SURRHGEQIV



0 $&(

0 HHNY RQ$ WMRG/DIG&RP HVIQ( XURH
oD 19, 2002. Vidnjan, Croatia

6&,(17,),&$1' 25*$1,=1* &200,77((

| XADCRYAWRIQ.
-DPH1RPHD
3HM3WDYH-
+HEHYS (TE
Jure Skvarc

6\M DCR6SRHW
5 HQHUB\RW

- XUINY R
AHMRS QAHil

) DUDG,\RJR2 BEHYDRY ,\LD

(Visnjan Observatory) Croatia

$PHEDGHO D2 BHYDRY 6900

2 BHRY2 BHYDRY &) HK5

/1 2BHYDRY  $XWND

y QK2 BHYDRY 6@&RYHID

* (RAD2 BHYDMY 67 IMHIDG
B\IUNHEA 2 EHYDRY * HPDQ

0 RAD2 BEHYDRY 6@YIND
3RHEQV( QWU ,QAMS YRNREF &URDIWD

/2&$/ 25*$1,=,1* &200,7((

3HEUS DERYDD
\YR) DIRLL

0 DUR' REUMMII
0 DURYADD
5 HOHUB\RW

[ XADRYA\WMQ.
AHIRS GBI
\YR7 RSRTNN

5 REQ3 DX
1 IMD3RRIDN
SHIU HNIFK
Jadranka Skropeta
SHBUSRDWY
94DYDY BD

0 DUR-XUii

, YOR7XPLQ

$ DYRID

$ QYHIRY
3HAD. R

9 DDA

" [P LU0 DIMRYL
9 DBQND' \@7hD



7 DEGIR FROMQN



*,$ *58332,7%$/,$12 $67520 (75,67,

| XAD(R%77( 6.1,
&&$) ) DUD2 BVHYDRY ,\UD

$ UXP HQAR \KLY SURHQIBROLYWH, \BIIDQS$ \WRP HAMV* URKS DQLQRIP DOFOE R SXETF DQG SUYDMEP DMKURBVHYDRUH/

\KDAZRYHD SOUASDMDAKHDWIRP HMF Z RNIQWHZ RS , @NHVRXQEHICH LQRUP DO BHFDXHWHHLY GRMQ) \WDAIONY DD

R XV REHAXDQWHI UHIBKLS \WHNQGR Z RNZ HERDIGWHZRG * ,$

7 KLY SDUGHIKLS WBUMGLO Z KHD, WDGROD, \BIDQDXR P DI LGHCERADS RP DQWDAZ DVMIAKQ) FRHRKLP SHRSO

VRGRDIURP HY , KIGDBWR WP H\R\SHIGLOS RP HGUQ) P\ WG E\ VHYIFH \R, FOIBG6IODR&S 68/ / , LQ&RMBYHEH

DQGZ HVRRQEHP HICP LO | UHXB/

&$68// , DAKDMP HZ DVIQWXFK Z M 7RACRI $* 12 ==, R 6WRFRHREHYDRY DIGZ W ( PH/&2/ 20 %1, R

6 9 WKL 1O, \BD \WH Z HHGRQ) SKRIIWDSKLE DXURP HY @\H- RO 8 5 DARKIRY/ 8 DXHA8$' 5, LQYDWOR

YHADGRDG/ XADR/ $, LQ&DUDD

7 KIVJIURXS EHTP HQDMUDED WH\SUQY | URP Z KHIHZ H\WBIMG\R\BNHH SHIHEFHY \R \Z DUHDQGRSHIDAY) LOXWKRNRYY KON

\KDAKHFRP SXMY/Z HKDGZ KHIHWHI LW 7 H DV + 3 &RP P RIRMRUS SSO,,

0 0Q R XVEXOWHEDIN FRP SDDAY\RLG-QM \WHP RQ) REMPWDQG\RP HP HDKUQ) P CRKIGHAR GHYHWWH SRMRY/

EHE HHQ\WHWELY REHY/\NBUNMG Z UMCY \R\Z DH

Q  BLAGWHUYROMRQZ KHQZ HERXIKAKHI LIXWKUHG7 VAR KDYHDEHMUIX.GHZ KIOMING SFMIVR [ DQWP RAQ)

REVIAV $ 1\MUGWKDQD\ HUZ HRGHGWHI LWNARTR67  VDQG\WHDZ HWBWMG RAUDXMR G LIKWHIEQ) 1Q0 DK~ RU

ILBVARHY SRIMRY/

7 KHI LWXVRVHYDRY Z HVDIDI CERAWY & RTBYHEHE * XIGRQAD MWIRANGHWHEL) 5RP HKUIKZ D WQ 6LODRES 68/ /

Z RWWKHHIURP DEDBRQ DV GRUZ L\ DCRKM-UEDBR) CERYHKIP  \KXVKHFDQVHHRQD GWKDQKDD FHDANN. Z W DBW

R QKERDWRO\RAKZ DB/ 1 HYHWHBWWKHFRQMMH\R I RTBZ. DOGAVRHY P LQRUERAH/UHRKQ) P DJQUEH/Z HOTERMH
PZWW P1 1H\WQDX67 67 FPHD/

~XWHZ N.GP HMYDSDWIHV0 HQBDZ MWBWIDRIS/ (17,1, MGFH  KHNAQHG* ,$ JURXS Z UMY DBVWR \R\ZDHIRJ

DR HY  KHWBWAMGZ MW WHRHIRY: 1QGZV  DOGWHOP DEHDRIQMWDNRQR PDQ SAHVIRY LQGZV QRZ KHKDY

P RIHFRP SB] YHMRQLEBIVR GR HYHQ SUHFRYHIHVRORTE SO/ DMV R \Z DHLY DYDOEGIVR HHY RHDAVIVKIP

1 H WRHYDRY LVE\WWRFRH MWWERHWH\RAK KLOYR 7HQ CERW NP (RWR 5RPH 7RQQR9$* 12 ==, DUGP Q)

RAHI UHJB/ KOG EXOWHHDI XT DARP DIF \MPVARSHFDSEBIR KLIK SHURWP DRHGHW\MHBYDINRQ [ERAW P HMYDQG

GHW\WWHIEHFHR QIKWERDWRQ\RNZ DG

7 KIVAWMKDVEHHQKRP HR DFRQMXRVXSIUDAQ) R \R \ DUHI LOVWWDNIEBZ HGDD ,$ IGFH \RUDG DRIV EOQN

SIPWMUAVDQGARP SUMSRIMRY/IQDYHY \RSKIMVDAMGP DQQHUB P | 5LWKH &KUHMDG67 67

) HZ N.GP HMY\R\WHHDWBRICR WDAMWWELARGDARP HUF ZRIN B P | 1HZ\RQ67 67

* RQ) QRWERXQG RQ\WH$ SSHIQQ FKOIQQRW Z HANR ) GUHIAHDQGCRW HDWR 31MD\RXP D ILQGRHR WHEIR

ROHYDRUHVR * ,$ R-D\RWHSXETF 6 0 DUHIR 7 KHHREVFLYDRUHY/P DNHDWURQ) CRRYW Z LW MGHV \AKRRQJURXSV

DQGFRP P RQSHRSBIRQDUHIXDUEDYP RQKD DQGHHDE CESRQF HVZ MWRKHY WH KRIWAYHD RSHOQIKW GAUQ)

\HBRME DIRIRP LFDCHYHQIV + HIHKDVEHH GVARYHIHGWHI LW P RULO, \BD 4& B Pl 1H\RQ&DMIWQE7

67 Q¥ \MPWVRSHDGGRPH

0 RHFRHW) GHFHZ RIWRHR WHIHZ @3H/R WH* ,$ 0 DAD720 9%/ /, ZKRZ K KLVLQXWKP HOARMDID | RTBZ V

1 ( 2 VDQGARP HV EXMP HDJRZ RIHGZ W6 0 DFHITIRDQGHYHDZ W $ MDJRREHYDRY  DSUR HUMRIDOWKRAMHR 3050

8 QYHMW Z KHH\KHFRQUBMWGWRAVRHICERW REMRW B P | 6FKP LGARDXHIUDQ67

$SQRMU NP QRWERXQG KDDR WHFIP ER \WHKUOKDARYHAE VY/RRID RSHDAKHRTHME | R \WHMIIDQ

DXURP HUMV | RXQG-GE &R $ &&+, \KDABIVIOR XV\ZR\ HAWDIR PRHWDD  Z W D\HHHGH RIP LW DKLV BIVGH

\RDSRIRP\ HDYZ KB\ RXQ) DQG* LRULR6$ 66, KHPRHWDD  \ERDQGMMOTALH \RRN&E'  SIPMHAAKDN WP H/

&2/20 %1, Q0 RAHD LOMHNGLOQP HIFDOFRP SXIMRY/R REEW [G-ONMH/DIGFRBFAVABIRR B P |

1IHWQ Pl 6RPLOMGT

, NHR UP HP EHUWD/® $ &&+, DUG6$ 66, SDMHG\MURKIK DIDKHMMEVR P INGQ) D\MPVARSH XSEDQY WCSSOLQ)

HBANRQFY \ENG) |L® SIRMI/ SIRFHMQ) WHP DSSOLQ) D&&' ENGQ) &&'  SIRMUA/Z W DFRP SXAMUDQGLOMICAQ) DG

RSHDIY D\WBVFRSHE, FRP S\ DOKDQEP DGHE, WHP 1 \ RAIRRYMWARHP \ RXP D UHDS DIDKHKIMRLY R DXURP HY

1 RWR 0 L0 BAZ HQWH\EREDGFKH/R &RP RONH KXP DQWKHHP D UP HP BHUS ®f DQEHU0 $1=21, DIDPRYV

ABIDQZ WMWUZ WKLY 3URPHML6SRL YHRKMHG DNERW P R HBYDIRQMWE VDGRP HZ KHHWHWLP R 6RP DR

PRWR \WHWP HIRTBZ V1 ( 2V

( YHOKHH\WHHLY SHRSBIWD/GHYHBSV\R \E UH\R | RTBZ. | DIWP RYLQ) REVAW \RRP DNHDSUHIP LY LGHQIVIFDARD \RFRP SXM

FKPHIVDQGGREW B P | 50WKH &KUAND67 67

, QWHUZ HE \IWW\KH  KDYHDSDIHGHAFDAGWR\WHREMAM\KDACHHG P RUHREVHYDINRQY DQG Z KHWHREVHLYDARQDUF LVEL)

HRAIKWH FRP SXMKHU-DOYDOHVR CESURIFK \RWH( DM 0 2, 1URP \KHSDWAHOMY \R\WHQH WEZR LORGHMRP DNH

HDVHWH SUHFRYHIH/RQRT SDM/

,QWHQ{ WHIYWH DHSDQQQ) DQGZ PP WBWRSHDGBD [ &&



1 ZHIRR\WHHDIWRANRAK R 9 HRIDZ HP HHAKHREVHYDRY R / XADQR/ $, DORKHUR WH (L DXURP HUMNV

+ HWBWGLQ& DYUDDRAHYDRLY DERW NP \RWHZ HMWR KORXDOWM Z W \WWHGEVRYHY R 9 HRDOQGZ WD
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YIBDMRY/R \WHWBVRSH DG\RIRW $ WXP LQ) \KD/WKH
ROWADOHIWHR CEHUDARQY/RYHMHI IHBR \WH& &' WLV
AOIRMIMNE Gstribution of light, called the “ Point Spread
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\WHZ KROH LHT| RUFDIELDMGLP DIHY , QSUIRINH

KRZ HYHJ IZ LaYD \RP HZ KDARYHAKH LHES

)WUXWH ,PDJHR DWMURQD&S&' G W DG\WH* DAMDD
36) IMWHG\RWHLP DDHA@W WKW

6LIQDCDQG 1 RAVH

$VEUHO P HQIRHGORYH WH&E' QRARID FRBFV@IKW
[URP FHBMWDCREWVRAW EXWIRRVRP HXY DOMGMI QDY 7KH
\KHP DOVIQDOI RUH OP SB1 FDQEH\VEWERKMG 1 URP \WH
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1RVH5DIR 615 ZWIQRBDIQ H SRKUHWP HWIL RM
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HERNWRXGERHLYs  \WHREVMRRVHLYs 7 KHUHDERXW
QRVHLYVIQE-BHG-M \WHH SRXUHWP HDQG WA WHH RH
QRMBIZQ ) RM P IMMEH SRKUH IWDQSIIRNFADD EH
GHIGRAMS 7 KHMIQ@06 JURZ VAQHLUZ W IGRBDIQ)

H SRMXUHWP H D/GR\KHECANI URXQG M. QDO DG WH
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: DWDIHZ P RX® YHY P S®IFDBXONRY/ WY/ SRMEBIR
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, QWL AW RHH CP SBIVARUBHGLQWP HGARO
) XUKHUH 0P SBVIQWHI RO LQJ FKEBIMUZ LABHX\VHG\R
FRP SDH YDURMMBVARSHVHXSV DIGWHJIOQ RUGRW 1Q
\WH615
7 KHWWMBVARSHX\HGIQWVH P SBIVD - P | UH GRRU
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with 24pm square pixels (corresponding to 2.5° at the focal
GRIWR P DA@NPUHMNR RHHPRWRQSHMNHREG
SHJS[ HODUDERWRVHR \WQHBRRY/SHUS[ HOOQGD
PHQTXOQMP HIIHHR R RYHAHYIME®IDQGQHU
LQUDHGSRWRIR WH\SHAWKP W E WV
> @: HDXXP HDWMIDUREWR/R DVWH\BLJHAR \KH
RAVHYDIRQ \WHEWKW@HWR WHWN. EDANIURXQG\R EH
SHNVDXOHDFVHRYG DGWH) : +0 R \WH WMDY
imageto be 4°. In that spectral range, we receive about
’ SKRRQY SHMRG SHNVDOHP HMJIURP DMWBUR
> @$ AlIHHFHR FRUIHSRIB/\RDIPRUR
LQWHBLWKW@HY \RWHHZ LGFHR® -~ + RJ
ERW  SKRRQY/SHMRGSHNDOHP HMJIBRP RU
\BLJHN7 KHQIKWRGRNY DUDR \WH P \WBVARSHLY
0.25m2 so it will accumulate 11’ 000 photoQ/1QD



VHREGH SRKH : W DTXOQMP HIIHHRA R \MVZ 1@
generate about 7' 700 electronsin the CCD.
$WKP LQJ) WDAKH36) R \WHRBWRNDREHGARUIB-GZ L\
HDOMRQ  DOGWWD/WKH SHIN BLWIKW@HW LV GFDMEH CR® DV
\WHFHOWHR RHS[ HOWVS[ HOFRBPVOERW R WH
total light, or about 3' 190 photons, which will generate
2233 electronsin that pixel. The Poisson noise of this
W@V 233 a
, QDRI \R\WHUWM@DUIO{ Z HFDQHXP DMWHIO{ 1URP
\WHWN EERNJURXQG SHNVNDOHDF VHRG \REH

. , Or about 2’ 748 photons per second per
sguare meter. The telescope therefore collects about 68’ 700
SKRRQ/IURP HOFK VIXDUH D \HFRIGGAUQ) WHH SRKUH
( DK S HORRYHY VIXOHDF VHRB/ DGWHHRH
about 429’ 375 photons from the sky background will be
FROBPMEGAUQ) WHH SRXUHIQHIRK S HO7KLVZ LA
generate about 300’ 563 electrons, with a Poisson noise of ~

HPRRY/

" XUQ) WHH SRMUH WHAEN PAUHAZ LOQIHHDM
HBRURYV/LQHIK S HO DG WHA@N QRAHLY\WHH RH
) 7 KHUHDGRAMDGEY/ I XUKH) - QRVHHBRRY/
8\MQ HDOMRY  \WHVREDRVHLQWH B KWWAELL HIFDQ
EHFOPXOMSE DE3Q) \WHREMRNRVAHLOQ WH BUL KWWY
S HOWHW. RVH WWHAEUN QRVH DG \WWHUHDERAWRVHLQ

TXOGDMH LH Q472 5482 102 102 a 7KH3HN
Signal Noise Ratio is now found to be 2' 233 a

2 EYIRAO \KH REVRAY/RD P DL GAMAMGLQ
\KLVH P S

$ GRRAIK \KLV/LVDMP ST IHGFOBXDIRY HI  GRDMP SR
FRUMAWRUDN REHIF H \WRIRQZ D/P DaH DGR
DWQINRDZ D/ILYHOWR\MH\DMDNRQR S HY HE  VAAMD
DUDRIEGIHAP DM 6RP HI XUKHMBVARSH\HMSVZ LOEH
FRP SDUHGLOWHQH WAKDBMY DOGWHUAKAOVOUH

FRP SOUHG $ @FDBXOIRQ/DH\KP P O] HSLOME®!  LOWH
$SSHE|

([ SRKH7IPH

, QWWHSUHYLRXVKCBMJ DMELUR LVRI® P DL
GWRMGZIND P11 WBWRHIQD  \HR®G

H SRKXH , QWHQH W CP SO \WHH SRXUHWP HLVH \MXG-G
W \HRO/ARIGFUDHWHELIQOL RVH5 DIRR \WH
REVIPW7 KHFDBX@IRQ Z KIFK M\KP P DU H3DVH CP S®f
IOWED! LQWHS SSHE[ \KRZ VKDWH6E15 R \WH
BUKMVEL HYLGFUDHIURP  \R  ,WOVEHDQRMG
SUMRA® \KDARIDIQ) \WHH SRXUHWP HE\ DICARUR Q
Z I@QUIMNVHWH6G1 5 B\ DIDRRUR OQ ,QWLVH CP SBi WH

H SRKXUH\WP HKDVEHQLGRUDHGE DICARUR  DQGWH
615 ZD/UMGE DICRRUR O a

7KHP MY P DIQWAHR DQLP DIHFDQEHGH LGHGE WH
BWK@WR \WHWIYWRIQ) VP HP IQP D615 IRJ
HOPSB  $ ICARUR  LQBWK@WARINGRBAR
RHP DIQWGH Z KIFK FRHD P DRKH/WHIGRBDHLQ61 5
CHR\WHERIHH SRXH 7RIGFUDHWHIP W)

P DIQWEHE RGHIX@P DIQWGEH WHH SRKUHWP HZ RXG
KD/H\REHH \WQG-GE\ DICRRUR LH\R  \HR®Y/
3XKIQ) WHIP MY P IQWEHGRZ QB RHPRH

P DJQWGEH DRMHUGFUDHE DICRRUR Z RXGEH
QXD \WHH SRKUHWP HZ RXGBLQRBDHVR CERW
\HRB/ RU PLOAMY [LIXUH

YLIXUH 5 HIMYHH SRKUHWP HUXUHS | RIGRUDIQ)
\KHQP IMCY P DIQUMCH

7 HPVARSHS SHOMUH

,QWHH W CP S Z HZ L.@H SDGWH\MBVARSHCSHYMUH
IRP P D/YXVGIQWHSHWIRVHIPSBY \R P Z1\WK
DRHQWCREWRNRQR P 1QGOP HMUDG DI RFEDOBHIW
R P ) ROWHHMYURP HQWN HANJURXQG VFHQ) DG
\WHGAMRRL WH\OP H YOOHY DVIQWH SUMRXVH [P SBY
DHXVH5 DGDH SRAXHWP HR \HRYG DVIQH CP S

DAXP HG 7 KHUIAXOWR WHFDBXOWRQ Z KKK LV
VPPOUNHSDV/H P S IQWER  1IQWHS SSHIE[ LV
\RP HZ KDAKBUMQ) $ GRRIKWH P \MBAVARSHKDY

P H/P RHQIKWRMRNY DHDWOQWH P

LOXUKP HQMWKH3HING1 5 lVQRZ R &RP SDHG\W
WH3HN615 R  WDVZD/IRGIRMH  VHREG
LOMWDNZ MWWH P \MBVRSH WLVIVD®RWR a
LQAP MY P DIQWCH
+RZ FOQWLVEH ' XHWR\WH®Q | RFDOBIIW R \WH
\WBVARSH HIFK S HOZ FRHYR®  71° © 0.71°.
&RP SDHGWRWH P \MPVARSHIURP \WHSURIRXYV
examples (pixel size2.5° " 2.5°), thisis only 8% of the
DUD 9% AP HQQ) WHICRHDHC QIKWAREPRNY SZHY
DG WH W DIBUSL HOWFD®B Z HILQGWDNDRK S HOUHRHYHY
R® BRW »  \P HY\WHQKWROBRAMGLO
RHS[HR WH&&' B WHW DIANBVARSH $ VERK \KH
QKWURP \WHREWMRNDG T URP \WWHWN EERNDURXQG \WH
GP LLOQANRAUAHR (RVHIQWHHH OP SBV GRSE \WH
IDARUR \WH61 5 \KR@GGFUHDHDSSKH IPDMY B D
I DARUR O a 7 KHWKHI CRRUIRXQG R
AP SDUQ) \WH61 5 AOBXDMSIQH CPSBYV OG5 VR
ERW BHDXHWH36) LVDQRQ QHIUIXQRNRY
HDONRQ  FRAEHDAY P RHQIKWOQWHR-QAHR \WH
S HOKDRLQWH RAMUUH LRONKDAZ HHBNGHR\KH
\P DBUDQIXOM] HR \WHS HYLQWDAH P S
" RAV\KLY P HDQWDAWWP DNV QRVHQHR XVH@WUHJ
WDVARSHY' 2 | FRAUHQRVS SSDUHQ®  \WHSUREBP LV
WHDMSWRWWHS HOFD® VRS HCEQQQ) P LIKWEHR \RP H
KH3 % XMQ1 =~ H@Q HOPS® D3HN615 R

LVRARICHS Z KIFK FRUASRIB/\R QLABDHLQ@P DY
PDQWGER DERW DVARP DHG\RWH P
WBVRSHIQH P SBI RUR DVARP SDHGWR\KH

P \MPVRSHZ WWWH&E'  XVHEZ WWRAVAEQRQ)
H CP SH
Scaling the FWHM from 4° to 2° (by improving the
\MBAVARSHRSWY WHI RRAMCQ) \WHP HROQEVRAWHVHHQ)
U SRMEBIIQVRP HZ D Z RX@EHHYHR BHHUMDQBEQQQ)
7TKHSHNG615 ZR@IWZ \R DGWHJIDQLOAP MY



P DIQWCHLYCERW D/FRP SHG\RH P SBI RU
DVARP SDUHG\RH CP S

31 HO61] HDQG 6CP SAQ

$ SSIHQ® \WHUHDIYHM] HR \WHS[ FOR\WWH) : +0 R
\KHWMIDULP DIH/LYDQLP SRMIQVORRULQRAIQQY) \WH
KUKHWBRME®I615 % SHIRP Q) FOBXDMNRO/MP DR
\KH61 5 HANP DAVIQWWHSUHRXAKCOMY IWDQEHKRZ Q
\KDWHKUIKHWBHINGL 5 LVREBIGHSZ KHOWHSI] HYDUH
ERW “): +0 LOV]H ILIXUH

)LIXUH 9 DUDMNRQR SHIN61 5 | RUYDURXVSL HOFDBY
7KHS] HOM] HIVP FDXUGIQXQWR ) : +0

D MK @QUHS] HY PRVWR \WHSKRRY/DHFR®RMG B
\KHVQIGISI] HORQZ KIFK\WWH36) R \WHWM@DULP DIHLY
centred, whilst only the fainter, noisy 2wings® of the PSF
| DORQWHQHIKERAUIQ) S HY URXAY LODKLIK61 5
+ RZ HWHU Z \W DB RINTDKH QI KWARFHRDMGLQDMQIM
S HOIW RXGEHYHY Gl LEXOWR GMNI XK WHDOREVRNV
WP P DJHDUNM OFW ONHKRARL HYRURRWP LF WD WENHY
DG LWWYIP SRMEGIVR FOBXDM \WH SUHHVHSRARQR \WH
REMRWR\XE S HOR-XUIR
7RUARQWHLQRP DIRQR \WWHREMRVRQWH& &' [P DIH
\KHVFDBIP XWEHRRHQWR\WWDAKH) : +0 R WU
\RAUMNAS/DMBDW R S HY> @7 K\VFOBILY DG
acritical sampling®, asit preserves just enough information
\KDAWKHRUWLDCB6) FOQEHUHRUIHGE \RP H\R\W DH
DOOMQ) WHIP DJH : W HHY@UHJS HY LH GWWOQ
S[HYSH)): +0 \WH36) FOQQREHUMRUHGZ W
\K | LIHHQABHAMRY DG DXRP HUF RUSKRAP HMF D
UHEARNRQLYLTHXIDM  RUQRABRMEGI DADD 7 KW\XDIRD
is called 2undersampling®. In the other extreme
(®oversampling®) the light of the object is spread over many
[ HY $ GMRIKWH36) R MDUREWRNVFDQEHURXRUHG
Z W KLIK SHAMRQLOWIYVFDH WH61 5 LVGHRIDHS ILIXH

&UWFDD \LP SBGIP DIH/Z LAILYHWHKLIKHXVG1 5 DG
GHEHNIP MY P DIQWMGH SRME®IZ LW DILYHQHTXSP HQNV
LQDAHWOQH SRAHWP H Z BKRWBRIQ) [P SRMEN
LQRP DNRQARQECHE LQWHLP DIH ) RUDSSTFDNRQ/\AKDN
GP DG WHKLIKHWERWE® DXURP HUEF RUSKRAP HUF
SHAMRQ RHP LIKWARQUGHNP HRYHAP SIQ) 7 KHMP H
istrue for 2pretty pictures®, as stars on critically sampled

LP DIH/GRN IDKHUEGHAN

YLIXUH 8 QEHYOP SBG W FUMFDI \IP SBG FHOAU
DOGRYHYOP SBG WKWMMDULP DIH/ \WSURZ DG \KH
36) |WG\RWHLP DJHADD ERWP URZ

( ULRU( \KP DM/

) MR D36) SUR LBIVR DI LQMRM GHMUWRQLY QDMUDED
GWSUHRAVHWIQ! RUBWKWAMIDULP DIH/Z W DKLIK 61 5
IWXH  3RIMRQDGEWKVGHNFOBXDMS| RJ DOV
GHARNRY/DUHWHIH RUHH SHARG\R EHOW SUHRVHWDR! RU
EUIKWREVIAN

YLIXUH  * DAMDQ36) |WWGWRDIDQNV3HNGLS5 a DG
DEWKW3HNG615 a  WMIDUP DIH

7 KHI DAMRDOGFHMNQVR WHVREDI O] LVMP SO \WH
UHASURFDOYDOHR \WHELIQ@OR1 RAVHSDAR 615

\RP HIP° H/DOR FDEPG\WH1 RVHWR 6LIQDCE DIRY. %4,
FROMY) KV XQ@FHMIQIV\R P DIQWMGHY Z HIHW

1
Log(1+———

s = 9( SNR)

PrOT Log(2.5)

+HHs  DMKHRHVIP DUDQERP HURUHIMP DMGI ROWH
P DIQUGHP HDXUHG DQG61 5 V\KHVRED61 5 R DOS] HY
LQRYHE HI Z WMQDW QKHIF DSHWUHRHWHG RQWH
REVIAW % P RAI\ LQ) HDOMRY  Z HFDQI LQG WKLY YDOH
IURP

S

NR=
\/S+n’ (B+T +s§)

,QWLVIRP XD 6 [V\WHRBCLQAM UDAGMIQDO URP \KH
REVIPAQWKHP HDXUHP HQVLH  Z MQWHDSHWUH DQGQ
MKHQ®P EHUR S HYZ WLQWHDSHWMUH 7 KHRKH
TXOQMHYDHIG-QIFIORHNDOMRY , WKRXG EHQRAMS
\KDAVDVERK 6 DQGQZ LOFKDQYHZ IW\KHGLP HAUR \WH
DSHWUH WHVRBSL 5 YOUHYZ WY WHGLP HMUR \KH



SKREP HUWF CEHWUH \RSKREP HY FOQEHRSIP MHGE
FKRRIQ) \KHCSSURSUDMCSHMUH> @

) LUXUH  7KHSKREP HUMF HIRU LOWMMDUP DIQWGEY
H SHAMS | RUSROANRUAH/ XS WD61 5 R

)LIXH  \KRZ V\KHH SHAMGXQRHMIQIV LOWHP DIQWMGH
IRUSRQAXS\R615  DVFOBXDMIRP HIXDIRD
(TXOIRY R HAP DAWVWHWIERP HIRUQSKRAP HY
GHWIP DIHGRVH , WERHVQRATFFRXQIVRUDD \X kP DIF
HURY @\HAL HHFHVIQ\SHBOHMAWR \WHES' DQG
\KHFRBRXUEDE XVHGLQWHWBUFDEBIXH \KDAP LIKVH HAW
CEVROAM SKRBP HME UAXOV

3URMGHG\WDAMHWMIDULP DIH/DUHSURSH.D \P SBG \KH
DXURP HUE HURUFDQ EHHXMP DMGXMQ) \MYHDOMRD> @

_SPS:

S =
AST S\l R

+HHs LV\KHHXP DMGRHMWJIP DHIRJR \WHSRIWRD

R \WHREWRANS  \WH* DAWDBQWIP DR WH36) DVIQ
HDOMRQ DG615 WMKWHIHING6LIQ@OR1 RVHS DIRR
\WHREVRWVL RMWKDYY  Z L@EHH SURRMHGLQWHMP HXQW
D/s X0 DFVHREBY/ OGWDY  FOQBEHFIBXDMS
from FWHM 2.355.

) LIXUH 7 KHDWARP HNIF HIRU IQXQWR \KH) : +0
H SHAMG | RUSRQARXUAHY/XS \RD3HING1 5 R

Y LIXUH  \KRZ V\HH SHAMS XERHMRQIV LOWHSRIMRY 1Q
XQWR ): +0 IRUSRQMS\R615  D/FOBXDRGIURP

HDOMD  $J0Q HDOMRY R HKWP DAVWHUDQERP

HURULQWHWMDURHQRRGGHWR P DIHQRWH , WERH/ @RV
CFRXQNVRUBQ \X WP DIF HIRY LQNRGFHGE \WH
DIARP HUF UH HHFHWEURDIRI XH | RUH OP S® WDV

P LIKWD | HRATEVRO\M DXIRP HE UHAXAOV

S5HMAQQ WH PSB! \WHDXRP HMF RH\LJP DHUIRJ

H SHAMG I ROWHSROQANRAUHZ 1MW D3HIN6LIQ@OR 1 R\VH
Ratio of 4.1 and a FWHM of 4° can now be estimated to
~0.4°, using equation 8. Adopting a photometric aperture
ZIWWDGAPHMR “): +0 FRHIQ S[HY DWED
6LIQOR1 RVHS DIRR OHRW  VIRXQGE XMQ)
HDOMRY ) URP HDDIRD  \WHSKRAP HAF HURULY
HXWP DMGW a

An astrometric error of ~1° isacceptable, particularly if it
LVDREVHYDIRQR DP LRUSDIHAZ W DXQFHWRQRBWED
VROMRQRUD@UHWN SIIHXGAHMEQN |RUH P SB DVIQ
WHFDHR OMIRT®Z XS RUHRHY REVHYDIRY/

2 BHYDIRY/R \WHQIKWAXYHR DP LRUSDHAXKOD
UHNXUHDSHAMRQR RUBHMU FRUNGRIAQ) WD
615 R RIKIKHJ2 ERAO SKRAP HUF FBHYDARY/
DHP XK P RHGP DRAQ) WDQDXRP HY

6XP P DU DQG & RFOMRY

7 KLY SOSHUI LW AUEHG\WH FKDUIRMIMIPVR - D* DAXIDD
3RQMBSUDG) XAIRY DUGWHRUAHVR QRAHIQWH
IPDILQI MVKP $ [HZ H OP SBV HAWP DY) \WHELIQDR
1 R\VH5 DR RAEICHS | RUI QAERQNRXUAHYZ LW YOURXY
\MBPVARSHVHXSV KLIKDI KWGWDAHMURGP HOROFRQAMRYY
\MBVFRSHHTXSP HOMDQG&E'  GHARRUP XWKDP RQVHR
RSHDMD/GHIN SHURP DFH ) LDD  WHDXURP HAE DQG
SKRFP HUE HURUH SHARGZ KHQP HDXUQ) | DQMERQN
\RUFHVZ D/HXP DMG

8 VH XCDURP HAIE WXV FDQ EH RABGHG HYHDI RUYHY

| LQABLIHVDAKHAP IWR GHAMRAIRY SCMEXOLD L WHWN
SOHXPHIEQN | ROHREMAKQEHUREVHYDARDLY OLIH
) RUSKRAP HMF WYAH/ DKLIKHJ61 5 LV G-MLUIE®]

5 HHHFH
$XHU/ + YOQ$SQMD: ) ' LILWBOP DIHFHQMUQ)
., $ \WRERP LFDD RAID

6AHWIF ,P DILQ) 7HKRRIH ,GF 6,7H
6ALHQWLE * UDGH&S!

YHW 5 9XHD- 7KH+DQERRNR $ WRERP LEDD
,PIH3URFHMG) : LOP DQUHD, F

+RZHD6 % . RKQ % %RZHD( +RIPDQ O

" HMRNRQDQG0 HDAXUP HWR SRRUD \IP SBG3RQN
SRUV/IPDIHVZIW ' $UDV 7KHS WIRGRP LFDD
-RUID

1DGU7 $QRIWP DOH WERNRQDORIMP |RUP DILQ)
SREPHY 0 ROKOD 1 RIF/R \WH5 R D05 WRFRP LEDO
6RALHI

THOACHH/ @ @ IQEBRNG $ 2 BHYDIRQDEG
5 HAMRQ0 HARG/R GHE30BP U LK 6KRRMU
0 ROFV 7KH$ WIRSK\ IFDD RACDOB XSSP HYGHIH/



3190 19'140 1'865 7184 7184
6LJQOR 1 R\VH5 DR ( WP DIRQ
| | | | |
0.25m2 0.25m2 1.57m2 1.57m2 1.57m2
24 pm 24 pm 24 ym 48 pm 24 pm
2.50 " /Pixel 2.50" /Pixel 0.71"/Pixel 1.42" /Pixel 0.71" /Pixel
o o o o
4L 4° 4° 4 x
66' 000 69' 080 690 69' 080
7700€ 46200 € 48356 ¢ 48356 € 48356 €
2233¢e 133% e 1'305 ~ 5029 & 5029 ¢
429'375 2&76' 250 217'487 869'948 217'487
300 648 & 1'803'375¢ 152241 ¢ 608 964 & 152241 ¢

70EG 6XPPDY R WH615 FDOXOWRY/P HONRHSIQWHW W [ OP SB  VGARIB-GIOVRP HGARAQWHSESH 1 RMWDN
IRUH PSB! WHS] HOM] HOWMG LQWH\RE®ILY QRAWKH SK\ MFDOM] H EXVWKHVIWIR \WH ~ BQLHG S| HO DG DORKHIAD

UHHMRWHEQHSS] HD



35(&,6,21,1 $67520 (75< $1' 3+2720 (75< $1$0$7(85
$33523$8&+

YHIDGEKUIMESKH  YBCH&RXUAHIDY 300V ) UDQFH

EFKUMR FOE LOMIHNU

$ BEVADRW

; KHQWG 1Q) WHUIRBNRQR DAMRG/IWYQHHAMY WRJIHD JWDAXP BHUR 1P DIH/R \WHVOP HWBLWY | LHGS , QI DRNVZ HOOR
KDYH CFFHWAR\KH SUHAMRQLOWH P HDKUHP HAR SRIMRQDQGR P DIQWGHR WHWELYR \WH| LH
, Z RA@GOMHWRILYHWRP HIXWKHUH SODINRYY |, QGHHG UL DKXQBHGLIP DH/R \WHMOP HDWD DIHUWHRGEHGOG U WV SRIMEBIVR
P HDXUH LQHIK SRXUH DKXQAHGWILY B XMQ) \RZ DH@\H,5,6 D/ZHIDVWHE 61 2 MDA : HARIAM RUHIK WU
\KRZ 1Q) RQVRYHDAP DHY DRLOMANY) QP BHUR P HDXUHP HQVR SRIWRY/OQGP DIQWEH &RQHDH® WA/ SRMEBIR
FOBXOMWHDHDIHDQGWHWP VR PHDXUBHG5$ * H 0 DJ IRJIHIKKR \KRHHWILY/
7 KHDHIJHP HDXUHP HQWFRXG BEHXVHG\R XS@DMADERIY Z KHFDVWKHUP VYDOHJILYHA RX BRLQ R P DARQRQWHRBRIQGHE
SUHAMRY , KDHSHJRP HGWMVNQGR VWWH ZIW [P DJH/R DQOBDVUR@AEQ) WHS WMRG 78 S5HXW
are not « CEVRO\WM>» but depend on how images were obtained. | will present some conclusions and raise some questions.

3UCHSOVR WHP HDXP HOV

Let's make the assumption that we have 100 starsin the field of view, each S\SBUEHQ) DIHAMGE VRP HQRVH WV QRVHLY
AXAMGE 1ORXDARY/R \WHEDANJURX(G S HDDWNRQ \WMUEXGBIRH HY
,| DCDKHWILY KDHWHP HSRWRQ@RMVH \D VHFR ODF WPV WHIUGGHLQHGE, WH B/ Z L@BHDUBRUWP VSRIMRY
QRWHR R \WRDIF WRIOFAMGGE WHURMNR 1RZ U, AP HWHSRMROR RHWIUZ MW WHJIUG
AHIGGE WH \KHUP VP HDXUHGZ L@EHD OB EVRYH) \HFR D \WHHURURRP LQJ \WURXAIK JUGQRWHLY GHIQIHE®!
, AP SDHSRUWRY/Z W \KHS 61 2 FDER) LOQREHNAMR JHAP RIHLQ RUIP DARQ/BEXWAMNY QRABDD GHHWOY
| RURBWQQ) P HDXUHP HQABBHAMRQ
% XNMQ SPRXMBH \ RXJRAD YHY JRRGARQ LGHIFHLQWHDYH DIHDQGLQWH UP vV YOOH | RUSRIMRY/ DG P DIQWEHY/

&RGMRYVR REVHUYDARD

, X\HGDKRPHPDCHQZ\WQDD FP WBWRSH  FP IRDOBRIW
7KHFRBUWRYR RVHYDARQDWH . P 1 RWR 30UVDADGZ DOWMCH YHY QHUR Z KDVRX FDQKDYH
LODSDIQOD  GAUQ) \WHHREHYDIRQAMHVFHQ) Z DVIDMHUURRG  \HFR DF  \KH\BLJHAZ D/QHOUWH] HQWW
7KH&&' FPHDXHGLVDQ+LMY — HIXSHSZL\WKD. RAN. O QI IGMDQGEQQ) FRILIXIDIRY
7KVILYH/D \HFR DUF BAROMRQDQGDIIHGR YHZ R PIQR DIF
([ SREUHWP HIVAKRHQDN  \HF | RUGRADMIDAY) \WH P D) WBULQKH | LHTS DQG DOR R JHAKDLS WILY/
DQGP [ LP [] HWH\I DOR GRAHWDIR
7 DUHN

Observation of the rotation of 14923 1994TU3 Mag 15.6 21h23m29s 31°39 ( 2000 ) nHUQ HB&\ JQ
)L 7KVS$ WMRGZ DVFKRHDI RAWHIRTBZ LQ) UDRQ

QRPAYH/R IRBIRQZ HHDYO.OEB!
LWDQIXDUP RXYHP HZ LONH-S IWOQWHP DO IHBR YIHZ GAUQ) WH KRXUWP HR REVHLYDIRD
IWSHIRAGPDI R VZ MQDWQIHR JRRGSUHAMRY DVZ HZ LA

100 pictures were saved , Fig 2 shows one of these pictures (n°82 ). Fig 3 isthe sum of all the pictures, on which we can see the
P RXYHP HQAR \WHDWMRGDGDORVRP HYHY Z HINWBLY DIRXQGP D)

JU WRZVWHB8612 $ MY DRXEG R WH\CP HIIHGR YiHZ



&&' HPHDWZDH

S RNHAPLSY \ROFTXUWHWHS AU DG, 5, 6 \R SURFHW\KHP
( K SIPMUHLYFRIBRAMG | RUR N VANEDIN DG I OAS IWAKDY Z LAXVHWH DXVRP DI DXRP HAF
SFHVR WH\RWEDH :  KHQRHSRMHKDY BHSURAAAHS \WHVR\R DUHZ LOGHDYHUDOWR WHGAMANMG WL/ Z W WHU

SRIMRQ/DQGP DIQWMGH FRP SOHGZ MWWHS 61 2 UH HIHIAHWELY
YL JLYH/DQH HP SBIR WHHGHARMS WY OWDGG) L) JLYHAKRHFDILR) UH HIHRH LY QWY

5,6 DORJLYH/DAFHWAR\WH LI DOR QRVHUDIR | RUGH | HIHQWARLY

YU \KRZV6 1 FRP SIHGZ LW P IQWMGH

7KHQR\HZDVDRXQG / 6%DGWHG QPIFWQHR WH  BWAIPHDLY  $ WIUPD)  LVDAWHAP LW
R \DMDNIQDGDWILPD)  LVGHARMGZ WDQ6 1 R

, GYHBSSHEDIHZ \R\& DUAVLQUDIE \RDIJUHI DMKHHKELY QAN \R P DK WILY DQG | RUHIFK RHR \WHFRP P RQUBLYRQ
WH  SPMA/\RFDBXOM
WHDYHIJH SRR/ DG WHUP V
WHD/HIVHP DIQWWGHDGWHWP V

5 HXOV

)L \KRZVDOWR GLIHHFAYBEAR HHWHUH HHFHSRMWMRVR 8 61 2 WY/ DG \WHDYHIIH
SRIMRQ RBCHS 7 KRWHALTHHAYDHTAM@OUH VP HP VRYHU. VHFR DF Z KIRK P HDQV\KDAKHS 61 2 FDER) LV

JHMD) RT5DQG\KRXGEHWMHEXS

YU ILYHARHUWP VR WHP HDXUG5$ DQG' HYHIXVP DIQUEEH
YW JLYHARHWP VYHIXVG 1
YU ILYHARHWP VR WHP HDXUHGP DIQWMGH YHYXVP DIQWGH
YL JLYHARHWP VYHIXVG 1

, ZR@GOH\RHP SKDI HWDMVERZHQPDIQWEH  OQG  OQGIRUDQRAHYDIRQWP HR  V ZHREBNQ
WP VYIDHIQ5$ DG’ HEAWUKWDD  \HFR DF
P VYDOHIQO DIQWCHEHWUMDYD ~— PDJ

7KYVP HXQ/WDM Z HENHR® RHSPMUHDN R FRQIAHAHZ HZ I@EHDV RJ VHR DF
DGOV R~ PO DRXGPD WSsRAWHY RS- VWFRDF RS- PD
| Z HIGRBDHWH REVHYDARQWP HRULL Z H\VBNHL SIRMUHY WHHSUHAMRQVZ LOEHIP SIRYHSE \WH
URR 1

| ZHZ DOMR UK PD ZHZRXGHG VOGIRY VHR DF ZHZ R@GHS VR RAVHYDNRQWP H

& RFOMRY

 WMONWDNHIK) DSUHAMRQR VR DFIQ VR REVHYDINRQLYDYHY QMK DOGHIFRADILGY UKV
7 KLVP HDQ/WDAZP DAKUDWIRRP HUFDQGRDBWR DIURP HUE Z RN 7RGR\R Z HQHHGDQLP SURYHG UH HIHFH DB

) ROWHP DIQWGHP HDKUHP HQV \WHGASHWMRQLY TXAW@UHEHDXAHZ HI DFHP DY SUREGP VEERWWKHS DQG%P D R \WH
FDBER) DOG\WH\GHAUDOR'  UASRQH

, QWHIXMMH, KRSH\WDAZ HZ LAQIHADFDER) Z MK QRARID DSRMRQSUHAMRQR R DUF EXVIOR Z W UH HIHGFH

[ LGMHGP DIQUYEH/

, Z RAGONHWR AP P HQAKHDYDRIIH/R \WH\WRKQTXHY CERYHP HQNRQHS
7KH DHTXAWMP SBIRLP SOP HQADGWH Z RAGHTERIDQ BRA \RJIHKLYRZ QSUIHAMROPAYHY
It is aso an absolute way of comparing different softwares, CCD, binning, etc...

7 KRHWHXOVUIDNVHRP HTXHARY/
$ UHWHPXYH/ FRHHQAZ W \KHUDMR VI @OREAVH VHHWHDWFOIR + HEHW O
$ re some other parameters significant (CCD uniformity ....) "
&D0RZ HIP SIRYHWHV\XDINRY"
: KDNKRX@ BHGRHRQWH \MBWARSHRQWH FOP HDRQWH\R \& DLH"



$' $6 $6,$*2 ' /5$67(52," 6859(<

&ROHYDAHIP * IXIDR3LI@EE * HKOG+ K 6\MDQRO RWDF 0 DD+ R P DY 5 IFFDER&OXAE 6000 UG’
YDRUYHWAP / XADR600DARIP 0 DMP R&DYDQE

D 150 HOR $VAREFP\ 8 QYHMWR 3DGRYD YIFRR2 \WHYDRUR 3DERD EDEHE SCDXRIW

Eg VRGP LFDC2 EVHYDRY R 303RD

F /5 QIMMR 6SCFHEHQRU7 HKQRRI\ DOG3OHMY ( [ SRDMRD %HIQ * HP D)

Gnstitute for Geol ogy, Geophysics and Geoinformatics, Freie Universitét Berlin (Germany)

$' $6 \WHSVDIR' /5 $UMRG 6XUOH LV WH MIQVSIRIUP CPRY WH ' HEDURHOAMR $WRRP\ DQG $\WRERPLFDD
2 BHYDRY R 3DARDDBWH' /5 %00 GHEFDM\R\WHVDUK R DWMRG/ 7KHO LCRU3 QHAR HIMUKDY DAEXMG\R
$' $6WHWOM FRH  2QWH: HE $' $6 IVGARUEGIQ KWE  SDGHBGDIR IVBDGHN DAY

7 KH SURAWRALY FDUHG RAWMCAHWHHGR ' HRHPBHU ZIK\KH6 AP \WBVRSHDMSMDIR &P D ( NDUHTXASSHS Z I\
WH6&$0 HPHDR' /5 IQ7IPH' HD ,QMWNIRQPRH LQD WIS IURP -5° to +15° around the celestial equator. 7KH
camera has a front illuminated Loral chip of 2048x2048 pixels of 15 micrometers each, covering a field of 49'x49' with a
resolution of 1" .4/pixel.

7KY SODSHJSIHHVWKH P DLQ UIRAXOV RBBICHG WO0 DURK Z KHQWWHWDVARSH KDY BHHQ FRVHG I RUD ARP SPIMRYHKDXO
$' $6 ZIWHHXP HSUHXP CEO DAWHHEGR - X(H

» QARGXARQ

7KHSURMAAMRDEBD&E,  FOP HD\R\KH6 FP 6FKP LGAMBVRSHDARLP D( NOU ) L) LVDNEQAFRIDER DARQEHE HHD

WH' HEDWW HOWR $ VARGRP\ DG \WHS WRGRP LFDCR EVHYDARY R 3DGRYDRQRHMCGH DG’ / 5 YHDQROWHRAH 7KH

P DQ\AHWVLE GUYHIVWHGWRYHY DQGIRTIZ XSR P RIQ) REVAV DIMRGY 1 (2V 1($V712V. %RV HN +HFHWH
@PH$' $6 $MDIR' / 5 $WMRGEXUH JLYHQVRWHSURWAN7 KHO LGRUSOICHAR HOMKDVDMIEXMG\RS ' $ 6 WHKUYH
FRH  $QXSDAGYHZ R $' $6 FOQEHIRQGROWH: HEVIW KWB  SOQHASG DWAR IMSOIHN DDV

2 \WHVAHQVIF SURIUEP V Z IQ@EH SRME®! QR I LGMULY DAP RP HABIRIGHG BXVD | LGMJZ KHHOGYIFH LV DYDMDE®! DQG W LOEH
P RXQMSLOWHQHIUI XM

' /5 KOVSIRMGGWHE&$0  FIPHD Z KIFK FOQEHRHDMGERKIQ7IPH' HD |, QMIUDNRQP REHDGIQQRP DCP RH  \KH
\R\X DM |RULP DJH CFTXMWRQ DQG TXEN GRN $\MEK  DOG IRUDXURP HY  DQG DARP DIF GHARNRQ R P RYIQ) RBWAV B
FRP SO WP HY 50N \FH) L



)L +£7KH6&$0 FOP HDKHIGDQGIWHBRURQFVDMRKHG\RWHL : MGHR \WH6 AP \MBVRSHD/ARLP D( NDU

)+ 7KWHLIP DIH/IRMHGIMAWNRQR DQDIMRG

3KRRP HU DQG AHQARGQ) R DIDWILY RO WH I UIP H LV CFFRP SDKHG B\ XMQ) 6H WIRRU D SXEIF GRP 0Q \R\& DH SCANDIH
GHHBSHGR ( YHWDDG6 $ URW >@

7KHWLEN | RQAluminated CCD is a grade A 2048x2048 LORAL chip with a pixd size of 15x15 pm (1°.437x1°.437 on the
W DIGRHYDRDOWDR [ DFPIQ Vrad Q7' , WHHIHARMHH SRXHWP HIRVHIFK WUV R V DAKH
HXORU 7KHHAP HD LV HIXASSHS Z W D 9 LGRHQWY - SUHRMRQ WX WH VKRIMMAH SRXUH WP H BHQJ \H- BHDXH \KH
AP HMJR WHMVKAWULY R PP DVQIKWLIQHND LV IQWRGHESG 7KHRKIS IVWHUWHDMS B DWW R WWH ARRIXYY GHVIFH
Z KHHWH SUP DY WIH LV D 3HIWHJARRBU DG WHVHRAW RHARQMVR D FRVHS ALPAWATXG UH WHDRU 7 KH DRKIHYHS
&&' RSHDIRPOM SHDMHLY+63 C. A FRP SBIMADOIRMY] DNRQR WH FKLS DG WHPRARQEFVZ D/ SHIRP H\WONY VR \KH
NQGKHI R &DEQD$ WIRSK MFDC2 BEHYDRY - & OXE-HADD VH)D >@



)L+ 7KHTXBQum efficiency of the Loral chip. The continuous curve is the 2opacity® of the BK7 dewar window (Claudi et
B8]

7KHU VWP REVBIGHS XVH XODBMGH' HHP BHU 7LOWHP IG3BIR ) HEXOW \KH | RFDOSDQH Z DV | RBHG R \KH
&&' FIPHDYIDD \@K® XQGHWU] HG | MAP HECP LWIRUNGEY SIRMGGE 2 |IIACH* DIBR ) WHIH \WHP LWRJLVD\AIQR|

R \WH YHY \)FPHX XOSURRNVSH EXOVRUWH + DI 0 XAVRBXU&IP HDRQERAG* 2772 QRZ SURGEHG LQ MUIH TXOQIMWY
| RUVHYH.DOQRQ DXRQRP LFDOCSSIFDARY $ GHZ [ @WP LWRUIQ JOW Z W MUHJGP HMRYY 1Q RGHVR FRIBAADDWH QIKW

EHP DQGH FHIBQANRSWDODODW FH) L ZDVSIRGEGE 2WD=(1 9HHID W D/IQABTBE DAKH\MBAVARSHWH
R ) HEODY

YL +0 V XQLOMBG

SHHDORRYIRUS ' $6 KDYHEHHQDEOME! URP DYDLOEBIVR \B DUHSCANDIHY 7 KHDWURP HMF UMGDY DUHHYDODMGE. D
FRP SDUMRQZ LK \WH DXAMR.GY SRIMRY 0 3& | RIP DVLQWHDIMRG VHUYHUGYHBSHGE - 6NYDUF \WURKIK \KHZ HE LQAMIDFH
KWB  DWRDIRXQ M. DAMRGV UGV KW O
7 KVAHYFHXAARYHDOSURIUP VOQGLQ RIP DMRQVRXUAH/GYHBS-GE. Gl HHYBHRS®! 7 KHDXMRGA@EEDHLYP OQEQHS
DY RZHO? EVHYDRU) B ( %RZ HD3URSDIDIRQR DAMRGSRIMRY/LVGRHE! DSIRIUP FOXBG2 LEI IWSDWWR D1 ( 2
LQRP DIRQWROL ( 2 \ 6 GIYHBSHGE \WH2 LEH IWFRQROAKP | GINLFDINRQR \WHDIMRG/LVP DEHXMQ) WHO 3& \RRO

0 3&KHNHU KW8 ADSV KDUYDUGHEX aFIL&KHANGL "V P

7 KHDIMRGSROMRY/DHHHIHGW\WHE 612 68  DIG\WRWH* 6&  $ WURP HMF & DINBRIXHY

+7KH) LUNMBKDH ' HF + )HE QRP DOP DILQ) P RAH

7KHIIWWEKDHR RAUZ RN XMCQJ WHP HECP LWRJ OXMGIURP ' H- \KURAJK) HE $ GKRXIK WWHRSWAD
TXODW KDG CRAHIAKHG LW RSP BOYDOH WHAP MY P DIQWGEHZ DvDOHIG K HAH® [ DOAMRILYHKRSHRKDYHD
AP SHMRYHW VAP ) RULQWIECAH \WH I DOMXNREVHYHS RERAWH YHY LA KWZ DY .1 9-3/ \WHHIVR



IGMIQI RO WH&E'  \KHH I HAWHEDQGLVHAWHOMD® 9 5 ZIWDQH SRKHWPHR  \HF , QWLVILLINEDWR \KHS' $6
SIRIUP  Z HKDYHHXHQWD RSHDMGLQJIXGHGP RCH

* 7TKHEHRQG3KDHMQH ) HE WO 0 DK 7, PRH

7TKHWHRGSOHR $' $6 VIWGRQ ) HE ZKHQ\WHQZ H AHIBQAIDW P LLWIRUZ DV P RXQAMS 7 KH ROWFDOTXDDWV
LP SURYHG DG \WH DJQP QAR \WH &8 FROP QY Z W \KH + RXUS$ QXGB! Z DV RSP L] HG \R\KDAMKH 7', \FOQ P RGH FRX@ EH

LP SBP HAMG

. W\KH7' , WAKQDHDG  PLO®QY A/ ZHARHUDIHBR VIGD IRU WH/IQ  KRXY CSSWR IPDMY  \T
QUK ,QZIQMMWPH KREHYQ XQ/ WHREDWYH HEIIHBKDVEHDR VTG IQUWPPHMPH K RBHYQ) X/
WH\REOMOH HGIIHBKDVEHQR VTG

7KHLP D H X0 AR BH P DQBCHS JIRRGRP  LQWH LOMYBOR GFODARY 5 ,+10 ), on higher declination the curvatutHR
WHWN BHRP WY QRIFCE® EAWHYHIDOA@WN Z HH GHYHIWWHBW RARICHS DM RAU$ QIGV (QRARR | DJIURP \WH P HIGDD 7KH
RAVHYQ) WP HZ D/GYMGHGHAMHIDD PRY - GLITHHABRIUP V

YUYH R DAMIRGYDIRXQGWHP HIADD LQSDWRX@UDURXQG Saturn' s Lagrangian points and near the opposition

XUH R DAMRG/DNP DDRDUHBRQIDIRY/
) RUBRK SRQVZ HILYHDGARGG FRQAQSDDIWK DG

7TKHDUDRYMHIG Q7' , PRHIW\KRZ QLQ) LI

YL +$UDR W FRHIGLO7' , PREH WHILHB/REHYHE DAVP DDRDUHRQI DAR)DH UG FRBUHG Z KIBIWKHI LHB/
REVHLYHG DURXQGWHP HIGDQDUHIUHHD

7TOE@G  JLYH/\WWHUBMINFYR \WHUXOVRRICHG\R DM

7T0EG + 7KHHAXOWRBRCHSI WP '+ HAHP B RO DK

1H " RUQDIRY
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1H REW
6SHADCDWMRGVAVRYHHG 7 LRBQY
+1@D +XQDUD

0 DWARMY  $1 &6

+ 2 EVHQJ DURXQG WHP HIGDQ

70E®T JYHAHUAKOVRARIGHGE, REVHYLQ) DAV RAUS QIBVFRHRWHP HIGDD
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b > 150
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R \RPH DURP HUF FDBB) WY MVH )L )L DG

70EH
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&RP DU \WH SRR Z W WRH JIYHD B WH 0 3& 1RJWH QP BHHG DIMRG/ 1Q FRPPRQ \WH HIRY Z LOiOFRP SUM

\WHH RUH DIDVRUAHY R LOMEDO LFOQQ) FHMRAQ) DQG WP LQ) HURY RQ RAULP IH/ DG H \MEDOICRRY  DXURP HUF
FDBER) HURY RIBMUIOXRHYBIQIA 7 KHUAKOVI RUFRBWRN REVHYHG DRQGWHP HIGDQDHILYHOR 70EG!  DQG) L

TOEG!  + 7 KHDXURP HUE TXOIWY | RUQKP BEHIHG DAMIR G/ REVHYHG DURXQGWHP HIG DD

5FRMGOY DA | 1° R RBHYDIRY/ | 3HFHQIROH
!

$ QRAHYDIRY/

$ YHIDH5$ UMGTD +  DRFF
$YHDIH' (& BPMGDD + DR
$ YHH\RBOMMGTD +  DRFF

Y = 7KHGMNEXAWRQR \WHDXRP HUF WMGOYR QXP BHHGDIMRG/REVHYHGE $' $ 6 DIRXQGWHP HIADD

YU \KRZVAKHP DIQUCHEWMEXNROR DUDAMRG/GAMAMNG\MOGRZ




YU+ 7KHP DIQWCHAMIBAMROR DODMRG/GHMAGE $' $6 DURXQG\WHP HIGM)

+ 2 EVHQ) DAP DODWRDUHRQIDARY/

6 HYH.DOWYAH/KDHWKRZ QWHSUAHIAHR DELDVEHE HQWHREVHYHGS WO 1 ($ | IRMRQDQGWHUWDORGH YRDAK) DOG
&DXL >@0 IFKKHHND > @ 7KWVED/LYGHWR\KHI CRAKDAKHOLIHDIMRG\KYH VREHYHQHDUWHRSSRAMRD
Z KHH$ WRASHIG\WHODIR WHUMP H 0 RIFRHINRP HWMAH/ 70ERKQANDQG( YOO/ > @KDYHSRIQMSRAMH

H IMMIPHLOWHLQGHMRDUM WP R TXAMWBEBIG @P LFDJ RV HJ DURXQGWH/ DIWQIIDQSRQVR 9 HXVDQG( DWW BEXW
XQMORD (RDWMRGZ W REAWRP SBIMD [QLHAR\KDAR \KH( DWW KDVEHHQ GVARYHIG \KVWSHR DXMIRG/FDQEHGHMANG
R Z 1\ REVHYDARY/DAYP DDRDUHRIDARY © HKDHGIZ QIQ) L) DQGLQ DMP SBIP RAR P DIQUYCH YDUDIRQR
D0 JLYHODXMRGR PDJ + DVIXQRIRQR IWSRIMRQDQGSKDHDQIGY 1 RIFHWDAMHREWANVEHRP HI DQAMJDQG| QM)
JRQ) \R\P DIBUHRQIDARY/ Z KIGIWKHH SERUHE YROP HR LQGHNRDUM WP EHRP H/@UH

YU &' UIHHFHEHE HQWHIEROWP DIQWEH+ DOG\WHREVHYHGP DIQWEHP | RUDJLYHQDAMRG DVIXGRANRQR W
SRIR) BBHHOMSERKNIQ DGLQ ' 7KH(DWKLVIQ — WHEXQLQ  7KHPAYH/OHVEDDMGE P DIQWEY



YL +6PHDVIQ)L  \RIHAHJIZ LW \KHUH HIHAHOQH/AKRZ L) \ROUHRQIDIRY/

2 QWHRKHKDGG WHVHIUK R REMRVD/AYP DEDVROUHERQI DARQ/LY FOUIHG RAWKQEHUGRQ RSP DORBVHYQ) FRGURY DGLQ
\RP HFDHVH FOGH\WHHRISIF SOH FRMGHIED G HIKQ) \WHVREOQ® BHUR RAHYEGIDAMRG/ 7TKRBQHAID > @
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) XUMHJGHYHBSP HQV
6HHDOLP SURVHP HNZ LOEH FOWHG RANQWH FHOADCSDYR

DI LOMUZ KHHCY I \VHYHDCEURDG EDQG | LMY LY XQG-URRQWIKANRY
| X@DARP DI DARQR WHWBVARSHDQGGRP H 1 HZ P RRYDQGAEDY) Z LOEHIQANEBG
DQEZ FRWRORRP DAKHIURXQG | GRU FOBCEBIR KRWNHYHIDOSHIRY/

, WWH SHRRMGWR UAXP H\WWHREVHYDIRQVLQ- XCH

$ ANGRZ BGIHP HONV

7 KDQW DUH GAH R \WH WRKQFDOWEH R \WH3DERD+ $ MDIR 2 EVHLYDRLY | RUWHH FHIBOAZ RN RQ\WH\WBVARSH DQG GRP H DG
R \WH &DBQD $\WRSK MFD0 2 EHYDRY |RU WH NQG KH3LQ) AOIRMY Q) \WH &&'  DQG DWRADMG HPRURQEY 7KH

GHYHBSP HOWR \KHFRQUROWR \& DUHI RUMKH | LORUZ KHHOLY DOR XQGHUSUHEDUDNRQ DA DD
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0 LFKCHDS GUDQ2 BEHYDALY ) LFKWMDAH

7TUBU* HPDQ HPOOPNH®Z# JP[ GH

. XSHU%-02 BMRW . %2V DIHR \SHADOQMHAVRIRUXQGHIEGEQ) R \WHVRDUM WP DQGKLYIRIPDIRY : HARQRW
NJZ PDQ R \WHHREWANQRUGRZ HNGRZ YHY PXFK DERVWKHP \WHHRIHD. %2 10B\ R WH3 OMR( [ SIHMVSDRHP LWRQ
LV SDQQHL VMIEBI FDQAM/FRXGEHIRXG  7KHREVHUDIROR WWIDURFRXGBMRVE . %2 VRXGSIRIGHXVZ LW
YDOTE®! SK\ MFDOEE ONH\WHUGDP HAMJ & DQAGDM/R \IKFK HHQWDHSUHHOMG

» QAURGXPRQ

, QRUPUHN HHDOXQGHMIEQ) R WHVRDUM kP
\WHUIIRQEN RG1 FBMHY SROXM@MMGZ e . XSHU
HUR BWFW . 92V ZIWWGDPHAMS | NP -HZ W
/ XX 7UNMTIR 7 KV UHILRQZ DVI LIWBRIMDMGE
(GHZRWDEG. XSHUIQ OB USRI ,Q
\KHI LWV 92 4% ZD/QVFRHIG -HZ W
DQG/ XX $ VBUAHQARQD DI IIAMRIDOSOVR \KHH

KBOs and of other 2unusual® objects like Centaurs are

NFRZQ

: WMH A-BIROR &KILRD 30U DQG&KIIROQR RAFXGIRY
B\ . 92 VRU&HIIXYKDVHYHEBHQREBHYHG 3K FID
W LQSOMFXOUWHGACP HAU FOQRID HAWP DMGE

| RUP XOVZ KHHWWHJIHRP HMF DEHRKDAREHDXXP HG 1Q
JHHDO  RUZ DVSIRMGGIQEBHIE00 B FRPEQQY)
\KHUP DODQG YWKOCP HDAUHP HOV 96AMEHFDAHZ HGHID
ZLNIDONEMAW P a \KVLYDG!  LEXOVBN DG
L) WMBVARSHVDHQHHGS 2 QD |RUDIHZ. REVRVAONH\WH
&HEXU &KOUNRDQGWH. 92 9 XD
QAU HDKUP HOVR \KHDEHRZ HHSHIRP HG 7KH
RAVHYDIRQ/R WEURFFXQIMRQV/E, \KFK REVANV FRXGB JLYH
XV YDOTEBILQ RUP DARQCERMVKHUGLLP HMJ Z W KLIKHW
AR \WKDSH DEHER FOQMP SO EHFDBX@AGL \WH
Q0P HAMLVNIRZ Q DQGSHKCEVWHSHHIHR

FRP SDQ QY P RRQVRUHYHQDQD RSKHH $ VNGRZ Q \WH
SHHDR REHHR 300RZ DVGVFRHIMGGUQ) 0D
RPXGIANRD

5 HXOVDQG AVRXWRY

7 KHDAKRMVHOUKHG | RURFEXGIMRY/E . %2 VDQGRMHU
XQUXOOREVAN QNH& HOEXLY/ | RARH\ HDLY

7 KRHSUHARIR)/Z HHFDWHG RV DQRZ QSIRILIP
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DOREMAVZ HHVHBRAG P WHOWR 71 2 VDG
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@V DXRP HY R KUK CFRXUIR Z LOEHDYDLMEGIR \KH
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REVHYHSP DIQWGEHY Z KIFK Z HHEHDQRAO® QRMGLQD USRINQWHO LCRU3 BHAXEINGUQ) PDQ \ HOLY

| IZWHIH* $55( 77 RHR \WHRRGMEYR \WHO LGRU3 OQH/BHANROR \WH$/ 32 $WRADIRQR / XUDQG3 MQHV

2BHYHY 1Q8 63 SIRSRHGLQ DQDBWARIUP ZKKZRXGIQRP RBEVHYHYR DAMRG/R \X\GHRMSHIRJ

IPPHADMY WDKHWHMWEBEDKQ) IHKWDRDD \WDQWR\WHQEZ XVHR , QMOHWV

,QWLVZD PRHREVHYDINRY/Z RXGEHRABL(HG DABZ LQJ R BRMUJUH LCH\WWH\X\SHRAMG HURY FEVHOYHG

7KHO $3 ZDVFUDAGE LQOM

$VPHBHR WHO LRU3 OQH/SHRANRQDQGP HP BHUR WH) IHIFK(HEZRINS$S ' ( $WRADINRQGH/8 WDMeur s de Détecteurs

( GRRQATXHY LGHXW GRURQF' HARRLYS VAUV WRADIRY |, MGHGWHO $3 DAWHHIGR VR FRQUEXWM\R LW

GHYHBSP QDGR D) $8' ( PHDWUHAR/ DZ IHPH* $55( 77

7RIRKHJ / DZ IHFHDQGP\ VHD\KDIHIG-DVRQIP SLIRMQ) SXETFDINRY DQGSURP RIRQR WHO $3

;KB IZ IHFHMXHO $3 DOUWDGUMHZV |, KDQBHWHEOW UHHYHGIURP HOFK REVHYHULQWHO $3 ' DREDHD(G

IXUQMK HOFK P RQK\KHO $3 2 EHYDIRQ3 LRIUDP

7KHREMRRYHR \WWHO $3 0 DIQWAHS GLYB URMRVLY R SXUKHWHVHDURK DOGWHIRT®Z XS R DAWMRG/Z W P DIQWAH

AVRHDER  7KHIRDAOV\R P SIRHWHU+ CEVROMWMP DIQWGEH Z W DQDARADRA R CERVDWRKN R P RIQWEH

% WHRBBIQQ) R YWXDORU&SE' P DIQUMGHP HDUWXUHY/ \KHQE\ \KHUJGEDCDDOMYIRUHDAK DWMRG W

SRMEGIWR UIMAHWH+ P DIQWEHZ KIFK Z L@BH P IWVWKH | X H FDBXOWRQVR P RIHOARADMESKHP HIGH9 P DIQWAE

" HAW\KHAL LEXGWW/\R FBEBLIQ DUM RGP DIQWAEP HDMH/ (REED B WHORNR YHY DFRXADMWRURDE®RIXH/ KLY

$P DIMKU3 LRVIPVBHLP IMKG XS \R GRZ \R ILQG P RIHWDQ\® R KXQGBHG DWMRG/Z W HIRYR P DIQWXGHDSSDUH® JUDRUWKDQ
P DIQUYGH

7KHO $3 LVDQRSSRUMQU\R\WH YNXDODQG&&'  DP DU EVHIYHYW R GR DQXVHXCZ RINZ WK MP SBIP HDQ/

7Z RDUINFOVDDHG KDHEHHDSEDKHGIQWHO LQRUBOHXWDLY DG 7KH FRFHOG  DXWWRO/

REVHYHGDWBDWEA \WUHHREVHOHY RWRGAUQ) \WR RUP RHRSSRUMRY/ Z W MP LOUIHKXWVIRJHOK R \KHP

$ UMMRQR \WH+ DEVROMMO DIQUMGHDORZ DVSUIRSRHG

7 KHRLIIQVR WHSLRMRW

0 DQ RBQ® EHHGDIMRG/ YK REVAYHGLOWHVHYHNAY DG HIKWNA/AKRZ HG QVAUHSDGRHYEHE HQ SUHARMG DQG
RAHYHGP DIQWMGH/ Z KIFK Z HHDQQOD CRMGLOWHUESRWIURP ) UHGHIFN 3LBKHUIQWHO LCRUB@HA/XEUD GAUCY
POQ \ HY

6RP HR WHHQ\ABEOGAH/Z HHLP SRUBQV XS\ P DIQWGH

7KHP RN QI LFDQAURYZ HHUERWGLIQDIEBIR \WHSDS-U DQGPRH 1Q 7KHO LQRUIBOHIXDUD R 2 AREH
" HHPBU

6RP HR WHHLP SRMIQWIRYR + P DJQWEHZ HHFRWAAGE \WHO LQRUS@QHA HOMUEH RUA
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,QWVZD P RIHREVHYDIRQ/Z RX@GEHRRE(HG DIBZ 1Q) \R BHRUUH LCHWH\XSHRMG HUIRY REVHYHG B \WWHS$ / 32
REVHYHY

7 KHP 05 EIUK

7KHO $3 ZD/FUDMGE / 7 UHFH* DUHMOQ MM

,WDR$ P DMXU3URVRWZ KLFK Z RX@ SHIP LWWR GR 0Q$ WIRRP LFDOZ. RINHYHQZ W MP SBIP HXQ/

$ VO HPBHUR \WHO LCRUIB@H/SHANRQand Member of the French network AUDE ( Association des Utilisateursde D tecteurs
( GRRQDAHY LlGHW( GRURQF' HMARY8 VHIVS WRADIR) |, NRLCHSWHO $ 3 DAWRHHIGR \R FRQUEEXAMVR LW
GHVHBSP HWDGWUHD $8' ( PHDXUWWR/ 2 UHFH* $55( 77

7KHREVRYHR \WHO $3 0 DIQWGEH$ GLYB IRVMPWVIMRVHDUK DGWQRWHIR®Z XSR DXMRG/Z W P DIQWEH

QVFUSOER
7 KHIFDOVR P SIRHWHU+ CEVROMMP DIQWMGH Z LW DQCFRXUR. R CERAVD\WON R P DIQWMGH

7 KHP DIQWYGHDBUASLRMAARQ P D
7KHO $3 LVP DIJHGNMIQ® B\ WH$/ 32 DGR $8' (

7RIHMU / OZ UHFHDQGP \ \HD \KDHIGHDVROQLP SIRMQ) SXETFDIRY DQGSURP RIRQR \WHO $3
© KB [ HAHIKA/0 $ 3 DBIWOGGUAYLY V , KOQBBIWH@BUHFHYHGI P HIFK RBHYHUIQWHO $3 ' DEEDHD®G

I XUQMK HIFK P RQIKHO $ 3 2 EVHYDINRQ3URIUP

7KHP D5 P HP EHWV
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7RAOQMHY -+ XQIOUD ) P HDXUY 2 BHYHY
$\WHH )" P HDXUY 2 BHYHY
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2$ $SRM %" P HDXUY 2 BHYHU
$ SKURAW ) P HDXUY 2 BHYHY
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7 KHWRYR WHP 05

7+(0$3%/(576

7KHPHADIHY 0 $3 $ GIW DHWNR SO 7 UHRH* DUHMR\KHO $3 0 HP BEHYDQGKDYHEHHQSXAWRQWH:  HEVWAMR \KH
$/ 32 0 LRIBOHNGHARQ DAKH D3 MW KWB ZZZ GO0 RDHX alKl@OSZR P LGEDRKR O

,QIHHP FADIHY / [Z IHFHDQIRX P WHAVRHY R GZ QVFHEDAH/R DAMRGP DIQWEH \WHQHEZ 0 HP BHYDQG
YOURXYVRKHIQE V

7+(0$32%(59%$7,21 352*5%0

Made each month by G rard Faure, it contains al the MAP Numbered Asteroids which are :
2 BHYCEGIGAUQ) \WHCRXDOX(@DARY
" IMEQNVURP PRHWDD KRXAYR 5 LIKVES VAHMRQIURP \KH6XQ
%A LI KWNKORWHSUHARNG P DIQWGH9

7KH DHFDMIHGE 5LIKVS \AHQIRQIRMH' DMR WH1 HZ 0 RRQ
7 KHUHDOR DUH BWKW\BEDG  DXMIRGYZ W YHY \P DIDDI KWIOUCELMW Z KUK SHKDSVZ LOSHIP WR | LG WIELG
QVAU-SDHHY/BAE HOWHYDURVWSH/R P HDXUWARDAMGE \WHO $ 3

7$% ( $%675$&72) 7+( 0$32%5(59%$7,21 352*5%0

' DRLGFOGGIQWHO RQMD 2 BHYDNRQO $ 3 3URIUP
7KVO $3 3URILIP KDVP DQ FROP Q/Z LW LOMIHXNY LQRFDNRQVRQHIK DIMRG

1XP 7KH$ WMRGQ®P B
1PHIRP 7KH@P HRUWHSRINRY GUMIMANROR WHDIMRG
+ 7KH+ P DIQWEHDRXOD X\HGE WHO 3&



* 7KH* \GSHSDUIP HMJ
)IPLO)PLE@® 7KHHYHIXDOLP IO R \WHDAMRG
3 7KHWBMR \WHDXMRGLOQWHO $ 3 3UIRIWP
0 03%$32BWW
3 3RMMNDD $3 DIMRGZ WD+ QVRWHEDR AVARMHHGEH RHWHO $ 3 DG\ HFNRNRBEVHYHS DIDQ
6 6\NIEGDIMRGZ W DQCH-XWDM+ P QIQWAEH DG D\WP DOYDUCHON P DIQWEH
A = Ast raude ( Asteroid discovered by the AUDE MeP BHY

+ $ YHDHQ\RUEDR R P JQUECHREVHYHGE! WHO $3 0 HPEHY %[ [ HY [[ [ [ PDY BWKAJRJIDQM
7KHP DJQWGEVIRTZ HGE D " GHIGHWHSURIWO $ 3 REVIRVZ W DQDHIJHAWAUHEDR QRAKUH
0 3% , QAFDARQR \WH\ HDUDGG \WHP RQN SXETFDNRQLOWHO LGRI3OCH/IAXTBUD

7 KHVHREVIRV DHQRABUR MW FBVAVI ROWHREBQQ) R QZ 0 $3 0 HDKUY/

SHIRG+WY  5RBARQSHIRGR \WHDMMRGLOKRAY

9 DUCE $ P SOXGHR QIKWOUCE@ONY

4 4 XODWR \WHQIKWXYHSOUP HMY 2 WILQ &$// DAG( 0 3

2 WIQ2 WIQ 0 0Q2 WIQVR \WH@DBQIKEXYH/
5 CRXO/HKUHDG:  HEVWM KB RE\Z Z Z XQIHRK aBHUHIG SIHBFRX KWW O
&$// : HEMIURP UDD: DWHJKWE ZZZ 0 [CRBMHE EHYHIFRP DA® GH DXOWW
+ DUV&DEER R 0 DK KWB ADZZZ KOYOUGHX IDX P SFKW O
FOXVUMEZ KWB  DXRKQVPFRUHTHEX , FOXV, FOXVKIF O
0 [CRUBOHBHANROR WH$ / 32 7KHO LQRUSMIHAXTDIND
3HMBWDYH HAZD KWB \XQNCDX FDVA aSSUDYH

7KHIRMBZ 1) ICHAOWFRGY 2 WIQ( 0 3 DUB&$/ /|  DHXHG

5 HKOVEDHGRQI UDIP QMY QKBXUWYHY P D EHARP SBIMD Z IRY

5 HKOEDHGROGW DRI XQFRHDIH \RWDMWHSHIRGP D EHZ IRY B SHHQWRU\R
$ ORXVHG\RLQAFDMADAVZ KHHDQDP ELIXWH MVDARWHQ® BHUR H WHP DEHE HO QIKRXAYH/
+ HFHWHUAXOWP D BHZ R B DD LOMHIDR

BHXUHUAKOZ LW GRIP ELIXW | XODIKRXYHFRYHDIH

, QDEAWRQR I XAQFRHDIH G{RMAKDAD SRBISRIMROLY BER WG

0 03& 03&0 HQDFPOD 0 R WHDIMRG |RAKH@DND 3&2 5 %I LIGZ QBOGG
2SS' DM 9 0 RQNR \WHHHOMOORSSRUNRQLOWH\ HIU 2 WIQ( 0 3

* D R WHHHQXDORSSRUMRQLOWH\ HU 2 WILQ( 0 3

9 P DJQWGHDMHRSSRIMRY 2 WILQ( 0 3

91/ 9 PDJQWCEHIRMHE R WH1 H 0 RRQ 2 WIQ* 8, (
5% +RAUR 5 LIKVE \AHMRQIRAMH@ R WH1 HZ 0 RRQDV + 87 2WIIOQ* 8, (
0 LOAM/R 5 LIKVE \FHURQIRMWHP RRQ@ DV + 87 2WIQ* 8,' (
‘(& " HIUHR ' HFRDMRQIRUWWHA R WH1 HZ 0 RRQDV + 87 2 WIQ* 8, (
0 LOAM/R " HRODMRQIRAWHA R WH1 HZ 0 RRQDV + 87 2 WIQ* 8, (
&16 &ROXMIDIRYZ KIFK FROBEQAKHDIMRGROWH@ R WH1 HZ 0 FRQ 2 WILQ* 8,' (

7+(0$3' $7$9%B6(

Kept by G rard Faure on an Excel Filg, it is updated about 3 times by year and contains:

) RUHIFK DXMIR.G DIDKHP HDXUA/P DGHE \KHO $3 0 HP EHYDQG\RP HRGP HDKUVR \WHO 3%
) RUHOFK DWMRG WHHDUHDORWHRAKUR RBILEDCDFFRXQMR W+ PDIQUMGHAAMQAH  DQG\WHDYHIIHGAVFUSOERA R
P DIQUH
7KHGARUSIRQR DIKHP DIQWEHWSH/XHGE! WHO $3
$ 5HTBVMDIYH/ ,67 R 0 $3 DAMRO/Z W \KHUCRXDO P DJQAMGHQAUBEOR



70EG  EMNERAR \WWHP D5 ADNEDH

&ROMMR \WHO $3 ' DEEDH
, ' $7% R RRWHYHGO $3 FavRW
,, SHTEWDMH/ ,67 R 0 $3 DIMRG/Z M WHUDRKOO P DIQWWEHAVRBEDR

, ' DIR REVHYHG0 $ 3 REVRV

' DEEDHRROP Q/DGLIQaMIRY/
Year/Ann e = Year of the measure
0 0 RQKR \WHP HDXUH
"D -RU " D DGIIRNRQR @ R \WWHP HDXUH
1 1H P HDXUHM@EPHWHOW DEEDHXS@DM QRMGE D1 RUDO U \WWHP HDXUHZ DvP RALLHG
oD 0 $3 0 DJQWCEHWSH
$0Y 9 \XOCP DIQWGEHZ WK DAMRGHRP SDIMRQ
*0VY 9 \XOCP DIQWEHZ WK * 6& FRP SDUMVRQ > RAKVHGIRA+ BWIMMRQ@

80Y  9LXICPDJQWGHZLWS612 FRP SOIMRD
80U  S8QIOMM3&E PDIQWGEHZINS612 $ PDI5 FRPSOMRY > RIXKGIRM UMMRI@®
*0X  8QLMMEEE PDIQUMEHZIW* 68 FRP SOIMNRD 1 RWHGIRU+ UVMMRQ@®
JOX  SQLOMME&SE PDIQUGHZLK/21(26RJ $1' 2/ 7 FRP SOIDRY
30X  SQIOMM3&SE P DIQWEHZ W 3* 6& FRP SDIMRD
80X  SQIOMMG&S' PDIQUHZLNS612 $ PDJ9 FRPSOMRY

70 X 8 QALOMHG&E' PRDIQWAHZIW 7<&+2 PD 9 FARP IDIDNRY

80%  &&' P DIQWGHZ LW YOHILGMIDOGS 612 FRP SDUMRD > RAVHGI R+ BYMRQ@
805 &&' PDIQWGHZ W5 HGIIGMIDQG8612 $  FRP SDUMRD 31 RHGIRJ+ BYIMRQ@
*05 &&' P DIQWGHZ W5 HGI LOMIDQG* 6& FRP STUMRQ 1 RAVHGI R+ BYIMRQ@

/09 && PDIQWEHZ WY ILOMIDQG/ 21 (26 RY $1' 2/ 7 FRP SOINRY
309 &8 PDIQWEHZ WY |LOMIDYG3* 6& FRP SDIMRD

709 &8 PDIQWEHZ WY ILOMIDIE7<&+2 AP SOBRD

809 && PDIQWEHZ WY ILGMIDQG8612 $ FRP SDUMRD

2BV 2 EHYHGP DIQWCEH



0X S\MMAGAVIHEIR R XQIOMHG&E' P HMXUHAY DG YIVXDOP HDKUHY/
VRPH80 UDJE80 5 P HOMXWYZ DMK\RDUMBLY FRP SDIMRQDHMIN-RLIQCHRQAZ W9 5
D" GMIQDM/DSRMEBIHIRHRXVP HDXH

305G 3UERAMEY 0 3& 0 DIQUMEH
23 " UIHHFHR P DIQUYCHEHE HHD2 BHYHG DG 3UHARMGP DIQWGHY
0 DIQWGHG! I HHFH
[0) [ [ PDIQWEHI DQMWDQSHARAG
[[%  [[ PDQWEHEWKMDQSHIRMS
8 FHW 0 DIQWGHS GFHABIQIVR \KHP HDXUH

2 BHYH22 BHYDMU 2 BHYHJILWNIP HDQGGQ@P H
$YUQIKWO R QW  DHIDHP DIQWEHAWUHDR | RUDMP HQIKWSXMQWHOHR \WHI LA FDKUHR \WWHQJIKW
9 DURXVIQBFDARY
U+ [[ ZMWD " 8 HIMQDMHIDIH+ P DIQWGEHZ KIFK UMY RKHUP HDXUHY/
H=%. (EMP 1988 =>4 . = History of the evolution of H magnitude since 1988
1RB7KH* 0 Y*0 X*05 80 U805 D580 %DH@RAVHEIRMHUWMMROR 0 $3 $ WWRG+ PDIQWGV
| LIKWXYHSDUIP HMY/
5 RBMRQSHIRGR \WHDAMRGLOKRAY 0 0Q2 WIQY : HAMWW/YHIHEG &$// : DUHIOEG,$8 &DM DUV
$ P SOXGHR QKWOUCHON 0 DQ2 WILQ/ : HAVMWVIYHKUIHEG &$// : DIHIDQG,$8 &DN DUV
KW REVZZZ XQIHFK aB-KHEG SDIHBARX KWW O
KW ZZZ 0 LGRBOHY BEHYHJARP DX@ GHDXORW
KWB HDZZZ KDYDGHXIDXP SFKR O

7+( 38% ,&$7,2162) 7+( 0$321 7+(0,1253/$1(79%8// (7.1

7Z ROMFOVODHG KDHEHSEDKHGIQ 7KHO LRUIBMHNA@ID R $SUO IROPH 1XPEH $°
$UOXH OG22 AREHU IROPH 1XPEU $° 2 AR HHP B

7TKHIIWAR \WHP FRQEIQY  REVRWP HDUWXUHSDABDMER \X RREVHYHY/Z KR RXQG I WD MP LMUP DIQWCEHAMUHDHEY
7 KHVHRQG DAWFBIIDYHWHUAXOVIRU. RKHUDIMIRG/DABDWRRVHYHGE \WUHHRBVHYHY R\WWRGAUIQ) \WRRUP RUH
RSSRIMRY/ Z W GHA® MP LOUURXOVIRUHIK R \KHP

7Ke range of the discrepancies of the individual measures ( Article N 1), or the list of the measures and the Observers was
furnished (ArticleN 2). A revision of the H absolute Magnitude also was proposed.

7CEG  SHXOWR WHVHRGDW®IR RAREHU 6 HH\KH\BEGIRQWHH WADJH

7 KHDIMMRG P DIQWGEVDQG WHUSLREGP V

All the asteroid magnitudes must be based on the V Band. It is not always the case¥
7 KHWMDUP DIQWGEH/X\HS I RUWHP HDXUHR \WHDXMRGP DIQWEH/P XWEHLQWH9 %G IDKHMDOLQWHS Y6
[WHDH® XVHGE WH&E' 2 BBHYHY

$&78$/ )2508/$ )25 7+( 35(' ,&7,21 2) 7+( $33$5(17 $67(52,' 0$*1,78' (6
2WIQ ( SKHPHIGY/R 0 IGRIBOGIV 1R WH,$$ R 6VBHAIEXU  5X\WID

7KVIRP XDZD/OFSMEE ,$8 &RPPIMIRY  1HZ ' HBL 1RMPEH)  WHO LQRUSOCHARLUXOLY
,VWEDHGRQ\WWH$ EVROWP DIQWCHR DQ$ WWIRGGFDMDN DXURIRP LFD08 QWURP \KH6XQDQGWH( D

P QWG+ ® UGw ®> * K * K@

U DG GABUHSHRRMHD OH WH KHIFFHQUWF DG JHRAHQUF GMBHHY DARDUSKDHDQIGI3KDH
+ WVWHIEVRWMP DIQWAEHIQWH9 HIXG
* V\MP HG\WH\VBSH SDUIP HMD L XANFRZQ
KL DGSKL DHW R SKDHIXQANRYVJILYHRR WHH SUIWMRY/ KL H S 3.33*(tan (betal2) )0.63]
K HS 1.87*(tan (betal2) )1.22]
7 KHI RUP XD SIHAPWWH REVHYHS RSSRMRQ VXU H DG \WHARQ CHIUG RS R | LQBEWKW@HW DADLIHSKDHDQIGY OGLV YOG
for 0 < Phase<120 .
+ DG * DHIXQEP HEOSKRWP HME SOIP HMY/ I RUHDRK P LARUS@HV
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$ QDIMRGP D EHIGFOGGLOWHO $ 3 Ll IWA/DABDXAKUH WOKVR DP DIQUGHIQHURUIURP LW SUHERMG YDOHLQWH
( SKHP HIGH GAUQ) \WHI LUIMQIKWR LWREVHYDARQE DO $3 0 HP BHU

6RP HIP H/ WHOMJIP HDXUWHVP D \WKRZ DQIKWOUHOVR WHREWRVZ KHD L \WHIHLY QRATOR DV KWAVABEDCR R +
P DQWGH \WHDHIDIHAI I HHFHR WHP DIQWGHRAANDD GHRHDHARZ DB/

© MBWWHORNR CARXAUDM\MMDUAREIXHY \KWHBWMAP HERG\R P HDUWUH\KHP D) QWAHAVRHEDHHY
| RUWHY\XOD2 BVHYHY/ VR FRP SDHS$ WMRGVZ WP LOUSUHARKMG P DIQWEHY
IRMH&E' 2 BHYHY IVRXVHWHERXYMDUP QIQWGEY CRAXDD \WH7\ KR FDEBRIXH

7 KHVMDUP DIQWGE/ X\VHG I RAWHP HDXUHWR  \KHDXMIRGP DJQWEH/ P XWEHLQWH9 %G

$ VARRQDVSRWME®! \WWHDXMRGP DIQWGEDOR P XWEHEDHGRQWH9 96
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0 DJ Q\WMGH 7RECRI P HDVXURV $YHDIHRI $GUWQY
WsHv WH' LVFUHSDOFLHY RO 7\ FKR
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7 KHARP SDUMRQ EHE HHQ\WH YIXDOP HDXUA/DQG\WHXQ LOMMG&E' P DKUY/ RARICHSZ W\WHS 61 2  DFFREAQ) \R\WH
LQAMGDOAL I HHIH/QRMG | RAKHDWMRG/I RUZ KIFK Z HKDG\WHERWSHVR P HDXU
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80U P DJ EWKWU P DJ EWKWU P DJ EWKWU
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80Y P DJ IDQMUJ P D) EWKWMU P DJ IDQMU
809 P DJ IDQMJ P DJ IDIQMU P DJ IDQMU
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SDMFXOQUSRMRY/ KDYHEHHQFDIG/ DIDQIHAEDMRQSRQN/ DG/
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Z KIFK WKRZ VWHQ® BHUR - XSIAMU7 URIQY YHIXVS EVROWMO DIQUMGH LV TXMMIQMMNG  MGRHIVKDY DI RWY DAMDQ\KTSH
FRQLP L) RAUILQBQIVIURP \KHPXP XDIYHGEWIBY FXYH/

YU 1XPELUR 7URBQ/ $ EVROWMO DIQWCH 0 3&

, QMM DORLV\RHXQH SHAMGSHINDW WHUAKOVURP LOMMYHVHDURKHVE, /,1( $5 GAUQ) @Y HEXDY DG
0 DUK |QAFDAY) SURECED \WHSUAHIFHR DFDXOCRUBICFOMMUR /  7URBQY  REVMIAV DV , QSURSRIRY
Z W IGRIDIQ) QP MY P DIQWMGHWHXP P LWR MY SGRAZ LGP RYHVR KLIKHUYDOHY Z KUBIP RYIQ) DARH\CP HWP HVR | QMU

BROWP DQWEY W ICEHQHHADY WZ DWRMWHIRTBZ 1Q) RSSRAWROR /7 URBYY LOR GHMR LOMBUHM\KLY DUNDAV
P RIHDSSURSUDMD

MWREBZVIXAWHIGRP I B QQHDUH WESRDINRQ WONERAW P RH7URBQVP D EHAVARHHG U \WH \KRXGEH
SHHMOQWHUWIQIHR + * UHP HP BHIQY \WWDW URBQY DIHOFDMS DAHO® WHVCPHAWRAH  $ 8 ( KDLRQ)
\WH@P MY P DIQWGEHR \WHVHIK SIRIUP VP D \WHH RIHURXOMQWHAVRYHY R QHZ 1 DQAT URBDY/

5 HHHRAV

Lagrange J. P., Le probleme destrois corps, Prix del' Acad mie Royale des Sciences de Paris, tome X, 1772
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6HIIR=00.$ VARGRP LFDC2 EHYDRY 8%, 0 LRIBOHVEHAIRY ) YAVBLL 0 LOGR ,\ID
HP DOVIRIA¢ CEHRIW

3KRRHBRUF REVUDIRYY/ R 1 HU ( DUK $MMRG : 7 ZHHPDHRY' HHPEHU ILRP 6HDILCR =D
$\RRP LFDO2 EHYDRY GFDMGLQ/ XPH]DGH D 03& &RH  XMQID AP 5MKH &KIHMHWBVARSHZ WD 3
QIO FKDQQHOSKRRPHM $ ' &) Nr] UDAR W Q@OUHHYHUZ DVXVHEWR GAMP LGHS QYHIDO7IPH ' XUQ) MY QIKWKH

JHRAHQUF GMBGFHR : 7 ZDVR® $8 DQGIWZDVYHY QLILFXOWR LG ARP SDUNRQV LY GXH R WHI DWP RIRD
R \WWH PLQRU SDHV 2 BEHUDIRDOY SHIRG FRHU KR IR G-RHPBHU 87 W GHPEU 87
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ZKHH
REHIYHG9 P DIQWGH
KHIRFHQUF GMBGRH
JHRAHQUIF GMBFH
\BSHSDUDP HAMJ
SKDHDQY®!

owgCc o

JD 2452200+
59,36 59,40 59,44 59,48 59,52 59,56 59,60
2 S

18,0 4 d

V(1,0)

18,2 —ve @90

18,4 4




&255(&7256)25: ,' ( ),(/' && ,0%$*,1* KRZ \RGMIQ P DQXI DAMUHDQG XVHWHP

aHMRS$ QBHII

5 XdHRARENRYL, QXYM GYIMRQR 0 DMIDYSAMEV 7KIQ) LP V/ DERDRY %AMQbND  32%

=DUE &R

DQBHF¢ UXGWULLE KU
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HIXSP HAQP D). R WRHREHYDRLLEYZ WP HAXP ] HWBWRSH/LY FRPPRID FRU® DGRV \RILDIFH

7KHSIHHABIRWANY ERIQROWHLQM IR \WHP HP BHYR WHRBVHUYDRY R 0 DA LQDUDQILQ) \RP H\WMBVRSHVR
JUDMJCESHIMHWR FRQMIHZ W WHZ RINR 1 ( 2 IRTBZ XS WDMPGWRIDD KDVARP HAOW 1Q) RMKHOWYHDY/ ) ROWDWV
DWWUD LU SHIP HQECSKDHDERY  \HOWY/ IQZKIK  6FKPIGNMPHDVR  APVZHHDOHG BEXAOVSIDRNDD RO Z 1\
\WHURZ QP HDQ/ WHFRQAWWANRQR Q2 WBVRSHVR AP VKDVEHHRILQWIMS DAR P RA® XQE-HIEN-D Z WK \WH RSO
\MKQFDO P HFKDQFDO HBRARQF DQGAWW SIRFAAMQ) LHRAUAHYR \WHWDP DQG\WWHFRMER DRLY/R \WHREVHYDRUY

7TKHQHZ \WBAVARSHYKDYH\RP HYHY FKDUDRRMUMIF SUHP VAV \KDWARX@ MU RAVKH SURWRNQM IR DQG DMDRARYHDARIRU
REHJREVHYDRUH/Z W P HIXP CEHYMUHYDQG AP WG HRORP LIF LHRXUAHY 7TKRHIRDYDH 9 HY HFRORP LFDORMBCHRWY
DXRP DIMG REVHYDINRQ &7 Z HIKWYHY UHGAEHGM] HWRIEWOQWP DOGRP HY among others. It's described and justified the

GV QDG FRQMKANRY ROWHEDUY RQWHSUHMRXVH SHIHFH

» QARGXARQ

,QWHSHHZ RN Z HZ LMW\ \WHGALIQDQGFRQMKANROR RAUGQH. SURWRW 7 KUHHFRP SCFW

FP . OYARY WBMVARSH/EDHGROWH XU\ HOUH SHIHIFHZ RINGQY LQDWRP HY Z MW AP 6FKP LGP HIDY
DOR X SUIRNDID B RXUP HXQV . QRZ 1Q) \WDWRKHUREVHYDRLIHVKDYHMP [MUSURWAVRUDHDDIHG Z RINGQ) ROWDMKH
RAVHYDRY R 0 DIRUADKDVDORWHGHGR 1P SURVIQ) \WHRRY\R EHCEGIVR FRQMXHZ W \WHDWURP HUF Z RIN HSHADD
UHHIG\RWHL ( 2 FRQLUP DR IRTRZ. XS DQGUHRYHY 7 KHUIHLY DQRMGHVIRVT KHH I LAHR DOGLGRBDHR WHEL
\KUYH VIVSURGAQ) DQHYHY WP HP RIHQ®P BHUR 1 (2 QVARYHIHYDG DAKHVIP HWPH R 1DQMP DIQWGY $ OR \KH
0 HIXP $ SHYMH2 EVHYDRUH/DUHKDAQ) DQHHY WP HIUWDMIGL | LEXOVFRQLLP 1Q) DQGIRTBZ Q) XSWHP  SIRGAQ)
JHHID DOWTXOINDIRP HY  GHRWHZ HINVLIDORBBEGHG Z KHYREVHYLGY WHI CLQAXADQGWWH I DXMXVEVMAW * LYHD
\KDANIWWDINRD DQ® BHJR  DEMCDAYHYKDYHEHHQ R WRGVAXWHGLQGI T HIHQVRXP V \XFK DAAKHO LGRIBOIGHD DAY / MV
YHQ) WHP RIWFRP PR $ SUH HMQNIOG-GFDARQ\RWHSKRRP HIY 7 KHUHFRYHY R XQEHUXVHG RBAQRDUY
WBVFRSHVE! JURKSVR REVHYHYZ RINQ LQWKUW 7 KHSXUKDHR FRP P HIADOMBVARSHY DUHIED FRWD RORD LI DEHWMUAY/
DHRH) PP $ QGILCDID WHARQMKRAIROR JUDMAMBWARSH/P QD B P HIQVR RZ QUARKUAHY P HDQQ) DQLP SRIQV
FRIBGAIRY , QRUFDH Z HKDYHFKRRHDWLY MXVRSNRY

0 DMIDYDQGP HKRGY RXUSUHYRXVSLRWANV

$ GRRIKWAUQ) P DQ \ HOWZ HKDHEXOVHYHDOMBWRSHY WZDVIQ  ZKHQZ HILQMKHGWHFRQXUKAIROR WUH — FP
6FKP LGNFCP HID/ P OQD DP HSDARRHYQ) DIMIRG/ RN \WH
SUP DY P LLIRYDQG! RQNFRUHARYHSOM/Z KHHIUQEHE DOGSRDKHGE - ROQ* XOUWRP HP BHUR \KH2 BHYDRY R 0 DERFD
DQGZ HWMMGZ IW\KHP GLIHIHQWP RXQIIV $ Gl LP X\ * HIP DQ DQG) RIWRGHY DQGHYHIDCHPRURQE DOGFBAN GUYH)
PHKOQWPV 7KUHS XAH. O ( &&' VZHHOFTXWG
© W DDKHP Z HKDYH FOWLHG RAMKHP DVUMW R \WHDARP HME REVALYDIRQY/GAUQ) \KHOXWUH
\HOWWIRP  ODRFD  $PHEDGHO DUDWG  3LHD ,QDP RP HONRXULQMMRQZ DVHYHQVR HXBEDWK D\P DONIQMS
KH [P WHWUHWBIRYY MGRHWHFRHIGIIHTS [ P LOAM/ DQG\KHRSWAIOX WP \SHHG P DEHXVAKSSRHWH
SRAMELONV\RFRYHUH \WUYHDUDVR WHW. SHIQIKW

) LIXUH



) LUXWH  7KHWUHGEFKP LGP HDVR $PHEDGHO U 3HDDYG 0 DD

5 HXOVDQG AWPXWRQ DWUOQW \ HDWY

$ I WMHHOWAWKUH\ HDY Z HKDYHRBRCHS\VRP HH SHIHFHDQGUWHXAVR . JUHDAP SRANCAH | RUXVEH RIHBHILQQ) WH
ARIANOR WHQEZ P \WDWRSY 6RP HR \WHP RUWAP SRMUIRNEROQVDHAVRMWHS
&&' V 3HKEBVRHR RAUP DQHIRYZ D/AKMICNGQ) DAKDAP RP HQMKDAD FRMAHITE®IV] HSAKLS ARX@ CHYHUBEH DN RGTE®!

7KHGHGR RABQQ) DZ LCHI IHBP DEHXVARQIGUD YHY \KRWRFDOBIKWAHOMIGRY) FP 6FKP LGP HIDV \KDAY
RO FP R |RFDOBIKWGERP HQH DRYHARQHNXHIFH/UH HIQ) RWHEZ FROMDMDQG\R\WHKLIK DUAHE S HOUDIR
DSSHIUHG RULQRKHUZ RB/ QRADEBZ LQJ \R UHTFK | QAP DIQWXGHYDQG\WHDXURP Y TXDIW QRABHCQ) \WHP RWEFFXUDM

7HQRR\ GYHBSV DGIRMHARWR RAUSXAGHY. O ( &&' V Z HFOQRAEMQSHHO® FIP HIDVZ W P RIHH \WLYH
DQGVHQUMYHFKLSV DOGWHMH RH \WHQHGR YHY \KRWRFDOBIKWUHP DIQLOJU-DAEDWAVDRG

S5HHIQI \R\WHO0 2817,1* 6 ZHIQXBGRU 6FKP LGP HDVRYHMHGL I HHMAQE/R P RQMIVEXDR RUHYH/RUJ
B \RP HFROERDAYR \WH2 BEHYDRY R 0 DRFD 7KH ZHHDARP DMGE P HOQVR WHI UHKDG \RVBIRWRNR 0 HD
YOWY DGFRWRGGE SRIUPVGYHBRSGE XVWMRXIK/ ; FRP P DB/ 2 XUH SHIHHP DHXVGHAGH\WZ DB/
WHHBRNRQR |RINP RQMIVI RUIRUGH. SIRWANVEHDXVHWH DUH LOQRXURIIQRY \WHHDMBWAR DARP DIYH Z WKRAW ( O

| @VRUIHGURBNRY/ DGZ HMNWDAKH DHWHRH/SIARHNY  LQIHH DO BERMUCF-XUDMWAERN. Q) DG WH HDIHXAR
@GAWDG HWHUHIRYER 3( & 7KRHIWEKY ) UXH  \WKRZ \WH3HIRAF ( WRJERIHANRY/SIRGAGE W RR RXUP RQMIV
FOWILQ VPLMJ  cm Schmidt tubes. The PEC curves are the average for three different azimuth, 1359 1550and 1750 The
SHIRGR WH; O LVIVHIKWP LOMY DEKRXIK WHQP BHY\KRZ FRUIHANRQMWAEY , QWH< O LV\WHSHIRAF HIRULVUWHBURHOMS
LQWRKVR DRAHRIB/

,VV/LP SRR SRQARVKDMMHFRHZ HIHAR\WHP HIGDD \WHP RIHUHIX@UDQGH SHAMG\KH3( & LVEHRP IQ) KRZ HHJ
\KH | DUKHUZ HIHA \KHP RUHWHPXYHLY DSMHG QG FKDQIHG $ QR \KHPXUYHYDESHIURRP SBIMD KRUJ RQBED LQAH GO WU

P INQJ DP HIGDD) @S RY* HP DQRHY :  HEHIHHWHAHH | HAWDUHSURSFHGHEHADI GH\R\P DOGH LAHAH/IQWH
FRQMEDDAQ G-SHIEQ) RYWHWEHRIHIBIRY LQRURSIQROWLYIVP RIHFUIMFDAQ* HIP DQP RXQIIV , VIP SRVIDAR
SRORAWDAMH R0 \KRZ \RP HUAKIV\MAMY) RXURZ QP RQMIV



) UXWH  3HIRAF ( WRUGRUIHANRY/DAKUHHO P X\W / HWRUight: 135q 1550and 17500f two different mountings with similar

GUYHP HKDQ\P DQGROWAIOMEH/ 7KH$ P HEDGHP DU HIP DOP RXQIY ROWHXSSHUSDWWIQG\KHO DIBUADI RINP RXQICY
ROWHERWP

5 HDMY W\WH2 37,&$/ ' (6,1 ' RAMWARQIGHIQ) \WDNRXUGFKP LGNAP HIDY QGRMDYH\RR UIHWEHY Z HEHTHYH
\KDADP RIHARP STRARSWHDORKHP H\VKRXGEHRHR  \KH P DOREVRRNHY/

R CFKUIHYH  BHFDAHWKLY LOYROH/AP DG QIKWP RQMYJIV  HDX R BHLQXBIBG QW DOGERP HY RURNBURMGGZ \WNSHHDD
| RXQEDIRY  DIGP RXQIMYIVZ LW W1 Bf LRYV/DGI LD WDWRIED SURHG

$ QRKHUGMDGYDQIIH UH HIQ) R WHRSWEDOWKHP H Z HKDYHEHHRXMQ) GAUQ) WHHWKUHH\ HILY LVAKDAKRK DVKRWRDO
WDAR UHEAVLQIUHDNP HDUXUHWHFRQASt, especially considering that our sky doesn’t have the best clearness. Our Schmidt
FOP HD/ODUIHYHY |DMDQGLODEW? RHWDD  VHRB/UMHIK PO KRZ HYHJ LQ@RQIHIH SRKWY R \VHYHIDOP LOAWM/ \KH
don’t overpass the 18.5 mag aproximately.

© M UH HHIPHWR RXUH SHIHFHFRAHOQQ) \WH2 37,&$/ 78 %(  Z HKDYHBEHHQYHY OFNL VREHH IWURP \WHDGYDQMWHV/R
KDQ) DFRH\WBVARSHY Z WWH&S&' AP HDVIQUGH , QRXUP HAWWUIDOHIQKXP LG Z HOKHMH RSWADY\KX | HULQIJHHIDOIUHDWV
HMURP HQUOGHIUEDINRQ

* LYHQWD/AKH FRHWEHY UHSUIRHND JUHDNDGYDRAH LQBEIIHNMBVRSHY GHWRKLIK WHKQFDORRP SB[ LW DGKLIK FRWMKH
front correcting plates shall be discarted. To solve this problem, we have successfully tested Turbofilm ™ sheets, aplastic
SRIP HJZ KIFK JHVSHIHARRP RIHHW DG SHIRP VHIXOOR RHWQM Z DHSOHSODODCRSWAY QFZ. 7XUR L@
™ protects the optical equipment, closing the tel escope tube against dust and humidity and greatly reduces air currents, all

Z MKRANBWYKH RSNFDOTXCIW R \WH WBVARSHLP DIH

) ROWHEH RUHP HMRHG UDIRQYZ HSUH HUFBRHIKRXUHWEHY DBKRXIK \WH P D EHKHDYLHU

7KH7(/ (6&23( &21752/ KOG\RWEHHBSHGE 0 HO/OWMYKDYSRMHG\REHYHY \KFRHMXAQ
WHOWKUHH\ HOY 7 KIVIVDYHY HFRQRP LFDOW VWP HDX \RSHURP  DQGFDQEHFRRDBGI P RURZ QSIRIUP LQDVHRG
FRP SX\A DAWH\CP HWP H \MUIRIK DVHIDCSRYE /. FRPPDOQRY ) LIXUAH



YLUXUH 7 HBVARSHFRQUROWKHP H

" XHP DQD \RWHOANR FRDIIGWHONR \WHP RIKOEEGIDIAVHE S HOUDIR Z HVKDEWXP DU H\D L) \KDARRH\KUH

FP) 6FKP LGAMDVARSH/EXOVOUHEDIFDI H A-BIRE0 ROKHVKYH R BUIJKWREWMRN DQGWMLYFDQRID EHOFKIHYHG
QRZ DV EH RIHWH\XQUMA DG CNMAKH\KQANIQE SROUHILRYY VHUAQ) | RUBLWKWARP HV 7 KLVZ LOEH SURTED WH
RO P OQWWNR \KRHWBVFRSHVRFHZ HKDHWHQZ P ZRINQ)

,Q\RP HRADIRY/ WH KDYHEHHQU-DED X\VH XCZ W | DAMNQGEIKWL ( 2V DVIVKCSSHIHGZ WG ' = DD$ SR
QVWRHIGE /,1($5 DGFRQWPHGIRR  $PHEDGH0 IUZKHIWRHMGDN  DIRHI PLOMW/DG 9 PDIQWG
: INR®  \HRB/H SRIMRQ W2 D11 HSRQWHLP DI/ ) LIXUH



) LIXWH 'z $SRRPD DGPRIQY) DAHPIQ: DVIHSRI® ZIWKD \HRI/H SRKUH 7KHUNSHRY
\WHERWP EHIRQJV\R D\DMDM

) XOHP RH \WH DHYHY JRRGWBVARSHABNGQ) LP DIHAKAK D/ARHRHVKRZ QLOWHIRTRZ LQ) ILIXUH ) LIXUH  + RZ HHU
Z HARQIGHWDARZ DA V\KH - DHGRAKHP RWZSURSUDAI RURKUZ RINLQDWMRG/IRTBZ. XS



) WUXWH &RPHAVNADZhang on March 20, 2002. Mosaic of 5images of 60'x40' taken with one of the 40 FP | 6FKP LGN
APHDY ([ RXHWH/ERXHD DG WHWRB/ $PHEDGHO U * UDADWR  LWURROWRQZ DV QRN W
UWHEHQ) \WH\FDBI

&RFOMRY CESUHG\RWHEXI@IQI R WHQH.  FP \MBVARSHY

© KUK DHWHFRFOMRY UHIKHG Z KHOWIY \KHFRQWKANROR \WHQE. AP \MBAVARSHY
| ZHIRQGDYHY FRP STAVRSIFDOGHLIQ WHDAYHD HDX \RSHIRP Z\WIRDODIRVEHEHD DG WMVZRXGRIHJ
DOKHDGYDQWH/DDHIG. P HIMRGHS \IXFK DY \P DTP RQMIV | HZ HIMIKRAMUHI Bf LRY &Z HJZ HIK DQG\P DIUHRERP LF

FRI\2 GHSRUEBGIVROMRQFKRRHDE! \RP HRKHUSUIRVIFVLYG-OWDEK GALIQY  KRZ HYHU. DORKHUSRMEBIVROMRD \WH

ROHWD/Z HKDYHI LCDE ROMGLYWH. BYWRY GRLIQ

Q<X GMARY GMIQHEDQRWICDOMBVRSHEDHERODDWSKHIFDOXUIAH/ $ SUP DY P LWRJ $ TXOLORDO

P HQVXV DQGDVHRQEW GHIDYH®RYDOP 1Q] HERQWHRSSRIMMGH + HOFKIHYHG DMP S®IDQG YHY FRP SDRAK P

YHMG/WHDDHIG P HMRGHG ! HDMUHY \KFK XVWHYHY FARP SCPAHLIQDGWHEZ SIRSAUNRQFRIILYH\RH\SKHIFDO

\KUDFH/ , VBURYLGH/H FHQARSIWDCSHIR P DFH GAH SO \RWWH UHSFHG FRIHANY GRVACP HMU GZ HAKDQRHWLLG
R WHSUP DY GCPHMU ) LIXUH



YLUXWH  7KH. GYARY ROWDOGHLIQR WH  FP Q7 \MBVFRSHY

VWP SRUBQAR WHW\RHI CRAKDNVRURUSUP DY FP PLURY QR  FP GMBGFHEHE HQIDWH DOXHRSWD
WP FOQEHLFOGHS

&RQMDUD  Z HOUHI DFHGZ LW DQRSHI LRMWXEHGALIQ H SRHG\R RXUKXP LGP HAMMUDGHIQZ HOMHU |, QREHR SUYHAKDN

we are going to use the before mentioned Turbofilm  sheets.

: HKDHEHHQZ RINQ) | RUDSUK LP DMD RGH\ HIU | LIKNQWHGALIQOG AMIQWHVHNG XSR WHQZ ~ FP . BYARY
3OO R 0D WHWUHGQEZ PRXQMIVOHYHY DODERG DOG\WH\WWUHHSUP DN P LLIRY %9 & 9 MMIHG&HIP IF
EQQWOFTXUHG RIKD SUPAYHG  DIHODHG (LQMKHGE PHPEHYR WHRBHYDRY R 0 DCRFD  7KHIDAWR \WHU
\SKHUUF \KDSH KDY SHIP WG DQHDMHUDQG | DIMUHDER DR ) LIXUH

YLUXWH  7KHWUHSUPDY | \VSKHIFDCP LWRYDDHG [LQMWKHS

7KHARWARL. GYWRY GR/KDYHEHQR GHHE\R DQDIHY) K AP S 9%/ 0 ( &$ 6$5/ | RTBZ LQJ \WHSUHYRXY
D\WAQ GAIQB 0 Ur HIERS VI 1URP \KH2 SIFDD QUWKP HYY URKS R WH( XURSHIQBRAKHD2 EVHYDALY

TKHHES 7TKIQQG 6 [ PIRRY ) IQHY NV ZHHDDHDG CFTXUHGI RAKHP
7KHHWBVARSH/Z LOEHIQAUBGIQWH 0 DIBUD  $PHEDGHO IUDQG  3IHDREHYDRUHY
© HH SHAVWKHP \R EHRSHIDAYHDAKHHIGR



$ SSHQL

,QWHIR®Z 1Y) LP DIH/ WHGALTHHMMVR XA FRQIKRAIRQDHWKRZ Q ) LIXWY

JUXH ' &$' GOWR WHQEZ P WBWRSH $ YHY P SBIDQGQKEALIQ

YLUXH  9X@Q WHQEZ PRQIMIV $ ONEXTUMMKRMH P SO HDX QIKWIIGEZ FRW



5 HHHFH/

$XAH&E' APHD/KWB ZZZ DMRXU AP DXACHIQE] KW
0 HO/DWY\RVWHDRRQF KWB 777 BEDMRGMIQVARP FRAVARWKW O
TXRIE KW ZZ7 NHBIAN D AP HDEHABMKKW O

0 LRIBOHY GARQF&I@U "= KM AXZZ KOYDGHXPSF. . ' KKO
KWB ZZZ D8P XVFRP SUR HMREIOGHMWUSK KK
<X$ . GMARY 8665 ,QHIRUVEHWIFDMIL R % X®,] REHNV 1 R

<X$ . OVARY 7HBVFRSHR RHDGALIQ =HP OD9HBD 1R

<X'$ . GYWRY ' HAUSIROR WHQRMHOFDBARSME \WHVRSHGIQE . GYARY DUGIWARP SIUMRQZ W RKHU
FRP SRXQGM VWPV 2 SIFKHNMEKXUIDO ) HEOOW " RUIQ( QILQHIY , QXWMMR $ SSTIHG

0 LFURHBRNRQEY 5 XWIOQ$ FOGP\ R 6AHFHY 6LEHIDQYADGIK 1 RRIEUN

KWB ZZZ \MBAVFRSH/LX DMFOVDMFB! SKIW O

$60 3BAW  &KHPLOGH®O ROMICH 0 RYBWW LM 4 XHEHF &DQDD - * 6

KWB  SDIHVIQLQWHADP SRGIDVKR O 6LHYDE YIG-RIROFD

KWB ZZZ ROP H/RIP XQFRODQOQAKP HOBBHOKW
9$/0 (&S$ 635/ 6HIH HRQAKRW / DOMP H 38,0 ,&+(/ ) WgFH
) IQIHY DNW&IPHD/ KWB ZZZ IQFP FRP




$8&8&85$&< 2) 7T+( : 25/ $67(52," &&' 2%6(59$7,2162%$,1(' %< $0 $7(85
$1' 352)(66,21%/ 2u%6(59$725,(6,1 <56

230%NY 91/ YRY,6,]PO® DBl . 6XP]LD

3XORYR$ WIRRP LFD2 BEHYDRY  6W3HMIEXU 5XWD
, QI R $ SSTHGS WIRRP\  6W3HMYEXU 5XWD

HPOO RBI# 2% VEEHX

3RIUMRY/R WH1 XP EHIHG0 IQRUBMGHNV 10 3V Z KIFK KDYHEHHD VHR FEVHYHYRWHO LGRIBOGHARHOMILQ =+
\ lV/Z HHDXRP DIFDD DROVHGE PHIQVR FOBXOARQR 2 & YDOH/Z W\WHKHS R \KH( 32 6 6R\E DIH3OANDIH

FUDAGLO3XDRYRS WRGRP LFOC2 EHYDRY 0 RHWHD P LARVIQAYIGDCERMRY/R \WH1 XP BHIHG0 LQRUIBMHN

RABIGHGE! SUR HWRIDODQG P DMKURBVHYDRUHYZ HIHVEN-RLQR FRUGHDIRD |, QMIHNFFAHMEG YHURQR Y4RZ HOY

2 IB\MORDUBRIXHFRQEQQ) PRIH WRADQGRIEWR 10 3VZ D/XVHGI RUFDBXDIRY/R \WHUMKHRIANFDOSRINRYDQG

FRP SDUMRQVZ MM \WHREVHYHGRHW 7KHYDOH/R 0 HIQHURUR DMQIGIREHYDARY Z HHFDBXDMS | RAKHP RXR

FROUGHHG REHYDRUHY/ GAUQ) WLYSHIRG 7 KRHHIRWAKRZ \WHOFRXUR R REVHYDIRQY DG SURFHMQY | RUHIFK WBVARSHLQ

\WHDXXP SIRQWDAHIOFPXIR R WHWHRY R P RIRQR HIFK 1 XP BHIHG0 LGRUB@HAVKLIKHAKDQWDAR LWREVHYDARY/

© KHQZHDEDOVHWH 2 & UAGOY| RIRHQIKWDIMRG SRIMRY/Z HREBIGHDD LQMEDO HXP DNRQR DQOFRXUR R

ROVHYDMRY/ P DNGE P ERO IQV [QWH7IE® | RU2 & UMOGON DHFDBXDAMS| RUDKMR G SRIMRY/REIICHS

GUQ \HHDFRHQIKWR REVHYDIRY/Z HFDQGHIYHDY H WO HXP DARQR WHULFFXIR P DGR MPEROH W 1Q

WH7DE®! 2| FRAUH Z HP XWKDYHDBRAR REVHYDIRQ/R YOURXV1 0 3VIQWHVHNRUHIK RAVHLYDRY XQEHUFRMGHDARY

$ QH CP SBIR RXAUDDOMYLVILYHLOWH 7 CEB1Z KUK UBUIAHOM\KH( XURSHDQ REVHYDRUH/REVHYLQY \KH1 HDU( DLW 2 EVRV

DG D/ B SRGEW WH1 XP BHI0 LGRUBMHVDOR 7 CEGFRQEIQKHQP BHUR REHYHG0 LGRIBOIHN \WHQ®P BHUR

DDOVHGSRIMRY \KHLOQWAKP HABCDQGDFARXUR. SOUTP HAMY DQG\BUFDUER) XVHG | RUDWIRP Ha BHBANRYY 7 KHVH7 DEGV

ZHHRBEBQGE DARYIRUHKR  ZRNGQ RAHYDRUHY/DY/SUR HMRIODV/IP DAKY $ WRGRP LFDCFRP P XQW LGFOGY

QRZ DGR [P DAXUMBIROY AU RMBRINRIICR.E'  DIRIRG DG ARP HARBVHYDIRQYZ 1\ DEYDRHGWRKQTXHDQGKLIK

TXOOWV 7KHUWEP D EHXHGI RUDGHAMRQR \HYHDOAHQIVLF SUREBP V

2 XULQMHWM DARQVHHP VAR EHWKH | LIXVR \KDAQG I RAWHO 3& QDB , WARXES EHFRQMHG LI XUUHDQG EHH SDRHG\R\KH

8 QP EHHE0 LRUIBOHV

&$/&8/$7(" ZIW(32662)7: $5( 3XDRYR2 BHYDRY

$FPUR R WH: R@G10 3 REHYDIRYLQ DG\ W IRJ XURSHDQREVHYDRUHY



























$67520 (75< $1' 3+2720(75<2) $67(52, 6%7 7+( $6752120 ,&%/
2%6(59%$725<02' 5% 5(68/76%1" (;3(5,(1&(6
tefan GajdoS $ Glan Galéd, Leonard Kornos, Jurgj T6th, Jozef Vilagi, PDYRO=LIR

$ \WRJRP LFDD QUYAM ) CFXGVR 0 DAHP DYV 3K\ IFVDQG, QRUP DIV &RP HIXVS QYHIW 94 DAMYD 6@RYINS HXEIF H
POODIR IP SKXQEDWN

$ \XPPDY R DWURPHY DQGSKRRP HAL R DIMRG/SHIRP H3 DAKHS WIRGRP LFDC2 EHUYDRY. $2  LQO RADLYVSUIHHAMG
%AJH URXOVR DWRPHU LFOGQ) WH1 ( 2 IRTBZ XS DQGRRQLLP DARQSIRIDP DIHKUIKQIKWMG 5HHQ® DQHIRWWRZ LB/

P LRUSDQHVSKRFP HY LVH SHIGHS ZIWWHDIP R 1( 2 LQAWMDARY 6RPHSIHIP LD IMXOVEDHGRQRUGH
SKREP HM \R\ZDHDHSIHAQMG © HSDQW UHHZ WHDSHIMHSKREPHU R ARP HV AR

» QARGXARRQ

7KH$ WRIRP IFDO2 BHYDRY $2  DAO RAD EHRQIV \R \KH $ WRGRP LFDO, QUMM R \WH ) CFXOV R 0 DKHP DIV 3K\ MFV
DQG, QRP DIFV &RP HIXV8 QYHYW %4DNOYD 6GRYIND DG UAHIUK P DGH WHH LY DP HG DAKH LOQMSDICHIY P DWUDQG
WHEXQ

7TKHREHYDIRY/R DIMRG/DGARP HVDHSHIRP HGZWD P | &ODO=HWWHGERRU &&' 6%* 67 HPHD XS\
-XO WDv67 HPHD IQIWSUP DY IRAXVP INYVLYXVHG I RUDXNRP HY DG SKRRP HY R VRDUM MR ERGHY ' HRY
CERAVWH\MBVARSH DG AP HID AR LIXUDNRQDHGARUIBHGIQ. DR DpRNHADO (1994, 1995), and in KornoS and Zigo (1997).

$VARP HM

7KHILXWYMAVR DXURP HUE REVHLYDRQY Z HH SHURWP H3 DAKRHHG R ) BRP U XOURBHYDARQY/ XQGHKHO LGRU
3OHMHMRRHYDRY FRH  KDYHEH FRIGAWS 7KH @D SIRFHWMQ) VP DGHXMQ) $ \WRP HUMFD\R \B2DWH DANRU+

S5C0E DG 8612 WOUFDBBIXH SHRAO * 6& 7KH SUPDY REVHYDIRY SIRIUP WIWG Z W \KH P 0.Q EHOVDWMR G/
FOAQ) ,7$ ,QXMYMM R 7KHRUANFDOSVRIRP\ 3HMYEXU 5XWD DXMROG/ ,WARQMXHS Z W WHFRHY R \HYHDORH
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RO BHDAHKHZ D/CEIWR URAWHD Xse the large 27° refractor in Vienna, at that time the
QU HMWMBVRSHIQWHZ R@B 7 R KDQBB WY \WDVRSHR P IRFOOBQIW DQGWH
GPH P 1QGQLIP HMJ\X R DAMMEQNZ HHX\XOD SIRNGHGW DGWHREVHYH 7 KHWRLY
JRAV\AKDAB BDVD XVHG W VHIG KLY DAMBIRQV VR BHE DAP LG KWEXWARQIMXHG R REVHYH



XQMKHEHNR G¥ Q KDIEIQ \WHLOQXKP HQADGDERRH 30D AVFRYHIHG | XUKH)
asteroids at Vienna, al by visual observations, using the 27° and the 12° refractor. In

DEAWRQ 30D AVRYHHGHIKWREWRAVWWDAZ HHIGFOGGR B HUIQWH1 * &
ALBRIXH D/Z HODVI RUGHEXCHOMMGLIQWH, & > @

)LUUXUH  3RWIVR -R<DQ30DD

Q KHNRGHG\WHH SHAWRQR \WH) UHIAK DFDGP\ \R REVHYHWH\REDRDUHFIS\H
RQOD R \KDNHU> @ XUQ) \WHHRISVH KHVHDUAKHS | ROWH SURSRVHG SDIGH/® XBOR
Z KIFK Z D/AKSSRHG\R ALFGIWH\XKQZ MMQWHRIEVWR 0 HIFXY , QDGAWRQ\R REVHYQ)
\KHHFOSVH 30DV FREDARGLOHRAWI RUKH 1 DXUIDF MRY 0 XVHXP 1Q9 IHID : KHKH
MGG KHEP HSPLQRUSDGHNY &DIRICDOWAWHDROR WH/ LGHMDQDY P LBV
QRUKZ HIWR 7 DKWY Z KHHVMYH SHRMRQVHAKS WHLQWRKP HOMR REVHYHWHHRIS\H

,Q 3DDDOR THHGWRVHDKH@P L WKVWor minor planet (244) for L50 to raise funds
| RUKLVH SHAWNRQWR WHVRBDWRDUHISVHR $ XIXWV $ SSOHQ® WVZ DVQRWV
\XHHW XO D/ 30D A GRMDYHOR WHH-ISVH DQGWHP LGRUSOHAZ DV @OMUQP HO W
\WH, Q@DRJIREH W6 LY



) LUXWH  View of the 27° Grubb Refractor at Vienna.
,P DJHARA 9 THYXD8 QYHYIW 2 BEVHYDRLY

$ VWWDMP H \WHIHZ HHQR WEBURKDW DYDXOEG R VXSSRYKIVVHIUK | RUQH. P LGRUSDHV
\R3IDDDXVHEWR ALY \WHP C5VRQKVRZ Q $ VWWHHIGR WH W HQMY - RKDQR3DDD
0G0 O : RO LQ+HGHBEH) MOHGIRAH/DGZ RNHGRQWH3IDDWD . RD 6\MIONDWMD
7TKWVZ RN Z KIFK LVWWH I LIWBKRFRIUSKLE WEUD@Y Z DV SKEQWKHS BEHE HHD DG

7Z R\ HY @M 300D SXEQKHGKLY 6 \WLIHIB] INRQ DMEBURDNIRI XHFRYHIQ) \WHWN
BEREHGHX DAY/ 1 and +19 . In 1908, Palisa became vice director of the Vienna
REVHYDRY

+ HHMHGLO Z IV \RH UKV FRQIOXH KLY REVHLYDIRQY DARHREVHYDRY ) RUKLY
ZRWN 3DDDZ D/IZ DGGZ W WH* BDBUFHR \WH3DUW$ FOG-P\ +HZ D/DOR
KRRUGE PIGRUSDGHV 300D GQWWRYHIGDUGQEPHSE 0 0 : RD DQGR D
Q@UADM) NP LQACP HMJ 3DDDGAHELQ9 IHXDRY0 D

© MW P LQRUSOHV 3DDMDL\MDKHP RIKFFHM X5 XWUDQ AVARYHMUR DAMIRG/
DVZ HID/\KHP RAKEFHM XOYVKOOAVFRMHHILOWHKIRL R P IGRUSDCHARAIK

7 KHQVHRYHIH/R - RKDQR3DM\D

Palisa’ s discoveries remain targets of modern research: Minor planet (153) Hilda LV\KH
SIRRVSHR \WH+ LGDDIMRG/ RBWY \WWHXQLQ — WWRIDAHZ WK - XS\WWJ $ WMRG
. GRSDAD KWVWWHKHDBICH/1Q Z KHQREVHYDARY/Z W \WH$ UHHER 3QcHEY
5 DI RXAQNWR KDYH DRQXQMXDOERI ERRHWKEEH |, Q \WH* DOBR\VSCAHRIDWGEZ B
, @ WH1 ( $5 \SHHRDVWDAWHGER 0 DKBILQ DAGDIMRG 6ZD
ZIOQEHIO® by target of ESAs Rosetta mission in 2008. Palisa' s most famous discovery is
SFHEO DIMRG $ BHWHQ R® WHVHRG1 ($ 1RXQG W2 DVGWNRQ DIHZ
@ VOWUWGAWRYHY  7KH$ P RUWSHDIMRGZ DVI LD BHRYHIHGLO B WH
6 SCHZ DRK SURWRW



$ssHA!

7CEGT  OWDODWRDM VWP FEMFWAVRYHHGE 30D\ IQWHRGHUR WHAMR
QVRYHY

2 EN#FW ' DMR 3@FHR
$ XD 3RD
0 HIERD 3RD

6lZD 3RD
3RDD 3RD
$GID 3RD
$ EXQAQMD 3RD
+ @D 3RD
6R @M 3RD

; DOKISSH 3RD
/HDOD 3RD
(QD 3RD

, D 3RD

" HARSHD 3RD
1 DMND 3RD
( XUNBID 3RD
$ UM 3RD
3HHBH 3RD

& 4 30D\D 3RD
. DOMR 3RD
0 DWD 3RD
+H3D 3RD
/ OAUP RD 3RD
\EHD 3RD

,\RGD 3RD
0 H3D 3RD
$ \FKHD 3RD
. ORSDAD 3RD
9%DJD 3RD
7 KAHTID 3RD
6WBKDQAD 9IHID
(Rv 9IHID

/| XAD 9 IHYD
5RD 9 IHYD
2D 9IHID
+ HUHND 9 IHYD
. HIQIID 9 IHYD
$ JDKH 9 HYD
$ G 9IHID
9 LERRD 9 HYD
5XWD 9 HYD




&DRID 9 IHID
+RRID 9IHYD
&RHBVIMD 9 IHID
$ QDD 9 IHID
. UHP K@ 9 IHID
e 9 HID
] 9 IHID

/ TPHD 9 IHID
YD 9 IHYXD
6RKID 9 IHID
0 DM.@H 9 IHID
$ XIXWD 9 IHID
2 SSDVD 9 IHID
. DXUD 9 IHID
6LOMD 9 IHID
+ XEHWD 9 IHID
9 DID 9 IHID
"D 9 IHID
$QD 9IHYXD
$@H 9IHYXD
- XD 9 IHID
$WRSRY 9 IHXD
3KMIRID 9 IHID
6C8HD 9IHYXD
$ GBHG 9 IHXD
3D 9 IHYD
7 KX® 9 IHID
3KID 9 IHID
/ XFUAD 9 IHID
,FOD 9 IHID
XD 9 IHYD
$ Q- 9 HID
/ XGRED 9 IHID
7KHIMD 9 IHID
7KRD 9 IHID
%DYDUD 9 IHID
20D 9 IHID

) DM/ 9IHYD
&KDTUHD 9 IHID
&RMERAD 9IHYXD
. DNDUD 9 IHID
) GUHD 9IHYXD
%P EHID 9 IHID
7P DD 9 IHID
0 D 9 IHID

. WTH 9 IHID
- XELON] 9IHYXD
&DGHID 9 IHID




"HR 9 IHID
71GHW 9 IHID
0 HDQH 9IHYXD

= 9 IHXD
1RPL 9 IHID
* HWKG 9 IHID

0 DP XD 9 IHID
O4-INHB 9 IHID
@U'ey) 9 IHYXD
$ EHW 9 IHID
) UHD 9IHYXD
+IPPRAD 9IHYXD
+ DY 9 IHID
$PDD 9IHYXD
/ FRQ\MY 9 IHXD
$\WDQDUD 9 HID
YHID 9 IHYD
2 \NDUJ 9 IHID
0 RQMLRH 9IHYXD
1RD 9 IHID
, HDHD 9IHYXD
)1Q 9IHYXD
31D 9 IHID
. ROIOD 9 IHID

/ LGP D0 9 IHYD
. RCAD 9 IHID
6FRW 9 IHID
3URELMY 9 IHID
1 HX® 9 IHID
+ RRYHID 9 IHID
0 XUD 9 IHID
6XECP DD 9 IHID

SHYHYH.DQW 9 IHID
+ LU/ 9 IHID
* HOVOD 9 IHID

7TCEG 7 KWVMEGIOWDODWRDUM VWP REMFWAVRYHIGE -ROQ30DD > @

5 HHHRHV

30N 6 6HQHIHWESH LDD-RDQ3DDD
KWB ZZZ DMRXQVHOFDMZXAAMO XIQU  VHCHIHWB\SH LDOKW O

S$EHKWS O DWH + 0 6AKCHDS (DO DMMRGUAMVHDIK IQ$S XWND 3@CHMY
DAG6SOAH6HHIAH

BFKHDS$  +aupt, H.: Kleine Planeten, deren Namen einen Osterreichbezug aufweisen,
Sitzungeberichte der Osterr. Akademie der Wissenschaften, Abt. 11, 204, 185



6WQANH:  /IMWR 1* & ,& FBVHYHY
KWB ZZZ QHFHAP RAVHYHY SHYRQVKW

30D\D J.: Bericht tber die wahrend der totalen Sonnenfinsternis vom 6. Mai 1883
HKDOMH YHREAKWMQIHY 6 MXQIVEHIFKWAHUNDVHIAKHDS NOGP IHGHU:  IWHQAKDO WD
$BEW
0 LARBOAHEHIMI ' DMRYHY &LUPXP WHAHVR 1 XP EHHG0 LCRUBMICHN
KW ADZZZ KBYDGHSX IDX QW1 XP BHHD 3VKW O

OHHJO &DNBIXHR &RPHN DRYHIH
KWB ZZZ FRP HKXQMJGHHRFG KW O



2 EVHOYDARQVR &RP HNV 7 RRY DQG 3 HOSHAWHY

Gyula Szabd
8 QYHMWR 6] HHG ' HFBAWR ([ SHIP HQBCBK\ MIFV
H6720 Szeged, Dom't r 9, + XQIDW \JI\# P RHKX

» QMRGXARQ

7KH Z HDHTXSSHG DARGRP HJ KDAQ) P DGH FRP HARBVHYDIRYY R H FHIBOADODN  Z MK \R H WERAKH
P RWNAKDLIPAUMIFE DQG EHIP HDMKUIE®I SDUIP HMY 7KHOP (VR KDYHE&Q WP REVHYDIRY/R FRP SDUED
SOUIP HMY \KDAZ HD\KRZ \KH HYROMRQ R FRP MV \KH FRP D DG VBEO GAMDGE JDV SIRGANRY GAUQY \KH
YIMAQNV $VZHZ MK R FKOUIRMY H WH FRP FAWHD  HDU® P HDAXUIE®! SOUP HAMY DuH WG \WDADUH
LQE-SHIGHQAVHWH RQ \WH HIXLSP HWV XVHG RU RQ WH JHRP HUFDOFRQLIXUIDARY R \KH 6XQ ( DLW &RP HV
VMR GUQ) \WHREHYDARY

. HUMHZ M) H DQG BWKV@HW AKOIRMY DIRQ/ R WH FRP D DQG \BIOR, \KUDFH SKRRP HU Z KLBH \WH \R
FODG $1UR TXOQMY ZLO KHS XV PHXH WH GAWSIRGANRY [QE-BHE00 R \WH RAVHYDIRD

AURP WY 7KH 11GMIQY DG FDIEIDARD SUREBPV QR (RWHP \R \XSSD \WH CP DMKU (DURZ EDQG
SRPHY KRZHHJ ZH \KRY® UHZ WY \WKQTXH DV Z HD 6SHADE SURAHMHG LP DIHY HP SKDIVH

\HYH.DOBFDOGHEY LQ\WH FRP D DQG DV\KH URXOW-BURHEBIYH LP DIHY MY VRROFDQ EHYHY SURP IMQY 1Q
I X\XUH DP DMKUDIRRP\ \AR ) LD Z H\KRZ. \WH QHFHWIW R DQ CURKLYDARQ M WP \KD/Z LGDP DIQEEQ \KH
P HV FOIEUDARYY DG UHBARYY \R \KDMKH YDOTE®! REVHYDARY/ Z LAOQRMR EH GWM RU\WH GHEIGG
H [P LADIRY/

61 B/ ELLJIKVgHIAVDQG SUR LBV

%RK \WH FRP D DQG WH \IOR D FRP HVAP LQMKHY \R \WH HEJHY \WDMY ZK\ \KH M H DG BUWIKV@HY
GHMP LQDIRQY DH P BLIXRY 7 KHYWXDORBVHYHUMHH BLLIKWWMUDQG ELJJHUFRP HVZ L\ \P DEPUMBVARSHY \R
\HYH.DOHP SLUFDOUH FDIEUDNRYY DUH BTG Z KB P HILQ) WH GDB R GLTHHQARBVHYHY 7KLY LV Z KLBH
YIKDOREVHLYHY GAMAWKH FRP D DQG WH \BIOH \WQAQ) D SRQAZ KHIH \WH FKOUIRAIMF \XWOFH BLIKVGHN
AP LQ\KH/ XQEHUWHU@P IMWXUDAH EUKVGHY P DIQWMGH 6XUERHY | IQMUWKDQ WY FDQERABH GMIMIXNKHS
IURP WHWN EDANJURXQG 7KLY QP IMP DIQWCH FHIBIQD  KLIK® G-BHIB/ RO \WH REVHLYDINRQ FLURXP \KURH
WHW. DQG\WHWBVARSH \R G | HIHWREHYHWAHHTXMAL T HHASOWR \KH\CP HRENMAW

. W KHS R GIMBOIP DJHSURAHMQ) XQ@P ELIXRXVFKOUIAM] DIRQR WHFRP D\ HLY \WELJKWRZ O RH
\HBRV D \XUCFH BUWKVGHN DAY Z HIDP HDWUIE®! RQWH LP DIH B | DQNHRIK VR\KRZ. WH I QDR R
WHFRP D $ V\WH PXRP DG P DIQWG SHUVIXOUH DURVHRIBY DHXHG Z LW RKHUYDOHY DOR
DFRFBVBE®! 7 KH REVHYHG SOUP HAMULY WHH \WOMRQR \KWHFRP HAYKWIFHZ KHH \WWH\XUDPH EWIKV@HW LV RYHJ
\WH\HBRMG QP AR LV I XOWHUUH HIBG DY IRUH CP S P DIQWEHM] H , QSUIRIAH WHELWKW@HWR WH
FRP HMY P HDXUHG B LGRUDMQ) VHID R AURX@U DSHWUY \R\WH 10] H/ R WH LQ@VIGDOKHDY FOQ EH
PHDXUG 7KHIO{ R WHTXWH WOG-G\KUCAHDHAYIG-GE. WHUM] H UAXGMY WHIO{ R \WHXQWIHD
VIDXOHDPHREG 7 KHDYHIHVKUOAH B KVEHN/ LY FOBXDAG Z W KHS R \WHFRP SCUMRQ WU

© H KD/H \R QRM \WDAWKULFH BIK@HW UHHUQ) R D WD H \WOGHG \KUDAH LV 1Q SIRNH P HDKUHG 1Q
FROUGHIE® OLIH CSHWMUAY R \WH TXDQINV FDQ EH P XFK BAWUP HDJXUHG D/ \WBLY ) RUH CP S® Ll Z HKDYH
DG IPDJHZKHHWIYR P DIQWGH DUH P HDWUIE®D! Z W GW WDQ \RP HWON R P JQWMGH HURJ ZH
PD KRSHWDNHHQWH P DIQWYGHM] HLVVR EH P HDMXUHG TXAM Z HDD + RZ HYHU \WHWN. \XUCFH BIKW@HW
VU IDQMMWHD P DIQWGH/IQ\WHRSIWID\RZ HR\WRKDH\RPHDXH RJ P DJQWMGHVEHBZ \KH
W EERNJURXQG 7KDAVZ K\ Z HHP SKDUVHWDAKHHP HDXUHP HWUHTXUH TXUAM SUHAVHFDIEUDARYY/

) RUD P RIH GBI DDOMY RH FIQ H WIPARIRW \VHRIRQY 1 URP \KH LP DJHY ) RUWKLY D SURP IMQY) \RROLY\R
XVHD FRAH I ROVSHRMBOUHBAWRY 7KHZ QA7 LVWEFHG DIRQ) WH ARP HVHI - RQ\WH UDADOMH \WDAGUHRWAR
WH6XQ ) Of QHHBY/ FRHIY LOR P DIQUMGH/ DV GRAUEHS [ERYH 2 Q\MY GDIWP YV RHFDQ \VFH RARD

WHH \WMROR WHARP HVEXWWDVHRNRQR IW\XUOFH BWKV@HNP 08 GVWKVAD IWEWKW@HN SUR LB! Z KIFK
FOQLGFOGHVRP HXVH XOFKDLEAMIMAE GHBIY HJ \RTOUNAV\KDNFDQIRAEH UHFRIQ] HGE\ WHGHMP LGHG M H
MHD I ZH P HDXUH \KH GAXADQG JDV ARP SROHQV VHEODMD  HI Z W QDURZ EDQG | LGMY RU DADWAKMCY

-RQRY, DY WHSIRLGIR WH\®R FRP SROHQV FDQ EH FRP SIUHG ' XWAFRP SROHOV Z LOR WD GRUHDH
| DAMU \RZ DG \WKH 6XQ WH HIHAWR \WH UDADARD SUAXKUH DG \WH \RDU Z1GG LV WASRUEB! |RU\KY

SHRPHRQ



7REDEWKEHN R \WH FRP DLV SURSH® P HDKUHG Z DMQ \WH\SHAILHG FRP D WDAXY HI WH P DIQWMGH
VI H 7KRAIK DMLY VP SBIR EH P HDXUHG WY BUIKVGHN G-BHIB/ R WH GMBTRHY LQ WH ( D 6XQ ARP HV
JHRPHY YLD \WH YIME®! BWIK@HW R \WH 6XQ DAKH SRIMRQ R \WH FRP HV \R IMGRHY QRAFKDUIRM] H \WH
FRP HAKHERW

&RP DP RIBKRBI\

6XUDAH SARRPHY R P DJHY AQ DWW FRP D P RBKRBI\  \XFK Dv UDADDARP D SR LBV DG QRQUWDEND
IHDXMUH/ DOR FDIBG D/ ARP D SR LGV OQG O P XWODD WHRP DG HG IPDIR/ VAH HI / HHHHJHADD
/DIRY  6@Jhter 1991), and also may yield estimated nuclear radii (e.g. Luu & Jewitt 1992, Lamy & T th

/ ZU BADD $ QOSSRSUDMVHBRNRQR P HAXP DGQ@URZ HDQGI LAMY AHQMHG RQGI T HHWV
Z DHBRQIWY FOQ VHSDUIDM \WH GAMNARQIMOP 1URP HP IWIRQB JDY ' LITHIHAHV1Q DV DG GAWNARP SRHQV
UWHIO \WH HIHFWR  WEDMNR) SHAXUH RQ ALTHHQMWSH R SDWFBY D JRRG HPSBI R FRPEQHG
TXCQNBRYHFRP DOOMYFDREHIRXQG HI LQERXO HABD

7KHFRP DLVEXOKS B\ \WHJID/ MWEBZ L) RANR \WHQEBKY + DIQ) FRMGHHE\WHLG-DORRP D TP HD D
\SKHIFDI \X P P HUE DG KRP RIHHRYV IBZ. Z W \VFHQ) HIHANV GHIQIDAG P SO SURYHY/\KDAKH \BSHR
\WH GIDUMKP LF ARP D SIR 1O G>® \WUDFH BWKV@HW RQ5 IDAXV@ G>® 5@RUG® %5 G® 5 LV
HOA®  2U L \RXH SUWWWHSUR LOD/\WH G HHADMR \KUDRH EWKV@HN LQ P DIQUYEH/\R \KH QDMUDD
GQIDIKP R \KH\CP SIQ) WDEXY WHVGBSHLY

,Q SUIAFH  ARP HIV KDYH (DUIRZ HJ SUR LBV WD \WH LlGDOFDH R XD BHEHD DG 7TKDMY
BHDXAH WH VRO Z 1QG DG UDADNRY SUARXUH SXWK \WH P DU W DG \WH DQINRDU GUHANRD DG P ONH \WH
AP DP RIHARP STRW

$ VIVKDY EHHQVHHD \WRXIK \KUDFH ELLIKW@HW FDQEHMP SO P HDKUHGLQWHFRP D \KLY YDOH G-BHIB/RQWH
UDEXV\WDAZ H XVHG | RUWH GAMP LODARY ) LD ZHDHWRILQGD Q. SDUP HAU WHS$ 1R 6HANRY

Z KIFK Z LGEH \MSE® | RU@MUIH P LQDMRY 7 KH FRP D SUR LB DQG \WH GIDUMP LE SIRLBGIR \WH$ | KR DA
VP SO FROGHARG D/ WH$ IUR SUIRLGILVH CA®  |RUWH L.G-DOARP D DQG \WHUQ! I HHFHLVH CA®  |RU
HHY NQGR FRP TH

.| RH KDV GAMP LGHG \WH FRP D SIR LG \KWH P RGHBIG FRP D FDQ EH EXAWKS + RHU® \WDAZ LAODJR RQ DD
LQMHYH SIREGP DV WH REVHYHG FRP D LV \RP HZ KDAP RIH QLI XVH DV \WH WHDORH EHFDAH R \WH WP RRKIQ)
HIHAWR WHQ) DG WH PRIRQ R \WH FRP HAGAUQ) WH H SRIXUH 6R RGH KDV \R FDBX@M R QQBUFDD
X P P HMF FRP CH DQG DV \WWH \HFRQG WS EOUDQG WIFH\WHP B\ WHVFHQ) GHOE-G 1URP WMIDUSUR LGV
DQG \WHP RIRQ FDBXOAG | URP \H DSSDUHQAYHBAW DQGWH H SRXUHWP H © KHD \WH UHVKEMG SUR LOH | LW
\WHREVHYHG RAMUFRP D \WHP RGH0FRP DLVIOFAHBAG

7KLY FRP D X\KDED GRAY CRM MWAKH LQQHU FRP D EXVWXQEHIAKP DM/ \WH [0] 7 KDALY FDOHG B\ \WWH \RIG
QFOXVINHD 6R \KH FRP SDUIMRQ R \KH FRP D P R3-DDQG \WH REVHLYDIRYY Z LADUAKXINKH P IQWEH R \KH
QFBXV DV \WH \KSHIORXY QIKWQ WH IQIHUARP D, Q SITRNH \WHQUHRAWZ D LV SHHIHG \WH P R3-DFRP D
FRQELQY D QFBXY Z LW IWEUIKV@HW DV/D | UHH SDUIP HMJ 7 KH P REHDQFEBKVLY\KIIHINMG\R BH D EOUHG DG
WEFHS SRQMRXUAH KDYLQ) \KH DSSURSUDM P DIQWCH 7KIVZ D WH | UHH SDUP HMYR \KH FRP DP R3-D0UH

IWARBCEUI KVEHY LWAESH DQGWH LI KV FROMEXIRQI URP \KHQFBKY

7TKH$ ILKR

7KHH H WV DQ RAVHYE®! Z KK LV LQE-BHEHOAR  WH REVHYDINRQ AURP WEHY QP HD WH $ TR WY
GHLCHSE DY/ WH UHDWMYH OCHDUI LAY [ CARUR GAMADERY WH REVHYDINRQ GUHRANRD Z W KR FROMRQ SOUTP U
\RWHOQFDBKY 6R Z HFDQZ UM

$IRFP@ ) RPHV ' 5 ) WXQ  WR

ZKHM' D65 WIQVIHRAHQUE DQG KHIRFHQNE WDAXY R \WH FRP HAV) \KQ LV WH WLLHXUDD RRVHYHG
10] R WH 6XQ LQ \KH \HBRMG Z DHEDQG ) FRP HW LY WH GAMAMG 10] R \WH FRP HVZ KIGBH KR L \KH
FROIMRIOGQIW R \WH REHYDIRQ @H WH GMWUIFH BHEHHD \WH QUHRIR) R \WH RAVHYDIRY DG \WH
QFEOKVIWHD



,QWHFDHR \WHLG-DOFRP D \WWH $ | KR GRHY QRAGHBHIG RO \WH KR WDEXY , QWML FDH \KH REVHYHUFRX®
KD/H XVHG RID RH $ 1R SDUIP HMU HYHD Z KRAMKH UHHIKY) R \SHRILHG ,Q SIRWFH $1UR GRV
VKW G-BHIGRQ UKR DV LY P HQMRHS CERYH WH GUDUMAP IF \BHR $IURIVH DA® P RUH WDQ WH
RHR WH GIDUAP LF FRP D SR LG 6R WH FRP HALY RSWP DD AKOIPAI] HG B WH \HAR \RP HUR S IR
W SO ARHIQ) \WH Z KRBIFRP D 71P H GYHESP HAR $ 1 KR Z LOVKRZ. \WH YOU LQ) P DU SURSAURD
Z KLGIWH\SDIDOGHIYDM/R $ 1 KR UH HAR\KHSK\ FDOWBMR \KHFRP HV

&RP S®| H CP LQDARY

6HBRAMS H TP SBVZ L@KHS XV\KRZ \RP HGHEIGG H [P LDMRY/R AP HIV 7 KHVHIRXVP D \HBRWSBQEG
R \RRY \R FEVHYH \WH FRP HAHYROMRY 7 KH P RWALP SRUBQALY \R KDYH KRP RIHIHRXV DQG FRQICRXY WP H
FRHIDIH \R IMZ RX@ EH DGYME®! R REHYH GW FRP HV 1Q P RUH GHELY FRQIMRA® LOXMIG R FRIPANY
IHZ IR \HHDORRP HV

+HHIW ZH SIHHQMRP HWRY ARP PR XVHG1Q HJ  JODj\ PREKRRI\ VWHHH 5 DAQADDK HADD

I RUHAHQAMVPAMRY - 3UHVHQMG DB Z HH RBVBICHG D/ DDUS R 2 EVHYDRLY P \WMBVRH * XQQ
1L.OMY/ DG VHPRMS LQMJHHIAH ARP HNLGMY VMK DV&1 BEOH & &2  7HBWARSH Z DV WERNHG RQR \KH
AP HNQINMDG R MGHHIOWDIANQ) R \WH C5SDUHQAP RRQ R \WH FRP HAGRHY QRADH HAWKH URKOV 6R DV R
HIP LCOM\WH B EDANJURXQG P IRV Z HH T LYXABURFHWHG Z W \WH WMDUP R-OVBEWDRRQWWROR ,5%)
IQSUIPNHZHPDAHD36) SKRRPHN D5 XVHG WH URXGERAP DIHY DY WBUI HH R DG DV \WHVHREG
B \WH CSSURSUDM LP IH/ Z HH PHADQARP BHAHG $1WKR ZDV P HDXUHG LQ* XU ZKHHIHZ HP DWWIRQ
@H/ D THAMKH GAUNARQMOP  \R WH GANMARG 10 LY FRQUGHHG W EH SUIRSRWRCDOWR \WH GG
2 BHDANRQ R JDV HROMRQ LFOGHG WH FOBXOWRQ R \WH LQAYIGDOJIDY SURGANRY DMV Z W KHS R
\GHRRKRAP HY DG RQWHRKHJKDQG ARP SDUIMRQ R \WH JIDY DG GAWBLR LBV 2 BHYDIRY/ Z HIHP DAH
LQ$ XIXWV ) RUDAKHUGAROY RQ AURXP WHY DG FOIEDWRQ/R interference filters see Szab et al.,

7R H WIRWV\KH \KUCFH BIWK@HN FOQH CFRRW \WH QFBXY ZH XVHG WH C5H WIRMBN 10 \KH
7: 2' 63(& IADHIQ,58) $ DUAHRIGZIGH CSHWUH Z D/ \KUWG WURKIK \WH FRP D CFURW \KH
QFEBKV 1Q TR \IP SO GUHANRY 2 HR WP Z DV \WH \RDUDQIYRDU@H  KHHD MU UH HUMG DV UDGDD
VFAIRD  \WHRMHUSH SHIB FXOUVRWHUDADOGURANRY. KHIMWWUUH HHG DAB HOMDHRAIRD

$] 1P XWDID UHRWP DO HG P DIHY DUH VP LOUWR \WH WMGTOLP DIH/ GHIGHG B \WH QLIHHFHR WHARP D
LP DJH DQG DQ DDOWF WDEDOSUR LB + HH LOAMG R DQ DEDOWF | IWZ HMP SO XVHG WH UDEDOARP D LP DIH
UAXGMY) 1URP DQO LP XD DHIIHG ARP DIP DIH 7KH DuH DOR VP LOUWR \WH 6 HNDQCD HRINRQY DV Z HID
YAWIKWSRMYH DDV 1Q \WH UMGXTOLP DIH UH HUVR P DIUH FHW Z KIB GOUN QHIDYH YOOHY \KRZ \MORXY
DDV 7KLY P HKRG HP SKDV] HYWH SUAHQBIRQ R \GHADOSKHIRP HID \IKFK DV \KHHISWAW R \WHARP D MV
RUVGLQ WP 7R GHAUEH \WHH |HDMUBY ZH H \WERRG  \KUDAH BLUK@HW SR LGV IURP WH WMGDD
LP DIHY MWAD/Z HAGI ROWHRWLGDOP DIH/

) RU SK\ MFDDFRFOMRY/ \WH WHIW R \SDIO YOUDNRYY P XWWEH FKOUIRMU HG © H FOBXOWMG  GFDD
LQMN UDARY | RUWKH Q-IDAYH DQG SRAYH SHINVR [ LP XKD WHRP OO HG PDIHY 7KH DUHJLYHD B\
\WHSHON LQMIMEVY Z LW URSHAWR \WH QRUP DIVAG ARP DLOMMW DARHVEP HSRIMRD

7 KHLP DJHVOUH LRBIAGLOD\KRK Z D \WH\VRTUGUHANRDLY R \KH WIKW7 KH®! VWKESDEHY \KRZ. \WHREVHYHG

P IRV Z KB \WH WKWKXESDHY DM [ LP XWKDD UHIRP DI HG LP DIHY * WSKV \KRZ  DEDOMRAIRY R

\KUDFH BWKV@HY SIRIGV P1G3D 1Q WBUEG * XQ UDB & & LV SBIKG Z W UASHAWMR \WH ] HR

PDIQUEHR * XQQJ 1 RIP DI HGLQMMW R \SDAOYDUDNRY/ LV \KRZ QLQWKH ERMP  / RIODIQMNW UDAR

@ R \SDAIOYDUDIRY LV H SUWHG LQ SHIFHQV DASRINYH DG QHIDAYH SHINV &URKAY UH HUVR \WH WDEDD

VHRNRD Z KIBIVRIG AH\KRZ VIWH\BQHOMOHRAIRD 7KHIPDIW/DH ~ DAVHFWPH/  DAFFIRJ 3 DG
DAHFWH/ DRHFIR) 3 DG& $

B6R DV MR LOMADM WH HILRHR R \MHH\BRY Z H \XP P DU H RAUFRFFOMRY/ LQ \WH | RIBZ LQIV 7KH

AWG QAMDMXMH PDAD ,$8 &UWIXOW KHIHE XV RMHME \WH HROMRQ R FRP HV DG SUIHHN\RXU@I D/
the result of the previous history. For quantitatively detailed discussion and comparisons, see Szab et al.

3 YRIHD



7KLY FRP HABHRQIV\R WH - XSMUITP 1O Z W DQ REMIDSHIRG R CERW \ O WALV WH SIRRVSH R \KH
YRIHD WSH FDW R FRPHV GHIQHG B ) LN HADD NRZQIRUWGZ & SRAIRY 7KH
SHIKHIRQ ZDVVMGHG B $ + HID Z KR GHMP LGHG \HYHIDSURGANRD DM/ $ GABBEG WKRMDO
DIOMYVR W FRP D DQG QFBXV LYV SHHOAG R / CP\ HADD EDHG RQ REVHYDIR)/\ENHD GAUQY \KH
\[P H DSSOUMRD 7KH KDYH GHMP LGHS D SURDM\GKHIRG QFOXVPRIDOZIW WPH/ NP WPLOH/
7 KHBAWP DAG | IRIRDOCAWHDUDLY 2 XURBHYDIMRQY Z HH P DAH CERWE R P RQNVEHRIH\WH' H-5
6STFH  \SCFHRUI VHIFRXQAMMHG KLY ARP HAQ6HSWP BHJ

,P DH/ DAUHDMYH KLIK WP DXHY DG XQEH SUH I LOIKWARQAWNRYY Z HHABNHQ BHFDAH R WH  XQ DYRICE®!

HRQIDIRY 7KH QIKWR \KH ERWARDQSDHA  FRIGMRYY Z DV \VHBRMS | RUREVHYDIRYY DOKMRXIK \KH \FHQ)
ZDVOUHMDD DA

$ QKRIK WH\VESHR \WH SUR L \XIJHAV DQ DRMRSLE DQG WG KB FARP D \WH LQQHIMKRMUH Z DY
TXMWFARP SB  7KHQEGKVZ DV DUIURP \KHFRP D FHQMU \KL \WG VR \WH DQIYRDUGUHAIRYD ' XUWFRP SRHQV
IRP H3 D ARP SCPAFBRXG LQWH LQQH)  DUAVHF DURXQG WH FRP D DQG | RP H3 DR LP SUHKYH\BIOZ W | RINHG
WUKRMH * DV FRP SRIHQV | BZ HG \R \WH \RDU GLHAINRD Z \W DB RWACR JDV REHYHG LQ \WH\BIO 6 XUCFH
SKREP HY \KRZ H3\WDAKH \XUDFH BIWKW@HW R \WH LQGHURRP DGHRUHDVHG | DXRULQ \WH DQINRDUGUHARD
PDQWAVIQ DFVRQWHUIP DN DG\GZHM\ZOGWHEXQ PDIQWGYIQ DI 7KHRAWM
AP DEHTP HDXOWUHXOU IWDG-GE  PDIQWGVIQ DA \RWHDQNRODUGURAIRQDQG DA \R
WH\RDURH

$V\KH ] LP XWDD UHIRP DI HG LP IH\KRZ V \KH EHKDYRUR \WH LQQHUFRP D LY GAH\R D MANINH RWGZ. \R
\KH DQINRDUGUHWRY FROBIQQ) R \WH\REDIO[ 7KV [HDMH LY GHARBEGIMRAIK DUV RQ\KH
WADOARNVHRAIRY Z KIFK LP STH/D SIRSHJBRIW R NP RQ\KH DXAP SWRQ\KDAKH M \MQ DG @H/
ROWH\RDUWAXY $ ARP SDUMRQ M HHQWH* XQQUDQG&RP HAR.  SUR LW \IIJHXV WDAMFRQAW \RBD
R JIDHRXVFRP SRHQNV 7 KH\BICLY XWX DQG ARX@ EHGHMAMG HYHDEH RIGWHERGHUR WHLP DIH

3 6FKZDWP DQQ: DFKP DQ

7 KLY XQU\XOOFRP HAMLY Z HONQRZ Q | RU LW XQBUHARBEG! RARXYMW VHH ( Q LDQ HADD DG KHHHFA
WHHQ 7 KHQFOXV\HP VR BEH SHKCSV \WH QLI HANRHNIRZ QLOWHERDIUG\ VWP Z KLBH W DOBHR VR WD
HXP DM W BEHRMHJ 2 much higher than is measured for ‘c0' sual@nuclei (Jewitt 1990). Jets of the
FRP HNQ RABXUIXKI JHINIRBANRIDCH | HAV 6 RYHBOREVHYHY KDYH WHG W GAMP LCH WH URBARQ SHIRG \WH
P RWHH® SEQKHGYDDH/OH DG KRAY 0 HKHADD

. HROHYHGWHRRP HAGUY W RABXUWZ KIFK Z DVI LISAGHMAMG B\ 1 DNDP XUD HADD RQO D

" XUQ) RAURBVHYDIRYY DQG UHAIRYY \WH P 0Q QLI LEXOV Z D/ WH FURZ GG N 1 LHTS L WH
0L : D 2 XUMBUEWERNRD SURHOAUH WP RHG CERW B BIWKWUWKDQ CERAW P IQWNGHY/
IRP WH DFPIQWPH/ DUPLQIIHG

7KUH P ROMYV D\MU \KH RABXOMARH FRP HAZ DY/ PDIQWGEY 1Q * XQQ U \KDQW \R LW SRIMRQ DV
RSSRMRQ DG KWK CRAMW ' XH W \WH GMBCFH R \KH ( DWW LW FRP D Z DV XM FRP SCRW LW \IKUDFH
BUK@WGFUIDHE PDQWEVIQ DRAHDG PDQWAVIQ DA 7KHOMUYDOHFRINSRGAR
DGIPHMIR NP 2Q\WH [P XD UHRIP DO HG P IH \WH Z HIDNGRZ Q MIAKKRZ VD \GLLIDINH
P DAHUUFK DQG P DIWUSRRUSDWZ W GRDOFRQMEXIRY/ DG UASHRAYHD  7KH\SLQQQ) \KCSH
LVDAMEXMG\R IRBMRQR \WHQEBKY

$ UQ) ONHWWKRMH DOR YIME®IZ W KHS R \KULFH SKRFP HY - LV QRAKGFOGHS LQ WH QRQ UDAD0SDWDY LW
YOQMKHY B\ \KEWERY \KH [ LP XKOODYHIIH |URP WH FRP D IP DJH 7KH MIAHIB/DV  DUAHF Z KLGH WY
IDQAUCQY LIV \KGHWG \R BEHDNV DFPLQ GWIGFH [URP WH QFOKV KDMQ) P D) VIXOUDURAH \KUDFH

BWKW@HW : HEHIHHWDMAH BZ FRQNVIQ&L &2 DUG& |LOMY RWICDM IURP \WH FROMOP DQG
FRGHIQ) \KHHXIP DAGHURY RID KLIKHUIP IWR \WHHP IWRQUDAW FDQEHUHSRWG

& $ /,1($5
7KHARP HAZ DVIQWHYHY TRAXVR \WHVAHWLF LOMIAAGAUQ) \WH\XP P HUR DVR 6HBP BHJ

WHHKDHEHD  ,$8 &LURXOY MKXHG GRAAUEQ WH HYROMRD R \KLY LQMIG) FRP HV $ WikH HIG R
0 UK WHFRP HABIWKWMHS PDIQWGVIQ @)V 0 DM ] RHADD % \WHHGR $ SUO DGRXED



QFOXV Z DV GHARMG  + HIHRAHJ HAVCD ) XUKH | UDIP HQBIRQ Z DV WHBRWMG B 6FAKXH) HAMDD

DG D &L MAZDV BSRWG B : RRGH HADD $\WWH \HFRQG KOD R -XO® \WH FRPHWV

APIQ\KHG P DIQWGY DG USIG QIKWYDUDMRYY Z HH RRVHYHG \WHH DH H STIQHG B . IGIHJ HADD
D/WHVFEDUDIRQR \P DED\KRWDYHG\SIQMY WD D QRADYHEHHRGUHA® REVHYTE®

% WHWP HR RURBVHYDIRYY \WH\RIECCSSDHONP DIQWCH GRUHDHS EHBZ. HBYHOX P DIQWCEH DQGQRH
R \WH P XQIS01 QFGLZ D/ GAMABEBI RQRXULP DIH/ ' HEMMWHFDP BHOMRIMVKIIJHMMGE. WHUQ$ D RQ
WSXIXW 87 DVWKWMFBDHR CAMMWZDVGAMWER)$ EIPDIH/ RQ W$XIXW 87

CXUQ WHS FUQ R WSXIXW 87 SIRGANRIDMWR &1 DG& LGRUDHGE DIDPRUR

Z KB GMNSIRSAIRY OJG $ 1 R GG QRAWDY P XAK 7KH P RIARKSUMQ) HYHQABHE HHQ \WH QUKW LV WH
YOUDARQR \WHWKCSHR &  SUR LGB! 7 KH UDADIRY SUWKUH GRP LDIMG SUR LOIZ W DURZ. AHQMUWMUHG LQR
DTXMMH WQE-G X P P HMF SUR LBIZ LW QW FHMDOKP S 6RP HSOWR WH&  \KUDFHZ HH EWKMKDD

WH* XQQ UFRQIDOP 7 KDAKKIJHAV D VP LOURAEXUMR CAMYW Q& DQG&1 DVZDVWERWGE POQ
REHYHYGUQ) \WHSUMRXVZ HY . LGIHJHATD

7KH* XQQ USUR LBI GG QRAFKDQIHG WIQILFDQ® BHEHHQ WH IR XQ/ ,QWHR-OAMDD  DURHE \KH \KUDFH
BUKE@WIDVE  PDIQWEY ZKGOIRQWH\RDUMGH WG-FUDH/E PRHWDD P DIQWGEHLQERW
DA 2 Q\KH DQIYRDIUMGH WH FRP D HYRYHVLQIR DQLP SUAMYHD BUWKWIQGZ IGH 9 \KTBHG\BIO Z KIFK LV
BUKMWID P D) VIXOWDAHE Z KHQIWBDYHV\WHILHB R YIHZ $ V\RH\BICRKDLERAMUNKI IRV P HIHD GAW
FRP SRHQV \WH VEOIWHD KDY DOR GRABHHD GMMUEHG P XAK B\ WH REVHLYHS \P DIDRABXUINVS GRIHAHL \KH
JHHIOPR&RR\ R & $ VO VP LOUW \WH RBHYHG BFKDMRUR 3 %RUIHD $ Q LP SRMIQV
QlIHHFH IV WDMQ \WH FDH R & $ QHUWHUWSHR MAKD/ BHHD GAMAMG DQG \WH [ LP XKD
UHIRIP D) H3LP DIHVKRZ VD\BLOUFK LQ GAMNDIGE GAMABEBI XQMDKH QFDBXY

$ GRRAIK \KH FRQMEXINRQ R \SDMOYDUDNRY SDW\DIK® G-FHDHE GAUQ) \KH RABXUNKH DR R GFDD
FRQUEXIR)YDAP QP XP DQGP [ P XP UHP DLGHG FROWBQAVLH W Z \MQDQHIRY
R 7KDAPD EHH SDIGHGE\ D\SKHIFDD \K P P HME RABXUINV, Q\MY FDH WH CEVROWM YDOHVR GRQ
WDADOSOW GR GRAWDLY - EXVKKHLU FRQUEXWNRQ G-RUHDAHY Dv \KH CEVROMWM YDOH R \KH UDADOSDWIGRFDH/
4 XDOMBIYHD \WH UDGDOSDVR \WH GANERP DLV LGRBDHG B ,Q\KLY FDH WHBIIK@HVR \WH LQQHU
FRP D\KRXGLGRIHDH \KDADI U Z L\ \RHREVHLYHG YDOH Z \NMQWHH SHRMGHIRY

$ \SKHIFDORXEXWKP LIKWEH FDAMHG B\ XQIRP ® LGRBDIQ) CRIVW RQ\WH Z KRBIVKULFH R \KH QEFBXV

WRAIK \WH QM |UIAMRY/ R CRANYH DUD ARPPRI® FEHYHG 1Q ARPHV \HHP R FRDARMWKLY YIHZ

$ GMDIYHD P DRUHWRRG LQ | DQV CERYH \WH CRIYH DD FDQ BH EBQEHG R JEEXQUNKTBH L Z HDWKP HD

I DXMVRBAY QFBKV 7KHDXXP SIRQR D I DIMIRBINY QFOXV DIUHY Z WK \WH FEVHYHG BN XS R \P DID

AR/ R \WH QFOXV 7KH P HDXUG P $IURLV\PDUWDY  FP PHDXUGE 6FKBLIFKHU
Z KIFK IVMP SO H SIIGHSE\ WHGZ HUBYHCR AW

Y ="\Vlize)

&RP HAP RSKRII\ LV D SURIBAIYH IIHT R SUR BURIDODIRERP\  DQG RIHY SURP IMQ) AKXV | RUWH
P DAKUDY Z HD + RZ HYHU \KH SUR HMRDODWRGRP HJUDHD JHV WP H RQ @UIH \MBAVARSHY HRKIK | RUKH
GHEOG WG  LFOQQ \SHWRKRAP HY  DQG \SHPBOUWRYHE P REKRBI\  + RZ HYHU \KH KRP RIHHRXV
WP H FRYHUHG CP DMXURBHYDIRY/P D PRAIN  HYHQWIQILFDQ® DOMUH UAXOV R GHBIBE REVHYDIRY/
9 [FH YHID \WH GHEIBG REVHYDNRYY FDQ POQ WP HY KH 1Q XQEHWNIQAQ) \WH SR HYROMRQ R \KH
FRP HAVHYHRZ KHRIVWY SUAHQMGE\ |HZ. DQGP RGH.DM TXOIUW SUAVIRXVREVHYDIRY/

7TKHHRH Z HHFRADIH \WH SXEIF RRVHYDRUIHY DG \WWH CP DX/ R FRAMARXAOD SXEDK KRP RIHRXYY @O
ROFRPHV ) RJWLY WH HROMRQ R KR $ I UKR TXOQIW SOL VHHP VR BH WH BRWRBVHYCED W WP H
HYROMRQ \KRZ VR \WWH GAMVAR WH P DIV SURGARNRQ R \WH FRP HVZ KLBH \WH \SDIDOGL  HHAV R $ IR
LH W WR G8HGEHHA GAWAUEH WH FRP D SIRIGBI DG RITHY WG \WH HIHRAR \WH VRDW Z 1QG DG WH
WAEDNR) SHAXUH 7KH P RAMOQMIAMG REVHYHU ABQ W \R (R \WUDAH SKREPHY  \GHADD SRAHWHG

[P DIHV \XUEFHVHRIRQ/RUHP DWRQH STRIDNRQZ WK (DURZ EDQG | LMY/

+ RZ HYHU IMZ RX@S EHXVH XOWR KDYH D1 UHH CAFHW DURKLYDINRQM AP Z KHUIHWHH GDIT DUHFRTARG 2 WD
DQG SURFHWHG LP DJHY R WD FRQIEIQ LP SRMIQADGAWRTOAN MV \S.QQQ) 100/ DOMIY HA  \KDAFDQRV
EHH SBWHG\RMP SO DVHI WHS$ KR 7KDAVZ K\ \KHDUKLYDMRQR \WHREVHYHG P DIHVVHHP VAR EHDOR
QHHRDY



6R DV \R KH3 \KH P DAKUSUR HMRIDOFRRSHDIR) QRZ Z H OUH \R GALIQ \WKFK DQ DUAKLYDIRY © HSOQ W
FROIPPADIWH FDIELDNRQ GDID QG \WH UKR $ | UKR SOV IQR DEL) \BE®! 7 KH DYDDE®! LP DIHY DUHVR EHFURW
UH HUHG \R \KH \BEBH YLD QWY , Q\SUQ) KRSH X@ \WH [ LXAXABY R \KH SURVIRAZ LQEH P DGH 8 QMOWH
DURLYDIROLY UG, Z RXTS ONHVR DN \WHFRP HAFREHYHY\R B\ DI LGMMANVRUFRP HV HJ D-RKQIRQ | LGMU
\HADGDE  |LOMJ WDADMULY DNV XPLFR) DIG\RJHNP LODUZ NS KR $ FRH ZUMKDE. $ QMQR
0 LMY Z KIFK FOBXDM/\KHS$ | KR EDHG RQFDIEDIRO ADWDQG 1 Of HY/LVQRZ. DYDLOEBXSRQ D UNXHIAR \WH
DARRU [\ # P AVHKX

$VWWH I XUHI SHISHRWH |, FRQUGUD FRH FRRSHDIRQ R REVHYHY Z KR Z RIN RQ FRP HAP RIBKRBI\
4 XM \RRQ DOWHH REVHYDRUHY RXIKWIRK FWEEDWK D | LAMINHNHIAH Z KIFK LY WU RIP CEG\R D WHELG
VMNP 7KLY LY \KH SUGASCOFRBWRQ R PINQI KRP RIHHRV AW |, | WHH REVHYDRUB/ EX. \RP HFRP HWV
| LGMY DV Z HID DG JDV SURGAWRQ SOUIP HMY/ Z LGDEH DR P HDWUHG WH  \KRX@ DOR KDYH LGFOGH-G LQR WH
DUAKIHYHY ;. H KRSH WDAKHH REVHYDIRQY Z LGEH | UHNXHQ® XVHG B \WH SUR HMRDODIOWHY D/ Z HDD DG
Z LOKHS LQEHMUXQGHINEAQ) R FRP HV
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