
A Complete Atlas of Realibrated HST FOS Spetra of AtiveGalati Nulei and Quasars | Paper I: Pre-COSTAR SpetraIan N. EvansSmithsonian Astrophysial Observatory, 60 Garden Street, MS-29, Cambridge, MA 02138ievans�fa.harvard.eduandAnuradha P. KoratkarGoddard Earth Sienes and Tehnology Center, 3.002 South Campus, University ofMaryland Baltimore County, 1000 Hilltop Cirle, Baltimore, MD 21250koratkar�umb.eduABSTRACTWe have realibrated all non-polarimetri, pre-COSTAR, arhival HubbleSpae Telesope Faint Objet Spetrograph UV and optial spetrophotometry ofative galaxies and quasars in order to extrat uniformly alibrated spetrophoto-metri data for further detailed sienti� investigations. The raw arhival spetrahave been realibrated using the latest algorithms and alibration data. Spe-tral data ontaminated by intermittent noisy diodes and osmi ray events havebeen identi�ed manually and eliminated. Wherever possible we have ombinedmultiple observations of the same soure to produe a single spetrum per objetwith the highest possible signal-to-noise ratio and overing the widest wavelengthrange, saling the individual datasets to the same photometri sale where ne-essary. Detailed quality assurane has been performed to ensure that the mergedobjet spetra are of the highest quality onsistent with the limitations of theindividual datasets and alibrations.The realibrated, merged objet spetra are available in eletroni form fromhttp://hea-www.harvard.edu/FOSAGN/ and in the eletroni edition.We use this dataset to present statistis of the photometri auray in thewavelength overlap regions for observations spanning multiple gratings.Subjet headings: atlases|galaxies:ative|galaxies:nulei|galaxies:Seyfert|quasars:general|ultraviolet:galaxies



{ 2 {1. IntrodutionStudies of Ative Galati Nulei (AGN), espeially the need to better understand thephysis of the entral engine, have progressed rapidly in reent years. Many of these inves-tigations have exploited the harateristi emission-line spetra of the nuleus to eluidatethe physis and energetis of the line emitting regions, whih in turn onstrain models of theionizing soure and thus provide important lues as to the nature of the entral engine.The tehnique of using emission-line intensity ratios to lassify objets and investigatetheir ionization mehanisms is enhaned signi�antly by ombining high quality UV and opti-al spetrophotometry. The Hubble Spae Telesope/Faint Objet Spetrograph (HST/FOS)data arhive is a rih soure of exellent high quality UV and optial spetrophotometridata that an be used for various sienti� problems assoiated with individual objets orlasses of objets. To e�etively use these spetra to obtain meaningful sienti� results, it isessential that the data be ompared onsistently and be alibrated as uniformly as possible.As a �rst step in our study of AGN emission lines, we have realibrated all pre-COSTAR(Corretive Optis Spae Telesope Axial Replaement) arhival FOS UV and optial spe-trophotometry of AGNs and quasars, and are in the proess of doing the same for thepost-COSTAR data. In this paper we present the results of the realibration of these largenumber of datasets from the pre-COSTAR era. A preliminary version of the data (Pesto etal. 1997) that omprise this atlas has reently been used by Kuraszkiewiz et al. (2002) toinvestigate the relationships between AGN emission-line equivalent widths and luminosityand redshift. These authors have performed multiomponent �ts to the line pro�les andpresent measured equivalent widths and FWHM for 28 UV and optial emission-lines.1.1. The sampleWe have obtained all HST pre-COSTAR (UV and optial) FOS spetrophotometridata for AGNs and quasars. The seletion of observations to be retrieved from the HSTdata arhive was made using the Starview interfae to the arhive. All FOS observationsof targets that inluded one or more of the words \ative," \AGN," \BL La," \BLR,"\LINER," \Markarian," \Mkn," \Mrk," \NLR," \quasar," \QSO," \QSR," or \Seyfert"(irrespetive of harater ase) in the target desription were seleted. In addition, a searhof all targets that inluded the word \galaxy" in the target desription was performed toidentify any additional AGNs that were not listed using the above riteria. The searhwas restrited to observation dates prior to 1994 January 1 to selet only pre-COSTARobservations (the data arhive \COSTAR-deployed" ag was not used to selet pre-COSTAR



{ 3 {observations, sine this ag was not always populated orretly for some early observations.)The resulting sample inludes 964 spetra. Of these, 78 were rejeted beause of failedtarget aquisitions or other de�ienies (typially, lak of signal or gross inonsisteny withother spetra of the same objet, suggesting that the target was badly mis-entered or notinluded in the aperture). The remaining 886 datasets inlude observations of 221 distintsoures.The data presented in this atlas were obtained using the FOS spetrosopi (ACCUM) andrapid readout (RAPID) observing modes. All the observations were onduted using standardsubstepping and oversanning, and the individual dispersed spetra therefore have a size of2064 pixels. The ACCUM mode data in this atlas were read out every 2 minutes for the FOS/RDon�guration and every 4 minutes for the FOS/BL on�guration. The RAPID mode data haveproposer spei�ed readout times.In a future paper, we will present a omplete atlas of FOS spetra of AGN obtainedafter the installation of COSTAR.Spetropolarimetry mode data are not inluded in this sample. Suh data are notalibrated using the \average inverse sensitivity" (AIS ) tehnique, and are not saled tothe white dwarf photometri referene sale that is employed for data obtained using otherobserving modes. The omplexities inherent in deriving the referene data that are neededto alibrate existing spetropolarimetry mode datasets in a manner that is photometriallyonsistent with the ACCUM and RAPID mode datasets were deemed to outweigh the advantagesof integrating the former data with the latter, espeially sine only a very limited volume ofspetropolarimetry mode data is available.2. FOS Instrument DesriptionPrior to its removal on 1997 February 13 during the HST seond serviing mission, theFOS provided the only wide wavelength overage spetrographi apability during the �rst7 years of the HST mission.The FOS employs independent optial paths for eah of the two detetors in the in-strument. Eah optial path from the telesope inluded (in order) a set of wheel-mountedde�ning apertures, an optional waveplate assembly for polarization measurements, a grazinginidene mirror, an order sorting �lter (if required), a ollimating mirror, a set of wheel-mounted dispersers (high and low dispersion gratings, a prism, and a mirror for targetaquisition), and �nally the Digion detetors.



{ 4 {Eah Digion inorporates a two-dimensional transmissive photoathode seleted tomaximize the quantum eÆieny over a partiular waveband. For the FOS blue side (FOS/BL)a bi-alkali (Na2KSb) oating provided aeptable response from 1150�A to 5400�A, while atri-alkali (Na2KSbCs) oating overs the wavelength region 1620{8500�A on the FOS redside (FOS/RD). Eletrons emitted by the photoathode are deeted magnetially withoutmagni�ation onto a linear array of 512 silion diodes, where the eletron pulses are ounted.Prior to the installation of COSTAR, the size of a single FOS diode projeted onto the sky is�0:0035 in X (along the dispersion diretion) and �1:0043 in Y (perpendiular to the dispersiondiretion.)The FOS aumulates photon ounts by repeatedly exeuting a data aquisition yletermed an int . Eah int onsists of a �xed period, alled a livetime (typially �0:5 s) duringwhih signal ounts from the diode array are aumulated, followed by a deadtime (typially� 0:01 s) during whih no data are gathered and the instrument proesses the data andperforms other housekeeping operations.To minimize the possible e�ets of instrumental problems on the siene data, rou-tine data-taking substeps and oversans the photoeletron beam by deeting the eletronsmagnetially onto di�erent loations on the diode array between suessive ints in a pre-determined pattern. Substepping improves the wavelength sampling of the spetrum bysuessively stepping the spetrum by a fration (usually 1=4) of a diode width. Over-sanning steps the spetrum by integer multiples of the diode width, thus smoothing outdiode-to-diode sensitivity variations and insuring against lost data due to faulty or disableddiodes. Beause of substepping and oversanning, a typial FOS spetrum ontains 2064pixels. For suh spetra, the 16 pixels at eah edge of the data have lower exposure timesand the sensitivity of these pixels is more unertain.Sine the Digion detetors use magneti deetion of eletrons to determine whih re-gion of the photoathode is imaged onto the diode array, shielding the detetors from externalmagneti �elds is essential for proper operation. Unfortunately, the magneti shielding wasnot adequate, so variations of the detetor orientation relative to the Earth's geomagneti�eld alter the magneti deetion in the detetors. The e�et, known as \geomagnetially-indued image motion" (GIM) is partiularly pronouned for the FOS/RD side data, but ispresent also in FOS/BL data. For data obtained prior to 1993 April 05, a post fato orre-tion algorithm that steps spetral data by integer pixel o�sets in the FOS X (dispersion)diretion to minimize image motion is applied during siene data alibration. After thatdate, most siene data were obtained with an on-board software path that amelioratedGIM in both detetor X and Y oordinates. However, residual GIM is still present in dataalibrated using the standard instrument proessing and the STSDAS alfos task. Residual



{ 5 {GIM is orreted in data alibrated using the stpoa poa alfos task (see setion 4) developedby the Spae Telesope European Coordinating Faility (ST-ECF) Post-Operational Arhivegroup.The dispersed image for eah aperture/disperser/detetor ombination is loated on adi�erent region of the Digion photoathode. To alibrate the observed spetrum for thephotoathode granularity and loal sensitivity eah aperture/disperser/detetor ombinationrequires individual at �eld and inverse sensitivity alibration data. Due to hanges overthe lifetime of the FOS the loation of the dispersed image on the photoathode variesand there are time dependent variations in the at �eld struture. Although alibrationdata were obtained periodially during the life of the instrument, eah siene observationwas not aompanied by individual alibration observations. Consequently, any alibratedsiene observation may have small (<� 5%) photometri errors introdued due to timedependent variations of the instrument harateristis between the siene observation andthe alibration observations used during data proessing.3. FOS Target AquisitionAlthough the blind pointing apability of HST is exellent, elestial target oordinateunertainties, inherent limitations of the auray of the Guide Star Catalog (GSC ) refereneframe, and the small sizes of the FOS siene apertures generally mandate that the target beaquired into the seleted aperture by the FOS prior to obtaining sienti�ally useful data.This is partiularly true if a reliable photometri sale is needed. Nearly all the targetsdesribed in this atlas were aquired by the FOS using either the binary searh or peakuptarget aquisition modes. However, in order to save time, a handful of observations used thespaeraft blind pointing rather than aquiring the target with the FOS . Table 1 indiatesthe target aquisition strategy used for eah observation.The FOS binary searh (ACQ/BINARY) target aquisition mode funtions by �rst obtain-ing images of the enter, lower (�Y ), and upper (+Y ) thirds of the 4.3 target aquisitionaperture (the FOS aperture normally used for target aquisition, and the largest apertureavailable for siene observations, subtended approximately 4:003 � 4:003 on the sky prior tothe installation of COSTAR) by applying magneti deetions in the Digion to image theappropriate region of the photoathode onto the diode array. To loate the target in Y ,the aperture region inluding the brightest soure is then sanned up to 8 more times in abinary pattern using magneti deetions that derease by a fator of two in eah step. Thisproedure should ultimately plae the target on the +Y or �Y edge of the diode array. Inthe X diretion (i.e., along the diode array) the target position is identi�ed by means of a



{ 6 {simple entroid above a threshold. One the target loation in X and Y is determined, theappropriate o�set is omputed and the telesope performs a small angle maneuver to enterthe target in the aperture.Although the binary searh target aquisition mode is quite eÆient, the target searhalgorithm has limited dynami range. If more than �ve target peaks are identi�ed in eitherof the �rst three images, the aquisition fails. In the pre-COSTAR era this was a ommonfailure mode beause of the nature of the telesope point spread funtion resulting fromthe aberrated primary mirror. Additionally, if the binary searh proedure ould not plaethe target on the edge of the aperture after 8 steps, the aquisition failed and the telesoperemained at its blind pointing position. In suh ases, the target aquisition auray annotbe determined, and depends heavily on the auray of the target oordinates provided bythe observer. This failure mode is ommon prior to the implementation on 1993 April 05of the on-board GIM orretion. A modi�ation to the ight software to maneuver thetelesope to the position of the �nal san step after 8 steps regardless of whether or not theaquisition was suessful was implemented on 1993 June 01. Sine the �nal Y step size is1=256 of the diode height (� 5:5 milliarseonds), the revised behavior generally leaves thetarget well entered in the aperture, and is signi�antly better than using the blind pointingposition.Studies by Cagano�, Tsvetanov, & Armus (1992) and Vassiliadis et al. (1994) indi-ate that suessful pre-COSTAR era binary searh target aquisitions of point soures arerepeatable to better than 0:001, but with a systemati o�set from the image enter of order0:001 primarily in the X diretion. Prior to 1993 April 05, an additional unertainty of up to0:0015 must be added in quadrature to the target loation beause of the unorreted GIM.Unlike binary searh, whih identi�es the target position within the 4.3 aperture andthen maneuvers the telesope to the orret pointing, the peakup (ACQ/PEAK) target aqui-sition mode sans the telesope in a user spei�ed raster pattern to loate the target. Thistehnique typially has the advantage of loating the target with the aperture atually usedfor the siene observation, rather than identifying the target in the 4.3 aperture and thenswithing to the siene aperture (although peaking-up in one aperture and then movingto another aperture is not prohibited). After the raster san is ompleted, the telesopeperforms a small angle maneuver to the loation of the raster san point with the great-est number of ounts. Aurately entering a target in a small aperture often requires amulti-stage peakup sequene, where suessive peakups are performed to aquire the targetin suessively smaller apertures. There is no interpolation between the san points. There-fore, the pointing auray of the peakup target aquisition mode depends on the detailsof the san pattern used. Observations obtained in the pre-COSTAR era tend to have less



{ 7 {than optimal san patterns, and less well designed target aquisition strategies in general,than post-COSTAR when a better understanding of the behavior of the target aquisitionresponses beame available.Besides aquiring the target diretly using either the binary searh or peakup aquisitionmodes desribed above, the aquisition proedure used for many targets inludes some formof blind o�set . There are two possible forms of blind o�set. The �rst involves using one of thestandard target aquisition modes to aquire a target other than the intended siene target,and then performing a small angle maneuver to the siene target. This would typially bedone if there is good reason to believe that the morphology of the target may suh that thetarget aquisition might not be suessful, and there is a nearby star that ould be aquiredreadily. The auray with whih the siene target will be entered in the aperture dependson both the target aquisition strategy and the knowledge of the relative positions of thesiene target and the o�set star. If a HST image is available, then the latter an often bedetermined to better than 0:0001.The other form of blind o�set involves aquiring the siene target in one apertureand then performing a small angle maneuver to enter the target in another (often larger)aperture. If the target is aquired by one detetor and then an o�set is performed to plaethe target in an aperture for the other detetor, then the o�set is termed a sideswith. Asideswith may be performed if the expeted olors or morphology of the target make targetaquisition unlikely to sueed in the detetor used for the siene observation. Another asewhere a sideswith may be used is if observations using both detetors are required, but ahigh pointing auray is not needed for the \seondary" detetor (e.g., beause a largeraperture is used). The auray of this form of blind o�set depends on the knowledge of therelative aperture positions, whih was of order 0:001 for most of the apertures, other than the4.3 target aquisition aperture, that were reommended for use in the pre-COSTAR era.4. Data Redution and AnalysisConsistent and uniform alibrations are fundamental for addressing any observationallyanalyzed problem that requires aess to an extensive set of spetrophotometri data. Theoriginal alibrations applied to the FOS arhival data were neither onsistently nor uni-formly alibrated, for several reasons: (1) the FOS routine siene data proessing pipelinealibrations used early in the HST mission did not onsider many instrumental e�ets thatwere later identi�ed and quanti�ed; (2) although the pipeline alibrations used the best al-ibration data available at the time, further analyses have enabled the alibration data tobe re�ned, rendering the prior alibrations obsolete; (3) time varying alibrations are re-



{ 8 {quired to orretly model the behavior of the instrument, but earlier versions of the pipelinedid not inorporate suh apabilities; and (4) the pipeline photometri referene sale washanged from the mean UV referene ux system to a white dwarf model for G191-B2B in1994, a�eting the derived photometry dramatially. These problems are espeially autefor pre-COSTAR FOS spetrophotometri data, and all spetropolarimetri data.More reently, the HST arhive at the STSI has begun providing on-the-y realibratedFOS data using the average inverse sensitivity alibration tehnique and the latest alibrationdata available from the STSI. The FOS hapters of the HST Data Handbook (Keyes 1998)provide a omprehensive disussion of the alibration status of the instrument using thesedata.Although the on-the-y realibration does a good job, on average, for a given observa-tion, several alibration improvements are still possible. In partiular, data obtained usingthe most ommon FOS blue detetor on�gurations bene�t signi�antly from an enhanedversion of the FOS alibration pipeline (poa alfos) and assoiated alibration data devel-oped by the ST-ECF Post-Operational Arhive group. When ompared to the STSDASalfos task, the poa alfos task improves both the photometri and dispersion alibrationsby applying orretions for FOS optial benh temperature, Y -base errors, and residual GIM.The stpoa pakage that inludes the poa alfos task and assoiated software is desribed byAlexov et al. (2001), and is available from http://www.stef.org/poa/FOS/.Even though these tasks provide the best available automated routine alibrations ofindividual FOS spetra, they do not produe the best alibrated spetra of a given objetfor several reasons. First, there is no mehanism to tie together individual spetra obtainedusing multiple dispersers and apertures, even though omparison of the overlap regions ofindividual spetra an redue the overall unertainty in the photometri alibration of thesoure spetrum. Seond, the standard alibrations do not eliminate hot pixels (for example,due to osmi rays), and in many ases transient noisy diodes are not handled either. Noisydiodes typially evolve with time, so that often these an be identi�ed only by areful visualinspetion of the data produts. Finally, to extrat maximum information from the FOS dataone must also investigate the data log for eah spetrum to assess the impat on the data ofobservational problems, suh as a failed target aquisition, and apply appropriate orretionsas neessary. Full details of the realibration proess are inluded below in setion 4.2.The merged UV-optial AGN spetra presented here are based on individual observa-tions that are realibrated using urrent alibration data, and that inlude the additionalproessing steps desribed above. They are both more uniformly and more arefully ali-brated than spetra extrated diretly from the HST data arhive.



{ 9 {4.1. \Average Inverse Sensitivity" CalibrationFOS data, other than spetropolarimetry mode data, that are proessed using urrentversions of the STSDAS tool alfos and the stpoa tool poa alfos are alibrated using theaverage inverse sensitivity method. This tehnique employs a photometri alibration thatis generated by spline �ts to FOS inverse sensitivity data derived from the average of manyobservations of several spetrophotometri standard stars (the white dwarf photometri ref-erene sale).Corretions for temporal, wavelength dependent, and aperture dependent variations ofthe instrumental response are predited using empirial models. These models onsider ef-fets suh as time-dependent telesope fous hanges due to thermal heating (\breathing")of the optial telesope assembly as a funtion of orbital position, long term fous hangesdue to strutural outgassing and mehanial shrinkage, time-dependent detetor sensitiv-ity degradation, and variations in aperture throughput due to the degraded pre-COSTARpoint spread funtion. Deoupling these e�ets allows the instrumental inverse sensitivityto be determined more aurately by ombining data from a large number of standard starobservations, thus enhaning the photometri auray of the instrumental alibration.As the AIS alibrations were developed over a period of several years, improvementshave been applied progressively to orret for de�ienies and/or photometri disrepaniesidenti�ed in realibrated datasets. For example, detailed investigation of the photometrisales in the wavelength overlap regions between adjaent gratings for the set of data usedto onstrut this atlas have been used to improve signi�antly the quality of the spline �tsto the inverse sensitivity data near the grating edges.4.2. Realibration StepsThe unalibrated data �les for all of the datasets were retrieved from the HST arhive.Observational datasets obtained prior to the development of the AIS alibration did notinlude all of the header keywords neessary to realibrate the data. These keywords wereadded using the STSDAS task addnewkeys. The dataset headers were updated to referenethe latest alibration referene �les with the getreÆle and upreÆle tasks in STSDAS . Afterthe headers were updated, the data were realibrated using the most urrent alibrations.All of the datasets obtained using the red detetor, and some of the datasets obtainedusing the blue detetor, were alibrated using version 3.2 of alfos. Most of the blue detetordatasets were alibrated using version 1.1 of the task poa alfos, after �rst updating thedataset headers using the poa prepro fos task.



{ 10 {4.3. Generation of a Single Spetrum per ObjetWhere possible, the realibrated spetra have been ombined arefully to produe thehigh quality, omplete wavelength overage UV-optial spetra. Before ombining any spe-tra the observational onsisteny of the datasets is investigated.4.3.1. Noisy Channel RemovalAlthough a orretion is applied during the alibration proess for known disableddiodes, the alibrated spetra may be ontaminated by intermittently noisy diodes. Some ofthese diodes were disabled during later observations beause they were onsistently addingnoise to the data. The ontributions of undeteted noisy diodes is removed from the indi-vidual datasets prior to merging spetra.To identify datasets ontaining noisy hannels, we used two main methods. For allRAPID-READOUT observations and for ACCUM mode observations with multiple readouts,the raw ounts in eah hannel of eah data group (readout) are ompared with the rawounts in the same hannel for the remaining groups. If the raw ounts exeed the mean ofthe remaining groups by 5 � (assuming Poisson statistis), then the dataset is onsidered aandidate for further investigation. The purpose of this test is to identify datasets ontainingtime-variable noisy diodes.The seond test ompares the raw ounts in eah data group with a version of thedata smoothed using a 4th order Savitzky-Golay �lter with a width 9 hannels (1 diode =4 hannels). One again, if the raw ounts exeed the smoothed version by 5 �, then thedataset is onsidered a andidate for further investigation. This test is applied to all datagroups of all datasets, and is intended to identify datasets with noisy diodes that are nottime-variable.Eah andidate dataset is then inspeted visually to determine whether the han-nels/groups identi�ed by the automated tests are in-fat noisy. This visual inspetion isneeded beause strong, narrow emission lines an sometimes fool the automated tests. Chan-nels that are determined to be noisy based on the visual inspetion are exluded when all ofthe alibrated data groups that omprise a single dataset are ombined to produe a singlespetrum. The orresponding data quality for intermittently noisy hannels that have beenorreted is set to 140 if the sampling is at least 50% of nominal after the noisy groups havebeen removed. If there is still some exposure but it is less than 50% of nominal sampling,then the data quality is set to 150. Finally, the data quality is set to 500 if the hannelis noisy in all data groups. In all ases where the data quality of a hannel is modi�ed,



{ 11 {the larger of the previous and the new values is assigned, always preserving the worst dataquality for that hannel.If the same intermittently noisy hannels are identi�ed in onseutive observations thatwere obtained using the same detetor, then the preeding and sueeding observations areheked visually to determine whether the noisy hannels persist, even if those datasets werenot agged by either of the automated heks.4.3.2. Merging Individual Data ReadoutsThe �rst step involved in merging datasets to form a single spetrum per observationis to ombine the data from the individual readouts that omprise a single dataset. ForRAPID-READOUT observations eah data group in the alibrated dataset is the ux-alibratedspetrum obtained during the orresponding readout, and is independent of the data obtainedduring other readouts. For these datasets the average spetrum during the observation isdetermined by omputing the mean ux over all readouts. This is done on a per-hannelbasis, and exludes those groups for whih a hannel is identi�ed as being intermittentlynoisy.A similar proess is used for ACCUM mode observations. In these alibrated datasets,eah data group ontains the ux-alibrated spetrum orresponding to the sum of theurrent and all previous readouts. An additional step is applied to remove the ontributionof the previous readouts to eah data group, after whih the individual groups are ombinedusing the proedure desribed above for the RAPID-READOUT observations.After onstruting a single spetrum per dataset, observations with the same instru-mental on�guration that were split aross onseutive orbits are ombined. An exposure-weighted mean spetrum of the datasets is omputed after �rst verifying that the spetra aresimilar. If the data are not onsistent, then this is usually indiative of an on-board problemsuh as a guide star reaquisition failure, and the anomalous dataset is disarded.Whenever datasets are ombined, the errors are propagated by assuming that 100% ofthe error is due to Poisson noise (photon statistial errors). Error ontributions arising fromunertainties in alibration referene data are not propagated by the alfos tasks. If the dataquality of any hannel is revised, this is done by setting the output data quality equal to themaximum (worst) data quality of the input hannels that ontribute ux to that hannel.



{ 12 {4.3.3. Merging Data from Multiple DispersersObservations with the same pointing (a single target aquisition, but whih may bespread over several onseutive orbits) that are obtained using the same detetor and aper-ture, but with di�erent dispersers, are merged next.Spetra obtained using the red detetor are trunated blueward of 1610�A beause ofthe very rapid fall-o� in the quantum eÆieny of the red detetor tri-alkali photoathode.Similarly, spetra obtained using the G160L grating are trunated redward of 2300�A toeliminate ontamination from seond-order geooronal Ly�.Resampling to a ommon set of bins in wavelength spae is used to merge data inthe wavelength region where adjaent spetra from two dispersers overlap. The resampledwavelength bins in the overlap region are hosen so that their widths vary linearly from thethe hannel width of the one disperser at the start of the overlap region to the hannel widthof the adjaent disperser at the end of the overlap region. For example, onsider adjaentUV spetra obtained with the G130H and G190H gratings. The resampled wavelength binswill have a width that is nearly the same as the hannel width of the G130H spetrum atthe blue end of the overlap region. At the red end of the overlap region, the bin width willbe nearly the same as the hannel width of the G190H spetrum. The number of resampledwavelength bins in the overlap region is hosen to be approximately equal to the arithmetimean of the number of hannel bins that span the overlap region in the adjaent spetra.The ontribution to a resampled wavelength bin of eah hannel of a spetrum beingmerged is determined by alulating the frational width of the hannel that overlaps theresampled wavelength bin, and assuming that within a single hannel the ux is uniformlydistributed. To provide a smooth transition over the edges of the wavelength overlap region,the �nal ux in eah resampled wavelength bin is the mean of the resampled uxes from theoverlapping spetra, weighted linearly aording to the bin position in the overlap region.The resampled ux from the blue spetrum is weighted by 100% at the extreme blue edge ofthe overlap region, and the red spetrum reeives zero weighting. At the extreme red edgeof the overlap region the weights are reversed. In the enter of the overlap region the twooverlapping spetra are weighted equally. Channels in the overlap region that have uxesomputed by interpolating and ombining datasets have their data quality set to 70.4.3.4. Data SalingThe mean and standard deviation of the ratio of the individual uxes from the overlap-ping datasets in the resampled hannels is omputed as part of the merging proess. These



{ 13 {statistis and visual inspetion of plots of the individual and ombined uxes are used todetermine whether a photometri orretion should be applied as part of the merging pro-ess. In general, the overlapping spetra have uxes that agree within 3 �, and no signi�antphotometri shift is disernable in the overlap plots. This should not be surprising, sinestatistis gained through proessing preliminary versions of the omplete dataset presentedin this atlas were used to onstrain the photometri response of the AIS alibrations in thegrating overlap regions.Generally the mean ux ratios in the overlap regions agree within of order 5{10% (Ta-ble 2; see also Koratkar et al. (1997)), but oasionally deviations larger than 3 � are seen.If visual inspetion of the overlap plots also indiates a lear and onsistent photometri shiftbetween the datasets being ombined, then a orretion is applied to one of the datasets tobring the uxes into agreement. We assume that the higher ux is orret, and the datasetwith the lower ux is saled by a multipliative fator so that the overlap regions agree. Thisis roughly equivalent to assuming that some fration of the ux is lost, either due to lesspreise entering of the target in the aperture after a reaquisition, or due to loss of ux o�the edge of the diode array beause of errors positioning the dispersed spetrum on the array(Y-base errors). Both of these types of errors an result in ux losses of order 10% (Bohlin1993; Evans 1993; Koratkar & Taylor 1993). Although the photometri loss due to thesee�ets is, in priniple, non-gray, detailed modeling of the ux loss versus wavelength requirespreise knowledge of the soure morphology and position within the aperture for eah dis-perser that is in general not available. The error resulting from using a single multipliativesale fator to orret the ux should be of order a few perent if the mean orretion is oforder 10%. Channels that have a sale fator applied are assigned a data quality of 60.The value of the multipliative fator applied to sale the dataset with the lower ux isthe value of the mean ux ratio in the overlap region, exluding wavelength regions (a) withpoor signal-to-noise ratio (S/N), typially a few hannels near the very blue wavelength endof the grating spetrum; and (b) near strong emission or absorption lines, where the ux isa strong funtion of wavelength. The wavelength ranges that are inluded in the sale fatordetermination are seleted by visual inspetion of the overlap plots. However beause onlysmoothly varying spetral regions with adequate S/N are used, the value of the mean uxratio is only very weakly dependent on the exat wavelength ranges hosen.In some ases, the overlap statistis indiate that a muh larger sale fator is requiredto math two datasets. Suh large orretions are needed only for datasets where a targetaquisition failed and the target is partially out of the aperture. These datasets are exludedfrom onsideration unless they provide the only available information for a partiular objetand spetral region. The photometri and spetral unertainties are likely signi�ant in the



{ 14 {wavelength regions spanned by datasets identi�ed in Table 1 as having applied orretions& 30%. If the soure is extended, then a di�erent region of the soure was sampled duringthe observation for whih the target aquisition failed.4.3.5. Wavelength SaleNo attempt is made to orret the wavelength sales of the spetra being merged toalign preisely spetral features that are visible in the wavelength overlap region. Spetralfeatures that are suitable for determining the relative shift between the grating wavelengthzero-points are not present in the overlap regions for the vast majority of datasets in thissample.Several soures ontribute to the overall unertainty of the wavelength sale zero-pointfor a given observation. These inlude mehanial e�ets, suh as the repeatability of boththe �lter and grating wheel assembly (Koratkar & Martin 1995) and the aperture wheel(Dahlem & Koratkar 1994), and the auray and repeatability of the target aquisitionstrategy used when aquiring the data (Cagano�, Tsvetanov, & Armus 1992; Vassiliadis et al.1994). Typially, the mehanial subsystems are repeatable with a root-mean-square (RMS)error of order 0.5 hannels, and peak variations about 3{4 times larger. For point soures,target misentering due to limitations in the pre-COSTAR target aquisition alignmentsmay ontribute twie this error, and observers often employed inadequate target aquisitionstrategies that further degrade the absolute wavelength referene. Koratkar et al. (1997)�nd that the (1 �) unertainty of the absolute wavelength sale zero-point, referened togalati absorption lines, is of order 0.5 hannels for ontemporaneous observations of threebright Seyfert nulei observed with the FOS. Near the ends of the individual grating spetrathe unertainty an be several times larger. Measurements of the long-term repeatabilityof the absolute wavelength sale zero-point using geooronal Ly� also yield similar errors(Koratkar & Evans 1995).To prelude the possibility of introduing spurious features into the output spetrumarising from di�erenes between the wavelength sales of the spetra being merged, theoverlap region is hosen arefully to exlude emission or absorption lines, or edges, unlessvisual inspetion of the resampled input spetra indiates that the spetra are well mathed.This ensures that the pro�le of any feature is not distorted in the merged spetrum. Ifmultiple strong features are present (for example, a series of absorption lines) then the overlapregion is hosen so that the entire set of features is treated together, wherever possible.It is important to stress here that the separation in wavelength spae between spetral



{ 15 {features that do not all fall on a single grating may be unertain at a level of 2{3 hannels.If preise veloity information is required with high auray, then detailed analysis of theindividual spetra is essential.4.3.6. Final Data Merging StepsThe next step applied to reate the merged spetra is to ombine observations with thesame pointing that are obtained using the same aperture, but with di�erent detetors. Theoperations performed are idential to those desribed above, and the same aveats apply.These single-pointing, single-aperture spetra are used as �duials for determining whetheradditional spetra of the same target an be merged diretly. We therefore designate thesemerged spetra \referene spetra".If multiple spetra were obtained during the same pointing, but with di�erent apertures,then these will be merged next. The referene spetra for the di�erent apertures being mergedare �rst ompared. If the referene spetra agree statistially (3 �) then the spetra an beombined. Rather than interpolate between the referene spetra, however, the individualreadouts for all of the datasets that share a unique grating plus detetor on�guration areindependently merged, using the proedure desribed earlier for ombining multiple readoutsfor a single dataset. The resulting datasets are then reproessed through the subsequent stepsof the overall merging proedure.Finally, spetra obtained at di�erent times are merged, if appropriate. The proedureemployed is exatly analogous to that used to merge spetra obtained with di�erent aper-tures. The result is a single merged dataset that is the highest-quality spetrum of the target,overing the total observed wavelength range.4.4. Disperser Overlap Region StatistisMultiple disperser observations were obtained for approximately 2=3 objets in thepresent sample. In these ases, we de�ne the overlap ratio between adjaent dispersersas the mean ratio of the uxes measured by the two dispersers in the wavelength overlapregion. The ratio is determined after the spetra in the overlap region are resampled to aommon wavelength sale, as desribed in setion 4.3.3, and is always omputed by dividingthe individual ux values from the dataset with the longer enter wavelength by the orre-sponding ux values from the dataset with the shorter enter wavelength. No data salingis applied to the ux values used to ompute the overlap ratios.



{ 16 {Histograms of the overlap ratio distributions are plotted for several di�erent disperserombinations in Figures 1{7. The statistial mean, standard deviation, and median valuesorresponding to these �gures are presented in Table 2. Note that in this table, the primaryvalues quoted are omputed from the set of overlap ratios in the range 0:8 � ratio � 1:25(the values for the entire set of data are given in parentheses). The reason for restritingthe range of overlap ratios onsidered is that the most disrepant values, whih signi�antlyimpat the determination of the mean and standard deviation, arise from datasets whihsu�er from target aquisition or guide star problems. Inspetion of the �gures indiates thatthe overlap ratio distributions are adequately haraterized by onsidering only data withinthe hosen limits.As an be seen from Table 2, in the wavelength overlap regions, spetra obtained usingadjaent dispersers agree photometrially to a few perent auray, with deviations of order5{7%. Photometri onsisteny is largely independent of detetor and disperser, althoughross-detetor (blue/red) overlaps and overlaps involving the low resolution dispersers aremarginally worse than same detetor overlaps and those that inlude only high resolutiondispersers. The slight inrease in satter in the ross-detetor ase is likely beause theapertures for the two detetors are physially separated, so that either separate target a-quisitions are required for eah side, or a blind o�set is required to move the target fromone aperture to the other. In either ase, there is an additional ontribution to the satterfrom target entering that is generally not present in the same detetor ase. For overlapsinvolving the low resolution dispersers, we note that most of the datasets use the G160Lgrating with the FOS/BL detetor and the 4.3 aperture, and the overlaps inlude both adetetor hange and an aperture hange.Although a photometri unertainty of order 5{10% may be present in the wavelengthoverlap regions, the overall photometri auray is expeted to be somewhat better thanthis, sine the spline �ts to the inverse sensitivity data near the ends of the wavelengthoverage of a disperser are not as well onstrained as the �ts in the enter of the wavelengthregion. Consequently, the photometri auray near the enter of the disperser's wavelengthoverage may be signi�antly better than near the extremes.Approximately 74% of datasets obtained as part of the same observation have uxes inthe wavelength overlap regions that are onsistent to within 10%. The overlap statistis sug-gest that the photometri auray of our sample datasets is slightly worse than one mightexpet based on observations of alibration standard stars (Keyes 1998). This should not besurprising, sine the standard star observations employ highly aurate (and time onsum-ing) target aquisition strategies that were almost never used for routine (non-alibration)observations. In addition to less aurate target aquisition proedures, other alibration



{ 17 {unertainties degrade the photometri auray of these datasets. For example, satteredlight orretions for many AGNs with strong ontinua are muh less well determined that isthe ase for photometri standard stars that have extremely well modeled UV{IR spetra.We have inluded in Figure 7 and Table 2 overlap ratio data for a series of 39 monitoringobservations of the nuleus of NGC 5548 obtained on suessive days in 1993 April{May.All of the observations were idential, and onsisted of a 3 stage peakup target aquisitionfollowed by observations in with the FOS/BL detetor and the G130H and G190H gratings inthe 4.3 aperture. The overlap ratios of this very homogeneous dataset agree within a fewperent, as expeted, exept for two outliers that are assoiated with observations that hadtarget aquisition problems. These data are probably representative of the best that anbe ahieved using routine target aquisition strategies during the pre-COSTAR phase of themission. 5. The AtlasWhere possible we have ombined multiple observations to produe a single spetrumfor eah objet with the highest possible signal-to-noise ratio and overing the widest wave-length range. The realibrated spetra are available in eletroni form from http://hea-www.harvard.edu/FOSAGN/ and in the eletroni edition. They inlude alibrated wave-length, ux, error, and data quality �les stored in FITS format.In addition to providing eletroni aess as desribed above, in Figure 8 we presentplots of the merged spetra that are further proessed in a uniform way to display the salientfeatures of eah spetrum. Note that the proessing desribed in this setion is performedduring the reation of the plots, and is not applied to the realibrated spetra available ineletroni form. The merged spetrum is split into two wavelength intervals, 1140{3300�Aand 3240{6820�A, whih are plotted separately. These wavelength ranges were hosen so thathigh resolution grating spetra for G130H, G190H, and G270H fall entirely on the �rst plot,irrespetive of detetor, and G400H, G570H, and G780H spetra fall entirely on the seondplot.Eah plot is split further into three panels that are staked vertially. The uxed objetspetrum is displayed in the upper panel. Prior to plotting, any noisy hannels at the ends ofthe ux spetrum are removed. Spetra obtained using the FOS red detetor are generallytrimmed below 1610�A sine in almost all ases the spetra blueward of this wavelength areextremely noisy beause of the rapidly dereasing photoathode sensitivity. If the S/N ratioaround 1610�A is either partiularly good or partiularly poor, the wavelength uto� may



{ 18 {be varied based on visual inspetion of the resulting plot. Spetra obtained using the G160Lgrating are trimmed redward of 2300�A to ensure that seond order geooronal Ly� does notonfuse the ux plot.To maximize the visual detetability of features in the ux spetrum, where neessarywe have smoothed the data prior to plotting. This is done by evaluating the loal S/N ratioof the ux spetrum, and loally smoothing the data with an n-point boxar �lter when theS/N ratio is less than 3 : 1. For the �rst pass, n is set equal to 3 hannels. If the loal S/Nratio of the resulting smoothed data is still less than 3 : 1, then the �lter length is inreasedto 5 hannels and this new �lter is applied loally to the original (unsmoothed) data. Theiterative proess is repeated until a maximum �lter length of 9 hannels is reahed.Loations of prominent emission-lines ommonly observed in AGN spetra are markedat the top of the upper panel. The line positions are orreted to the rest frame of the soureby saling aording to the redshift, whih is printed in the upper right-hand orner of theplot, and is generally taken from Veron-Cetty & Veron (2000). Note that the presene of amarker for a partiular line is not intended to imply that the line is deteted in the objetspetrum. Rather, the marker indiates where the line entroid would appear in the restframe of the objet. Similarly, loations of prominent geooronal and galati absorptionlines are marked at the bottom of this plot panel.The propagated statistial error is presented in the middle panel of eah plot as aperentage of the alibrated ux value.The bottom panel of eah plot inludes two sets of information. First, the wavelengthoverage of eah individual disperser ontributing to the merged spetrum is marked. Notethat this is not neessarily equal to the entire spetral range of the disperser and detetorombination used in the observation, sine the wavelength limits of the overlap regions maybe have been modi�ed as desribed in setion 4.3.3. Seond, the smoothing length of theloal boxar �lter applied to the plotted data is shown in this panel.6. ConlusionsAlthough individual FOS datasets an be retrieved from the HST data arhive at theSTSI, and are subjet to on-the-y reproessing, high quality omplete per-objet spetramust be onstruted by ombining multiple datasets, and are thus not readily available.To assist observers who need onsistent, uniformly alibrated UV and optial spe-trophotometry of AGNs and quasars, we have realibrated all non-polarimetri, pre-COSTAR,



{ 19 {arhival FOS datasets using the latest alibration data and software from both the STSIand the ST-ECF. We are urrently realibrating the omplete set of post-COSTAR FOSAGN spetra, and the results of this work will be published in a future paper.Multiple observations of the same soure using di�erent instrumental on�gurations (forexample, using di�erent detetors, dispersers, and apertures) are merged to form single per-objet spetra. Observations of the same soure obtained at di�erent epohs are ombinedif the data are statistially mathed (i.e., there is no evidene of time-dependent variabilityin the data).Extensive manual proessing is required on a ase-by-ase basis to ensure that themerged objet spetra are of the highest possible quality onsistent with the limitations ofthe individual datasets. In eah dataset, spetral hannels ontaminated by intermittentnoisy diodes and osmi ray events are identi�ed and removed. Di�erenes between the pho-tometri sales of individual observations of the same soure are identi�ed and orreted asappropriate. Suh di�erenes arise typially beause of failed or inadequate target aquisitionstrategies.The realibrated, merged objet spetra are available in eletroni form at http://hea-www.harvard.edu/FOSAGN/ and in the eletroni edition. We present plots of eah mergedspetra that are further proessed via adaptive smoothing. These plots allow the user toidentify signi�ant features of eah spetrum quikly.We thank Anne Gonnella, Sharon Pesto, and Elisa Blitz for retrieving arhival data dataand alibrating many of the data sets for preliminary versions of this atlas. The results ofthese early alibrations were ultimately fed bak into the FOS alibration program to re�nethe photometri sales in the disperser overlap regions.The authors would also like to thank our FOS olleagues Ralph Bohlin and Charles(\Tony") Keyes for numerous energeti disussions about all aspets of FOS alibrations.We thank Paul Green and the H/RCULES ollaboration for ontinuing to push us toomplete and publish this atlas!Finally, we would like to thank an anonymous referee for arefully onsidered ommentsand suggestions that have materially improved the quality of this paper.Based on observations made with the NASA/ESA Hubble Spae Telesope, obtainedfrom the data arhive at the Spae Telesope Siene Institute. STSI is operated by theAssoiation of Universities for Researh in Astronomy, In. under the NASA ontrat NAS5-26555. Support for this work was provided by NASA through grant number AR-4364 from
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Fig. 1.| Disperser overlap statistis for all dataset overlaps.
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Fig. 2.| As Fig. 1, but for all high dispersion grating datasets only.
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Fig. 3.| As Fig. 1, but for high dispersion grating datasets both obtained with the FOS/RDdetetor only.
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Fig. 4.| As Fig. 1, but for high dispersion grating datasets both obtained with the FOS/BLdetetor only.
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Fig. 5.| As Fig. 1, but for ross-detetor (FOS/BL+FOS/RD) high dispersion grating datasetsonly.
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Fig. 6.| As Fig. 1, but for high-resolution+low-resolution disperser dataset overlaps only.
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Fig. 7.| As Fig. 1, but for a uniform sample of 39 G130H and G190H observations of thenuleus of NGC 5548 obtained with the FOS blue detetor.
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Fig. 8.| Merged spetra of all objets inluded in this atlas.
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Table 1. FOS Dataset InformationTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)0002+051 Y1HE0103T 1993 Nov 04 864 R/A/G270H/0.25X2.0 BIN+PK 0.034Y1HE0104T 1993 Nov 04 2366 R/A/G270H/0.25X2.0Y1HE0105T 1993 Nov 04 976 R/A/G270H/0.25X2.00003+158 Y1450B03T 1993 Nov 07 1863 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450B04T 1993 Nov 07 1863 R/A/G190H/0.25X2.0Y1450B05T 1993 Nov 07 1194 R/A/G270H/0.25X2.0Y1450C03T 1993 Nov 05 2453 R/B/G130H/0.25X2.0 BIN+PK 0.034Y1450C04T 1993 Nov 05 2453 R/B/G130H/0.25X2.0Y1450C05T 1993 Nov 05 2453 R/B/G130H/0.25X2.0Y1450C06T 1993 Nov 05 2453 R/B/G130H/0.25X2.0Y1450C07T 1993 Nov 05 2453 R/B/G130H/0.25X2.0Y1450C08T 1993 Nov 05 2453 R/B/G130H/0.25X2.0Y1450C09T 1993 Nov 05 2453 R/B/G130H/0.25X2.0III ZW2 Y0P80203T 1992 Jan 18 1459 S/B/G130H/0.25X2.0 BIN+PK 0.025Y0P80204T 1992 Jan 18 1469 S/B/G130H/0.25X2.0Y0P80205T 1992 Jan 18 1469 S/B/G130H/0.25X2.0Y0P80206T 1992 Jan 18 1599 S/B/G270H/0.25X2.00014+813 Y0LF0103T 1991 Jun 06 25 S/B/G160L/4.3 BIN 0.12Y0LF0104T 1991 Jun 06 600 S/B/G160L/4.3Y0LF0105T 1991 Jun 06 25 S/B/G160L/4.3Y0LF0106T 1991 Jun 06 300 S/B/PRISM/4.30024+224 Y0RV1802T 1991 Nov 05 1331 R/B/G160L/1.0 BIN 0.12Y1010103T 1992 Jul 22 1765 R/A/G270H/0.25X2.0 BIN+PK 0.025Y1010104T 1992 Jul 22 2593 R/A/G190H/0.25X2.0Y1010105T 1992 Jul 22 2592 R/A/G190H/0.25X2.0Y1010106T 1992 Jul 22 2592 R/A/G190H/0.25X2.00031-707 Y0RV0103T 1991 Ot 29 2121 R/A/G190H/0.25X2.0 BIN+PK 0.034
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0RV0104T 1991 Ot 29 930 R/A/G270H/0.25X2.00043+039 Y0RV0203T 1991 Ot 28 1314 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0204T 1991 Ot 28 1314 R/A/G190H/0.25X2.0Y0RV0205T 1991 Ot 28 930 R/A/G270H/0.25X2.00044+030 Y0RV0N03T 1991 Nov 03 1651 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0N04T 1991 Nov 03 1651 R/A/G190H/0.25X2.0Y0RV0N05T 1991 Nov 03 904 R/A/G270H/0.25X2.0Y0RV0O01T 1991 Nov 03 530 R/B/G160L/1.0 BLINDI ZW1 Y0ZV0102T 1992 Jul 29 1427 R/A/G270H/1.0 BIN 0.120052+251 Y1HH0202T 1993 Jul 22 600 S/A/G190H/4.3 PK 0.40055-269 Y0UR0102T 1992 Sep 10 1200 S/B/G160L/4.3 BIN 0.12Y0UR0103T 1992 Sep 10 600 S/B/PRISM/4.30100+020 Y1HH0302T 1993 Jul 09 639 S/A/G190H/4.3 PK 0.40110+297 Y12B0102T 1992 Sep 06 935 S/A/G190H/4.3 BIN 0.12Y12B0103T 1992 Sep 06 437 S/A/G270H/4.30112-017 Y0PE0102T 1991 Sep 06 917 S/A/G270H/4.3 BIN 0.12Y0PE0103T 1991 Sep 06 731 S/A/G400H/4.30114-089 Y1290202T 1.429 1992 Nov 23 1126 R/B/G160L/4.3 BIN 0.12Y1290203T 1.326 1992 Nov 23 563 R/B/PRISM/4.3Y1MG0102T 1993 Nov 29 345 S/B/G160L/1.0 BIN 0.12Y1MG0103T 1993 Nov 29 1142 S/B/G160L/1.0Y1MG0104T 1993 Nov 29 1142 S/B/G160L/1.0Y1MG0105T 1993 Nov 29 1142 S/B/G160L/1.0Y1MG0106T 1993 Nov 29 1142 S/B/G160L/1.0Y1MG0107T 1993 Nov 29 430 S/B/G400H/4.3Y1MG0108T 1993 Nov 29 470 S/B/G400H/4.30115+027 Y1F90803T 1993 Aug 16 1331 S/A/G190H/4.3 PK2 0.35
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y1F90804T 1993 Aug 16 581 S/A/G270H/4.30117+213 Y1HH0502T 1993 Jul 09 420 S/B/G160L/4.3 PK 0.4FAIRALL 9 Y0YA0102T 1993 Jan 21 2400 S/B/G130H/1.0 BIN 0.12Y0YA0103T 1993 Jan 22 900 S/B/G190H/1.0Y0YA0104T 1993 Jan 22 360 S/B/G270H/1.00122-003 Y0RV1903T 1991 Nov 09 1504 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1904T 1991 Nov 09 1504 R/A/G190H/0.25X2.0Y0RV1905T 1991 Nov 09 728 R/A/G270H/0.25X2.00133+207 Y12B0202T 1992 Aug 30 1883 S/A/G190H/4.3 BIN 0.12Y12B0203T 1992 Aug 30 911 S/A/G270H/4.30143-015 Y0LF0203T 1991 Jun 21 50 S/B/G160L/4.3 BIN 0.12Y0LF0204T 1991 Jun 21 1200 S/B/G160L/4.3Y0LF0205T 1991 Jun 21 50 S/B/G160L/4.3Y0LF0206T 1991 Jun 21 600 S/B/PRISM/4.30145+386 Y1HH0702T 1993 Jul 23 420 S/B/G160L/4.3 PK 0.40150-202 Y0DK0104R 1990 Ot 28 2000 S/A/G160L/1.0 BIN 0.12Y0DK0105R 1990 Ot 28 2000 S/A/G160L/1.0Y0DK0106T 1990 Ot 28 2000 S/A/G160L/1.0Y0UR0302T 1992 Feb 03 1599 S/A/G270H/4.3 BIN 0.12Y0UR0303T 1992 Feb 03 1599 S/A/G270H/4.30151+045 Y1HH0802T 1993 Jul 18 759 S/B/G130H/4.3 PK 0.40153+045 Y0UR0202T 1992 Sep 30 1200 S/B/G160L/4.3 BIN 0.12Y0UR0203T 1992 Sep 30 600 S/B/PRISM/4.30200-089 Y1HH0902T 1993 Jul 30 759 S/B/G130H/4.3 PK 0.40219+428 Y10D0103T 1992 Ot 02 720 S/B/G270H/0.25X2.0 BIN+PK 0.034Y10D0104T 1992 Ot 02 1200 S/B/G190H/0.25X2.0Y10D0105T 1992 Ot 02 2145 S/B/G130H/0.25X2.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y10D0106T 1992 Ot 02 2139 S/B/G130H/0.25X2.0Y10D0107T 1992 Ot 02 2139 S/B/G130H/0.25X2.0Y10D0108T 1992 Ot 02 2149 S/B/G130H/0.25X2.0Y10D0109T 1992 Ot 02 2149 S/B/G130H/0.25X2.00226-1024 Y0LS0102T 1991 Jun 13 999 S/A/G270H/1.0 BIN 0.12Y0LS0103T 1991 Jun 13 999 S/A/G270H/1.0Y0ZX0102T 1992 Jul 25 1499 S/A/G190H/1.0 BIN 0.12Y0ZX0103T 1992 Jul 25 1499 S/A/G190H/1.00232-042 Y1AC0102T 1993 Mar 07 1803 R/B/G160L/1.0 BIN 0.12NGC 1068 Y0GQ0106T 1991 Jan 27 1000 S/B/G190H/0.3 PK4 0.030Y0GQ0107T 1991 Jan 27 1500 S/B/G130H/0.3Y0GQ0108T 1991 Jan 27 700 S/B/G270H/0.3Y0MW0706T 1991 Jun 25 1000 S/B/G190H/0.3 PK4 0.030Y0MW0707T 1991 Jun 25 1500 S/B/G130H/0.3Y0MW0806T 1.067 1991 Jun 25 700 S/A/G270H/0.3 PK4 0.030Y0MW0807T 1991 Jun 25 600 S/A/G570H/0.3Y0MW0809T 1991 Jun 25 600 S/A/G400H/0.3NGC 1068 CLOUD A Y0MW0709T 1.115 1991 Jun 25 1000 S/B/G190H/0.3 PK4+OFF 0.030Y0MW070AT 1.115 1991 Jun 25 1500 S/B/G130H/0.3Y0MW080BT 1991 Jun 25 700 S/A/G270H/0.3 PK4+OFF 0.030Y0MW080CT 1991 Jun 26 600 S/A/G570H/0.3Y0MW080ET 1991 Jun 26 600 S/A/G400H/0.3NGC 1068 CLOUD B Y0MW070CT 1991 Jun 25 1000 S/B/G190H/0.3 PK4+OFF 0.030Y0MW070DT 1991 Jun 25 1500 S/B/G130H/0.3Y0MW080GT 1991 Jun 26 700 S/A/G270H/0.3 PK4+OFF 0.030Y0MW080HT 1991 Jun 26 600 S/A/G570H/0.3Y0MW080JT 1991 Jun 26 600 S/A/G400H/0.3
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)NGC 1068 CLOUD C Y19G0105T 1993 Mar 01 849 S/A/G570H/0.3 PK3 0.030Y19G0106T 1993 Mar 01 849 S/A/G400H/0.3Y19G0107T 1993 Mar 01 999 S/A/G270H/0.3Y19G0205T 1993 Mar 03 1350 S/B/G190H/0.3 PK3 0.030Y19G0206T 1993 Mar 04 2000 S/B/G130H/0.3NGC 1068 CLOUD D Y19G0108T 1993 Mar 01 1139 S/A/G570H/0.5 PK3+OFF 0.030Y19G0109T 1.046 1993 Mar 01 1139 S/A/G400H/0.50253-0139 Y1HH0D02T 1.122 1993 Sep 26 360 S/B/G160L/4.3 PK 0.4Y1HH0E02T 1993 Jul 30 480 S/A/G270H/4.3 PK 0.4NGC 1275 Y1050103T 1993 Feb 03 2269 S/B/G130H/0.25X2.0 BIN+PK+OFF 0.034Y1050104T 1993 Feb 03 2269 S/B/G130H/0.25X2.0Y1050105T 1993 Feb 03 2279 S/B/G130H/0.25X2.0Y1050106T 1993 Feb 03 2279 S/B/G130H/0.25X2.0RXJ03233-4931 Y1FI0104T 1993 Aug 18 1359 S/B/G160L/1.0 PK3 0.18Y1FI0105T 1993 Aug 18 1359 S/B/G160L/1.0MS 0334.2-3617 Y1HH0K02T 1993 Aug 15 420 S/B/G160L/4.3 PK 0.4Y1HH0L02T 1993 Ot 06 639 S/A/G270H/4.3 PK 0.4NGC 1399 Y15I0102T 1993 Jan 17 1764 S/A/G190H/1.0 PK 0.35Y15I0103T 1993 Jan 17 1759 S/A/G190H/1.0Y15I0104T 1993 Jan 17 1759 S/A/G190H/1.0Y15I0105T 1993 Jan 17 1772 S/A/G270H/1.0Y15I0106T 1993 Jan 17 1769 S/A/G270H/1.0Y15I0202T 1993 Jan 17 2093 S/B/G130H/1.0 PK 0.35Y15I0203T 1993 Jan 17 2089 S/B/G130H/1.0Y15I0204T 1993 Jan 17 2089 S/B/G130H/1.0Y15I0205T 1993 Jan 17 2089 S/B/G130H/1.0Y15I0206T 1993 Jan 17 2089 S/B/G130H/1.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)0349-146 Y0RV0P03T 1991 De 21 1485 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0P04T 1991 De 21 1485 R/A/G190H/0.25X2.0Y0RV0P05T 1991 De 21 954 R/A/G270H/0.25X2.0Y0RV0P06T 1991 De 21 530 R/B/G160L/1.00350-073 Y1HH0N02T 1993 Sep 26 560 S/A/G270H/4.3 PK 0.40355-483 Y1HH0O02T 1993 Aug 22 420 S/B/G160L/4.3 PK 0.4Y1HH0P02T 1.154 1993 Aug 03 520 S/A/G270H/4.3 PK 0.40403-132 Y0PE0202T 1991 Ot 11 1409 S/A/G190H/4.3 BIN 0.12Y0PE0203T 1991 Ot 11 756 S/A/G270H/4.3Y0PE0204T 1991 Ot 11 533 S/A/G400H/4.30405-123 Y0NT0103T 1991 Jul 04 1750 S/B/G130H/0.25X2.0 BIN+PK 0.025Y0NT0104T 1991 Jul 04 1750 S/B/G130H/0.25X2.0Y0NT0105T 1991 Jul 04 1750 S/B/G130H/0.25X2.0Y0NT0106T 1991 Jul 04 1750 S/B/G130H/0.25X2.0Y0NT0108T 1991 Jul 04 1799 S/B/G190H/0.25X2.0Y0NT0109T 1991 Jul 04 1799 S/B/G190H/0.25X2.0Y0NT0203T 1991 Jul 01 1060 R/A/G270H/0.25X2.0 BIN+PK 0.034Y0NT0204T 1991 Jul 01 1060 R/A/G270H/0.25X2.00414-060 Y1030102T 1992 Ot 18 939 R/A/G270H/1.0 BIN 0.12Y1030103T 1992 Ot 18 2030 R/A/G190H/1.0NGC 1566 Y0H70207T 1.176 1991 Feb 08 2000 S/A/G270H/0.3 PK+BIN+PK3 0.030Y0H70208T 1.176 1991 Feb 08 2000 S/A/G570H/0.3Y0H7020AT 1.176 1991 Feb 08 2000 S/A/G400H/0.3Y0H75107T 1991 Feb 11 2000 S/B/G190H/0.3 PK+BIN+PK3 0.030Y0H75108T 1991 Feb 11 2000 S/B/G190H/0.3Y0H75109T 1991 Feb 11 2000 S/B/G130H/0.3Y0H7510AT 1991 Feb 11 2000 S/B/G130H/0.3
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)0439-433 Y1HE0503T 1993 Ot 23 1089 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1HE0504T 1993 Ot 23 2629 R/A/G190H/0.25X2.0Y1HE0505T 1993 Ot 23 2629 R/A/G190H/0.25X2.0Y1HE0506T 1993 Ot 23 1540 R/A/G190H/0.25X2.0Y1HE0507T 1993 Ot 23 788 R/A/G270H/0.25X2.0Y1HE0508T 1993 Ot 23 1728 R/A/G270H/0.25X2.00446-208 Y1HH0Q02T 1993 Aug 14 480 S/B/G160L/4.3 PK 0.40448-392 Y1HH0R02T 1993 Jul 09 420 S/B/G160L/4.3 PK 0.40454-220 Y0IZ0103T 1991 Apr 15 50 S/B/G130H/4.3 BIN 0.12Y0IZ0104T 1991 Apr 16 1620 S/B/G130H/1.0Y0IZ0105T 1991 Apr 16 1620 S/B/G130H/1.0Y0IZ0106T 1991 Apr 16 1629 S/B/G130H/1.0Y0IZ0107T 1991 Apr 16 1629 S/B/G130H/1.0Y0IZ0203T 1.075 1991 Apr 19 50 S/A/G270H/4.3 BIN 0.12Y0IZ0204T 1.075 1991 Apr 19 1999 S/A/G270H/1.0Y0IZ0205T 1991 Apr 20 50 S/A/G190H/4.3Y0IZ0206T 1991 Apr 20 1959 S/A/G190H/1.0Y0IZ0207T 1991 Apr 20 1969 S/A/G190H/1.0Y0IZ0208T 1991 Apr 20 1969 S/A/G190H/1.0Y0IZ0209T 1.064 1991 Apr 20 50 S/A/PRISM/4.30506-612 Y1HH0T02T 1993 Jul 07 639 S/A/G270H/4.3 PK 0.40537-441 Y1HH0U02T 1993 Jul 12 480 S/B/G130H/4.3 PK 0.4Y1HH0V02T 1993 Sep 16 600 S/A/G270H/4.3 PK 0.4MRK 3 CLOUD E1 Y1GG0106T 1993 Sep 23 2250 S/B/G190H/0.3 BIN+PK+OFF+PK 0.034Y1GG0107T 1993 Sep 23 2250 S/B/G190H/0.3Y1HV0204T 1993 Sep 23 1269 S/A/G570H/0.3 BIN+PK+OFF+PK 0.034Y1HV0205T 1993 Sep 24 3060 S/A/G570H/0.3
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y1HV0206T 1993 Sep 24 3060 S/A/G400H/0.3Y1HV0207T 1993 Sep 24 1040 S/A/G400H/0.3Y1HV0208T 1993 Sep 24 1759 S/A/G270H/0.30624+691 Y10G0103T 1993 Feb 04 2817 R/B/G130H/0.25X2.0 BIN+PK 0.025Y10G0104T 1993 Feb 04 2817 R/B/G130H/0.25X2.0Y10G0105T 1993 Feb 04 2817 R/B/G130H/0.25X2.00710+118 Y0PE0302T 1991 De 03 1691 S/A/G190H/4.3 BIN 0.12Y0PE0303T 1991 De 03 720 S/A/G270H/4.3Y0PE0304T 1991 De 03 486 S/A/G400H/4.30740+380 Y0PE0402T 1991 De 03 1080 S/A/G270H/4.3 BIN 0.12Y0PE0403T 1991 De 03 845 S/A/G400H/4.30742+318 Y1450403T 1992 De 09 2241 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450404T 1992 De 09 2241 R/A/G190H/0.25X2.0Y1450405T 1992 De 09 1598 R/A/G270H/0.25X2.0Y1450406T 1992 De 09 563 R/B/G160L/1.00743-673 Y1LO0103T 1993 Ot 15 1577 R/A/G270H/0.25X2.0 BIN+PK 0.034Y1LO0104T 1993 Ot 15 3230 R/A/G270H/0.25X2.0Y1LO0105T 1993 Ot 15 1051 R/A/G270H/0.25X2.00752+258 Y0XW0102T 1992 May 21 1819 S/A/G190H/4.3 BIN 0.12Y0XW0103T 1992 May 21 1829 S/A/G190H/4.30809+483 Y0PL0303T 1.070 1991 De 04 1200 S/A/G160L/4.3 BIN 0.12Y0ZW0202T 1992 Sep 26 2173 R/A/G160L/1.0 BIN 0.12Y0ZW0203T 1992 Sep 26 2171 R/A/G160L/1.0Y0ZW0204T 1992 Sep 26 2171 R/A/G160L/1.0Y0ZW0205T 1992 Sep 26 2171 R/A/G160L/1.00834+4501 Y1460302T 1993 Jan 20 1400 S/B/G160L/4.3 BIN 0.12Y1460303T 1993 Jan 20 1400 S/B/G160L/4.3
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y1460304T 1993 Jan 20 1400 S/B/G160L/4.3Y1460305T 1993 Jan 20 1400 S/B/G160L/4.30838+133 Y0PE0502T 1991 De 04 1254 S/A/G190H/4.3 BIN 0.12Y0PE0503T 1991 De 04 1260 S/A/G190H/4.3Y0PE0504T 1991 De 04 747 S/A/G270H/4.3Y0PE0505T 1991 De 04 739 S/A/G270H/4.3Y0PE0506T 1991 De 04 1230 S/A/G400H/4.3PG 0844+349 Y0P80103T 1992 Jan 10 1250 S/B/G130H/0.25X2.0 BIN+PK 0.025Y0P80104T 1992 Jan 10 1250 S/B/G130H/0.25X2.0Y0P80105T 1992 Jan 10 1500 S/B/G270H/0.25X2.00850+440 Y0RV0303T 1991 Nov 07 1520 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0304T 1991 Nov 07 1520 R/A/G190H/0.25X2.0Y0RV0305T 1991 Nov 07 1520 R/A/G190H/0.25X2.0Y0RV0306T 1.124 1991 Nov 07 1564 R/A/G270H/0.25X2.0Y0RV0401T 1991 Nov 07 530 R/B/G160L/1.0 OFF0851+202 Y1C30105T 1.141 1993 Nov 15 1650 R/A/G190H/0.25X2.0 PK4 0.034Y1C30106T 1.141 1993 Nov 15 1650 R/A/G190H/0.25X2.0Y1C30107T 1993 Nov 15 1239 R/A/G270H/0.25X2.00856+468 Y1HI0202T 1993 Nov 23 480 S/B/G160L/4.3 PK 0.40859-140 Y12B0302T 1993 Mar 05 450 S/A/G270H/4.3 BIN 0.120903+169 Y0PE0602T 1992 May 01 1829 S/A/G190H/4.3 BIN 0.12Y0PE0603T 1992 May 01 1829 S/A/G190H/4.3Y0PE0604T 1992 May 01 1829 S/A/G190H/4.3Y0PE0605T 1992 May 01 725 S/A/G270H/4.3Y0PE0606T 1992 May 01 720 S/A/G270H/4.3Y0PE0607T 1992 May 01 1134 S/A/G400H/4.30906+430 Y12B0402T 1992 De 28 1687 S/A/G190H/4.3 BIN 0.12
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y12B0403T 1992 De 28 1689 S/A/G190H/4.3Y12B0404T 1992 De 28 817 S/A/G270H/4.3Y12B0405T 1992 De 29 819 S/A/G270H/4.30916+513 Y0RV1E03T 1992 Apr 03 1992 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1E04T 1992 Apr 03 1992 R/A/G190H/0.25X2.0Y0RV1E05T 1992 Apr 03 1327 R/A/G270H/0.25X2.0Y0RV1E06T 1992 Apr 03 563 R/B/G160L/1.0 OFF0923+392 Y1170102T 1993 Jan 24 2185 S/A/G190H/4.3 BIN 0.12Y1170103T 1993 Jan 24 1206 S/A/G270H/4.3Y1170104T 1993 Jan 24 1002 S/A/G400H/4.30932+501 Y1AL0102T 1993 Apr 21 1617 S/A/G270H/1.0 BIN 0.12Y1AL0103T 1993 Apr 21 1609 S/A/G270H/1.00946+301 Y0UW0202T 1992 Feb 16 100 S/A/G270H/4.3 BIN 0.12Y0UW0203T 1992 Feb 16 1331 R/A/G270H/1.0Y0UW0204T 1992 Feb 16 1331 R/A/G270H/1.0Y0UW0205T 1992 Feb 16 2220 R/A/G190H/1.0Y0UW0206T 1992 Feb 16 2220 R/A/G190H/1.0Y0UW0207T 1992 Feb 16 1768 R/B/G160L/1.0Y0UW0208T 1992 Feb 16 100 S/B/G160L/4.30953+414 Y0ML0103T 1991 Jun 18 1591 R/A/G190H/0.25X2.0 BIN+PK 0.025Y0ML0105T 1.071 1991 Jun 18 884 R/A/G270H/0.25X2.0Y0R40103T 1991 Nov 05 2000 S/B/G130H/0.25X2.0 BIN+PK 0.025Y0R40104T 1991 Nov 05 2000 S/B/G130H/0.25X2.0Y0R40105T 1991 Nov 06 2000 S/B/G130H/0.25X2.0Y0R40106T 1991 Nov 06 2000 S/B/G130H/0.25X2.00954+556 Y1170302T 1993 Jan 20 1927 S/A/G190H/4.3 BIN 0.12Y1170303T 1993 Jan 20 1929 S/A/G190H/4.3



{174{

Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y1170304T 1993 Jan 20 1649 S/A/G270H/4.30955+326 Y10Q0103T 1992 De 25 1690 R/A/G270H/0.25X2.0 BIN+PK 0.025Y10Q0104T 1992 De 26 2066 R/A/G190H/0.25X2.0Y10Q0105T 1992 De 26 2066 R/A/G190H/0.25X2.0Y1HI0802T 1993 Nov 26 759 S/B/G130H/4.3 PK 0.4NGC 3031 Y1AU0103T 3.043 1993 Apr 14 1499 S/A/G570H/0.3 BIN+PK 0.05Y1AU0104T 1993 Apr 14 1499 S/A/G400H/0.3Y1AU0105T 1993 Apr 14 1999 S/A/G270H/0.3Y1AU0204T 1993 Apr 05 1500 S/B/G130H/0.3 BIN+PK2 0.05Y1AU0205T 1993 Apr 05 1500 S/B/G130H/0.30959+6827 Y1450703T 1992 De 11 2780 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450704T 1992 De 11 2780 R/A/G190H/0.25X2.0Y1450705T 1992 De 11 1690 R/A/G270H/0.25X2.0Y1450706T 1992 De 11 563 R/B/G160L/1.0 OFF1001+291 Y0VM0203T 1992 Mar 19 2498 R/B/G130H/0.25X2.0 BIN+PK 0.034Y0VM0204T 1992 Mar 19 2424 R/B/G130H/0.25X2.0Y0VM0205T 1992 Mar 19 2214 R/B/G130H/0.25X2.0Y0VM0206T 1992 Mar 19 2163 R/B/G130H/0.25X2.0Y0VM0207T 1992 Mar 19 2148 R/B/G130H/0.25X2.0Y0VM0208T 1992 Mar 20 2550 R/B/G130H/0.25X2.0Y0VM0209T 1992 Mar 20 2577 R/B/G130H/0.25X2.0Y0XX0103T 1992 May 21 1352 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0XX0104T 1992 May 21 1352 R/A/G190H/0.25X2.0Y0XX0105T 1992 May 21 1014 R/A/G270H/0.25X2.01007+417 Y1450803T 1992 De 09 2703 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450804T 1992 De 09 2703 R/A/G190H/0.25X2.0Y1450805T 1992 De 10 1803 R/A/G270H/0.25X2.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y1450806T 1.107 1992 De 10 563 R/B/G160L/1.0 OFF1008+133 Y1HE0803T 1993 Nov 22 864 R/A/G270H/0.25X2.0 BIN+PK 0.034Y1HE0804T 1993 Nov 23 1389 R/A/G270H/0.25X2.0Y1HI0C02T 1993 Nov 03 420 S/B/G160L/4.3 PK 0.4CSO 251 Y0DT0104T 1991 Jan 07 100 S/B/G130H/4.3 PK+BIN 0.12Y0DT0105T 1991 Jan 07 1680 S/B/G130H/1.0Y0DT0106T 1991 Jan 07 1680 S/B/G130H/1.0Y0DT0107T 1991 Jan 07 1680 S/B/G130H/1.0Y0DT0108T 1991 Jan 07 1680 S/B/G130H/1.01022+194 Y0RV1U02T 1992 Feb 17 1463 R/B/G160L/1.0 BIN 0.121038+064 Y0RV1V02T 1992 Jan 31 1331 R/B/G160L/1.0 BIN 0.121040+123 Y0RV1W02T 1992 Jan 31 1544 R/B/G160L/1.0 BIN 0.12NGC 3393 KNOT Y1DB0103T 1993 Nov 16 2010 S/B/G130H/1.0 BIN+OFF 0.12Y1DB0104T 1993 Nov 16 2010 S/B/G130H/1.0Y1DB0105T 1993 Nov 16 2010 S/B/G130H/1.0Y1DB0106T 1993 Nov 16 2010 S/B/G130H/1.0Y1DB0107T 1993 Nov 16 1799 S/B/G190H/1.0Y1DB0108T 1993 Nov 16 1799 S/B/G190H/1.0Y1DB0203T 1993 Nov 16 539 S/A/G270H/1.0 BIN+OFF 0.12Y1DB0204T 1993 Nov 16 180 S/A/G400H/1.0Y1DB0205T 1993 Nov 16 1080 S/A/G570H/1.01049-005 Y0RV1G03T 1992 Apr 01 1625 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1G04T 1992 Apr 01 1625 R/A/G190H/0.25X2.0Y0RV1G05T 1992 Apr 01 1142 R/A/G270H/0.25X2.01055+201 Y0RV0J02T 1992 Jan 26 1060 R/B/G160L/1.0 BIN 0.121100+772 Y0RV0V03T 1.384 1993 Feb 02 1911 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0V04T 1.384 1993 Feb 02 1911 R/A/G190H/0.25X2.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0RV0V05T 1.384 1993 Feb 03 1911 R/A/G190H/0.25X2.0Y0RV0V06T 1.464 1993 Feb 03 2020 R/A/G270H/0.25X2.0Y1DC0103T 1993 Sep 13 2742 R/B/G130H/0.25X2.0 BIN+PK 0.034Y1DC0104T 1993 Sep 13 2742 R/B/G130H/0.25X2.0Y1DC0105T 1993 Sep 13 2742 R/B/G130H/0.25X2.0Y1DC0106T 1993 Sep 13 2742 R/B/G130H/0.25X2.0Y1DC0107T 1993 Sep 14 2742 R/B/G130H/0.25X2.0Y1DC0108T 1993 Sep 14 2742 R/B/G130H/0.25X2.0Y1DC0109T 1993 Sep 14 2704 R/B/G130H/0.25X2.01103-006 Y12B0502T 1992 De 29 498 S/A/G190H/4.3 BIN 0.12Y12B0503T 1992 De 29 240 S/A/G270H/4.31104+167 Y1450903T 1992 Ot 30 1921 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450904T 1992 Ot 30 1921 R/A/G190H/0.25X2.0Y1450905T 1992 Ot 30 1222 R/A/G270H/0.25X2.0Y1450906T 1.094 1992 Ot 30 563 R/B/G160L/1.0 OFF1111+408 Y0PE0802T 1992 Apr 15 1109 S/A/G190H/4.3 BIN 0.12Y0PE0803T 1992 Apr 15 1109 S/A/G190H/4.3Y0PE0804T 1992 Apr 15 1373 S/A/G270H/4.3Y0PE0805T 1992 Apr 15 1151 S/A/G400H/4.31115+080 Y0J30K08T 1991 Apr 15 487 S/B/PRISM/1.0 BIN 0.12Y0J30O06T 1991 May 31 487 S/B/PRISM/1.0 BIN 0.121116+215 Y17J0103T 1993 Feb 19 1878 R/A/G190H/0.25X2.0 BIN+PK 0.034Y17J0104T 1.054 1993 Feb 19 751 R/A/G270H/0.25X2.0Y17J0106T 1993 Feb 19 2181 R/B/G130H/0.25X2.0Y17J0107T 1993 Feb 20 2181 R/B/G130H/0.25X2.0Y17J0108T 1993 Feb 20 2181 R/B/G130H/0.25X2.0Y17J0109T 1993 Feb 20 2181 R/B/G130H/0.25X2.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)1123+594 Y1HI0L02T 1993 Jul 07 360 S/B/G160L/4.3 PK 0.4B3 1123+395 Y1HI0N02T 1993 Jul 06 360 S/B/G160L/4.3 PK 0.41127-145 Y12B0602T 1993 Jan 01 533 S/A/G270H/4.3 BIN 0.121130+111 Y0RV0603T 1992 Mar 07 1574 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0604T 1992 Mar 07 1574 R/A/G190H/0.25X2.0Y0RV0605T 1992 Mar 07 1574 R/A/G190H/0.25X2.0Y0RV0606T 1992 Mar 07 1610 R/A/G270H/0.25X2.0Y0RV0607T 1992 Mar 07 563 R/B/G160L/1.0 OFFNGC 3783 Y10Z0103M 1992 Jul 27 2099 S/B/G190H/1.0 BIN 0.12Y10Z0104M 1992 Jul 27 1799 S/B/G130H/1.0Y10Z0105M 1992 Jul 27 1799 S/B/G130H/1.01136-135 Y0RV0T03T 1992 Jan 30 1870 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0T04T 1992 Jan 30 1870 R/A/G190H/0.25X2.0Y0RV0T05T 1992 Jan 30 1250 R/A/G270H/0.25X2.0Y0RV0T06T 1992 Jan 30 530 R/B/G160L/1.0 OFF1137+660 Y0PE0902T 1991 Nov 06 533 S/A/G190H/4.3 BIN 0.12Y0PE0903T 1991 Nov 06 275 S/A/G270H/4.3Y0PE0904T 1991 Nov 06 204 S/A/G400H/4.3Y0RV1H03T 1991 De 12 2447 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1H04T 1991 De 12 703 R/A/G270H/0.25X2.0Y0XX0602T 1992 May 19 516 R/B/G160L/1.0 BIN 0.121144-379 Y1HI0P02T 1993 Jul 15 399 S/A/G270H/4.3 PK 0.41146+111 Y1F90303T 1993 Jun 17 2142 S/A/G190H/4.3 PK2 0.35Y1F90304T 1993 Jun 17 2142 S/A/G270H/4.31148+549 Y1HI0R02T 1993 Jul 08 679 S/A/G190H/4.3 PK 0.4Y1HI0S02T 1993 Jul 08 399 S/A/G270H/4.3 PK 0.41156+631 Y1HI0U02T 1993 Jul 08 679 S/A/G270H/4.3 PK 0.4
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)1202+281 Y17J0203T 1992 De 14 1690 R/A/G190H/0.25X2.0 BIN+PK 0.034Y17J0204T 1992 De 14 1690 R/A/G190H/0.25X2.0Y17J0205T 1992 De 14 1314 R/A/G270H/0.25X2.01206+459 Y0RV0803T 1992 Jan 28 1509 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0804T 1992 Jan 28 1509 R/A/G190H/0.25X2.0Y0RV0805T 1992 Jan 28 1509 R/A/G190H/0.25X2.0Y0RV0806T 1.061 1992 Jan 28 1030 R/A/G270H/0.25X2.0Y0RV0807T 1992 Jan 28 530 R/B/G160L/1.0 OFFNGC 4151 Y0YC0102T 1992 Jun 22 360 S/B/G130H/1.0 BIN 0.12Y0YC0103T 1992 Jun 22 360 S/B/G130H/1.0Y0YC0104T 1992 Jun 22 360 S/B/G130H/1.0Y0YC0202T 1992 Jun 23 360 S/B/G130H/1.0Y0YC0203T 1992 Jun 23 360 S/B/G130H/1.0Y0YC0204T 1992 Jun 23 360 S/B/G130H/1.0Y0YC0402T 3.720 1992 Jun 25 360 S/B/G130H/1.0 BIN 0.12Y0YC0403T 3.720 1992 Jun 25 360 S/B/G130H/1.0Y0YC0404T 3.720 1992 Jun 25 360 S/B/G130H/1.0Y0YC0602T 1992 Jun 27 360 S/B/G130H/1.0 BIN 0.12Y0YC0603T 1992 Jun 27 360 S/B/G130H/1.0Y0YC0604T 1992 Jun 27 360 S/B/G130H/1.0Y19G0303T 1993 Apr 22 150 S/A/G570H/0.3 BIN+PK 0.05Y19G0304T 1993 Apr 22 120 S/A/G400H/0.3Y19G0305T 1993 Apr 22 120 S/A/G270H/0.3NGC 4151 CLOUD A Y19G0306T 1993 Apr 22 249 S/A/G570H/0.3 BIN+PK+OFF 0.05Y19G0307T 1.050 1993 Apr 22 200 S/A/G400H/0.3Y19G0308T 1993 Apr 22 200 S/A/G270H/0.3NGC 4151 CLOUD B Y19G0309T 1993 Apr 22 249 S/A/G570H/0.3 BIN+PK+OFF 0.05
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y19G030AT 1993 Apr 22 200 S/A/G400H/0.3Y19G030BT 1993 Apr 22 200 S/A/G270H/0.3NGC 4151 CLOUD C Y19G030CT 1993 Apr 22 569 S/A/G570H/0.3 BIN+PK+OFF 0.05Y19G030DT 1993 Apr 22 569 S/A/G400H/0.3NGC 4151 CLOUD E Y19G030ET 1993 Apr 22 600 S/A/G570H/0.3 BIN+PK+OFF 0.05NGC 4151 CLOUD F Y19G030FT 1993 Apr 22 600 S/A/G570H/0.3 BIN+PK+OFF 0.051208+101A Y0UV0103T 1992 Mar 21 563 R/A/G650L/0.3 BIN+PK 0.031208+101B Y0UV0104T 1992 Mar 22 2141 R/A/G650L/0.3 BIN+PK+OFF 0.03PG 1211+143 Y0IZ0303T 1991 Apr 13 50 S/B/G130H/4.3 BIN 0.12Y0IZ0304T 1991 Apr 13 2000 S/B/G130H/1.0Y0IZ0305T 1991 Apr 13 2000 S/B/G130H/1.0Y0IZ0403T 1991 Apr 16 50 S/A/G270H/4.3 BIN 0.12Y0IZ0404T 1991 Apr 16 349 S/A/G270H/1.0Y0IZ0405T 1991 Apr 16 50 S/A/G190H/4.3Y0IZ0406T 1991 Apr 16 1339 S/A/G190H/1.0Y0IZ0407T 1991 Apr 16 50 S/A/PRISM/4.31215+113 Y0RV1C02T 1992 Jan 26 1677 R/B/G160L/1.0 BIN 0.121216+069 Y10G0503T 1993 Mar 15 1314 R/A/G270H/0.25X2.0 BIN+PK 0.025Y10G0504T 1993 Mar 15 1878 R/A/G190H/0.25X2.0Y10G0505T 1993 Mar 15 1878 R/A/G190H/0.25X2.0Y1450D03T 1993 Mar 16 2413 R/B/G130H/0.25X2.0 BIN+PK 0.034Y1450D04T 1993 Mar 16 2412 R/B/G130H/0.25X2.0Y1450D05T 1993 Mar 16 2412 R/B/G130H/0.25X2.0Y1450D06T 1993 Mar 16 2412 R/B/G130H/0.25X2.0Y1450D07T 1993 Mar 16 2412 R/B/G130H/0.25X2.0Y1450D08T 1993 Mar 16 2412 R/B/G130H/0.25X2.0Y1450D09T 1993 Mar 16 2412 R/B/G130H/0.25X2.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)MRK 205 Y0NA0103T 1991 Jul 11 1414 R/A/G270H/0.25X2.0 BIN+PK 0.025Y0NA0105T 1991 Jul 11 1945 R/A/G190H/0.25X2.0Y0NA0106T 1991 Jul 11 1591 R/A/G190H/0.25X2.0Y1HI0X02T 1.500 1993 Jul 18 759 S/B/G130H/4.3 PK 0.4NGC 4395 Y0ZQ0102T 1992 Jul 15 2219 S/B/G130H/4.3 BIN 0.12Y0ZQ0103T 1992 Jul 15 2229 S/B/G130H/4.3Y0ZQ0104T 1992 Jul 15 2229 S/B/G130H/4.3Y0ZQ0105T 1992 Jul 15 2229 S/B/G130H/4.3Y0ZQ0106T 1992 Jul 15 2229 S/B/G130H/4.3Y0ZQ0107T 1992 Jul 15 2229 S/B/G130H/4.3Y0ZQ0108T 1992 Jul 15 2229 S/B/G130H/4.3Y0ZQ0202T 1.170 1992 Jul 19 1939 S/A/G190H/4.3 BIN 0.12Y0ZQ0203T 1.170 1992 Jul 19 1939 S/A/G190H/4.3Y0ZQ0204T 1.170 1992 Jul 19 1939 S/A/G190H/4.3Y0ZQ0205T 1992 Jul 19 1932 S/A/G270H/4.31226+023 Y0G40106T 1991 Jan 16 500 S/B/G130H/4.3 PK+BIN+PK 0.030Y0G40107T 1991 Jan 16 1000 S/B/G130H/1.0Y0G40109T 1991 Jan 16 1500 S/B/G130H/0.5Y0G4010BT 1991 Jan 16 1300 S/B/G130H/0.3Y0G4010CT 1991 Jan 16 1300 S/B/G130H/0.3Y0G4010FT 1991 Jan 17 2000 S/B/G130H/0.25X2.0 PK+BIN+PK2 0.025Y0G40206T 1991 Jan 14 366 R/A/G190H/4.3 PK+BIN+PK 0.030Y0G40207T 1991 Jan 14 705 R/A/G190H/1.0Y0G40209T 1.119 1991 Jan 14 1071 R/A/G190H/0.5Y0G4020BT 1.735 1991 Jan 14 930 R/A/G190H/0.3Y0G4020CT 1.735 1991 Jan 14 930 R/A/G190H/0.3Y0G4020ET 1.828 1991 Jan 15 930 R/A/G270H/0.3
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0G4020FT 1.828 1991 Jan 15 930 R/A/G270H/0.3Y0G4020HT 1.179 1991 Jan 15 1071 R/A/G270H/0.5Y0G4020JT 1.054 1991 Jan 15 705 R/A/G270H/1.0Y0G4020LT 1.054 1991 Jan 15 366 R/A/G270H/4.3Y0G4020NT 1.159 1991 Jan 15 1410 R/A/G270H/0.25X2.0 PK+BIN+PK2 0.025Y0G4020PT 1.099 1991 Jan 15 1410 R/A/G190H/0.25X2.0NGC 4486 Y15N0303T 1992 De 16 1099 S/A/G270H/0.3 BIN+PK 0.05Y15N0304T 1992 De 16 1099 S/A/G400H/0.3Y15N0305T 1992 De 16 1099 S/A/G570H/0.3NGC 4486 JET KNOT-A Y15N0306T 1992 De 16 2199 S/A/G270H/1.0 BIN+PK+OFF 0.05NGC 4486 CLOUD-A Y15N0307T 1992 De 17 1300 S/A/G270H/0.3 BIN+PK+OFF 0.05Y15N0308T 1992 De 17 1300 S/A/G400H/0.3Y15N0309T 1992 De 17 1300 S/A/G570H/0.31229-021 Y0PL0203T 1991 De 03 999 S/A/G160L/4.3 BIN 0.12Y0ZW0102T 1992 De 24 2028 R/B/G160L/1.0 BIN 0.12Y0ZW0103T 1992 De 24 2028 R/B/G160L/1.01230+097 Y1HI1302T 1993 Jul 21 639 S/A/G190H/4.3 PK 0.41241+176 Y10G0403T 1992 De 08 2441 R/A/G270H/0.25X2.0 BIN+PK 0.0251244+324 Y0RV0K02T 1992 Jan 31 1331 R/B/G160L/1.0 BIN 0.121246-057 Y1080102T 1992 Nov 26 901 R/B/G160L/4.3 BIN 0.12Y1080103T 1992 Nov 26 473 R/B/PRISM/4.3Y1HQ0104T 1993 Aug 02 80 S/A/G270H/1.0 PK3 0.18Y1HQ0105T 1993 Aug 02 2289 S/A/G270H/1.0Y1HQ0106T 1993 Aug 02 2289 S/A/G270H/1.0Y1HQ0107T 1993 Aug 02 2289 S/A/G270H/1.01250+568 Y0PE0A02T 1991 Nov 02 1986 S/A/G190H/4.3 BIN 0.12Y0PE0A03T 1991 Nov 02 1121 S/A/G270H/4.3
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0PE0A04T 1991 Nov 02 863 S/A/G400H/4.31252+119 Y0RV0Z03T 1992 Mar 19 1828 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0Z04T 1992 Mar 19 1828 R/A/G190H/0.25X2.0Y0RV0Z05T 1992 Mar 19 1827 R/A/G190H/0.25X2.0Y0RV0Z06T 1992 Mar 19 1827 R/A/G190H/0.25X2.0Y0RV0Z07T 1.077 1992 Mar 19 1949 R/A/G270H/0.25X2.0Y0RV0Z08T 1.089 1992 Mar 19 853 R/B/G160L/1.0 OFF1253-055 Y0PE0B02T 1992 Apr 08 1269 S/A/G190H/4.3 BIN 0.12Y0PE0B03T 1992 Apr 08 1279 S/A/G190H/4.3Y0PE0B04T 1992 Apr 08 1278 S/A/G270H/4.3Y0PE0B05T 1992 Apr 08 917 S/A/G400H/4.31254+047 Y1450E03T 1.075 1993 Feb 17 2290 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450E04T 1.075 1993 Feb 17 2290 R/A/G190H/0.25X2.0Y1450E05T 1.075 1993 Feb 17 2290 R/A/G190H/0.25X2.0Y1450E06T 1.075 1993 Feb 17 2290 R/A/G190H/0.25X2.0Y1450E07T 1.075 1993 Feb 17 1992 R/A/G270H/0.25X2.0Y1450E08T 1993 Feb 17 853 R/B/G160L/1.0 OFF1257+346 Y1LO0203T 1993 De 03 601 R/A/G270H/0.25X2.0 BIN+PK 0.034Y1LO0204T 1993 De 03 2216 R/A/G270H/0.25X2.0Y1LO0205T 1993 De 03 1352 R/A/G270H/0.25X2.01257+286 Y1HI1402T 1993 Jul 15 759 S/B/G130H/4.3 PK 0.41259+593 Y0RV1J03T 1991 De 27 2398 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1J04T 1991 De 27 879 R/A/G270H/0.25X2.0Y0VM0303T 1992 Feb 28 2739 R/B/G130H/0.25X2.0 BIN+PK 0.034Y0VM0304T 1992 Feb 28 2739 R/B/G130H/0.25X2.0Y0VM0305T 1992 Feb 28 2739 R/B/G130H/0.25X2.0Y0VM0306T 1992 Feb 28 2739 R/B/G130H/0.25X2.0



{183{

Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0VM0307T 1992 Feb 28 2739 R/B/G130H/0.25X2.0Y0VM0308T 1992 Feb 28 2738 R/B/G130H/0.25X2.0Y0VM0309T 1992 Feb 28 2738 R/B/G130H/0.25X2.01302-102 Y1020103T 1992 Jul 17 2441 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1020104T 1992 Jul 17 939 R/A/G270H/0.25X2.01306+303 Y1HI1502T 1993 Jul 17 480 S/B/G160L/4.3 PK 0.4Y1HI1602T 1.263 1993 Jul 16 560 S/A/G270H/4.3 PK 0.41307+085 Y1HK0102T 1993 Jul 21 480 S/A/G190H/4.3 PK 0.41317+277 Y0RV0X03T 1992 Jan 20 1492 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0X04T 1992 Jan 20 1492 R/A/G190H/0.25X2.0Y0RV0X05T 1992 Jan 20 1492 R/A/G190H/0.25X2.0Y0RV0X06T 1992 Jan 20 1026 R/A/G270H/0.25X2.0Y0RV0X07T 1.045 1992 Jan 20 797 R/B/G160L/1.0 OFF1317+520 Y1HK0402T 1993 Jul 08 480 S/B/G160L/4.3 PK 0.4Y1HK0502T 1993 Jul 19 520 S/A/G270H/4.3 PK 0.41318+290 Y1550302T 1992 Nov 27 1000 S/B/G160L/1.0 BIN 0.121321+294 Y1HK0602T 1993 Jul 15 480 S/B/G160L/4.3 PK 0.41328+307 Y0PL0103T 1991 De 03 899 S/A/G160L/4.3 BIN 0.121332+552 Y1HK0802T 1993 Jul 15 480 S/B/G160L/4.3 PK 0.41333+176 Y0RV1103T 1992 Feb 12 1633 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1104T 1992 Feb 12 1633 R/A/G190H/0.25X2.0Y0RV1105T 1992 Feb 13 1092 R/A/G270H/0.25X2.0Y0RV1106T 1992 Feb 13 530 R/B/G160L/1.0 OFF1334-005 Y1290102T 1993 Feb 06 1126 R/B/G160L/4.3 BIN 0.12Y1290103T 1993 Feb 06 563 R/B/PRISM/4.31338+416 Y0RV1K03T 1992 Feb 15 1060 R/A/G270H/0.25X2.0 BIN+PK 0.034Y0RV1K04T 1992 Feb 15 797 R/B/G160L/1.0 OFF
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)1340+606 Y12B0702T 1993 Apr 06 883 S/A/G270H/4.3 BIN 0.12Y12B0703T 1993 Apr 06 879 S/A/G270H/4.31340+289 Y0RV0L02T 1992 Feb 03 1060 R/B/G160L/1.0 BIN 0.121347+539 Y0RV1D02T 1991 De 27 1538 R/B/G160L/1.0 BIN 0.121349+001 Y1HK0A02T 1993 Jul 25 480 S/B/G160L/4.3 PK 0.41351+640 Y0P80303T 1991 Sep 05 1599 S/B/G130H/0.25X2.0 BIN+PK 0.025Y0P80304T 1991 Sep 05 1599 S/B/G130H/0.25X2.0Y0P80305T 1991 Sep 05 1400 S/B/G270H/0.25X2.0Y0P80306T 1991 Sep 05 1500 S/B/G190H/0.25X2.0Y0P80307T 1991 Sep 05 1500 S/B/G190H/0.25X2.01352+011 Y0RV0A03T 1991 De 14 1768 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0A04T 1991 De 14 1768 R/A/G190H/0.25X2.0Y0RV0A05T 1991 De 14 1768 R/A/G190H/0.25X2.0Y0RV0A06T 1.033 1991 De 14 1167 R/A/G270H/0.25X2.0Y0RV0A07T 1.033 1991 De 14 530 R/B/G160L/1.0 OFF1354+195 Y0RV1303T 1992 Feb 26 1758 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1304T 1992 Feb 26 1758 R/A/G190H/0.25X2.0Y0RV1305T 1992 Feb 26 1077 R/A/G270H/0.25X2.0Y0RV1306T 1992 Feb 27 530 R/B/G160L/1.0 OFFY12B0802T 1.224 1993 Apr 29 492 S/A/G190H/4.3 BIN 0.12Y12B0803T 1.224 1993 Apr 29 221 S/A/G270H/4.3Y12B0804T 1.224 1993 Apr 29 173 S/A/G400H/4.31355-416 Y1HK0B02T 1993 Jul 15 639 S/A/G190H/4.3 PK 0.41356+581 Y1F90602T 1993 Aug 09 659 S/A/G270H/4.3 BIN 0.121401+098 Y1HK0D02T 1993 Jul 25 639 S/A/G190H/4.3 PK 0.41402+261 Y1HK0E02T 1993 Jul 19 560 S/A/G190H/4.3 PK 0.41407+265 Y0RV0C03T 1992 Mar 08 2134 R/A/G190H/0.25X2.0 BIN+PK 0.034
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0RV0C04T 1992 Mar 08 2134 R/A/G190H/0.25X2.0Y0RV0C05T 1992 Mar 08 1126 R/A/G270H/0.25X2.0Y0RV0C06T 1.064 1992 Mar 08 676 R/B/G160L/1.0 OFFPG 1411+442 Y11U0103T 1.064 1992 Ot 03 751 R/A/G270H/0.25X2.0 BIN+PK 0.025Y11U0104T 1992 Ot 03 1878 R/A/G190H/0.25X2.0Y11U0202T 1992 Ot 03 2593 R/B/G130H/0.25X2.0 BIN+PK+OFF+PK 0.034Y11U0203T 1992 Ot 03 2592 R/B/G130H/0.25X2.0Y11U0204T 1992 Ot 03 2592 R/B/G130H/0.25X2.01413+117A Y1FB0203T 1993 Jun 23 1760 S/A/G570H/0.5 INT+PK 0.055Y1FB0204T 1993 Jun 23 1759 S/A/G570H/0.51413+117D Y1FB0206T 1993 Jun 23 1200 S/A/G570H/0.5 PK 0.055Y1FB0207T 1993 Jun 23 709 S/A/G570H/0.5Y1FB0208T 1993 Jun 23 2109 S/A/G570H/0.5Y1FB020AT 1993 Jun 23 1699 S/A/G570H/0.5 PK 0.0551413+117B Y1FB0303T 1993 Jun 27 2227 S/A/G570H/0.5 INT+PK 0.055Y1FB0304T 1993 Jun 27 2219 S/A/G570H/0.51413+117C Y1FB0306T 1993 Jun 27 1320 S/A/G570H/0.5 PK 0.055Y1FB0307T 1993 Jun 27 650 S/A/G570H/0.5Y1FB0308T 1993 Jun 27 2169 S/A/G570H/0.5Y1FB030AT 1993 Jun 27 999 S/A/G570H/0.5 PK 0.0551415+451 Y10Q0203T 1992 Sep 06 1502 R/A/G270H/0.25X2.0 BIN+PK 0.0251415+172 Y0RV1X02T 1992 Feb 11 1519 R/B/G160L/1.0 BIN 0.12NGC 5548 (Low Flux) Y0YA0202T 1992 Jul 05 1649 S/B/G130H/1.0 BIN 0.12Y0YA0203T 1992 Jul 05 1649 S/B/G130H/1.0Y0YA0204T 1992 Jul 05 1200 S/B/G190H/1.0Y0YA0205T 1992 Jul 05 480 S/B/G270H/1.0NGC 5548 Y1BP0104T 1993 Apr 19 1295 S/B/G190H/4.3 PK3 0.18
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y1BP0105T 1.082 1993 Apr 19 1750 S/B/G130H/4.3Y1BP0204T 1993 Apr 20 1295 S/B/G190H/4.3 PK3 0.18Y1BP0205T 1.082 1993 Apr 20 1750 S/B/G130H/4.3Y1BP0304T 1993 Apr 21 1295 S/B/G190H/4.3 PK3 0.18Y1BP0305T 1.082 1993 Apr 21 1750 S/B/G130H/4.3Y1BP0404T 1993 Apr 22 1295 S/B/G190H/4.3 PK3 0.18Y1BP0405T 1.082 1993 Apr 22 1750 S/B/G130H/4.3Y1BP0504T 1993 Apr 23 1295 S/B/G190H/4.3 PK3 0.18Y1BP0505T 1.082 1993 Apr 23 1750 S/B/G130H/4.3Y1BP0604T 1993 Apr 24 1295 S/B/G190H/4.3 PK3 0.18Y1BP0605T 1.082 1993 Apr 24 1750 S/B/G130H/4.3Y1BP0704T 1993 Apr 25 1295 S/B/G190H/4.3 PK3 0.18Y1BP0705T 1.082 1993 Apr 25 1750 S/B/G130H/4.3Y1BP0804T 1993 Apr 26 1295 S/B/G190H/4.3 PK3 0.18Y1BP0805T 1.082 1993 Apr 26 1750 S/B/G130H/4.3Y1BP0904T 1993 Apr 27 1295 S/B/G190H/4.3 PK3 0.18Y1BP0905T 1.082 1993 Apr 27 1750 S/B/G130H/4.3Y1BP0A04T 1993 Apr 28 1295 S/B/G190H/4.3 PK3 0.18Y1BP0A05T 1.082 1993 Apr 28 1750 S/B/G130H/4.3Y1BP0B04M 1993 Apr 29 1295 S/B/G190H/4.3 PK3 0.18Y1BP0B05T 1.082 1993 Apr 29 1750 S/B/G130H/4.3Y1BP0C04T 1993 Apr 30 1295 S/B/G190H/4.3 PK3 0.18Y1BP0C05T 1.082 1993 Apr 30 1750 S/B/G130H/4.3Y1BP0D04T 1993 May 01 1295 S/B/G190H/4.3 PK3 0.18Y1BP0D05T 1.082 1993 May 01 1750 S/B/G130H/4.3Y1BP0E04T 1993 May 02 1295 S/B/G190H/4.3 PK3 0.18Y1BP0E05T 1.082 1993 May 02 1750 S/B/G130H/4.3
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y1BP0F04T 1993 May 03 1295 S/B/G190H/4.3 PK3 0.18Y1BP0F05T 1.082 1993 May 03 1750 S/B/G130H/4.3Y1BP0G04T 1993 May 04 1295 S/B/G190H/4.3 PK3 0.18Y1BP0G05T 1.082 1993 May 04 1750 S/B/G130H/4.3Y1BP0H04T 1993 May 05 1295 S/B/G190H/4.3 PK3 0.18Y1BP0H05T 1.082 1993 May 05 1750 S/B/G130H/4.3Y1BP0I04T 1993 May 06 1295 S/B/G190H/4.3 PK3 0.18Y1BP0I05T 1.082 1993 May 06 1750 S/B/G130H/4.3Y1BP0J04T 1993 May 07 1295 S/B/G190H/4.3 PK3 0.18Y1BP0J05T 1.082 1993 May 07 1750 S/B/G130H/4.3Y1BP0K04T 1993 May 08 1295 S/B/G190H/4.3 PK3 0.18Y1BP0K05T 1.082 1993 May 08 1750 S/B/G130H/4.3Y1BP0L04T 1993 May 09 1295 S/B/G190H/4.3 PK3 0.18Y1BP0L05T 1.082 1993 May 09 1750 S/B/G130H/4.3Y1BP0M04T 1993 May 10 1295 S/B/G190H/4.3 PK3 0.18Y1BP0M05T 1.082 1993 May 10 1750 S/B/G130H/4.3Y1BP0N04T 1993 May 11 1295 S/B/G190H/4.3 PK3 0.18Y1BP0N05T 1.082 1993 May 11 1750 S/B/G130H/4.3Y1BP0O04T 1993 May 12 1295 S/B/G190H/4.3 PK3 0.18Y1BP0O05T 1.082 1993 May 12 1750 S/B/G130H/4.3Y1BP0P04T 1993 May 13 1295 S/B/G190H/4.3 PK3 0.18Y1BP0P05T 1.082 1993 May 13 1750 S/B/G130H/4.3Y1BP0Q04T 1993 May 14 1295 S/B/G190H/4.3 PK3 0.18Y1BP0Q05M 1.082 1993 May 14 1750 S/B/G130H/4.3Y1BP0R04T 1993 May 15 1295 S/B/G190H/4.3 PK3 0.18Y1BP0R05T 1.082 1993 May 15 1750 S/B/G130H/4.3Y1BP0S04T 1993 May 16 1295 S/B/G190H/4.3 PK3 0.18
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y1BP0S05T 1.082 1993 May 16 1750 S/B/G130H/4.3Y1BP0T04T 1993 May 17 1295 S/B/G190H/4.3 PK3 0.18Y1BP0T05T 1.082 1993 May 17 1750 S/B/G130H/4.3Y1BP0U04T 1993 May 18 1295 S/B/G190H/4.3 PK3 0.18Y1BP0U05T 1.082 1993 May 18 1750 S/B/G130H/4.3Y1BP0V04T 1993 May 19 1295 S/B/G190H/4.3 PK3 0.18Y1BP0V05T 1.082 1993 May 19 1750 S/B/G130H/4.3Y1BP0W04T 1993 May 20 1295 S/B/G190H/4.3 PK3 0.18Y1BP0W05T 1.082 1993 May 20 1750 S/B/G130H/4.3Y1BP0X04T 1993 May 21 1295 S/B/G190H/4.3 PK3 0.18Y1BP0X05T 1.082 1993 May 21 1750 S/B/G130H/4.3Y1BP0Y04T 1993 May 22 1295 S/B/G190H/4.3 PK3 0.18Y1BP0Y05T 1.082 1993 May 22 1750 S/B/G130H/4.3Y1BP0Z04T 1993 May 23 1295 S/B/G190H/4.3 PK3 0.18Y1BP0Z05T 1.082 1993 May 23 1750 S/B/G130H/4.3Y1BP1004T 1993 May 24 1295 S/B/G190H/4.3 PK3 0.18Y1BP1005T 1.082 1993 May 24 1750 S/B/G130H/4.3Y1BP1104T 1993 May 25 1295 S/B/G190H/4.3 PK3 0.18Y1BP1105T 1.082 1993 May 25 1750 S/B/G130H/4.3Y1BP1204T 1993 May 26 1295 S/B/G190H/4.3 PK3 0.18Y1BP1205T 1.082 1993 May 26 1750 S/B/G130H/4.3Y1BP1304T 1993 May 27 1295 S/B/G190H/4.3 PK3 0.18Y1BP1305T 1.082 1993 May 27 1750 S/B/G130H/4.31424-118 Y0RV1503T 1992 Mar 13 1654 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1504T 1992 Mar 13 1654 R/A/G190H/0.25X2.0Y0RV1505T 1992 Mar 13 1654 R/A/G190H/0.25X2.0Y0RV1506T 1992 Mar 13 1653 R/A/G190H/0.25X2.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0RV1507T 1992 Mar 13 1893 R/A/G270H/0.25X2.0Y0RV1508T 1992 Mar 13 563 R/B/G160L/1.0 OFF1425+200 Y1HK0F02T 1993 Jul 07 560 S/A/G190H/4.3 BIN 0.121435-015 Y1HK0K02T 1993 Jul 19 360 S/B/G160L/4.3 BIN 0.121435+638 Y0O95103T 1991 Nov 02 1591 R/A/G270H/0.25X2.0 BIN+PK 0.025Y0O95104T 1991 Nov 03 1591 R/A/G270H/0.25X2.0MRK 478 Y1HK0L02T 1993 Aug 01 679 S/A/G190H/4.3 PK 0.41442+101 Y0LF0303T 1991 Jun 06 50 S/B/G160L/4.3 BIN 0.12Y0LF0304T 1991 Jun 06 1200 S/B/G160L/4.3Y0LF0305T 1991 Jun 06 50 S/B/G160L/4.3Y0LF0306T 1991 Jun 06 600 S/B/PRISM/4.31444+407 Y10Q0303T 1992 Sep 05 1314 R/A/G270H/0.25X2.0 BIN+PK 0.025Y10Q0304T 1992 Sep 05 1690 R/A/G190H/0.25X2.0Y10Q0305T 1992 Sep 05 1690 R/A/G190H/0.25X2.01451-375 Y1IP0504T 1993 Aug 06 220 S/B/G190H/1.0 PK3 0.18Y1IP0505T 1993 Aug 06 2469 S/B/G190H/1.0Y1IP0506T 1993 Aug 06 637 S/B/G190H/1.01512+370 Y0RV1703T 1992 Jan 26 1449 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1704T 1992 Jan 26 1449 R/A/G190H/0.25X2.0Y0RV1705T 1992 Jan 26 1449 R/A/G190H/0.25X2.0Y0RV1706T 1992 Jan 26 1379 R/A/G270H/0.25X2.01522+101 Y0UW0102T 1992 Mar 14 100 S/A/G270H/4.3 BIN 0.12Y0UW0103T 1992 Mar 14 1318 R/A/G270H/1.0Y0UW0104T 1992 Mar 14 1318 R/A/G270H/1.0Y0UW0105T 1992 Mar 14 2371 R/A/G190H/1.0Y0UW0106T 1992 Mar 14 2371 R/A/G190H/1.0Y0UW0107T 1992 Mar 14 2371 R/A/G190H/1.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0UW0108T 1992 Mar 14 2371 R/A/G190H/1.0Y0UW0109T 1.058 1992 Mar 14 1878 R/B/G160L/1.0 OFFY0UW010AT 1.058 1992 Mar 14 1878 R/B/G160L/1.0Y0UW010BT 1.058 1992 Mar 14 1878 R/B/G160L/1.0Y0UW010CT 1.058 1992 Mar 14 100 S/B/G160L/4.31538+477 Y11U0303T 1992 Sep 25 1878 R/A/G270H/0.25X2.0 BIN+PK 0.025Y1450G03T 1.206 1993 Apr 13 2441 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450G04T 1.206 1993 Apr 13 2441 R/A/G190H/0.25X2.0Y1450G05T 1.206 1993 Apr 13 2441 R/A/G190H/0.25X2.0Y1450G06T 1.308 1993 Apr 13 563 R/B/G160L/1.0 OFF1543+489 Y1HK0O02T 1993 Jul 07 759 S/B/G130H/4.3 PK 0.41545+210 Y0PE0C02T 1992 Apr 10 1149 S/B/G130H/4.3 BIN 0.12Y0PE0C03T 1992 Apr 10 1160 S/B/G130H/4.3Y0PE0D02T 1992 Apr 08 383 S/A/G190H/4.3 BIN 0.12Y0PE0D03T 1992 Apr 08 224 S/A/G270H/4.3Y0PE0D04T 1992 Apr 08 156 S/A/G400H/4.31555+332 Y12B0902T 1993 May 22 1017 S/A/G270H/4.3 BIN 0.121611+343 Y0PE0F02T 1992 Apr 04 875 S/A/G270H/4.3 BIN 0.12Y0PE0F03T 1992 Apr 04 689 S/A/G400H/4.31612+261 Y1HK0P02T 1993 Jul 23 639 S/A/G190H/4.3 PK 0.41618+177 Y0PE0G02T 1.345 1991 Sep 07 648 S/A/G190H/4.3 BIN 0.12Y0PE0G03T 1.276 1991 Sep 07 344 S/A/G270H/4.3Y0PE0G04T 1.317 1991 Sep 07 252 S/A/G400H/4.3Y0RV0E03T 1992 Apr 03 1824 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0E04T 1992 Apr 03 1824 R/A/G190H/0.25X2.0Y0RV0E05T 1992 Apr 03 1824 R/A/G190H/0.25X2.0Y0RV0E06T 1.062 1992 Apr 03 1838 R/A/G270H/0.25X2.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0RV0E07T 1992 Apr 03 563 R/B/G160L/1.0 OFF1628.5+3808 Y1550402M 1992 Ot 27 1000 S/B/G160L/1.0 BIN 0.121628.6+3806 Y1550502T 1992 Nov 01 1000 S/B/G160L/1.0 BIN 0.121631+395 Y1HK0R02T 1993 Jul 21 399 S/A/G270H/4.3 PK 0.41634+706 Y0O95203T 1991 Nov 03 1414 R/A/G270H/0.25X2.0 BIN+PK 0.025Y0O95204T 1991 Nov 03 1414 R/A/G270H/0.25X2.01637+574 Y1170502T 1992 Aug 11 1313 S/A/G190H/4.3 BIN 0.12Y1170503T 1992 Aug 11 563 S/A/G270H/4.3Y1170504T 1992 Aug 11 450 S/A/G400H/4.31641+399 Y0PE0I02T 1992 Jun 07 425 S/A/G190H/4.3 BIN 0.12Y0PE0I03T 1992 Jun 07 224 S/A/G270H/4.3Y0PE0I04T 1992 Jun 07 189 S/A/G400H/4.31656+053 Y0RV1Y02T 1992 Feb 19 1060 R/B/G160L/1.0 BIN 0.121700+518 Y1020203T 1992 Aug 17 2499 R/B/G130H/0.25X2.0 BIN+PK 0.034Y1020204T 1992 Aug 17 2499 R/B/G130H/0.25X2.0Y1020205T 1992 Aug 18 2498 R/B/G130H/0.25X2.0Y1020206T 1992 Aug 18 2498 R/B/G130H/0.25X2.0Y1020207T 1992 Aug 18 2498 R/B/G130H/0.25X2.0Y1020208T 1992 Aug 18 2498 R/B/G130H/0.25X2.0Y1450H03T 1992 De 12 2026 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450H04T 1992 De 12 859 R/A/G270H/0.25X2.01700+642 Y0TK0103T 1992 Feb 13 2799 S/B/G130H/0.25X2.0 BIN+PK 0.028Y0TK0104T 1992 Feb 14 2809 S/B/G130H/0.25X2.0Y0TK0105T 1992 Feb 14 2809 S/B/G130H/0.25X2.0Y0TK0106T 1992 Feb 14 2809 S/B/G130H/0.25X2.0Y0TK0107T 1992 Feb 14 2809 S/B/G130H/0.25X2.0Y0TK0203T 1991 De 13 2679 S/A/G190H/0.25X2.0 BIN+PK 0.028
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0TK0204T 1991 De 13 2679 S/A/G190H/0.25X2.0Y0TK0205T 1991 De 13 2689 S/A/G190H/0.25X2.0Y0TK0206T 1991 De 13 2689 S/A/G190H/0.25X2.0Y0TK0207T 1991 De 13 2689 S/A/G190H/0.25X2.0Y0TK0208T 1991 De 14 2689 S/A/G190H/0.25X2.0Y0TK0209T 1991 De 14 2249 S/A/G270H/0.25X2.0Y0TK020AT 1991 De 14 2249 S/A/G270H/0.25X2.0Y0TK020BT 1991 De 14 2249 S/A/G270H/0.25X2.0Y0TK020CT 1991 De 14 2249 S/A/G270H/0.25X2.01704+608 Y0RV0G03T 1991 Ot 22 1884 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0G04T 1991 Ot 22 697 R/A/G270H/0.25X2.0Y0VM0103T 1992 Feb 15 2652 R/B/G130H/0.25X2.0 BIN+PK 0.034Y0VM0104T 1992 Feb 15 2652 R/B/G130H/0.25X2.0Y0VM0105T 1992 Feb 15 2652 R/B/G130H/0.25X2.0Y0VM0106T 1992 Feb 15 2652 R/B/G130H/0.25X2.0Y0VM0107T 1992 Feb 15 2652 R/B/G130H/0.25X2.0Y0VM0108T 1992 Feb 15 2652 R/B/G130H/0.25X2.01716+5010 Y1460902T 1992 Sep 28 1399 S/A/G190H/4.3 BIN 0.12Y1460903T 1992 Sep 28 1399 S/A/G190H/4.3Y1460904T 1992 Sep 28 1399 S/A/G190H/4.3Y1460905T 1992 Sep 28 1399 S/A/G190H/4.3Y1460A02T 1992 Sep 28 1399 S/A/G190H/4.3 BIN 0.12Y1460A03T 1992 Sep 28 1399 S/A/G190H/4.3Y1460A04T 1992 Sep 28 1399 S/A/G190H/4.3Y1460A05T 1992 Sep 28 1399 S/A/G190H/4.31718+481 Y1C30303T 1993 May 13 2579 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1C30304T 1993 May 13 1126 R/A/G270H/0.25X2.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)1821+643 Y0NT0303T 1991 Jul 08 1520 R/A/G190H/0.25X2.0 BIN+PK 0.025Y0NT0305T 1991 Jul 08 2121 R/A/G270H/0.25X2.0Y0O90303T 1991 Jul 22 1659 S/B/G130H/0.25X2.0 BIN+PK 0.025Y0O90304T 1991 Jul 22 1669 S/B/G130H/0.25X2.0Y0O90305T 1991 Jul 22 1669 S/B/G130H/0.25X2.01928+738 Y10G0603T 1992 Ot 12 1540 R/A/G270H/0.25X2.0 BIN+PK 0.025Y10G0604T 1992 Ot 12 2066 R/A/G190H/0.25X2.0Y10G0605T 1992 Ot 12 2066 R/A/G190H/0.25X2.03C 405 Y1BF0102T 1993 May 23 1905 S/B/G160L/4.3 BIN+OFF 0.12Y1BF0103T 1993 May 23 1899 S/B/G160L/4.3Y1BF0104T 1993 May 23 1909 S/B/G160L/4.3Y1BF0105T 1993 May 23 1905 S/A/G270H/4.3 OFFY1BF0106T 1993 May 23 1899 S/A/G270H/4.3Y1BF0107T 1993 May 23 1909 S/A/G270H/4.3MRK 509 Y0YA0302T 1992 Jun 21 2099 S/B/G130H/1.0 BIN 0.12Y0YA0303T 1992 Jun 21 2099 S/B/G130H/1.0Y0YA0304T 1992 Jun 21 1620 S/B/G190H/1.0Y0YA0305T 1.029 1992 Jun 21 600 S/B/G270H/1.02112+059 Y10G0203T 1992 Sep 19 2371 R/A/G190H/0.25X2.0 BIN+PK 0.025Y10G0204T 1992 Sep 19 2371 R/A/G190H/0.25X2.0Y10G0205T 1992 Sep 19 1690 R/A/G270H/0.25X2.02128-123 Y1HE0F03T 1993 Nov 02 864 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1HE0F04T 1993 Nov 02 2404 R/A/G190H/0.25X2.0Y1HE0F05T 1993 Nov 02 1953 R/A/G190H/0.25X2.0Y1HE0F06T 1993 Nov 02 150 R/A/G270H/0.25X2.0Y1HE0F07T 1993 Nov 02 1690 R/A/G270H/0.25X2.02135-147 Y10F0102T 1992 Sep 13 2369 R/B/G130H/1.0 BIN 0.12
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y10F0103T 1992 Sep 13 2419 R/B/G130H/1.0Y10F0104T 1992 Sep 13 2181 R/A/G190H/1.02141+175 Y0UE0103T 1992 Jan 07 2042 R/B/G130H/1.0 BIN 0.12Y0UE0104T 1992 Jan 07 2042 R/B/G130H/1.0Y0UE0105T 1.055 1992 Jan 07 1046 R/A/G270H/1.0 OFFY0UE0106T 1992 Jan 07 1001 R/A/G190H/1.0Y0UE0107T 1992 Jan 07 100 S/A/G190H/4.32145+067 Y0RV0M03T 1991 Ot 22 1485 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0M04T 1991 Ot 22 1485 R/A/G190H/0.25X2.0Y0RV0M05T 1.103 1991 Ot 22 904 R/A/G270H/0.25X2.02155-304 Y0NB0207T 1991 Jul 10 1500 S/B/G130H/1.0 BIN 0.122201+315 Y0PE0J02T 1991 Sep 07 1389 S/B/G130H/4.3 BIN 0.12Y0PE0J03T 1991 Sep 07 1400 S/B/G130H/4.3Y0PE0J04T 1991 Sep 07 1103 S/B/G190H/4.3Y0PE0K02T 1.055 1991 Sep 06 221 S/A/G270H/4.3 BIN 0.12Y0PE0K03T 1.055 1991 Sep 06 131 S/A/G400H/4.32215-037 Y1HK0W02T 1993 Jul 09 759 S/B/G130H/4.3 PK 0.42216-038 Y1EM0102P 1993 Ot 03 665 S/A/G190H/4.3 BIN 0.12Y1EM0103P 1993 Ot 03 486 S/A/G270H/4.3Y1EM0104P 1993 Ot 03 294 S/A/G400H/4.32223-052 Y0PE0M02T 1991 Sep 11 966 S/A/G270H/4.3 BIN 0.12Y0PE0M03T 1991 Sep 11 960 S/A/G270H/4.3Y0PE0M04T 1991 Sep 11 147 S/A/G400H/4.32230+114 Y0PE0N02T 1991 Sep 12 953 S/A/G270H/4.3 BIN 0.12Y0PE0N03T 1991 Sep 12 648 S/A/G400H/4.32243-123 Y1450J03T 1993 Ot 09 2281 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450J04T 1993 Ot 09 2281 R/A/G190H/0.25X2.0
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y1450J05T 1993 Ot 09 2281 R/A/G190H/0.25X2.0Y1450J06T 1993 Ot 09 2192 R/A/G270H/0.25X2.0Y1450J07T 1993 Ot 09 563 R/B/G160L/1.0 OFF2251+158 (Low Flux) Y0PE0O02T 1991 Sep 11 504 S/A/G190H/4.3 BIN 0.12Y0PE0O03T 1991 Sep 11 953 S/A/G270H/4.3Y0PE0O04T 1991 Sep 12 648 S/A/G400H/4.32251+158 Y0RV1M03T 1991 Nov 15 1531 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1M04T 1991 Nov 15 1531 R/A/G190H/0.25X2.0Y0RV1M05T 1991 Nov 15 1531 R/A/G190H/0.25X2.0Y0RV1M06T 1991 Nov 15 1244 R/A/G270H/0.25X2.0Y0RV1N01T 1991 Nov 15 530 R/B/G160L/1.0 OFF2251+113 Y0PE0P02T 1991 Sep 06 1980 S/B/G130H/4.3 BIN 0.12Y0PE0P03T 1991 Sep 06 731 S/B/G190H/4.3Y0PE0Q02T 1991 Sep 06 162 S/A/G270H/4.3 BIN 0.12Y0PE0Q03T 1991 Sep 06 140 S/A/G400H/4.3Y0RV0H03T 1991 Ot 23 1769 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV0H04T 1991 Ot 23 1769 R/A/G190H/0.25X2.0Y0RV0H05T 1991 Ot 23 1769 R/A/G190H/0.25X2.0Y0RV0H06T 1991 Ot 23 1368 R/A/G270H/0.25X2.0Y1450K03T 1992 De 04 2538 R/B/G130H/0.25X2.0 BIN+PK 0.034Y1450K04T 1992 De 04 2538 R/B/G130H/0.25X2.0Y1450K05T 1992 De 04 2537 R/B/G130H/0.25X2.0Y1450K06T 1992 De 04 2537 R/B/G130H/0.25X2.0Y1450K07T 1992 De 04 2537 R/B/G130H/0.25X2.0Y1450K08T 1992 De 04 2537 R/B/G130H/0.25X2.0Y1450K09T 1992 De 04 2537 R/B/G130H/0.25X2.02300-683 Y0RV1O03T 1992 Jun 16 2613 R/A/G190H/0.25X2.0 BIN+PK 0.034
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Table 1|ContinuedTarget Rootname Sale Observation Exp. FOS Targ. Aq. Targ. Aq.Fatora Date Time Con�gurationb Strategy Unert.d(s) (00)Y0RV1O04T 1992 Jun 16 2613 R/A/G190H/0.25X2.0Y0RV1O05T 1992 Jun 16 1782 R/A/G270H/0.25X2.0Y0RV1O06T 1992 Jun 16 563 R/B/G160L/1.02308+098 Y14K0202T 1992 Ot 12 995 R/A/G270H/1.0 BIN 0.12Y14K0203T 1992 Ot 12 1878 R/A/G190H/1.0Y14K0204T 1992 Ot 12 1878 R/A/G190H/1.0Y1HK0Z02T 1993 Jul 07 480 S/B/G130H/4.3 PK 0.42340-036 Y0RV1Q03T 1991 Ot 28 1363 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1Q04T 1991 Ot 28 1363 R/A/G190H/0.25X2.0Y0RV1Q05T 1991 Ot 28 1363 R/A/G190H/0.25X2.0Y0WR6103T 1.197 1993 Jan 18 1308 R/A/G270H/0.25X2.0 BIN+PK 0.034Y0WR6104T 1.124 1993 Jan 18 563 R/B/G160L/1.02344+092 Y1450L03T 1992 Ot 07 2561 R/A/G190H/0.25X2.0 BIN+PK 0.034Y1450L04T 1992 Ot 07 2561 R/A/G190H/0.25X2.0Y1450L05T 1992 Ot 07 1656 R/A/G270H/0.25X2.0Y1450L06T 1992 Ot 07 563 R/B/G160L/1.0 OFF2349-014 Y1HK1002T 1993 Jul 09 480 S/A/G190H/4.3 PK 0.42352-342 Y0RV1S03T 1992 Jun 24 1726 R/A/G190H/0.25X2.0 BIN+PK 0.034Y0RV1S04T 1992 Jun 24 1726 R/A/G190H/0.25X2.0Y0RV1S05T 1992 Jun 24 1726 R/A/G190H/0.25X2.0Y0RV1S06T 1992 Jun 24 1632 R/A/G270H/0.25X2.0Y0RV1S07T 1992 Jun 24 563 R/B/G160L/1.0aMultipliative sale fator applied to dataset ux values, as desribed in setion 4.3.4.bGroundmode (R = RAPID-READOUT, S = SPECTROSCOPY)/Detetor (A = AMBER, B = BLUE)/Disperser/Aperture.BIN = Binary Searh, BLIND = Blind Pointing (no target aquisition), INT = Interative Aquisition, OFF = O�set (from previouspointing, or sideswith), PK(n) = Peakup (n-stage) (e.g., BIN+PK+OFF+PK represents a target aquisition sequene onsisting of abinary searh followed by a peakup, an o�set from the peakup position, and another peakup after the o�set.dNominal unertainty of the �nal step of the target aquisition strategy in arseonds.
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Table 2. FOS Disperser Overlap Region StatistisDispersers Mean Ratioa Standard Deviationa Median RatioaAll 0.976 (0.920) 0.065 (0.221) 0.975 (0.971)High resolution 0.971 (0.937) 0.054 (0.160) 0.973 (0.970)High resolution (RD/RD) 0.972 (0.946) 0.052 (0.145) 0.973 (0.972)High resolution (BL/BL) 0.969 (0.927) 0.067 (0.132) 0.976 (0.971)High resolution (BL/RD) 0.956 (0.802) 0.070 (0.333) 0.951 (0.948)High/low resolutionb 1.000 (0.978) 0.090 (0.202) 1.006 (1.006)NGC 5548 sample 1.023 (1.150) 0.025 (0.384) 1.026 (1.029)aThe values listed �rst are for the \good" overlaps whih range from 0.8 to 1.25; theorresponding values for the entire sample are given in parentheses.bThe low resolution dispersers inlude the G160L and G650L grating and the PRISM.This is a uniform sample of 39 observations onsisting of G130H and G190H spetra of thenuleus of NGC 5548 obtained with the FOS blue detetor. A three stage peakup targetaquisition strategy was used for eah observation.


