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2SWLFDO GHWWLMNLWLHV VXFK DV DVWURQRP\ QDWXUH VW
RIWHQ EH GRQH DW D GLVWDQFH )RU WDEQRXM HBBRXRK'
VXEMHFWV WR YLHZ WKHP LQ WKH G/HBMDH Q H/QKRMD Q@ \8 QUAS
DQG WKHLU UHVROXWLRQ LV OLRUWHBY WKHLPLPDPQOI\D
OLPLWHG LQ KRZ PXFK OLJKW WKDW VRISMALFDQ TGHWKHAMHYV
WHOHVFRSHVY WR LQFUHDVH RXU YLVXDO GBQUFMH ¥ KWHF®& HF
IDU REMHFWV DSSHDU FORVHU ,W VDPSOBQ® WRBPQ ® DU
LW VR WKDW GLVWDQW REMHFWYV D HSMMWU OTIUWKH /DO
IRFXVVHG WR D VLQJOH SRLQW FDODKHE M KRIF KR/FAXG RUWD
WKHQ PDJQL{HG ZLWK D YHU\ SRZHUIXO OBEQVRV PROOD
H\HSLHFH WR JLYH HQODUJHG YLHZVLRIFB LIVFIWD\Q WQRE K H
GLUHFWLRQ WR WKH WHOHVFRSH OHQ\W GLIDN L\YK HPKW R R/
DV SDUDOOHO UD\V 7KH GLDPHWHU RI WKKH REMHG RH G IE
WKH H\HSLHFH

S5HIUDFWRWBWWH DUH WZR EDVLF ZD\V WR EULQJ KH JHDNW QIDHV W R HDV KRRFD & VIH
PDNHUV ZDV WR EHQG WKH UD\V E\ SDVVLQHFWYH®D WKIDY i1k DAL DUJ PRI
JODVV ZKLFK KDG FXUYHG SROLVKHG VXWDEFHWRII XFHYV
VFRSH FDOOHG D UHIUDFWRU

5SHIUDFWRUV KDYH VHYHUDO DGYDQWDJHV RVHG |
WKDW GXVW DQG PRLVWXUH GRHV QYWD ®WHHGWK
WKDW WKH\ GRQIW UHTXLUH URXWL®HVKRIORS WD FA
WR EH DGMXVWHG E\ WKH XVHU 7KH\XGR/ IQRQW EKBLYI
WKH DPRXQW Rl OLJKW HQWHULQJUWKH R\QX RH WG & DIXV B FWLER @ G\ MAWH U Q
¢QH UHVROXWLRQ LPDJHV SURGXFHG DUM FIRHALIQEH $HSSURGBHEO IR W IS QHQU
PDQ\ ZDYHOHQJWKY RI OLJKW DUH SDVQLBEHQGHIQRXR K W R B VU/D \ W KEHD X\QHHW HC
EULJKW REMHFWV 7KLV PXVW EH FRXMHWHL@GE WIS E FAID/OK IDGE VW 6 RQPHD DOM
XVXDOO\ KDYH WR EH YHU\ DFFXUDWHO\WK{HD SBIGH RO HV K HSH QQIGY F RDRV IS €
WHOHVFRSH GHVLJQV

“<{H\ D
7KH
WK D

!

SHIUDFWRUYV

SHAHFWRKH VHFRQG PHWKRG RI IRFXVVLQJ OLJWWHLV XWRDEHARIFV FAXKI H® \F
LQJ D W\SH RI WHOHVFRSH FDOOHG D UHAINFMR XV AHKWN RRGRDAWD B R PFPIRIO bl G A Hi
WKLV GHVLJQ ZDV LQYHQWHG E\ ,VDDF 1HZWRQ

$ PLUURU LV PDGH E\ FRDWLQJ WKH IURQW ODNMELC SLHFFE
D UHAHFWLQJ PDWHULDO /LJKW UD\V HQWHUPQU L HAHF
VLQFH WKH\ QHYHU SDVV WKURXJK WKH JOmMK\H VXRJ S5URG

RI WKH PLUURU RI D KLJK IRFDO UDW L R HJG AHRF WV/K| U ¢J3>
VXUIDFH RI D VSKHUH 7KLV ZRUNV |IRU V PAD300O UWDHA /H ZL
I RU KLJKHU +RZHYHU ZLWK ODUJHREBAHERUR/

ORZHU WKHVH VSKHULFDO PLUURUWDGR WRW KM L\ KW
SRLQW 7KH UD\V IURP WKH PLUURUTV SHBHQ WHSRLL D Gl

LWIV FHQWUH UHVXOWLQJ LQ DQ LPDKHWKALIF® DBHMNYDARICRQUDVW GXH WR
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7R RYHUFRPH WKLV GHIHFW PLUURU VXUIDFRMHWD BWHN VKL
UDERORLGDO VKDSH ZKLFK IRFXVVHBADPB G RL QYK H DLJIKV

YYVYY

URU WKH\ PXVW EH UHGLUHFWHG LQ RUGHBUNKE K L H
KDV D ADW VXUIDFH LV PRXQWHG DW W UHGHJIWHKH TWXED
6SKHULFDO PLUURUV EULQJVVVQHUOW_MFLY\S\W\%IE UD\V WR WKH IRFDO SRRQWQ7KKDEHFF
GLIIHUHQW IRFDO sSRLQwWV UEWOWKMH JMKKkYUSIWHVHQWY D FLUFXODU VKIEDS}QI(B(I{Q YL
DJHV 2EVWUXFWLRQV VXFK DV VHFRQGIUY PYXD® UM | HKEDN K K
SODFHG LQ WKH SDWK RI WKH OLTKM R&® HIV LMK HWERIH | W
WLRQ SDWWHUQV ZKLFK FDQ FDXVH [B(H/\OULBHG\MF(B%F@KI—RI
DPRXQW RI OLJKW UHDFKLQJ WKH LRFRE® VS RMIHHD L& AMRH
FXVVHG LPDJH SUHVHQWHG WKURXJK WKH H\HSLHFE

—————————— >€ =" 6LQFH WKH OLJKW UD\V DUH UHAHFWH@ BDENDXBE%M R

YYVYY

YYVYY

YYVYY

6LQFH WKH H\HSLHFH LV QHDUHVE&HFWRQW FHD QWEKHH RARXXE
20ubERORLEDO pLUURLY £ QBT B0 WRL KN JURXQG JLYLQJ PRGH FRRWHQ LWGBE ¥ Ol
UD\V WR WKH VDPH IRFDO sRWOAVR VXUIDFHVY QHHG WR EH VKDSBI@GG S/NO—L\X/HKHF@Q)(E;@ WRH
VHSDUDWHO\ 7KLV PDNHV WKHP R)-HV\/\K[B{QSRWKH\UH\%HR)&

GHVLIJQV 2Q WKH QHJDWLYH VIIHGZHW QOB Q JIRRSHV ERD 8 DWXHEHX D W RMUMXW\OFH PR X B @HF |
WR ZLQG YLEUDWLRQV WKDQ WKRUBRWKGHMLU RV V SLR/ODD BW WRLIFRVK i HUAH KWW R U VP D

&DWDGLRSWUKEVG JURXS RI WHOHVFRS HW HF B CEQt /

WKH WZR SUHYLRXV PHWKRGV $ FDWDGLRWBNM DFF RU OHQV
ELQDWLRQ RI ERWK PLUURUV DQG OHQH BV IW R/ RJIIX( XV W
SOHV RI WKHVH DUH WKH &DWDGLRSWUV VH JIWHZMR ( V &
ODNVXWRY &DVVHJUDLQ

&DWDGLRSWULF 1HZWRQLDQ WHOHVFRSHD WH HQKI UV ZKLFk
E\ SODFLQJ D FRUUHFWLQJ OHQV IRF DK I$ ROLIQ\W W 7¢ &DWDGLE Lev
1HZWRQLDQ KDV D VKRUW SK\VLFDOKOHNQU@RKUBBIM ..c v veeeees oo ern e JW
PDJQL,FDWLRQ RI WKH FRUUHFWLQJ CF\Q\Q J, @ RQWK B U RZGRUFGIW DI WRBIJIBRYBBIW L
LFDO OHQJWK RI WKH VI\VWHP LV PP WRRM [RRAD/OGHVQJIQW K \E FFHRIRHR UWDE OH
DQG PRUH FRPSDFW WKDQ D QRUPDO 1HZWRKQLWQLRIHMKMN WRPHH VR K30DQE DLP
VXEMHFW WR ZLQG YLEUDWLRQ 7KH FRDQIFWKE&JPQHQR UW ODAWRUHUDPOROQHP
1HZWRQLDQ

7  wome| OFKPLGW &DVVHJIJUDLQXWHOHWKHRSHWVSKHULFDO FRUL

* LIGHT

ZKLFK LV D OHQV FDUHIXOO\ PDWFKHG WR WKH SULPI
7" |RU VSKHULFDO DEHUUDWLRQ 3D WHOGING RBIH KWK WD,
WKH FRUUHFWRU SODWH 7KH VHFRQGDU\ PLUURU UH

—<ler | WXEH DQG WKURXJK D KROH LQ WKHHFHRIVWHEFEH RD @/ Kt
FOCAL PLANE EH SODFHG GLUHFWO\ EHKLQG WKH SULPOWHGP MRUR U
6FKPLGW &DVVHJUDLG KDQJH WKH DQJOH DW ZKLFK WKH LPDEH LVLQIHHZHG

E\ PRYLQJ WKH SULPDU\ PLUURU RU E\ PRYLQJ WKH H'

\ PRIMARY MIRROR

SECONDARY MIRROR]
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WDJH RI WKLV GHVLJQ LV WKDW CEGH® Y2\DH \VRI® Q WMHAD IS DLWK SLWRVRLGHV D Y
OHQJWK WHOHVFRSH ZLWK D ORQJGCNMOFPWDOH RIWWKHKEHRFDLQ IGLWKH IDLU
ZKLFK UHGXFHV WKH DPRXQW RI OLJKW NR®6 HFRMG RD FR @WIUKY WD\ FDXVH

ODNVXWRY &DVVHIJUDLCQD WH OVHPERPDHMVWR WKH|  6FKPLGW &DVVHIJ

UDLQV 7KH\ DOVR KDYH D FRUUHFWRU SO® WHEXW R H v RHYnRDO DE
LQVWHDG WKH\ XVH D WKLFN PHQLVFXW®HQNW JKWK Hlo WD WKH 6 FKPLG\
JHWV WKURXJK WKH FRQFDYH VLGH R IUWRKDIUF RPuiHeRk D DQG WKH

UHAHFWV LW EDFN XS WKH WXEH WR WHHRWHFRYERW\ ZKLEK LV |RIWHQ D P
RQ WKH FRQYH[ VLGH RI WKH FRUUHFW RW IS DD\ - 8RERKPLGW

WKH OLJKW UD\V DUH UHAHFWHG WKUREXIJNWDHKR\®H LQ WKH SULPDU\ WR U
SLHFH 7KLV GHVLJQ LV HDVLHU WR SURG®FHWRDQ WXH &AW LEWY BBV
EH KHDYLHU GXH WR WKH WKLFNHU FRUUHFWRU SODWH
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JREXVHHUH IRFXV DVVHPEO\ LV D GHYLFH WR EULQ.
FXV ,W XVXDOO\ PRYHV WKH H\HSLHFH EDAR® RE
ZLWK D VFUHZ LQ DVVHPEO\ ,W VKRXOG PRX &P
QRW MXPS DURXQG DV LW LV DGMXVWHG HAWDQG
SLHFHV ZLWK LQFK GLDPHWHU E DV B HBHF RBMX
PRUH FRPPRQ

YREXVHU

&RDWLRRDWLQJYV DUH WKLQ OD\V DSSOLHG WROQH KW HW UD@& FPLLVMLRRWV BIAR
IDFHV DQG VXSSUHVV ADUH DQG FRORXU DEHUUDWLRQV

JLQGHUVBRSHEHUVFRSH LV D VPDOO DHGL@/IRD DQ @ H@H YV BRSHZ |
WHOHVFRSH ,W KDV ORZ SRZG FR1JQUHF DWGRD FD RV GKDLE W
KHOS \RX LQ ¢QGLQJ DQG DLPDQH DY VREQIGIFG WRKRENHBXH W
HVFRSH ORVW ¢QGHUVFRSHV JWYWILDRQWK SWLYGIH \GHR Z.© DRI OH |

$SHUWXUH GUBPHMWOHDU DSHUWXUH RI D WHOHVFRBW LLYWH \
OHQVHV RU SULPDU\ PLUURU VSHFL¢{(HG HLWKHU LQ LQFKH
7KH ODUJHU WKH DSHUWXUH WKH PRIUJKWHIKW Q& VFKREDUODSHRIW WEBE G- RVDKIHH & L
LPDJH FODULW\ DUH REVHUYHG DV DSHUWXUH LQFUHDVHYV

JLQGHUVFRSH

JRFDO OHAKXIWKLY WKH GLVWDQFH XVXDOO\ LQ PUBGLWHKWWHWQ VRI RQ RGMPL
WKH SRLQW ZKHUH WKH WHOHVFRSHOQRQU® URFKNM | RFED0 GBHRQAODWK RAIKWKH
PRUH PDJQLI\LQJ SRZHU LW ZRXOG KD YDH) 6 Q\GK W K/HP MOOWHH UV KH HRGJIJRI YL

JRFDO UDRALINVRLY WKH UDWLR RI WKH IRFDQOWOWHD $W K WA WHAK IHQ WHIOHH W PR $H X\
JRU H[DPSOH WKH | UDWLR RI D WHOHNMRSH IRADIK D HQRIRV R FHUW XPWPHL V
7THOHVFRSHV RI | WR | DUH FDOOHG HDWWIYLVWE P \E RZKHH\N RQIE WZ IORZU
VORZ I WR I VA\VWHPV
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ODJQL,FDWLR® WKLQN WKH WHOHVFRSHYV DUH N
UDWH E\ WKHLU PDJQLILQJ SRZHU WKHQ \RX DUH N
ZURQJ 7KH IDFW LV WHOHVFRSHV DUH UDWHG E\
WKHLU DSHUWXUH RI OLJKW JDWKHULQJ FDSDELOLW\ ,W LV
WKH DSHUWXUH RI WKH WHOHVFRSH WKDW GHWHUPLQHYV <
WKH WHOHVFRSHYV DELOLW\ WR UHVROYH VPDOO RU GLV E
WDQW REMHFWYV 20
O
Py
&+226,1* $ 7(/(6823( g

7KHUH DUH ORW GLIITHUHQW NLQGV RFPDNHPH(BIM\NF[R@(BIVIH:UYM/U@-DEBHLQQ!—MDKIJV_HOHI
YHU\ FKDOOHQJH H[SHULHQFH %HIRUH EXWL DV
WR DVN \RXUVHOI WKH IROORZLQJ TXHVWLRQ

:KDW NLQG RI REVHUYLQJ GR \RX ZDQWWWRB R" D
UHVWULDO" ERWK" Py

o
6HOHFWLQJ D WHOHVFRSH IRU ERWK DVGBWJRQRP\
DWWUDFWLYH EXW WKHUH DUGWNXLRW KD FIKI UBIQC
\RXU FKRLFH ZLOO XVXDOO\ EH D FRPSURPLVH +F
GHFLGHG RQ WKH WHOHVFRSHIVOMDERQSEKHBRNH F

PXFK HDVLHU

I \RX KDYH GHFLGHG WKDW \RXU W H OIRRWFR B WHALYOLA E M KN HA BULPLNJL @AKH LQ
WR JHW GRHV QRW QHFHVVDULO\ QHHGDWR L1NMVYEBRWUHEKMW.VHGHWRS IREXY RQ Q
WKH H[FHSWLRQ RI WKH PRRQ SODQHMUWHDB®GQRHORNIKWWINY RE MKWV VD WK WD L
YHU\ IDLQW $V D QHZ REVHUYHU \RX PD\ ERVRB LRRRQ QW & LB-ODAHGV VQ DYQ & ZLLI QW
D WHOHVFRSH ZLWK D VPDOO REMHFWLYH SULWDEOPLLRIRUVRRU+REZBAYHBDPEW
HUV PD\ TXLFNO\ WU\ WR YLHZ JDOD[LHSHQ HEXXODMH D RIBWO D7R Q@ K WWHKIHN HR
UHTXLUH D WHOHVFRSH ZLWK WKH ODIRIH VR D FH U WXR\HWE QB WVL \VZ ISIRFK/ ZE O B

FRVW ZHLJKW SRUWDELOLW\ HWF

1HZWRQLDQ UHAHFWRU WHOHVFRSHV DUH DX\SR EX® DN VAK RIKFH KO B WWKUR QR 2
LQFK RI DSHUWXUH 2EVHUYDWLRQ RI | RHEWO®HHB QG REDHFHWV FBPRFEHDYFK L
WLYHO\ UHDVRQDEOH FRVW E\ UHAHFWRUV WPYLQURPLUQRKHILDPHWHUV RI \

5SHIUDFWRU WHOHVFRSHVY DUH JRRG |IRYUWRIDW R QKB Q KILHZ SRZ MUK B G® FRHWV D
KDYH D UHSXWDWLRQ RI SURYLGLQJ FULYBUWKDO® \LPD LW HQRE FHM K H\HD WHK H'
DWH EXW GXH WR KLJK FRVWYV IRU WIEHXDQHU P HOWXAKRRFRISH M HEZ R\RWY LD Q
VFRSH IRU DOO URXQG DVWURQRP\ 6KRUW WREH RVWIBBWRREY DRUH EHIZ Q@R
VL]H PDNHV WKHP DQ H[FHOOHQW FKRLFHVKRHUEM BRW WIXDOH. &/H OHH/E R/S\HD WD @ GV
YLGH DUH JUHDW IRU OHDUQLQJ RXU ZD\ DURXQG WKH QLJKW VN\



YJRU WKH VHULRXV EHJLQQHU D IHZ 6D[RQIMWSHOQHVRRG6 V)KDY H4 D
JLUVW WLPH XVHU ZD\V EHHQ RXU PRVW SRSXODU IRW WKH{4 SRUDELOLW\ DQ§=
WR UHYHDO D ZLGH UDQJH RI DVWURQRRLFDO BEMHFINY 1+

0 \RX OLYH LQ XUEDQ DUHDV ZKHHA WKMH OLIJK$F SROOMWLRQ(%

SBUEDQ SRRU VN\ FRQGVWIRQMHWH D TXDOLW\ PHGLXP UHIUDFWMRU IR(4SODQHWDU\ V
PD\ EH D SUDFWLFDO JRDO IRU \RXU FLUFXPVWDQFHYV

BHUIHFW LQVWUXPHQWY IRU GHHS VNREREVHUY(AQJ 7K#H LPSUH

"HHS VN\ REVHUYLQJ VLYH OLJKW JDWKHULQJ SRZHU RI WKHVH VRRSHWALY LGHDO IR
WXULQJ D YDVW DUUD\ Rl JDOD[LHV DQG QHEXODH+(4 'RE

7 V SURYLGH HQRXJK)OLOKW JI:MNK)H(UL“QJ SR%4HU
HQHUDO DVWURQRPLE RQ LPDJHV RI VRODUPQ/E\V(Vf(IﬂRPEo%ggfpys;\g\(’l* .

, ] \RX DUH ORRNLQJ IRU DQ DOO SXUSR#H)WHCGHVFRSHA WKDWA D
NXGIHW WKH VN\ WR FRPH DOLYH LQ IURQW RI \RK4A H\HV (EXW \RX$BRJ
ZDQW WR VSHQG D IRUWXQH 75%$&.,1* 0 (4 'RE




