (NEC), OBF (PI), cal source (PI), MLI (NEC), screws (NEC) ?^ 9: XIS SENSOR BONNET 9=@.?^ 12

4.2 OBF !JKLK\$5$s$N%a%b$h$j!K !{@=IJ 2q<RL>!’ Luxel :‘<A!’ Al %3!<%F%#%s%0$7$? Lexan (Al $N8|$_ 400A x 2( I=N" ), Lexan $N8|$_ 1000A) $=$NB>!’ $3$A$i$+$i%U%l!<%‘$r Luxel $KEO$7!" Luxel $G OBF $r$H$j$D$1!"JV5Q$7$F$/$l$k!# $I$l$/$i$$$N;n83!J?6F0;n83Ey!K$r$7$F$/$l$k$+$OITL@!# 2D;k8w$NF)2aN( #X@~$NF)2aN( ?^ 10: OBF F)2aN( !{6u5$H4$-7j!JMW5a$5$l$k@-G=!K OBF $O 10 T orr(?) 0J>e $N :9 05 $, @8 $8 $? >l 9g $K GK B; $9 $k!# ?? 6u 0z $- ;~ $K :9 05 $, Bg $- $/ $J $i $J $$ $h $& $K 6u 5$ H4 $- 7j $r%G%6%$%s$9$kI,MW$,$"$k!# G4@-N.$r2>Dj$7!"#15$05$+$i sensor $r??6u0z$-$7$?;~!" OBF $K$+$+$k05NO:9$r7W;;!# #1!KH>7B#1 mm !"D9$5 100mm $N%Q%$%W$rDL$7$F$f$C$/$j??6u0z$-$9$k>l9g!#!J2<?^ 11-1 !K 13

H>7B 1mm $N%Q%$%W$,$"$l$P!" OBF $K$+$+$k05NO:9$r 1T orr 0J2<$K$G$-$k!# #2!K%Q%$%W$rDL$5$:$K??6u0z$-$9$k>l9g!#!J2<?^ 11-2 !K 05NO:9 1T orr 0J2<$K$9$k$K$O!"H>7B 8mm $N%Q%$%W$,I,MW!# H>7B 1mm, D9$5 100mm $N%Q%$%W$rDL$7$F??6u0z$- IaDL$N??6u0z$- ?^ 11: OBF $K$+$+$k:905$H%Q%$%W7B !{8w1L$lBP:v 9u?’%"%k%^%$%H=hM}!’H?<MN( 0.1-0.2 DxEY #52s0J>eH?<M$9$l$P!"F~<M6/EY$N 10 � 5 $K$9$k$3$H$,$G$-$k!# 14

!{ OBF 354Q?^ 960527 6u5$H4 $-$O BONNET $K @_$1!" I} 4mm, ?< $5 4mm $H $9$k!# $J $*!" OBF $, $J$/ $J$j BASE B&$K H4 $1$k 2U=j $O!" I} 4mm, ?<$5 8mm $H$9$k!#6u5$H4$-7j$OA4It$G#42U=j@_$1!"3F%k!<%H$O$=$l$>$l6J$2!J3QEY#9#0EY!K$r#32sM-$9$k!# OBF frame $N8x:9$O!"8|$5 =4 � 0.05mm !"%5%$%: =60 � 0.15mm $J$N$G!"$3$l$r$b$H$K OBF <hIUIt$NBg$-$5$r 7h$a$k!#$^$?!" MIT B&$h$j!" OBF $H CCD $N4V$r$G$-$k$@$169$/$7$?$$$H8@$&MW5a$,$"$C$?!#$3$l$rK~$?$9$h$&$K @_7W$9$k!# frame $N<hIUIt$h$j frame $, base $K6aIU$/$h$&$K@_7W$9$k!J?^Cf%3%a%s%H;2>H!K ?^ 12: OBF 354Q?^!J 960527 !K 15

!{ XIS 8w<WCG%U%#%k%?!<$N29EYJ,I[$N7W;; 1996.5.25 S. Kitamoto 1. Abstract XIS $N 8= >u $N %G %6 %$ %s $K $" $o $; $F!" 8w <W CG %U%# %k %?!< $N 29 EY J, I[ $r 7W ;; $7 $?!# 7W ;; $O!" %; %s %5!< %\ %G%#!< $, $b$C $H$bNd $( $k %1!< %9 $H $7$F!"!< #6 #0 C !" $b$C $H $b CH $+ $$ %1!<%9 $H $7 $F!< #3 #5 C $N Fs $D $N >l 9g $=$l $> $l $K $? $$ $7!" CCD $N29EY$H$7$F!"Dj>o1?MQ$N!<#9#0 C $H%"%K!<%j%s%0$rA[Dj$7$F!\#2#7 C $N>l9g$r$*$3$J$C$?!# 2. Situation 4JC1$N$?$a!"<!$N$h$&$J%b%G%k$rA[Dj$7$?!# !J#1!K8w<WCG%U%#%k%?!<$O Al 800A, Lexan 1000A !"D>7B 33mm $N1_!# !J#2!K8w<WCG%U%#%k%?!<$N emissivit y $O 0.1 !# !J#3!K 8w <W CG %U%# %k %?!< $h $j Fb B& $O %\ %G%# $N 29 EY $G emissivit y $b 0.1 $N $b $N $K $h $j!" sqrt(2) &P 0O $^ $l $F $* $j!" FP A $N 29 EY $G emissivit y $O 0.1 $N J* $G (2-sqrt(2)) &P 0O $^ $l $F $$ $k!# $3 $l $O!" OBF $N $[ $s $H $O 0L CV $K $h$C $F JQ 2= $9 $k$O$:$G$"$k$,!"$3$3$G$O!"$I$3$G$bN)BN3Q$OF1$8$H$7$?!# !J#3!K8w<WCG%U%#%k%?!<$N30B&$O%+%a%i%\%G%#$N29EY$G emissivit y $O 1 $N$b$N$K$h$j!"#2&P0O$^$l$F$$$k!# !J#4!KG.$N=PF~$j$OG.EAF3$HJ|<M$@$1$r9M$($k!# 35N,$r2<$K<($9!# � � � � � � @ @ @ @ @ @ Bo dy (-60C or -35C, e=1.0) OBF !J e=0.1,D=33mm) Bo dy (-60C or -35C e=0.1) Bo dy(-60C or -35C,e=0.1) Solid angle = sqrt(2) &P FP A (-90C or +27C) e=0.1, Solid angle = (2-sqrt(2)) &P 3. Result ?^ 13: OBF $N29EY 16

4.3 DOOR !{%I%"3+$15!9= do or $N @h C< $K $O FM 5/ $, $" $j!" $= $l $, $R$C $+ $+ $k $3 $H $K $h $j!" do or $r JD $a $k!# ?^ #1 #3 $O FM 5/ $, 2! $( $K $R$C $+ $+$C $?;~ $N MM ;R $G $" $k!# do or $, 3+ $+ $J $$ $h $& $K 2! $( $N @h $O <c 43 >e $K @Z $j 9~ $s $G $$ $k!# A CTUA TOR $K $h $j FM 5/ $N 2! $( $, :8 1& $K F0 $-!" do or $, 2! $( $+ $i $O $: $l $k!# 8e $O!" %P %M $N NO $G do or $, 3+ $/!# do or $, O-ring Ey $K $/$C $D $- 3+ $+ $J $/ $J$k$N$rHr$1$k$?$a$K!"2!$($N3+8}It$N2<B&$,>e$KOQ6J$7$F$$$k!# ?^ 14: %I%"3+$15!9=35N, ?^ 15: %I%"It>\:Y 17

!{ DOOR A CTUA TOR DOOR A CTUA TOR 6!5k85 !’ ST ARSYS RESEAR CH Corp oration 7? !’ IH-5055 A CTUA TION TIME !’ 20 !A 300 seconds WEIGHT : 50 gram excluding cable OPERA TING T emp. : -200C !A 115 C ?^ 16: A CTUA TOR 29EY$K$h$jDLEE;~4V$,JQ2=$9$k!#!J29EY$,Dc$$$[$IDLEE;~4V$,D9$$!K 29EY$HDLEE;~4V (Actuator $,40A4$KF0:n$9$k;~4V ) $N4X78 29EY [C] DLEE;~4V [second] 80 60 60 100 21 150 -35 360 -120 600 Cm0U!’ !X P A $X $N DR V EE 05 0u 2D ;~ 4V!Y $O =E MW $G!" $+ $1 $9 $. $k $H8N >c $N 86 0x $H $J $j!" <+ F0 OFF 5! G=$O IU $1 $?$$ $H ;W $$ $^ $9!# !J8! F$ Cf!K %9 %$%C %A $N close 8N >c $K BP $7 $F $O!" <+ F0 OFF $N %i %$ %s $K %2!< %H $r @_ $1 M- 8z !? L5 8z$K$9$k$3$H$G8!F$Cf$G$9!#8N>cH/@8$N2DG=@-$r4^$a:G=*E*$K 7h$a$?$$$H;W$$$^$9!# (96.04.11.Satoh Mail) !{%P%M %P%M$N6/$5$O!"<e2a$.$F$b6/2a$.$F$b$@$a!# do or $,40A4$K3+$$$?;~$K<c43 op en B&$KNO$,;D$C$F$$$k$b$N$,NI$$!# 2q<RL> @=IJL> 18

!{%I%"$N:‘<A!"7A>u OBF $,GKB;$7$F$$$J$$$+$I$&$+!"3NG’$G$-$k$h$&GA$-Ak$r$D$1$k!# Ak$NBg$-$5 !’ 10mm &UDxEY :‘<A !’ %]%j%+!<%\%M%$%H DOOR $H$N8GDjK! !’ O-ring ( Ak$rOH$G2!$($k$h$&$K$9$k ) do or It O-ring 9B2C9)$NE@$+$i!" DOOR It O-ring 7A>u$O&U 54mm $H$9$k!J NEC960209 0F#2!K!# GA$-Ak$N<h$j$D$1$O NEC B&$K0lG$$9$k!# 96.05.27, NEC B&$h$j DOOR $K O-ring $r$D$1$k A 0F!" b onnet B&$K O-ring $r$D$1$k B 0F$,Ds0F$5$l$?!# A 0F $N>l9g!" cal source $N%9%Z!<%9$r==J,$H$l$kE@$GM-Mx$J$N$G!"$3$N0F$G$$$/$3$H$K$7$?!# do or $K$O!"%"%i%$%a%s%HMQ$K CCD $N0LCV$r<($9==;z$r$D$1$F$*$/!#$?$@$7!" PM $G$O$D$1$J$$!# ?^ 17: XIS DOOR 7A>u (96.05.26) !{%9%F!<%?%9 do or $N3+JD$N%9%F!<%?%9$O!"%I%" %/%m!<%:$N>l=j$K#12U=j limit switc h $r@_$1!"$3$l$h$j<hF@$9$k!#!J 96.02.24 XIS Camera b o dy meeting $h$j!K %3%^%s%I9‘L\%F%l%a%H%j!<9‘L\$G=PNO$5$l$k P ara�n Actuator On/O� $O!" P ara�n Actuator $KEE05$,0u2D$5$l $F$$$k>uBV$r%b%K%?$9$kM=Dj$G$9!#%b%K%?%]%$%s%H$O P ara�n Actuator $X$N0u2DEE05$N HOT B&$G$9!# (96.04.11.Satoh Mail) 19

!{%I%"JD$a$N5!9= %I%"JD$a$h$&$N<#6q$rMQ$$JD$a$k!#<j=g$O0J2<$NDL$j!#%I%"JD$a$O NEC $K$d$C$F$b$i$&!# !z%I%"JD$a<j=g!J:4F# (NEC) 29 F eb 1996 NEWS $h$j!K (1) ho o d $r30$9!# * =>$C$F ho o d It$N%M%88GCe:n6H$O!"%I%"3+:G=*A‘:n8e!"<B;\ $9$k<j=g$H$J$j$^$9!# (2) <#6q!JK@$N$h$&$J$b$N!K$rMQ$$$F%I%"$r7Z$/2!$7$[$\JD>u BV$K$9$k!# (3) %I %" 2! $5 $( <# 6q !J ho o d $N <h IU %M %8 I/F $r Mx MQ $7 $F ho o d B& $+ $i @_ CV!K $K $h $j %I %" $r >e LL B& $+ $i $-$C $A $j2!$7IU$1$k!# (4) %m%s%A%m%C %/%"%/%A%e %(!<%?$r<# 6q$rMQ$$ $F3+>uBV $+$iJD >u BV$K$7$F =*N;!# #S #I#SN‘;w @_7W$H$$ $&$3$H $G%I%"2s E> <4IU 6a $K@_ $1 $F$$ $? <h<j $O30 $7$^ $7 $?!#$3 $l $K$h $j %I%" %+ %P!<$K $O ;kLn 3+8} It 0J30 $O 7j $O 3+$$ $F $$$^ $;$s!# ?^ 18: %I%"JD$a<j=g0F (96.02.24) 20

4.4 EE<’J[!"GS5$7O EE<’J[!"GS5$7O$O!"<!$N$3$H$rK~B-$9$k$h$&$K%Q%i%a!<%?$r7h$a$kI,MW$,$"$k!# !vBG$A>e$28e!"%P%k%V OPEN $7$?;~$K!"E,Ev$J;~4V$G%+%a%i%\%G%#Fb$,9b??6u$K$J$k$3$H!# (OBF $, DOOR OPEN $K$h$jGKB;$7$J$$05NO$^$G2<$2$k$3$H!# CCD $rNd5Q$7$?:]!"%3%s%?%_$,>.$5$/$J$k$J$k$h$&$K ) 0J>e$N>r7o$rK~$?$9$K$O!"GS5$7O$N%3%s%@%/%?%s%9$, 0.22 l/sec 0J>eI,MW!#!JIUO?#1;2>H!K !{ %P%k%V ASTR O-E %P%k%V;EMM0F %j!<%/ !’ Fb05 1 T orr 0J2<$r0l%+7nDxEYJ];}$9$k$3$H %3%s%@%/%?%s%9 !’ 0.22 l/sec 0J>e$"$k$3$H!# $^$?$O!"$3$lAjEv$N o w rate ;HMQ>r7o !’ 05NO:9$O:GBg#15$05!J3005!’#15$05!"Fb05!’ 1T orr 0J2<!K %P%k%V$r3+$1$k;~$N05NO:9$O 1T orr 0J2<!# ;HMQ>r7o 3005 29EY JdB- BG$A>e$2A0!JJ]4I;~!K 1atm >o29 Fb05 1T orr 0J2<$rJ];} !J%F%9%H;~!K 0-1atm -50C- >o29 2?EY$b3+JD!# BG$A>e$2 1atm >o29 ?6F0$G%P%k%V$,3+$+$J$$$3$H!# BG$A>e$28e 0 Ls -50C OPEN { > OPEN $r?tF|0];} { > CLOSE (min. -70C) %j!<%/$O$I$&$G$bNI$$!# EE<’%P%k%VD4::!J8=:_A*Dj%P%k%V!K %a!<%+ !’ JF9q V ALCOR <R 7?<0 !’ V27200-520 =ENL !’ Ls 500gf %3%s%@%/%?%s%9 !’ 0.44 l/sec 0J>e ( %*%j%U%’%97B =4mm) %j!<%/%l!<%H !’ !) (1T orr 0J2<$r#1%+7nJ];}2DG= ) o w J}8~ : 05NO:9$,>.$5$$$N$G$I$A$i$G$bNI$$ 3+JD;~$K$+$+$kEENO : Max. 50W, :G>.%Q%k%9I} 50msec F0:n29EY � : -54C !A 74C *: %P%k%V$NA4@-G=$K$D$$$F$NJ]>Z29EYHO0O$O$d$O$j!"!]#5#4!A!\#7#4!n$H$N$3$H$G$9$,!"%P%k%V3+JDF0:n $K$D$$$F$O!"!]#7#0!n!A$G$bLdBj$J$$!"$H$N$3$H$G$9!# (96.04.11. Satoh Mail) ?^ 19: SOLENOID V AL VE 21

!{%P%k%V<’5$FC@- : (96.04.11. Satoh Mail) !v%P%k%V$N<’5$FC@-$O#2#0#0!A#4#0#0 nT@1m $N8+9~$_$G$9!# #4#0#0 n #T!a#4!_ 10 � 7 #T!a#0!%#0#0#4 Gauss !v%7 %9%F %‘>e!" <’5$ E*$K %/%j %F%#%+ %k$J $N$O #H#X #D$G!" <’5$ J70O 5$$r CO<’ 5$Dx EY!J!a #0!%#3 Gauss !K0J2< $K$7 $?$$$H$N$3$H$G$9!#%P%k%V$H#H#X#D$OF10l%Q%M%k>e$GLs#0!%#5#mN%$l$F$*$j$^$9$N$G!" #0!%#0#0#4!w 1m !_!J 1/0.5 !K 3 !a#0!%#0#3#2 @0.5m !c#0!%#3 (Gauss) $H$J $j!" Ls #1 7e Dx EY M> M5 $, $" $k $3 $H $K $J $j $^ $9!# $J $*!" #P #M $G %P %k %V <’ 5$ FC @- $r <B B, $7 $? $$ $H 9M $( $F $* $j $^ $9!# !{ op en/close %b%K%?!<!’ (96.04.11. Staoh Mail) !v V AL VE OPEN/CLOSE $N status $r<h$j=P$9$3$H$,$G$-$k!# !v %b %K %? %9 %$%C %A $N %9 %F!< %? %9 $O!" %P %k %V Fb $N <’ NO @~ $r 4X CN $9 $k $3 $H $G #O #N !? #O #F #F $7 $^ $9!# 0\ F0 It $H 8G Dj It $K%.%c%C%W $, $"$k >l 9g$O!" $= $l $rDL 2a $9 $k<’ NO @~ $O<e $/!" %.%c%C %W$, $J $/L) @\ $7 $F$$ $k >l 9g$O!" <’ NO @~$, 6/ $/ $J$k!" $3$H$rMxMQ$7$F$$$^$9!#!J62=L$G$9$,0JA0Ds<($7$^$7$?%P%k%VF0:n86M}$N?^$r;2>H2<$5$$!K !v #X #I #S MQ $H $7 $F $O !X40 A4 JD !J$7 $^ $j!K!Y $N ;~ $K %9 %$%C %A #O #N $9 $k $h $& $J ;E MM $H $7 $F $* $j!" 0\ F0 It $H 8G Dj It $N %.%c%C %W $, $J $$ >u BV $G <’ NO @~ $, 6/ $/ $J$C $? ;~ $K %9 %$%C %A $, F~ $j $^ $9!# >/ $7 $G $b %.%c%C %W $, $" $k $H !JH> 3+ $- $N >u BV $G $b!K<’NO@~$O<e$/$J$j%9%$%C%A$O#O#F#F>uBV$H$J$j$^$9!# 0J 8e $O ;2 9M $G $9 $,!" !X40 A4 3+ !J$R $i $-!K!Y $N >l 9g $O!" 0\ F0 It $O H? BP B& $N 8G Dj It $H L) @\ $7 $^ $9 $N $G!" :# EY $O $= $A $i B& $N <’ NO @~ $, 6/ $/ $J $j!" $3 $A $i $K %9 %$%C %A $r G[ CV $9 $l $P!" 40 A4 $K 3+ $$ $? ;~ $K %9 %$%C %A $, F0 :n $9 $k $3 $H $K $J $j$^$9!# %9%$%C %A $r#2 $DG[ CV $7$F 40 A4$R $i $-!? $7 $^$j $r %b%K %? $9$k $3 $H $b 2DG= $G $9$,!" #x #i#s $G $OE, MQ $7$F $$ $^$; $s!# !{$=$NB>!’ !v op en/close $=$l$>$l status 0];}$N$?$a$KDLEE$7B3$1$kI,MW$O$J$$!# status JQ99;~$N$_$KDLEE!# !v V AL VE $O%0%j!<%9!J%*%$%k!K%l%9$J$N$G!"@v>t$9$l$P%"%&%H%,%9$N?4G[$,$J$$!# !v V AL VE $O<uCm@8;:$G!"G<4|$OLs#6%+7n !v V AL VE $K%4%_$,F~$i$J$$$h$&$K??6u7O$K!"%U%#%k%?!<$r$D$1$k!# !vEE <’ %P %k%V $N J} 8~ $O!" %; %s %5!<B&!’ ?? 6u !? 30 B&!’ Bg 5$ $N >u BV$G 30 It "* Fb It $N %j!<%/ $r M^ @) $9 $k J} 8~!#6q BN E* $K$O!" gap $rBg5$B&$N05NO$G close $9$kJ}8~$K2!$9$h$&$JJ}8~@-$NG[CV!# 22

4.5 Pressure sensor 05NO%;%s %5!<$N<g L\E*$O!" !V OBF GKB; $K?4 G[$N$" $k05NO $+$I $&$+H= CG$9$k!W $9$J $o$A!"!VBG $A>e$2 ;~$N ?6F0$G GK $l $J $$ $3 $H!W !V50 F; >e $G %P %k %V $r 3+ $$ $? :] $K 6u 5$ $, H4 $1 $k ;~ $N 05 NO :9 $G GK $l $J $$ $3 $H!W $3 $H $G $" $k!# $3 $N B> $K $b!" !V50F; >e $G %+ %a %i %\ %G%# $, Nd 5Q $7 $? ;~ $K!" CCD $d OBF $K ?e $, $D $+ $J $$ $3 $H!W $H $$ $& >r 7o $, 2C $o $k!# $3 $l $i $N >r 7o $+$i!"05NO7W$N;EMM$,0J2<$N$h$&$K7h$^$k!# << 05NO7W$N;EMM >> B,DjHO0O !’ 1T orr !A 100 T orr F0:n29EY !’ !<#5#0 C !A >o29 < ||{ 29EYJ]>Z$,$J$5$l$F$$$k$3$H!# B> !’ Bg5$05$G$bGKB;$7$J$$$3$H 8=:_A*Dj$N05NO7W %a!<%+ !’ KULITE SEMICOND A CTOR PR ODUCTS INC. 7?<0 !’ CT-190 series F0:n29EY !’ -195.5C !A 37.5C 29EYJd=~HO0O !’ -195.5C !A 37.5C !" FS $N � 5% 05NOHO0O !’ 0.3 - 260 torr $/$i$$$+ 29EY$H05NO$N4X78$r;vA0$K9;@5$7$F$*$/!# PM $G3NG’!# %j!<%/ $K 4X $9 $k Jd B- 0l %+ 7n 4V!" J| CV $7!" ?? 6u $, 10T orr 0J 2< $H 8@ $& >r 7o $r K~ $? $7 $F $$ $k $+ $I $& $+ H= CG $9 $k $? $a $K!" ?? 6u $r 0z $$ $? Mb F| $K $I $l $@ $1 ?? 6u EY $, Mn $A $F $$ $k $+ B, Dj $9 $l $P NI $$!# $D $^ $j!" 0.3T orr $N JQ 2= $, B, Dj $G $- $l $P!" == J,Mx MQ $G $- $k!# $b $7!" %j!< %/ $N 3N G’ $K #1 =5 4V ;H $( $k $J $i!" 2T orr $N JQ 2= $, B, Dj $G $- $l $P NI $$!# !J 10T orr/1mon th = 0.33T orr/1da y !K B,DjHO0O$K4X$9$kJdB-!J 21 Ma y , 1996 Dotani NEWS !K 05NO%;%s%5$NB,DjHO0O$G$9$,!" full scale 100 torr $r #8 bit $GB,Dj$9$k $H$$$&$3$H$G$*4j$$$7$^ $9!#$?$@$7!" 0 torr $G$N=PNO$, 30 DxEY!" 100 torr $G$N=PNO$, 255 $H$$$& $h$&$K!">/$72<BL$r$O$+$;$F2<$5$$!# 0 torr $G$N=P NO$r 30 DxEY$K$9$k$N $O!"%<%mE@$N29EY%I%j%U%H!J +/-1 @_Dj$NIT Dj@-$r9MN8$7$F$G$9!#$7$?$,$C$F!"05NOB,Dj$NJ,2rG=$O 100/(256-30) = 0.44 torr DxEY$H$$$&$3$H$K$J$j$^$9!# MD connector $K 4X $9 $k Jd B- !J 27 Ma y , 1996 XIS-BD Y meeting !K 05 NO %; %s %5 $N =P NO $r 1R @1 $N OFF >u BV$G $b!" 3N G’ $G $- $k $h $& MD connector $G =P NO $r =P $9 $+ $H 8@ $& OC $7 $, $"$C $? $,!" $3 $l $O!" MD $G =P $= $& $H $7 $? ;~!" 30$+$i � 12V $H 29V $NEE8;$,I,MW$K$J$k$J$ILLE]$JE@$,$"$k$3$H!" KSC $K$D$$$?$i$7$g$C$A$e$&1R@1$K2P$,F~$j!" telem try $rDL$7$F05NO$r%b%K%?!<$G$-$k$3$H$+$i!" MD $G=PNO$7$J$$$H$$$&$3$H$K7h$a$?!# 4%Ag6u5$$K4X$9 $kJdB- !J 17 Ma y , 1996 Dotani NEWS !K M-V H/<M AuCV$K $O!"%U%’%"%j %s%06u D4AuCV $,$D$/M= Dj$G!" M-V %m %1%C %H $K Ek :\ $5 $l $? %U%’ %" %j %s %0 Fb $N 1R @1!& Ek :\ 5! 4o $r 29 D4 $9 $k $? $a!" 0J 2< $N $h $& $J >r 7o $N 6u 5$ $r Aw $k$3$H$K$7$F$$$^$9!# 29EY!’#2#0EY <>EY!’ 30-50% @6>tEY!’%/%i%9 1000 ?^ 20: pressure sensor 354Q?^ 23

4.6 3S@5@~8; !{<h$jIU$10LCV$*$h$S@=:n>r7o ?^ 18 $N2<$N ?^$G!"<P @~ItJ, $O@~ 8;$NIU $$$?It J,!J1_E{ $b$7 $/$O%M %8!K!#Gr$$ ItJ,$O %3%j %a!<%?$G!" 307A$O 1_E{$b $7$/$OD>J} BN!#%3%j %a!<%? $K$"$k :YD9 $$7j$O!" D>7B 0.3mm !"D9$5 8mm $H$7 $?!#>e$N ?^$N ;M3Q$, CCD $G!"9u $/EI $j $D$V$7$?HO0OFb$K3S@5@~8;$+$i$N#X@~$,Mh$k!#$3$NHO0O$r CCD LL>e$NC< $NItJ,!" Bg$-$5 1 !A 2mm $K$9$k!# 3S@5@~ 8;ItJ,$O CCD $N;kLn$r1#$5$J$$!# 2<@~ItJ,$,@dBP$KI,MW$JE@$G$9!# ?^ 21: Cal source I/F 0F !v CCD $N %" %i %$ %a %s %H @: EY $, � 1mm $J $N $G!" Cal source >H <M 0L CV $O!" CCD $N C< $+ $i 2mm F~$C $? $H $3 $m $K $7!" CCD $NJU$K1h$C$F!J>e$N?^$G!">e2<$K!K � 1mm D4@0$G$-$k$h$&$K$9$k!# !v BONNET 7A>u$r>.$5$/$9$k4QE@$+$i!"3S@5@~8;$r<P$a$K<h$jIU$1$k$3$H$K$9$k!# !v 96.03.18 $N meeting $G!" cal source $, OBF $N cen ter $r monitor $G$-$J$$$+$H$$$&Ds0F$,$"$C$?!# !v cal source $N 30 B& $r 9u $/ $9 $k!# $? $@ $7!" $9 $Y $F 9u ?’ $K $9 $k $H @d 1o $7 $F $7 $^ $& $N $G!" %M %8 $N It J, $O Ia DL $N $b $N $r ;H $$!"%M%8$rDy$a$l$PF3EE@-$,J]$?$l$k$h$&$K$7$?$$!# !v Cal source $O$G$-$k$@$1?7$7$$$b$N$r$D$1$?$$!# !{%$%b%M %8!J?^ 1& 2<!K %$ %b%M %8 $N:‘ <A$, F< $G$" $k$? $a!"$3 $l $K%M %8$r @Z $k$N $O:$ Fq!#$^ $?!" %M%8 $r@Z$C $F$7 $^ $&2D G=@-$b $" $k$N $G!" $G$- $l $P!" F<$h $j 9E $$:‘ <A !J$7 $s$A$e $& $J $I!K$K $9 $k$+!" %M %8 $G$O $J $/!" @\Ce :^ $r ;H$$!" %$ %b %M%8 $r8GDj$7$?$$!# 24

!{ Cal source @=:n<j=g ?^ 22: Cal source @=:n<j=g 25

!{ Cal source alignmen t <j=g (96.02.23 XIS camera b o dy meeting) !& cal source $N 0L CV D4 @0$r BONNET B& $+$i 9T $& $N $O CCD $r B; =}$9 $k 62 $l $,$" $k!# 8N $K 0LCV D4 @0 $OLL E] $@ $,!" BONNET/BASE $r30$7$F9T$&$3$H$H$9$k!#=>$C$F!" BONNET $N@#K!$O;qNA -(1) $NCM$GN;2r$9$k (PI) !# $J$*!"K\D4@0$K78$k4pK\<j=g$O!"2<5-$H$J$k!# (1) 7W;;$K$h$k0LCV7h$a "* (2)BONET/BASE <h$jIU$1 "* (3) ??6u c ham b er $X set "* (4)source 0LCV%G!]%?<hF@ ( Jd@5NLGD0. ) "* (5) ??6u c ham b er $+$i<h=P "* (6)BONNET/BASE <h$j30$7 "* (7)source 0LCVD4@0 ( "*0J2<!"=jDj0LCV$K$J$k$^$G7+$jJV$7 ) $J$*!">e5- source 0LCVD4@0:n6H$O PI $,9T$&!# 26

5 XIS SENSOR HOOD HOOD @_CV$NL\E*!’ XR T J}8~0J30$+$i$N#X@~F~<M$rKI$0$?$a BUFFLE @_CV$NL\E*!’ HOOD Fb$G$NH?<M8w$,!" CCD $KF~<M$9$k$N$rKI$0$?$a HOOD $N%G%6%$%s%Q%i%a!<%?$N7hDjK!!JIUO?#5;2>H!K !v%U!<%I$N9b$5$O!"%U!<%I$NB@$5$H$OFHN)$K7h$a$k!#9=B$>eLdBj$J$$$J$i OK !# !J$?$@$7!" bu�e $N7B$O%U!<%I$NB@$5$h$j>.$5$$!K !v%U!<%I$N9b$5$O!" CCD LL$+$i 250mm $H$9$k!#!V XR T $NJ}8~0J30$N X-ra y $r%7!<%k%I$9$k!WL\E*$G7h$a$k!# !v bu�e $N 0L CV $O!" B@ $5 $H %+%C %W %k $7 $F $* $j!" B@ $5 $, 7h $^ $i $J $$ $H 0L CV $, 7h $^ $i $J $$ $N $G!" $^ $:!" Bonnet $N %5 %$%:$+$iE,Ev$JB@$5$r7h$a!"$=$l$+$i bu�e $N0LCV$r7h$a$k!# BUFFLE $N%G%6%$%s%Q%i%a!<%?$N7hDjK! (ASTE-0374,H8.02.02) !v CCD ;kLn4p=‘7B ?^ 20 $G$O&U 39mm $H$7$F$$$k!#FbLu$O!" X !" Y <4$KJ?9T$N@#K!$G!" A. 24.6mm CCD 7B B. 2.0 mm CCD 0LCV8m:9 : � 1mm $N p-p 49;;!# C. 1.0 mm %U!<%I0LCV8m:9 : � 0.5mm $N p-p 49;;!# $G$"$k!#$h$C$F!"9g7W$O!" 24.6+2.0+1.0=27.6mm !#$3$l$rBP3Q@#K!$K49;;$7$F!" 24.6mm � sqrt(2) = 39.03 "* 39.0 mm ?^Cf$N Cf?4 @~$, @_7W %N %_%J %k0L CV$G $"$j!" $3$3 $r 4p=‘ $K!J%U!< %I$K BP$9 $kAj BP E*$J!K CCD 0LCV $,&U 39 $N%( %j%" $K$"$k!# !vD>@\8w$NKI;_!’ D>@\8w$, F~$i$J $$$? $a$K$O!" K>1s6@ !JH>7B 200mm !K $H CCD ;k Ln4p=‘ 7B!JH> 7B 19.5mm !K$r 7k$V@~ $G!"%P%C%U %k $N7B$r7h$a$l$PNI$$!# 3+8}3QEY =atan((200-19.5)/4750) !A 2.2deg. :#!" ho o d $N9b$5$O!" CCD LL$+$i 250(mm) $J$N$G bu�e $NH>7B r $O!" r = 250*tan(2.2deg)+19.5 = 29.1 $H$J$k!# !v HOOD Fb$G$N#1<!H?<M8w$NKI;_!’ JI$+$i XIS $,D>@\8+$($J$$$h$&$K$9$k!# 7A>u$O!"%J%$%U%(%C%8$K$9$k!# 8w$NH?<M$rM^$($k$?$a HOOD $NFbLL$r9u?’%"%k%^%$%H=hM}!JH?<MN( 30 !JEEF3@-$J$7!K!# (cf. EIAu$@$HH?<MN( 5 radiation shield (App endix ;2>H ) radiation shield $N8z2L$r9b$a$k$?$a$K!" ho o d $N8|$_$r 2mm->3mm $KJQ99$7$?!# ho o d $r b onnet $K<h$jIU$1$k%D%P$NItJ,$r 4mm 8|$KJQ99!# $3$l$G==J,$+$O8!F$$9$kI,MW$"$j!# Hw9M %U!<%I$O!"0lBN7?$G!"<h$j30$72DG=$H$9$k!# OBF $X$N%3%s%?%_$rHr$1$k$?$a!" outgas $N>.$5$$$b$N$r;H$&!# 27

?^ 23: XIS HOOD %G%6%$%s 28

6 VENT PIPE !"GS5$7PO) 6.1 VENT PIPE %+%a%i%\%G%#$O$Y!<%-%s%0$9$k$3$H$H$7!" 307B 1/2 inc h $N PIPE $rMQ$$$k!# ’95.12.10 D{@5 V AL VE $N<h$jIU$1K!!’ $G$-$k$@$1 O-ring @\B3$r8:$i$9!# ?^ 24: XIS Bonnet-V AL VE I/F 0F 6.2 GS5$7PO) GS5$7OD9$5$O:GBg 1m $K$J$k8+9~$_!# GS5$7O%k!<%H : 3F XIS $G$k#4K\$N%Q%$%W$rESCf#1$D$K$^$H$a$k$+!"#4$D$=$N$^$^$G1R@1$N30$K=P$9$+8!F$Cf!# !J%Q%$%W$r#1$D$K$^$H$a$k$H%j!<%/$,$"$C$?>l9g!"$I$N XIS $+$i1L$l$?$+H=CG$G$-$J$$!K G[4I8!F$ (96.02.23 XIS-CAMERA BG9g$; A/I $h$j (1996.03.14, kitade)) "* %Y !] %9 %W %l !] %H >e $N 5! 4o G[ CV $O!" Hs >o $K 9~ $_ F~$C $F $* $j!" H? B@ M[ J} 8~ $X !J%Q %M %k 6,7,8 $J $I!K G[ 4I 8} $r ;}$C $F$/ $k $3 $H $O Hs >o $K :$ Fq $J >u 67 $G $9!# >\ :Y $J J} 8~ $O!" %Y !] %9 %Q %M %k %l %$ %" %& %H ?^ $H J; $; $F!" 3/18 $K Js 9p $7 $^ $9 $,!" No.2,3,4 $N %Q %M %kJ} 8~ $H $J $j $^ $9!#C" $7!" BG $A >e $2;~ $K $O G[ 4I 8} $r MLI $G J$ $&$J $I $N =h CV $G!"LB 8w $O KI $0 $3 $H$,$G$-$k$N$G$O$J$$$+$H9M$( $F$$$^$9!# 6.3 $Y!<%-%s%0 $Y!<%-%s%0$O!"%\%G%#$N$_$G#1EY9T$J$$!" CCD <hIU8e$b$&0lEY9T$J$&!# $Y!<%-%s%029EY!"F|?tEy>\:Y$O!":#8e5M$a$kI,MW$"$j!# 29

?^ 25: GS5$7PO)0F 30

7 %3%^%s%I!" HK !J%5%V%7%9%F%‘3NG’=q (H8.03.27) $h$j!K 7.1 %G%#%9%/%j!<%H %3%^%s%I X Y %3%^%s%IL>>N 5!G= %F%l%a%H%jF0:n3NG’ V CID ADD W B BNT0 P A DR V ON XIS-S0 $N DOOR OPEN MQ P A (P ara�n Actuator) $X$NDLEE$r3+;O$9$k BNT1 P A DR V ON XIS-S1 $N DOOR OPEN MQ P A (P ara�n Actuator) $X$NDLEE$r3+;O$9$k BNT2 P A DR V ON XIS-S2 $N DOOR OPEN MQ P A (P ara�n Actuator) $X$NDLEE$r3+;O$9$k BNT3 P A DR V ON XIS-S3 $N DOOR OPEN MQ P A (P ara�n Actuator) $X$NDLEE$r3+;O$9$k BNT0 P A DR V OF XIS-S0 $N DOOR OPEN MQ P A (P ara�n Actuator) $X$NDLEE$r=*N;$9$k BNT1 P A DR V OF XIS-S1 $N DOOR OPEN MQ P A (P ara�n Actuator) $X$NDLEE$r=*N;$9$k BNT2 P A DR V OF XIS-S2 $N DOOR OPEN MQ P A (P ara�n Actuator) $X$NDLEE$r=*N;$9$k BNT3 P A DR V OF XIS-S3 $N DOOR OPEN MQ P A (P ara�n Actuator) $X$NDLEE$r=*N;$9$k BNT0 VL V OPN XIS-S0 $N V AL VE $r OPEN $9$k BNT1 VL V OPN XIS-S1 $N V AL VE $r OPEN $9$k BNT2 VL V OPN XIS-S2 $N V AL VE $r OPEN $9$k BNT3 VL V OPN XIS-S3 $N V AL VE $r OPEN $9$k BNT0 VL V CLS XIS-S0 $N V AL VE $r CLOSE $9$k BNT1 VL V CLS XIS-S1 $N V AL VE $r CLOSE $9$k BNT2 VL V CLS XIS-S2 $N V AL VE $r CLOSE $9$k BNT3 VL V CLS XIS-S3 $N V AL VE $r CLOSE $9$k 31

7.2 %9%F!<%?%9 %"%I%l%9 %S%C%H 9‘L\ CM >uBV B0 BNT0 DOOR 1 OPEN 0 CLOSE B1 BNT1 DOOR 1 OPEN 0 CLOSE B2 BNT2 DOOR 1 OPEN 0 CLOSE B3 BNT3 DOOR 1 OPEN 0 CLOSE B4 BNT0 VL V 1 OPEN 0 CLOSE B5 BNT1 VL V 1 OPEN 0 CLOSE B6 BNT2 VL V 1 OPEN 0 CLOSE B7 BNT3 VL V 1 OPEN 0 CLOSE B0 BNT0 P A DR V 1 ON 0 OFF B1 BNT1 P A DR V 1 ON 0 OFF B2 BNT2 P A DR V 1 ON 0 OFF B3 XIS3 P A DR V 1 ON 0 OFF B4 1 0 B5 1 0 B6 1 0 B7 1 0 32

7.3 HK 9‘L\ V CID/PIM 9‘L\ N,9f <oN‘ B,Dj%l%s%8 JQ49<0 A/D A/D %3%s%]!<%M%s%H ADD/W/B BNT0 TEMP BNT0 T T -100 - +60C TBD A BNT1 TEMP BNT1 T T -100 - +60C TBD A BNT2 TEMP BNT2 T T -100 - +60C TBD A BNT3 TEMP BNT3 T T -100 - +60C TBD A BNT0 BNT0 P V 0 - 240 T orr TBD A PRESSURE BNT1 BNT1 P V 0 - 240 T orr TBD A PRESSURE BNT2 BNT2 P V 0 - 240 T orr TBD A PRESSURE BNT3 BNT3 P V 0 - 240 T orr TBD A PRESSURE 33

8 XIS AHN)$F<j=g %3%a%s%H!’ XRS $r <h $j 30 $9 ;~ $O!" I, $: XIS $r <h $j 30 $9!# $3 $l $O!" XRS $r <h $j 30 $9 ;~!" EOB $r 30 $9 I, MW $, $" $j!" EOB $N 1R@1%Y!<%9$N<hIUIt$, XIS $KHs>o$K6a$/!"0BA4$r8+9~$_!"30$9!# XIS $r30$9;~!" XRS $r30$9I,MW$O$J$$!# 34

9 %"%i%$%a%s%H 95/11/07 meeting memo $h$j !{ @_7WJ}?K$H8m:9 CCD $NCf?4$,!I XR T $N8w<4>e$G!" Base P anel $+$i 50mm $N9b$5$K$"$k!I$H2>Dj$7!"@_7W$r9T$J$&!# !{8m:9 !}%+%a%i%\%G%#!J Base pannel, BD Y-SB, BD Y-SBNT !K JB?J!’ 5!3#@:EY$NHO0O !JAG;RLLFb!"8w<4J}8~ $H$b$K +/-0.5mm !K Bonnet $H Base 4V$O Pin $rF~$l!"<hIU$N:F8=@-$r7W$l$k$h$&$K$9$k!# 2sE>!’ 5!3#@:EY$NHO0O !J +/-0.25 deg !K !} CCD !J CCD AG;RK\BN!K JB?J!’ AG;RLLFb!"8w<4J}8~$H$b$K +/-1mm !J MIT $X$NMW5a;v9‘!K 2sE>!’ 4K$/$FNI$$!# !{%"%i%$%a%s%HK! !<!<0F!<!< XIS $rAH$"$2!" XR T $N8w<4$, CCD $NCf?4$K$/$k$h$&$K XR T $rD4@0$9$k!#!J!V$"$9$+!WJ}<0!K !{ Bonnet $K$D$1$k%U!<%I$O!" CCD <h$j$D$10LCV$N@:EY +/-1mm $r8+9~$s$G@_7W$9$k!# 35

10 G.4D6- 10.1 XIS BOD Y $+$i radiator $^$G XIS SENSOR $O!" 1R @1 $N %Y!< %9 %W %l!< %H $K 8G Dj $5 $l $? cold plate $N %^ %& %s %H $5 $l $k!# !J<h IU ;~ $K %5!< %^ %k %U%# %i!<$O;H$o$J$$!K cold plate $K$O#2K\$N heat pip e $,<h$jIU$1$i$l$F$*$j!"$3$N heat pip e $, radiator $K7Q$C$F$$$k!# ?^ 22 !"?^ 23 ;2>H!# ?^ 26: XIS SENSOR $+$i radiator $^$G!JLN<0?^!K 36

10.2 radiator radiator $O!"1R@1$N side pannel 6, 8 $K$=$l$>$l<h$jIU$1$i$l$k!##1Kg$NBg$-$5$O 1.3m 2 $"$j!"#2Kg$G 2.6 m 2 $H $J$k!#$3$l$O!V$"$9$+!W$NLs#1#0G\$G$"$k!# ?^ 27: radiator 37

11 B> 12 %9%1%8%e!<%k 12.1 8=:_$N A/I !V ASTR O-E XIS BONNET BG$A9g$o$;5D;vO?!W F|;~!’ 1996 G/ 2 7n 23 F| AM11h-PM1h (5) (ASTE-401-A/I-5):cold plate Fy8|$rO"Mm$9$k!# "* NEC A/I:3/17 $^$G$K ( 0l<!0F ) !V Min utes of XIS Meeting !W Date: 1996.3.17 1h00m- (A/I)Cal source should monitor the cen ter of the OBF. (A/I)Ligh t leak should b e less than 10 � 6 . (A/I)Sun shade and scattering should b e examined. (A/I)The conductance b et w een ab o v e and b elo w the OBF at lo w pressure should b e calculated. (A/I) The required mass should b e prop osed b y PI (proton shield issue). 38

12.2 %F%9%H$K8~$1$F PM T est "# 5!4o%l%Y%k$H;22C I & T $K$D$$$F!J$^$H$a!K 5!4o @=:n?t EE5$E*5!G= 5!3#E*5!G= PM MTM TTM A CS XIS-DE-MPU 1 2<5-;2>H 2<5-;2>H !{ !] !] !] XIS-DE-PPU01 1 2<5-;2>H 2<5-;2>H !{ !] !] !] XIS-b onnet 1 FM $HF1Ey5!G=IJ FM $HF1Ey5!G=IJ !{ !] !{ !] XIS-base 1 CCD $r=|$$$F FM $HF1Ey5!G=IJ !] !] !{ !] FM $HF1Ey5!G=IJ XIS-AE 1 FM $HF1Ey5!G=IJ FM $HF1Ey5!G=IJ !] !] !{ !] XIS-AESIM 1 FM $HF1Ey5!G=IJ WS !{ !] !] !] XIS-EGSE 1 CO>e@_Hw WS !] !] !{ !] "# PM Am9g;n83;~$N5!4o9=@. XIS-AESIM |||{ WS j +||||+ j j PC { ICE { XIS-DE(PPU0) j j j + +|{+ j j PC { ICE { XIS-DE(MPU) ||{ PIM j j XIS-b onnet j j j TCI ||- PIM DP "# ;n83=jMW;~4V (1) %$%s%?%U%’!<%9?.9f%A%’%C%/!&7R$.9~$_ !J 4H !K (2) %O!<%I%3%^%s%I!"%P%$%l%Y%k%9%F!<%?%9 !J 1H) (3)EEPR OM =q$-49$(!?>H9g !J 1H !K %O!<%I%3%^%s%I$K$h$C$F!" MPU Fb$N EEPR OM $,@5$7$/=q$-49$(2DG=$J$3$H$r%A%’%C%/!% (4) %=%U%H%3%^%s%I!"%Q%1%C%H%F%l%a%H%j;n83 !J 2H !K DE $r 5/ F0 $7!" ;# A| %Q %i %a!< %? @_ Dj $J $I $N Be I= E* $J %3 %^ %s %I $K $h $j!" %F %l %a %H %j $N 3: Ev 9‘ L\ $, JQ $o $k $3 $H $r %A%’%C%/!% (5) 4QB,%G!<%?=hM};n83 !J 4-6H) BeI=E*$J%b!<%I (FRAME, 5x5, TIming ?) $G!"BeI=E*$JF~NO%Q%?!<%s$rMQ$$$F$N%G!<%?=hM}$N;n83!% 9g7W 12-14H 39

"# PM 3+H/%9%1%8%e!<%k 96/3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 +|+|+|+|+|+|+|+|+|+|+|+|+|+|+|+|+|+|+ PM Am9g;n83 AH9~!? TTM ;n83 j |||- j j |||{ j XIS-DE ||||||||||||{ j |- j j |||||||||||||| j @_7W / @=:n / C1BN CHK AESIM/DE 3z$_9g$o$; DE/AE >\:YI>2A;n83 XIS-b onnet ||||||||||| j |- j j ||||||{ j @_7W / @=:n / C1BN CHK 3z$_9g$o$; XIS-base ||||||||||| j |- j j |||| j ||- j @_7W / @=:n / C1BN CHK CCD Ek:\ 3z$_9g$o$; XIS-AE ||||||||||||||||||||{ j ||{ j @_7W / @=:n / C1BN CHK 3z$_9g$o$; XIS-AESIM ||||||||||||| j j |||||||||||||| j @_7W / @=:n / C1BN CHK DE/AE >\:YI>2A;n83 XIS-EGSE ||||||||||||||||||||| j ||{ j @_7W / @=:n / C1BN CHK 3z$_9g$o$; "# ;n83>e$NMWK>!&Cm0U;v9‘ ICE $r ;H MQ $9 $k $? $a!" COM-2 $H %7%c %7!< GND $N J, N% $, =P Mh $J $/!" %0 %i %s %I 7O $, %k!< %W $7 $F $7 $^ $$ $^ $9 $,!" $4 MF<O4j$$$^$9!% { ;2>H;qNA { "# PM %U%’!<%:$G;HMQ$9$k5!4o / I & T $G;HMQM=Dj5!4o 1.MPU @=:n8D?t 1 EE5$E*5!G=!?@-G= (1) EE8;!&%0%i%s%I7O !&EE8;$O A C100V $r6!5k$7!" PM c~BNFb$N%9%$%C%A%s%0%l%.%e%l!<%?$G +5V, +/-12V DC $r@8@.!% !& EE 8; $N ON/OFF 2s O)!" 2a EEN. 8! =P 2s O) $O L5$/!" A C100V $N %9%$%C %A $r ;n 83 <T$, A‘ :n $9 $k $3 $H$G ON/OFF $5$;$k!% !&%7%c %7!<%0%i%s %I$r D-Sub $N %T%s$+$i <h$k$3 $H$,=PMh $J$$$?$a!" %1!<%V%k$N %7!<%k%I$O c~BN$K%M %8;_$a$G @\ CO$5$;$k!% (2)IPL Ey !&%W%m%;%C%5$O<B%A%C%W$G$O$J$/!"%$%s%5!<%-%C%H%(%_%e%l!<%? (ICE) $r;HMQ$9$k!% !& IPL $O ICE $G9T$$!" EEPR OM $O PIM $H$N I/F 3NG’$K$N$_;HMQ!% (3)Command =hM} (PIM I/F) !&0lIt$N$_ FM $rF1Ey5!G=$rM-$9$k!% (4) 4QB,%G!<%?=hM} !&0lIt$N$_ FM $HF1Ey5!G=$rM-$9$k!% 5!3#E*5!G=!?@-G= (1) CO>eMQ0lHLIJ$N%m%C%+!<7A>u$G!" FM $H$OA4$/0[$J$k!% (2) 307A@#K! 600mm(W) x 700mm(D) x 700mm(H) 2.PPU01 EE5$E*5!G=!?@-G= (1) EE8;!&%0%i%s%I7O !&EE8;$O A C100V $r6!5k$7!" PM c~BNFb$N%9%$%C%A%s%0%l%.%e%l!<%?$G +5V, +/-12V DC $r@8@.!% !& EE 8; $N ON/OFF 2s O)!" 2a EEN. 8! =P 2s O) $O L5$/!" A C100V $N %9%$%C %A $r ;n 83 <T$, A‘ :n $9 $k $3 $H$G ON/OFF $5$;$k!% 40

!&%7%c %7!<%0%i%s %I$r D-Sub $N %T%s$+$i <h$k$3 $H$,=PMh $J$$$?$a!" %1!<%V%k$N %7!<%k%Ic~ BN$K%M%8 ;_$a$G@\ CO $5$;$k!% (2)IPL Ey !&%W%m%;%C%5$O<B%A%C%W$G$O$J$/!"%$%s%5!<%-%C%H%(%_%e%l!<%? (ICE) $r;HMQ$9$k!% !& IPL $O ICE $G9T$&!% (3 4QB,%G!<%?=hM} !&0lIt$N$_ FM $rF1Ey5!G=$rM-$9$k!% !& AE $,#1Bf$N$?$a!" PPU0 $N$_5!G=$9$k!% (PPU1 $OF10lc~BN$K3JG<$5$l$k$,5!G=$5$l$J$$!K 5!3#E*5!G=!?@-G= (1) CO>eMQ0lHLIJ$N%m%C%+!<7A>u$G!" FM $H$OA4$/0[$J$k!% (2) 307A@#K! 600mm(W) x 700mm(D) x 700mm(H) 9. P ost PM T est MIT will bring bac k the AE and the sensor-base to MIT around b egin of Jan, 1997. MIT will pro vide one PM system (one detector-base with TEC, one AE with TCE) on Ma y 1, 1997. The PM set will b e k ept in Japan after TTM test. 41

A GS5$7O , %3%s%@%/%?%s%9!J 1995 G/ 11 7n 6 F| ,12 7n 10 F| KLK\%a%b$h$j!#!K !{%3%s%@%/%?%s%9 4I$NH>7B 4I$ND9$5#1 m $H$7$?%3%s%@%/%?%s%9 !J C !K (mm) (litter/sec) 3 0.026 6 0.21 12 1.73 25 15.6 !{C&%,%9$N1F6A C&%,%9$K$D$$$F$N%G!<%? Al: %"%;%H%s!"%a%?%N!<%k$G%9%9%0DxEY!\ 100C Baking !’ 6 � 10 � 12 torr l/s/cm 2 %"%k%^%$%H=hM}!J%Y%$%-%s%0L5$7!K$G 10h 0z$$$?8e$NCM!( 1.1 � 10 � 7 torr litter/sec/cm 2 DxEY !{GS5$B.EY$HE~C#??6uEY ??6uEY$, 0.1 torr 0J2<$0$i$$$+$i!"9M$($k$N$G!"652J=q$K:\$C$F$$$k!"J,;RN.6a;w$r;H$$$^$9!# C&%,%9$NNL$r 1.1 � 10 � 7 torr litter/sec/cm 2 (no baking) 6 � 10 � 12 torr l/s/cm 2 (after baking) I=LL@Q$r 15 � 17.5 � 2+(15+17.5) � 2 � 7=980cm 2 MF@Q$r 15 � 17.5 � 7=1.83 litter $3$l$h$j!"%"%k%^%$%H=hM}$N Al $+$i$O!" 1.28 � 10 � 4 torr litter/sec (=A) %Y%$%-%s%08e$N Al $+$i$O!" 5.88 � 10 � 9 torr litter/sec $H$J$j$^$9!# XIS $NMF@Q!J V !K$r 1.83litter $H$9$k$H -V dP/dt = C(P-P out)-A P out: Outside pressure P(t)= (P(t=0) - P out - A/C) exp (-C/V t) + P out + A/C $3$3$G!" P out = 10 � 6 torr $H2>Dj$7$^$9!# A = 1.28 � 10 � 4 torr litter/sec for non baking A = 5.88 � 10 � 9 torr litter/sec after baking V = 1.83 litter 4I$NH>7B C J,;RN.6a;w$N;H$($k:G9b05NO 3mm 0.027 0.11 torr 6mm 0.22 0.05 torr 12mm 1.73 25mm 15.6 0.013 torr $N%Q%i%a!<%?!<$h$j =i4|05NO$r 1torr $H$9$k$H!" for non baking 3mm $N>l9g P(t) = 0.995 exp (-0.015 t) + 0.00474 torr 6mm $N>l9g P(t) = 0.999 exp (-0.120 t) + 5.82 � 10 � 4 torr 12mm $N>l9g P(t) = 0.999 exp (-0.945 t) + 7.40 � 10 � 5 torr 25mm $N>l9g P(t) = 0.999 exp (-8.525 t) + 8.21 � 10 � 6 torr after 100 C baking 3mm $N>l9g P(t) = 0.999 exp (-0.015 t) + 1.22 � 10 � 6 torr 6mm $N>l9g P(t) = 0.999 exp (-0.120 t) + 1.03 � 10 � 6 torr 12mm $N>l9g P(t) = 0.999 exp (-0.945 t) + 1.00 � 10 � 6 torr 25mm $N>l9g P(t) = 0.999 exp (-8.525 t) + 1.00 � 10 � 6 torr $H$J$j$^$9!# $3$N 7k 2L!" 0J A0$H $@ $$ $V JQ $o$C $F!" %Y%$ %- %s %0 $7 $J $$ $J$i!" #2 %$ %s %A I, MW $G $"$k $,!" #1 #0 #0 C $G %Y %$ %- %s %0 $9 $l $P!"#1!?#2%$%s%A$G==J,$G$9!# 42

$@$+$i!"#2%$%s%A$OI,MW$G$O$J$/$F!"%Y%$%-%s%0$,I,MW$G$9!#$=$&$9$l$P!"#1 � 10 � 6 DxEY$KE~C#$G$-$^$9!# G[4I $N L\ I8 %3 %s %@ %/%? %s %9 $O %Y %$ %- %s %0 $9 $k $H 2>Dj $7 $F!" 1/ #2 inc h $N%Q %$ %W $N %3 %s %@ %/ %$ %? %s %9 $r B;$M $J $$ $h $&$K 0.22 litter/sec 0J>e!"$,I,MW$G$9!# E~C#??6uEY!’ P out+A/C $G$9!# A = 5.88E-9 torr litter/sec $J$i ,C=1E-3 litter/sec $G 10 � 6 $K$J$j$^$9!# 1.28E-4 torr litter/sec $J$i ,C=100 litter/sec $G 10 � 6 $K$J$j$^$9!# B E~C#29EY$KBP$9$k9M;! v ersion 1.0 H.Aw aki 95.12.07 v ersion 1.1 H.Aw aki 95.12.22 2>Dj!’ #1!K COLD PLA TE $N29EY$H XIS $NH/G.NL$N4X78$O!" ASTE-0276 (H7.11.24) $r;HMQ!# #2!K TEC $N@-G=$N29EY0MB8@-$OITL@$J$N$G!" T hot=27, 50, 70 $N%G!<%?$rDc29B&$K30A^$7$FMQ$$$?!# 9M;!$7$? TEC $O K3M-04 x 1 < | $3$l$^$G$h$/5DO@$7$F$-$?$b$N K3M01002G x 3 < | MIT $,Ds0F$7$F$$$k$b$N!J MI3021T !K$KAjEv K3M01003G x 3 < | MI3026T AjEv #3!K thermal design G.F~NO!J Qc !K ex prin t : 7.46E-4 W/C/XIS CCD 3+8}LL@Q : 2.54 cm x 2.54 cm J|<MN( 0.8 FP A I=LL@Q : 2.54 x 2.54 x 3 J|<MN( 0.1 ( %1!<%9#2!’ 0.5 !K CAMERA BD Y : J|<MN( 1.0 CCD H/G. : 10mW/XIS 7k2L!’ 43

7kO@!’ 7W ;; 7k 2L $K $O!" B? $/ $N 6a ;w $, F~ $j!" $^ $@!" IT Dj @- $O Bg $- $$ $,!" ASTE-0276 $K <( $5 $l $? camera b o dy $N 29 EY $, Ev=i A[ Dj $7 $F $$ $? -30C $h $j 2< 2s $k $? $a!" Hf 3S E* Dc EE NO (5W 0J 2< ) $G -80C, -90C $, C# @. $G $- $= $&!# $b $7!" G. F~ NO $, 7W;;DL$j$J$i!" Ev=i A[Dj$7 $F$$ $? K3M-04 $N$h $&$J Bg$-$J TEC $OI, MW$J$$ $G$" $m$&!# $7 $+$7!"K| 0l!" FP A $X$NmU <M$K$h$kG.F~NO$, %1!<%9#2$K $J$k$H!" hot case $N>l 9g 5W $G$O -90C $K$J$j $^$;$s!# PO WER $N $"$k TEC $G 10W $+$1$J$1$l$PNd5Q$G$-$^$;$s!# Cm0U!’ #1!KE~C#29EY$O!"$$ $&$^$G$b $J$/ camera b o dy $N29EY $KBg$-$/0M B8$9$k!#=>$C $F!"$h$j@53N $J?dDjCM $,I,MW!#$3 $l$K$h$C$F:#8eBg$-$JJQ99$,I,MW$K$J$k$+$b!# #2!K TEC $NDc29B&$G$N%G!<%?$,I,MW!# C radiation shield !J>eLn7/$*4j$$!#!K D Con tamination !J ’95.12 $N:eBg$G$N meeting $h$j!K !V$" $9 $+!W $N >l 9g!" 0.0084 � g/cm 2 /hr XIS OBF $N >l 9g!" bu�e $, $" $k $N $G!" $3 $l $K 99% $, 5[ Ce $7!" ;D $j $, OBF $K F~ $k!# =>$C $F!" XIS OBF $K $O!" 1 � g/cm 2 /yr $N 5[ Ce %l!< %H $G J* $, $/$C $D $/!# a few � g/cm 2 $G E=0.3k eV $N X @~$, 10 $9$k$H!"Ls#3G/$G>e8B$KC#$9$k!# 44

E X-ra y shield v ersion 2.0 H.Aw aki 95.12.22 v ersion 2.1 H.Aw aki 96.02.16 v ersion 2.2 H.Aw aki 96.04.15 E.1 !{35N, #X@~K>1s6@!J XR T !K$+$i8!=P4o$^$G$,40A4$KJ$$o$l$F$$$J$$$?$a!" XR T 0J30$NJ}8~$+$i#X@~$,F~<M$7$F$-$^$9!# $I$N$h$&$J%Q%9$GF~<M$7$F$/$k$+$O2<?^$r8+$F2<$5$$!#$3$N#X@~$r%V%m%C%/$9$k$?$a$K!" EOB $K<h$jIU$1$i$l$k mid plate, upp er plate $K <bGs $rD% $j $D$1 $kI, MW $,$" $j$^ $9!# <bGs $N8| $_$O!" 10k eV $N photon $r $[$H $s $IDL $5$J $$ $h$& 0.2mm $H$7$F$"$j$^$9!J2<?^;2>H!K!#$3$3$G$O!"<bGs$NBg$-$5!" CFRP $N@ZH4$-7j$N%5%$%:$K$D$$$F8!F$$7$^$9!# %%BoundingBo x: %%BoundingBo x: 45

E.2 CFRP @ZH4$-7j$N8!F$ XIS $NC<$H XR T $NC<$r7k$VD>@~$r9M$(!" h1, h2 $GH>7B$,$$$/$i$K$J$k$+D4$Y$k!# XIS $NC< : 18.8 mm ( (24.6+2)/2 * sqrt(2) ) XR T $NC< : 200.0 mm 5wN% : 4750 mm r = (200-18.8)/4750 * h + 18.8 (mm) = 3.815E-2 * h + 18.8 r = 132.62 @ h = 2983.5mm = h1 r = 65.34 @ h = 1220.0mm = h2 r = 28.33 @ h = 250.0mm = h3 8= >u $O!" $= $l $> $l 140.0, 70.0, 29.0 $H $J$C $F $$ $k $N $G Ld Bj $J $7!# 2> $K %" %i %$ %a %s %H $G!" TOP , middle plate $, 5mm $:$l$F$bLdBj$J$7!# E.3 X @~%7!<%k%I$N8!F$ XIS $N:8C<$H middle plate $N1&C<$r7k$S!" upp er plate $H8r$o$C$?;~$NH>7B (x1) !" XIS $N:8C<$H ho o d $N1&C<$r7k$S!" middle plate $H8r$o$C$?;~$NH>7B (x2) !" XIS $N:8C<$H plate up $N1&C<$r7k$S!" XR T $H8r$o$C$?;~$NH>7B (X) $O!" x1=(r2+S)/h2*h1-S x2=(r3+S)/h3*h2-S X =(r1+S)/h1*L -S $H$J$j!"$3$l$,%9%:$N307B$rM?$($^$9!#$3$N<0$KM?$($i$l$??t;z$rF~$l$k$H!" h1 = 2983.5 mm h2 = 1220 mm h3 = 250 mm L = 4750 mm R = 200 mm r1 = 140 mm (142mm) r2 = 70 mm ( 72mm) r3 = 29 mm ( 30mm) () Fb$O alighnmen t 8m:9$r9MN8$7$?;~ S = (24.6+2)*1.4142/2 = 18.8 mm !J XIS BP3Q@~!K >e$N<0$h$j == > x1 = 198.4 mm ( 203.3 ) x2 = 214.5 mm ( 219.3 ) X = 234.0 mm ( 237.2 ) $H $J $j $^ $9!# $9 $J $o $A!" upp er plate $K $O!" H> 7B =198.4mm !" middle plate $K $O H> 7B =214.5mm !" XR T $K $O H>7B =237.5mm $N%9%:$rD%$jIU$1$kI,MW$,$"$k!# E.4 7k2L!’ ho o d middle plate upp er plate XR T h3 R in R in R out R in R out R in R out 250 29.0 70.0 214.5 140.0 198.4 200.0 234.0 (219.3) (203.3) (237.2) 307B!JH>7B!K$r R out $H$9$k!# ():alighmen t 8m:9 � 1mm $r9MN8 T op plate !’F| Ht$NOC $7$G$O %"%k%_ $G#2%_ %j$"$k $N$G!"%9 %:Gs$r E=$kI, MW$O$J$$ $N$G$O $J$$$+!" $H$$$& $3$H$G $9!# < | F)2aN($O 10k eV $G 0.6% $/$i$$!J2<?^;2>H!K!# CXB(0.01 photons/s/XIS@10k eV) !" Crab(0.07 photons/s/cm2@10k eV) $H$b$KLdBj$J$$$G$"$m$&!# 46 upp er plate !’ MW 5a $5 $l $k <b Gs $N 7B $, pale $h $j Bg $- $$ $N $G!" %9 %+!< %H $r $D $1 $k I, MW $" $j!# !J%9 %+!< %H <h $j IU $1 $O LdBj$J$7!K middle plate !’8=:_!"$3$N plate $KD%$k<bGs$NH>7B$O 226mm $r9M$($F$*$j!" shield LL$+$i$NMW5a 216.1mm $h$j Bg$-$$$N$GLdBj$J$7!# Cm0U!’ mid/upp er-plate $K %9%: Gs $r E= $k ;~$K B- $, <Y Kb $K $J$k 2U =j $, $" $k $H;W $& $N $G $9 $,!" F|Ht $N OC $7 $G $O!" B-$N ItJ,$O%"%k%_$N$+$J$jIt8|$$:‘NA$G$G$-$F$$$k$N$G X @~$ODL$5$J$$$N$G$O$J$$$+$H$$$&$3$H$G$9!# %%BoundingBo x: 47

E.5 ALBEDO B@M[8w$, EOB $NCf4V%W%l!<%HEy$G$I$l$@$1;6Mp$5$l$k$+?dDj$7$^$7$?!# !c!c%Q%i%a!<%?$NDj5A!d!d 1982 G/ $N Kj Ln @h@8 $N %a %b$h $j!" Fx $N ux $r ;}$C $? B@M[ 8w $, %" %k%_ $N HD $G ;6Mp $5 $l $?;~!" CCD $N C1 0LLL @Q $K F~ $k;6Mp8w F a $O!" F a = 4 � &E &L s &L a &L s + &L a H ( &L s ) H ( &L a ) F x A=S $H$J$j$^$9!#$?$@$7!"&L s:sin &H s &L a:sin &H a &E = &R s/( &R a+ &R s) &R s: ;6MpCGLL@Q!"&R a: 5[<}CGLL@Q $3$3$G!"<!$N>r7o$rF~$l$k$H!" &H A !A 90 EY == > sin &H A = 1, &L a=1 #12s;6Mp$@$19M$($?>l9g!’ H( &L s),H( &L a) = 1 &H s(max)=30 deg == > sin &H s=0.5 F a < 4 � &E F xA=S (0 : 5 = 1 : 5) $H$J$j$^$9!# XR T $+$i CCD $r8+9~$‘N)BN3Q!"LL@QHf$O!"0J2<$N$h$&$K$J$k$N$G!" &8!?#4&P = 3E-6 (XR T) A/S = 64 &E = 1.9E-3 @ 1k eV 6.9E-4 @ 2k eV 3.2E-3 @ 4k eV 8.0E-3 @10k eV F a/Fx = 1E-7 @ 1k eV 4E-7 @10k eV %U%l%"!<;~$N X @~6/EY$OLs 0.2ergs/cm2/k eV/s@1k eV !J$+$J$jBg$-$J$b$N!K { > 1.3E8photons/cm2/k eV/s F a=13photons/cm2/k eV/s@1k eV $H$J$jBg$-$J1F6A$,$G$k!# (ASCA $G8+$? fain t source $N%+%&%s%H?t$O 1e-3photons/s/k eV@10k eV) ;6MpBN$,Cf4V%W%l!<%H$N>l9g!"N)BN3Q$,Bg$-$/$J$kJ,!"F1MM$K1F6A$,=P$^$9!# plate up $N>l9g!"&8!?#4&P$, 6E-6 plate mid 3E-5 $3$l $r KI$0 $K $O!" $d $O $jB& LL $K X @~%7!< %k %I $, I,MW $H $J $j $^ $9!#$? $@ $7!" $9 $Y $FJ$ $& I, MW $O $J$/!" B@ M[ B& $G >e$+ $i 250mm DxEY (500mm sin(30)) $r%+%P!<$9$k$@$1$GNI$$$G$9!# EOB $N8=>u (1) Middle plate $K%9%:Gs$rE=$k$3$H$OLdBj$J$$$,!"B&LL$K$OE=$l$J$$!# 48

(2) Upp er plate $K%9%:Gs$rE=$k$3$H$bLdBj$J$$!#B&LL$O!" upp er plate $KBP$7$F$G$O$J$/!" ring-closs plate ( DV $j$,JQ$J5$$,$9$k$1$I!"$3$&$+$$$F$"$k ) $KBP$7$FE=$k$3$H$K$J$k!# (1) $X $N %3 %a %s %H!’ B@ M[ X @~ $N ;6 Mp KI ;_ MQ $K $O B& LL $K %9 %: Gs $, I, MW $K $J $k $N $G $9 $,!" mid-plate $K <b Gs $r D% $k $3 $H$,$G$-$^ $;$s!# $3$N plate $O 1R@1 $NCf $K$J$k $N$G!" B@M[ X @~$OLd Bj$K $J$i$J $$Dx EY$K 8:?j$9 $k$N $G$O $J$$$+ $H$$ $& OC$7$b$"$j!"$A$g$C$H8+@Q$b$C$F$_$kI,MW$,$"$j$^$9!# { > middle plate $N base $+ $i $N 9b $5 $O!" 1220+130=1350mm $G $9!# 0l J}!" side plate $N 9b $5 $O 2700mm $" $k $N$G!" middle plate $O!"$9$C$]$j side plate $KJ$$o$l$^$9!# side plate $O%O%K%+%‘9=B$$r$7$F$*$j!"%9%-%s!"%3%"6& $K%"%k%_9g6b$G$9!#%9%-%s8|$O 0.2 $+$i 0.25mm !JM=Dj!K$G!"$3$N8|$5$@$H#4 k eV 0J2<$N#X@~$O$[$\;_$^$j$^$9!# 49

F #X#I#S%+%a%i%\%G%#FbItGS5$<j=g (’95.11.08 >o?<$5$s$N mail $h$j ) !&1R@1Ek:\;~A08e$K$*$1$kGS5$7O4XO":n6HM=Dj %5%V%7%9%F%‘AH$_>e$240N;8e!"%\%G%#FbIt$r??6u$K$7$F L V !JEE<’%P%k%V!KJD!# FbIt??6u$N>uBV$G1R@1$KAH$_9~$‘!# GS5$%Q%$%W@\B38e!" PMP !J30ItGS5$7O!K@\B3;n83$r$9$k!# !&F0:n;n83Cf%\%G%#!<Fb05$r%b%K%?!<$7!"I,MW$K1~$8$FGS5$:n6H$r9T$J$&!# Cx$7 $$ %j!< %/ $, G’$a $i $l $k >l 9g $K $O!" GS 5$ 7O@\ B3 8e L V $N3+ JD $r 9T $J $&!# $= $l $G $b %@%a $J >l 9g $K $O!" <h $j 30 $7 $F E,59J,2r!"%j!<%/$r;_$a$k!# !&1R@1Ek:\8e$KM=Dj$9$kGS5$7O@\B3%9%1%8%e!<%k AjLO 86 $G $N F0 :n %A%’%C %/ :G =* F| $N A0 F| F0 :n %A%’%C %/ =* N; 8e!" 1R @1 EE 8; %* %U $K $7 $F!" ?? 6u GS 5$ Au CV $r @\ B3 $7!" %+ %a %i%\%G%#FbIt$r??6u$K$9$k!#GS5$AuCVB&$N??6u7W$G05NO$r3NG’!# Mb F| !JAj LO 86 $G $N F0 :n %A%’%C %/ :G =* F|!K 1R @1 $N %F %l %a %H %j!< $r DL $7 $F!" 05 NO $r 3N G’ $9 $k!# F0 :n %A%’%C %/ Cf !J?t ;~ 4V!K$KOJ$C$F05NOJQ2=$r3NG’!" KSC $X$NE~CeKxFb05$,Bg>fIW$J$3$H$r3NG’$9$k!# 1R@1AHN)$F<<$G$NF0:n%A%’%C%/:G=*F|$NA0F|F0:n%A%’%C%/=*N;8e!"1R@1EE8;%*%U$K$7$F!"??6uGS5$AuCV$r@\B3$7!" %+%a%i%\%G%#FbIt$r??6u$K$9$k!#GS5$AuCVB&$N??6u7W$G05NO$r3NG’!# Mb F| !J1R @1 AH N) $F << $G $N F0 :n %A%’%C %/ :G =* F|!K 1R @1 $N %F %l %a %H %j!< $r DL $7 $F!" 05 NO $r 3N G’ $9 $k!# F0 :n %A%’%C %/ Cf !J?t;~4V!K $K OJ$C$F 05 NOJQ 2= $r 3NG’ $9 $k!# $3$l $G!" BG $A>e $2 Kx Fb05 $, Bg>f IW $J $3$H $r 3N G’$9 $k!# 8D!9 $G!"1L $l $, Bg$- 2a$.$k$J$i$P!":FEYGS5$$9$k!#B($A!">l9g$K$h$C$F$O!"$b$&0lF|1R@1AH$_N)$F<<$K;D$7$FLc$&!# F,F9ItAH$_N)$F<<$K0\$C$F$+$i$O!"86B’$H$7$FGS5$%]%s%W$r;H$o$J$$!# GS5$<j =g 35MW !J%P %k %V$N 3+ $1 J}!"%9 %$%C %A $NF~ $l J}!" @\B3 J} K! $J$I $K $D $$$F $O!" JL ES>\ :Y $J <j=g =q$r:n$kI,MW$,$"$k!K 0J2< $N A‘ :n $G!" L V !JEE <’ %P %k %V!K $N 3+ JD $, MD %3 %M %/ %?!< $J $I $r DL $7 $F 30 It EE 8; $G 2D G= $J $i!" 1R @1 EE 8; $N ON $OITMW$G$"$k!# 1R@1 Ek :\ ;~ $O!" EE <’ %P %k %V JD $K $7 $F $* $1 $k!# Ek :\ 8e!" 86 B’ $H $7 $F GS 5$ :n 6H $O I, MW $G $O $J $$!# GS 5$ :n 6H $r $9 $k >l 9g $K$O0J2<$N<j=g$G$"$k!# 1R@1 ON !" Do or JD!" L V JD!"$N>uBV3NG’!J%9%F!<%?%9%b%K%?!<$H05NO7W!K PMP !J30ItGS5$7O!K$r@\B3$9$k!J1R @1$H$O EE 5$ E* $K @d 1o $5 $l$F $$ $k!K!# PMP ;O F0!" PMP B& 05 NO $, %\ %G%# FbIt 05 NO $K Ey $7 $/ $J$C $? $3 $H$r 3N G’!# GS 5$ B& V $rJD$a$k!# L V $r%3%^%s%I$G3+$1$k!"I,MW$K1~$8$F05NO7W$G%b%K%?!<$9$k!#GS5$B& V $rI,MW$K1~$8$F$f$C$/$j3+$1 $k!#GS5$ 3+ ;O!# Fb It?? 6u $r 3N G’ $N8e!" PMP B& %P %k%V JD!" %j!< %/ $J $7$r 3N G’!# L V $r %3%^ %s %I $G JD $a$k!# L V $H V $H $N$" $$ $@ $K 6u 5$ $r >/ $7 F~ $l $k !J05 NO 7W $G 3N G’!K!# L V $r DL $7 $F %+ %a %i Fb It $X $N %j!< %/ $N $J $$ $3 $H $r 3N G’!# L V $N 30 B& $rBg5$05$KLa$9!# PMP $r<h$j30$9!#05NO%A%’%C%/$N8e!"I,MW$K1~$8$F1R@1EE8; OFF !# ?^ 28: %;%s%5!<!"GS5$7O!"05NO7OE}$NLN<0?^ 50F;>e$G$N<j=g 50 F; $K >e $,$C $F $+ $i!" 05 NO %A%’%C %/ $N 8e !JD> $A $K!K L V $r %3 %^ %s %I $G 3+!# == J, ;~ 4V 7P 2a 8e!" 05 NO $, 2< $,$C $F $$ $k $3$H$r3NG’$N8e!"%I%"$r3+$1$k!# L V $N%3%s%@%/%?%s%9$O=PMh$k$@$1NI$/$7$F$*$-$?$$!#$7$+$7!"8w1L$l$O:$$k$N$G!" %I%"$r3+$1$?8e$O!"EE<’%P%k%V$rJD$a$F$*$1$PNI$$!# 50

G Master Sc hedule %%BoundingBo x: %%BoundingBo x: 51