OHS/CISCO ;n834QB,7k2LJs9p 2 2000.6 OHS/CISCO 3+H/%0%k!<%W 4QB,F|;~ : 2000 G/ 5 7n 19 F| {24 F| 4QB,>l=j : 9qN)E7J8Bf $9$P$k4QB,=j 4QB,AuCV : Subaru + OHS + CISCO (19-23 F| ), Subaru + CISCO (24 F| ) 4QB,35MW : 5/19 : K> 1s 6@ 4X 78 $N %H %i %V %k $K $h $j Lk H> 2a $. $+ $i $N 4Q B, $H $J$C $?!# B, 8w I8 =‘ @1 $r ;#$C $? 8e!"4QB,<j=g$NN}=,$H$7$F 53W002 $K8~$1$k!#$7$+$7!" p oin ting @:EY$,$+$J$j0-$/!" 53W002 $@$H ;W$C $F4Q B,$7 $? E7BN $O!"Mb F|$K $J$C $F$+ $i$9 $0 6a$/ $NJL $J 6d2O $@$C$? ;v $, H=L@ $9 $k!# $3 $N F| $OCj >] 2= %3 %^ %s %I$N %F %9 %H $H!" 4Q B, <j=g $N 3N N( $, :G M%@h $@$C $? $? $a!"O*=P;~4V$r 500sec $KC;=L$7J,8wI8=‘@1F3F~;~$N%3%^%s%I%F%9%H$K;~4V$r$+$1$?!# 5/20 : $3 $N F| $b K> 1s 6@ 4X 78 $N %H %i %V %k $G Lk H> 6a $/ $+ $i $N 4Q B, $H $J$C $? $,!" A0 F| $N 7P 83 $G 4QB, <j =g <+ BN $OA4 $/ Ld Bj $J$/ ?J 9T $7 $?!# E7BN $r Lk 8w =|5n NN 0h $K F3 F~$9 $k CJ 3, $G$N 4J 0W 2r @O $N 9) IW $d ;# A| $N O* =P ;~ 4V $r ?- $P $9 $J $I $7 $? 7k 2L!" 53W002 K\ BN $N 0L CV $r 3N G’ $G $-!"L5;v$K data $r<hF@$9$k$3$H$,$G$-$?!# 5/21 : $3 $N F| $O F| MK $G K> 1s 6@ 4X 78 $N Ck 4V $N :n 6H $, A4 $/ $J $+$C $? $? $a!" K> 1s 6@ $O 4X 78 $N %H %i%V %k $O L5 $/!"Cj >] 2= %3 %^%s %I 4X 78 $G7Z Hy $J error $, =P$? Dx EY $G $"$C$?!# #9 ;~ 4V6/ $N A4 4QB, ;~ 4V $N Fb!" J,8w $N <B O* =P ;~4V 9g 7W $O #4 ;~4V 6a $/ $K C# $7$F $* $j!" K~ B- $G $-$k 2T F/ N($H$J$C$?!# 5/22 : %*%Z %l!<%?$,JQ $o$j!"4QB,3+ ;O;~$K$+ $J$j<j4V <h$C$?!# OHS B&$b!"%^%9 %/%_%i!< $N %+ %P!< $, A4 3+ $; $: $K ES Cf $G ;_ $^$C $F $7 $^ $& $H $$ $& %H %i %V %k $, $" $j ( 86 0x $O $9 $0 $K H= L@ $7 $? $, ) !" 7k 6I!" 4Q B, 3+ ;O $O 10 ;~ $K $J$C $F $7 $^$C $?!# $= $N 8e $O Bg $- $J %H %i %V %k $O $J $/=gD4$K4QB,$,9T$J$o$l$?!#F|$N=PD>A0$K4QB,$rBG$A@Z$j!" Dome at $r<hF@$7$?!# 5/23 : K> 1s6@ $N fo cus $, 9g$o $:!" o� fo cus A| $,#2 $D$K J, Nv$9 $k>u BV$N Cf!"2r 7h :v$r D4$Y $F$b$i$C $F$$ $k4V$K z > 5 QSO $N4QB, $r6/9T $7$?!# $H$j$" $($: %9%Z%/ %H%k$r <hF@ 8e!" 2r 7h:v $r ?’!9 $H ;n $7 $?$, $I $l $b $& $^ $/9T $+ $J $+$C $? $,!" :G =*E* $K $O L5 ;v I| 5l$7 Lk H> 2a $.$K4QB,$r:F3+$7$?!#$=$N8e$O=gD4$K4QB,$9$k$3$H$,$G$-$?!# 5/24 : Ck 4V $N Fb $K OHS $+ $i CISCO C1 FH $G $N %b!< %I $K @Z $j BX $( $F 4Q B,!# A0 F| D> $7 $? $O $: $N fo cus >u BV $, $^ $? 0- $$ >e!" p oin ting $, Bg I} $K $: $l $F $$ $k!# $3 $N F| $b @5 >o $J >u BV $K La$; $? $N $O 10 ;~ :" $@$C $? $N$G!" 4Q B, $r ?7 $7$$ Narro w band �lter $N ;n 83 $r$+ $M $F 4C+40.36 $N H � imaging $H!" OHS $H$N @- G= Hf3S $N $? $a $N%F %9 %H J,8w $K 9J$C $?!#Aj JQ$o$i$: seeing $,0-$+$C$?$N$,;DG0$@$C$?!#

<hF@ data : F|;~ 4QB,E7BN �lter O*=P;~4V 5/19 FS27 H 10s � 12= 120 J 10s � 12= 120 (53W002) H 20s � 12= 240 J H Gr 500s � 4= 2000 SA O030251 J H Gr 20s � 12= 240 SA O047144 J H Gr 5s � 12= 60 5/20 FS23 H 5s � 12= 60 J 5s � 12= 60 4C-00.54 H 50s � 12= 600 J H Gr 1000s � 4= 4000 SA O120300 J H Gr 20s � 12= 240 FS27 H 10s � 12= 120 J 10s � 12= 120 53W002 H 50s � 12= 600 J H Gr 1000s � 4= 4000 SA O030251 J H Gr 20s � 12= 240 SA O030361 J H Gr 20s � 12= 240 5/21 FS21 H 5s � 12= 60 J 5s � 12= 60 PC1247+3406 H 50s � 6= 300 J H Gr 500s � 4= 2000 SA O063109 J H Gr 2s � 12= 24 SA O063174 J H Gr 5s � 12= 60 4C-00.62 H 50s � 12= 600 J H Gr 1000s � 4= 4000 SA O121294 J H Gr 2s � 12= 24 53W002 A H 50s � 12= 600 J H Gr 1000s � 8= 8000 SA O030245 J H Gr 2s � 12= 24 F|;~ 4QB,E7BN �lter O*=P;~4V 5/22 6C1232+39 H 50s � 18= 900 J H Gr 1000s � 4= 4000 SA O063098 J H Gr 5s � 12= 60 AS31-1 H 5s � 12= 60 J 5s � 12= 60 4C+10.48 H 50s � 6= 300 3C362 H 50s � 12= 600 J H Gr 1000s � 4= 4000 SA O102533 J H Gr 5s � 12= 60 FS35 H 5s � 12= 60 J 5s � 12= 60 Dome Flat J H Gr 10s � 144= 1440 5/23 FS20 H 10s � 12= 120 J 10s � 12= 120 SDSSp J120823 H 50s � 12= 600 .82+001027.7 J H Gr 500s � 4= 2000 SA O119221 J H Gr 5s � 12= 60 53W002 J H Gr 1000s � 4= 4000 SA O030245 J H Gr 2s � 12= 24 4C+40.36 H 50s � 12= 600 J H Gr 800s � 4= 3200 SA O066868 J H Gr 10s � 12= 120 5/24 FS27 K 0 5s � 12= 60 H 5s � 12= 60 J 5s � 12= 60 4C+40.36 K 0 20s � 96= 1920 N 215 50s � 144= 7200 J H Gr 200s � 6= 1200 SA O047356 J H Gr 5s � 12= 60

!| FS star ?^ 1: :8 ) 5/19-23 $N OHS+CISCO $K $h $k FS20,FS21,FS23,FS27,FS35,AS31-1 $N 4Q B, 7k 2L!# 1& ) 5/24 $N CISCO $K$h$k FS27 $N4QB,7k2L!#$I$A$i$N%0%i%U$b>.$5$$ sym b ol $O 2 7n$N4QB,7k 2L$r I= $7 $F $$ $k!# ImR $N %/ %j!< %K %s %0 $N 7k 2L!" $I $A $i $b Bg I} $K 2~ A1 $5 $l!" %+ %; %0 %l %s $G $N 8z N( ( K 0 $G 30.3%) $H F1$8 CM $, F@ $i $l $?!# C"$7!" CISCO $N FI $_ =P $7 2s O) $N Amp b oard $, %+ %;%0 %l %s$G$N4QB,;~$N$b$N$H0[$J$k$?$a!" con v ersion factor $,JQ2=$7$F$*$j!"$=$NB,DjCM$NITDj@-$K$h $k:9$,$"$kDxEY4^$^$l$F$$$k!# ?^ 1 $+$iF@$i$l$k7k2L$O0J2<$NDL$j$G$"$k!# J -band H -band K 0 -band OHS+CISCO(Ns IR) 7.5% 11.0% | CISCO(Ns IR) 18.6% 28.3% 30.3% CISCO(Cs Opt) 19.0% 27.5% 30.3% A02s$KHf$Y$[$\ 150% 8zN($,>e$,$C$?!# ImR 1 LL$"$?$j 10% H?<MN($,8~>e$7$?;v$K$J$k$,!" >e =R$NDL$j!" Ns IR $H Cs Opt $G$N8zN($O40A4$KF1$8$H$$$&$o$1$G$O$J$$!# OHS K\BNIt$G$NF)2aN($O!" J -band H -band K 0 -band OHS K\BNIt 40% 39% | $H$J$k!#$3$l$O!"$b$A$m$sA02s$NB,DjCM 38-39% $H$[$\F1$8CM$G$"$k!#Bh 3 6@$+$i ImR $^$G $NF)2aN($O8=>u$G$OH=CGITG=$G$"$k!#

!| 8=;~E@$G$N@-G=$H:#8e$N2]Bj ?^ 2: Radio Galaxy 4C+40.36 (z=2.270) $N OHS $r MQ$$$J$$ >l9g$H MQ$$$?>l 9g$N<hF@ %9%Z%/%H %k$NHf3S!# CISCO C1FH$G$N 1200sec 4QB,$H OHS $rMQ$$$?>uBV$G$N 800sec 4QB,$rHf3S$7$F$b!" OHS $rMQ$$$?J}$, S/N $,$$$$$3$H$O0lL\NFA3$G$"$k!# >e ?^ $+ $i $b J, $+ $k $h $& $K!" J , H -band ( 2< CJ %0 %i %U $N plot $7 $F $" $k It J, ) N> C< $G Lk 8w 51 @~ $N H4$1 ;D $j $, B8 :_ $7 $F $$ $k $,!" $3 $l $O A0 2s $N ;n 83 4Q B, 8e $N %l %]!< %H $G $b Js 9p $7 $? DL $j!" 1.3m %+ %a %i%_%i!< $N7A >u $NOD $_ $,86 0x $GLk 8w %^%9 %/ $+$i 51 @~ $,$O $_ =P$F $$ $k;v $, 860x $G $"$k $b $N$H 9M $($i $l!"<!2s ;n83 4Q B,$G $O Lk 8w%^ %9 %/$r $= $l$K 1~ $8$F =$ @5 $7$? $b $N$r MQ $$$k $3 $H $K$h $j!" $3$N It J,$G $NLk 8w51 @~ $b $[ $\ =| 5n $G $- $k $b $N $H 9M $( $F $$ $k!# >e ?^ $N #2 $D $N 4Q B, 7k 2L $O 23,24 F| JL!9 $K <h F@ $5 $l$? $b $N $G $" $k $,!" $3 $N image $+ $i band N> C< It 0J 30 $N It J, $G $N Lk 8w =| 5n N( $r ;; =P $9 $k $H!" 1 00 slit $G$"$k $K$b4X$o $i$: H -band $G 30 !" J -band $G 13 $H$J$C $F$$$k!# $7$+$7!" :#2s$N4Q B,$G$O OHS A4 BN $r J$ $& 0E Kk $, 4V $K 9g $o $J $+$C $? $? $a Nasm yth Bf >e $G $N <W 8w $r 9T $J $& $3 $H $, $G $- $:!" ;D$C$F $$ $k Lk 8w 51 @~ $H Au CV <~ JU $N LB 8w $N %l %Y %k $, $[ $\ F1 $8 NL $H $J$C $F $$ $k $? $a!" OHS $N @- G= $O $^$@40A4$K$OH/4x$5$l$F$$$J$$!#

A02s$HF1MM$K!"8=>u$G$N noise 8;$H@-G=Hf3S$r9T$J$C$F$_$?!# >GE@ Bac kground 1) noise ob ject 2) S/N Gain 3) Cs Opt 1590 21 100 4.8 Ns IR 1590 21 100 4.8 Ns IR+OHS(F eb) 70(30+40) 4) 6.4(4.5+4.5) 5) 27 4.2 -0.14 Ns IR+OHS(Ma y) 45(20+25) 4) 3.7(3.6+1.0) 5) 39 10.5 +0.85 Step 1 30(20+10) 4) 3.1(2.9+1.0) 5) 39 12.6 +1.05 Step 2 20(20+0) 4) 2.6(2.4+1.0) 5) 39 15.0 +1.24 1) CM$OA4$F slit 1 : 00 0, O*=P;~4V 200sec $G$N ADU CM$K5,3J2= 2) Cs Opt=100 $H$7!"F)2a8zN($G49;; 3) Ns IR $KBP$9$kAjBP gain !"C10L$O magnitude !# 4) ;D$j$N sky bac kground + %J%9%_%9<<Fb$NL@$k$5 5) Bac kground noise + Read noise (3.5e/ADU $G49;; ) :#2s$N 4QB,$G$O!"A0 2s$N;~$KHf $YM=A[DL$jBg I}$K S/N $r>e$2$k $3$H$,$G$- $?!#$=$N860x$H $7 $F5s$2$i$l$k$N$O!" � dark lane $H OHS slit $N0LCV9g$;$K:Y?4$NCm0U$rJ’$C$?!# � CISCO $N slit $r OHS $N slit I}$N 2 G\$+$i 1.4 G\$K69$a!"LB8w$N4sM?$r8:$i$7$?!# � O*=P;~4V$r 1000sec $K$7!" 6 2s$N Multiple sampling $r9T$J$&$3$H$K$h$j!"FI$_=P$7 noise $N4sM?$rBgI}$K:o8:$7$?!# � ImR $N cleaning $K$h$j!"F)2aN($,BgI}$K8~>e$7$?!# $G!"A4$FF1DxEY$N4sM?$,=E$J$C$F8=>u$G4{$K 0.85mag $N gain $r;:$_=P$97k2L$H$J$C$F$$$k!# <!2s$N;n834QB,;~$KDI2C$9$kBP:v$O � GX7J8w$N4sM?$r8:$i$9$?$a!" cold stop 7B$r 15% 8:$i$7!" IR Nasm yth $G$N%S!<%‘ %5%$%:$H$[$\F1$8Bg$-$5$K$9$k!# � GHD9BSN>C<$G$N=|5nN($r9b$a$k$?$a!"=$@5$7$??7$7$$Lk8w mask $H8r49!# � OHS A4BN$r0EKk$GJ$$$!"LB8w$rL5$/$9!# $N 3 E@ $G!" $3$l $i $K $h$j >e I= Step 1 DxEY $K E~ C#$9 $k $b $N$H M= A[ $5$l $k!# Step 2 $O 1[ $($k $3 $H$N$G$-$J$$8B3&$NCM$G!"$3$NCM$K6a$E$1$k$h$&:#8e$b=$@5$r9T$J$C$F$$$/!# !| $=$NB> :#2s$N;n834QB,7k2LB.Js$r h ttp://www-cr.scph ys.ky oto-u.ac.jp/mem b er/iw am uro/OHS QL/ (ID: OHS QL,PW: ohscisco) $KCV$$$F$$$^$9!#

!| <!2s;n834QB,7W2h CISCO cold stop 8r49!" OHS Lk8w mask 8r49!" OHS 0EKk<h$jIU$1$r9T$C$?8e!"Lk8w$rMQ$$ $FA4BN $N8w 3X D4@0 $r 9T$J $$!" 0J2< $N 4QB, E7 BN$N 4QB, $r 9T$J $&!# :#2s $O 4QB, F| $, 5 F| 4V$G $" $k$? $a CISCO C1FH%b!<%I$G$NHf3S$N4QB,$O9T$J$o$:!"A4$F OHS $N@-G=;n834QB,$r9T$J$&$b$N$H$9$k!# <!2s$N@-G=;n834QB,$NL\E* � 1 00 slit ( EEGH6d2O ) $H 0 : 00 5 slit (QSO) $G$N4QB,@-G=Hf3S � LB8w$N4sM?$rM^$($k$3$H$K$h$k@-G=8~>e$N3NG’ � E7J83XE* data $N<hF@ 4QB,8uJdE7BN list EEGH6d2O R.A.(2000) Dec.(2000) z P A 4C +10.48 17h10m06.5s +10d31m06s 2.349 52 4C +48.48 19h33m05.2s +48d11m42s 2.343 29 PMN J2106-2404 21h06m58.1s -24d05m11s 2.491 54 4C +23.56 21h07m14.8s +23d31m45s 2.483 51 4C +19.71 21h44m07.5s +19d29m15s 3.594 -3 4C +40.02 00h30m48.8s +41d10m54s 2.428 | z > 4.35 QSO R.A.(2000) Dec.(2000) z H-mag PC 1415+3408 14h17m55.0s +33d54m42s 4.600 19.6 B3 1428+422 14h30m23.7s +42d04m37s 4.715 19.2 PSS J1443+2724 14h43m31.2s +27d24m37s 4.420 17.6 SDSSp J145118.77-010446.2 14h51m18.8s -01d04m46s 4.672 18.8 SDSSp J152740.52-010602.6 15h27m40.5s -01d06m03s 4.410 18.7 SDSSp J153259.96-003944.1 15h32m59.9s -00d39m44s 4.620 18.6 SDSSP J160501.21-011220.0 16h05m01.2s -01d12m20s 4.920 18.9 Q 2203+29 22h06m02.7s +29d30m02s 4.406 19.1 BR 2237-0607 22h39m53.6s -05d52m19s 4.558 16.6 BR 0019-1522 00h22m08.0s -15d05m39s 4.528 17.3 SDSSp J003525.29+004002.8 00h35m25.3s +00d40m03s 4.750 18.6 PC 0036+0032 00h38m59.6s +00d48m59s 4.510 20.2 Q 0051-279 00h54m15.5s -27d42m08s 4.395 18.4 Other Galaxies R.A.(2000) Dec.(2000) z Commen t DLA 2233+131 22h36m19.2s +13d26m18s 3.153 P A=-20, 2 : 00 5 $K QSO(z=3.295) DSF 2237+116 C02 22h40m08.3s +11d49m05s 3.333 K=20.4,LBG(Ly � <e ) MLG93 G2 00h03m28.6s -26d03m52s 3.428 HST M-