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An area overing 3.85 square degrees entred at l = 353:Æ0 and b = +3:Æ0 and extendingin RA from 17h11m to 17h19m and in De from �32Æ000 to �34Æ180 (epoh 2000.0) hasbeen searhed for faint Mira type stars and their periods of light variations. An importantfeature of this �eld is its low foreground obsuration and the uniform areal distributionof the obsuring matter as shown by earlier investigations at the Lund Observatory on-erning the loal galati struture in this region (Roslund, 1966). The purpose of thepresent investigation has been to enquire into the potentiality of studying with mediumsized telesopes the spheroidal halo of Pop II stars around the galati entre with thehelp of faint Mira type variables in low foreground obsuration �elds like ours. 16 newMira variables were deteted in the �eld and their periods of light variations determinedtogether with 54 stars already known to be variable.The searh was made by using Kodak l03a-E plates photographed in red light througha Shott RG 1 �lter with the 50/65 m Uppsala-Shmidt telesope at Mount StromloObservatory in Australia at intervals of about 30 days during an observing season ofusually seven months a year from April to Otober. The observations span �ve seasonsfrom April 1967 to Otober 1971 and over a total length of 1634 days. Altogether 30 redsearh plates were obtained.Eah plate was alibrated using R magnitudes in the UBVRI system (Johnson, 1964)measured photoeletrially for forty stars of spetral lass M with the 1 metre ESO pho-tometri telesope at La Silla in Chile.The limiting magnitude of the plates is about R = 14:5 before the e�et of the seeingauses the photographi alibration urve to level o�. For a star to be assigned a Miratype variable, its light urve must be known for a minimum of one and a half magnitudes,setting the limiting magnitude at maximum light for this searh of faint Mira type stars atR = 13:0. This magnitude should orrespond to about V = 14:5 for Mira type variablesof early spetral lass M and to V = 15:5 for those of late spetral lass, not taking intoaount any interstellar reddening beyond that enountered in the loal spiral arm.The stars that vary in brightness were found by blinking sixteen plates arranged infourteen pairs. As only variables with large light variations were looked for, a simpleblinking devie was invented. It onsisted of two reading projetors for miro�lm adjustedto projet the same �eld of two plates on the same sreen so that their stellar imagesoverlapped. The blinking e�et was obtained by alternatively swithing the light o� andon between the two projetors in quik suession. By this means, approximately 150variables with amplitudes larger than about two magnitudes were deteted. Seventy of
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these stars showed regular or nearly regular light variations with periods longer than 150days. They are here referred to as Mira type variables and are listed with their mainharateristis in the Catalogue at the end of the artile. 16 of the stars in the Cataloguehave not been known to be variable.For stars with image sizes larger than the seeing diameter, their apparent magnitudeswere obtained by moving the plate with a mirometer srew a distane orresponding tothe image diameter of the stars seen projeted on the sreen. This method was felt tobe superior to the iris photometer method as most star images in this densly populated�eld were seriously disturbed by neighbouring stars. A mean error of 0.2 magnitude inone measurement was estimated from measurements on several plates of stars of onstantbrightness.This proedure ould not be adapted to stars just above the limiting magnitude of theplates as the image size of these stars is pratially the same as the seeing diameter overa wide range of magnitudes. Their magnitudes had instead to be derived from the visibleharater of the stellar images whih depends on a number of fators as the fousing andguiding of the telesope, the atmospheri seeing, extintion and sky glow and photographiproessing. These fators hange from plate to plate and an, if not ontrolled, ause anordinary star of onstant brightness to be mistaken for a variable star. The fators anto some extent be ontrolled by monitoring the appearane of the photometri standardstars. However, the eye has a tendeny to set up its own rules for judging the magnitudesof faint stars, making their magnitudes liable to large errors.A lot of attention was paid to the problem of getting reliable magnitudes for the faintstars. To be sure that the photometri plates had about the same limiting magnitude, weasertained that almost the same number of stars onsidered to be Mira type variablesappeared on eah plate.In order to get information on spetral types of the Mira variables, three long-exposuresin the near infrared on Kodak I-N plates behind a Shott RG5 �lter were obtained onwidely separated oasions with the 50/65 m Uppsala-Shmidt telesope equipped withan objetive prism giving a dispersion of 2200 �A/mm at the atmospheri A band. Thelassi�ation of the spetra followed the riteria desribed by Nassau and Velghe (Nassauand Velghe, 1964) but the spetra were then transformed to the Mount Wilson lassi�a-tion system (Adams et al., 1926) by means of the relation established by Blano (Blano,1964). As the objetive prism plates in this study only reah stars down to about I = 10:5,the faintest Mira type variables found of early spetral lass M annot be expeted to leavea lassi�able spetrum even at maximum light.The spetral type was determined only for those Mira type variables whih happenedto have an established maximum within a time interval of ten per ent of their periodof light variations from the date of exposure of one of the three objetive prism plates.Some of these stars ould not, however, be lassi�ed beause their spetra were severelydistorted by those of brighter stars in this ongested star �eld. As a onsequene, spetrallasses ould only be assigned to one half of the Mira variables found in the studied area.Only ten stars in the Catalogue were bright enough to show up on the photometriplates at minimum light { Table 1. The mean amplitude of the light variations for the�ve brightest stars is 3.4 magnitudes in red light, but it should be remembered that allthe stars at their minima are just above the sensitivity for the plates to produe an image,resulting in large errors in determining the amplitude.
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Table 1. Mira type variables with observed minima.No R �R P Sp(mag) (mag) (day)27 10.9 � 13.8 2.9 175 M339 11.2 � 14.6 3.4 185 M619 11.2 � 14.8 3.6 230 M425 11.2 � 14.8 3.6 205 �14 11.3 � 14.8 3.5 310 M501 11.5 � 14.8 3.3 225 M707 11.6 � 14.8 3.2 160 �23 12.1 � 14.8 2.7 340 �34 12.1 � 15.0 2.9 180 �10 12.3 � 14.6 2.3 330 �

The periods of the light variations of the Mira type variables are estimated to be orretwithin 5 days and the epoh of maximum light within 10 days. As the photometri plateswere only exposed at intervals of about a month, they were not appropriate for establishinglight urves for short-period variables. Therefore, variables with periods shorter than 150days were exluded from the searh. Figure 1 shows the obtained distribution of faintMira type variables as funtion of their periods. It should be noted that some of thevariables assigned a period lose to a year may in fat have a period half of that given inthe Catalogue, if they happened to have another maximum that fell outside the observingseason. On the other hand, stars with a period lose to a year and with maxima solelyoutside the observing season may have been missed altogether.There is an indiation in the Catalogue that Mira type variables of spetral lasses M3and M4 are on�ned to stars with periods shorter than 250 days. This might, however,be a misleading onlusion due to the small sample of stars of these two lasses.This projet was ompleted in 1973 but its publiation was delayed for various rea-sons. A. Terzan and his olleagues at the Lyon Observatory published in 1997 (Terzan etal., 1997) their results of an ambitious searh for very faint variables in a �eld overing100 square degrees in the diretion of the galati entre that inluded our �eld. Theirphotometri plates had been obtained with the 48 inh Mount Palomar Shmidt and the1 metre ESO Shmidt, both with a sale of 67 arse/mm, being far superior for this kindof work to the Uppsala-Shmidt with its sale of 120 arse/mm.By omparing the equatorial oordinates for the variables in our Catalogue with thosein the lists of Terzan et al. (1997 and 1982) we ould identify 54 of our variables in theirstar lists. All the remaining 16 stars might not be new disoveries as our oordinates hadbeen obtained with a simple unpretentious plate measuring mahine of unproven au-ray. With a bit more e�ort, a few more stars might be identi�ed. Some of our starsmay erroneously have been lassi�ed by us as variables or assigned inaurate oordi-nates, although two persons were always present when identifying the stars on the plates,estimating their magnitudes or measuring their oordinates.Far more serious is the fat that our magnitude sale at its faint end appears moreontrated than the one Terzan et al. used. Already at Rmax = 11:5, our stars aresystematially listed half a magnitude brighter than the same stars in Terzan's 1997list and at Rmax = 12:5 a whole magnitude brighter. No reason for this disrepany issuggested.
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Figure 1. Observed distribution in 25 day intervals of periods of light variations of faint Mira typevariables.
Referenes:Adams, W.S., Joy, A.H., and Humason, M.L., 1926, Ap. J., 64, 225Blano, V.M., 1964, A. J., 69, 730Johnson, H.L., 1964, Bol. Obs. Tonantzintla y Taubaya, 3, 305Nassau, J.J., and Velghe, A.G., 1964, Ap. J., 139, 190Roslund, C., 1966, Arkiv Astron., 4, 101Terzan, A., Bijaoui, A., Ju, K. H., Ounnas, Ch., 1982, Astron. Astrophys. Suppl. Ser.,49, 715Terzan, A., Bernard, A., and Guibert, J., 1997, Astron. Astrophys. Suppl. Ser., 123, 507

Catalogue of faint Mira type variablesColumn 1. Star number for stars in this Catalogue.Column 2. Terzan star number.Columns 3 and 4. Equatorial oordinates at the epoh 2000.0.Columns 5 and 6. Galati oordinates.Column 7. Apparent red magnitude at maximum light.Column 8. Julian date of the epoh of maximum light.Column 9. Mean period in days of light variations.Column 10. Spetral lass at maximum light.
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No Terzan �2000 Æ2000 l b Rmax E P Sp(h m s) (Æ 0 00) (Æ) (Æ) (mag) (day)01 3689 17 11 02.4 �34 02 56 351.66 +3.30 11.5 2439700 225 M702 3701 17 11 15.6 �32 38 08 352.83 +4.09 12.5 2441180 285 M603 3703 17 11 16.4 �33 59 04 351.74 +3.30 12.2 2439675 210 �04 3709 17 11 19.1 �32 26 31 353.00 +4.20 12.0 2440030 150 �05 3716 17 11 27.3 �32 56 26 352.61 +3.88 12.5 2440700 395 M606 3721 17 11 31.8 �32 25 05 353.04 +4.17 12.5 2440090 235 �07 3722 17 11 32.2 �32 29 18 352.98 +4.13 11.6 2440110 160 �08 17 11 33.2 �32 12 34 353.21 +4.29 12.5 2440485 335 �09 3729 17 11 41.8 �33 27 45 352.22 +3.53 12.6 2440690 340 M610 17 11 43.0 �33 28 03 352.21 +3.53 12.3 2440490 330 �11 17 11 43.3 �33 17 36 352.36 +3.63 12.9 2440095 290 �12 17 11 50.0 �32 34 59 352.95 +4.03 13.0 2440095 155 M7:13 3737 17 11 51.5 �32 51 59 352.72 +3.86 11.4 2440090 260 M714 3739 17 11 53.0 �33 00 59 352.60 +3.76 11.3 2440380 310 M515 17 11 53.2 �33 19 55 352.34 +3.58 11.8 2440360 235 M616 3740 17 11 53.5 �32 59 53 352.62 +3.77 12.3 2439750 250 M317 3733 17 11 55.8 �32 58 00 352.65 +3.78 11.0 2440030 345 M518 3753 17 12 05.2 �32 13 47 353.26 +4.19 12.9 2440670 335 M7:19 3754 17 12 05.9 �32 17 13 353.22 +4.15 11.2 2440690 230 M420 17 12 13.5 �32 18 54 353.21 +4.12 12.7 2440080 350 �21 3761 17 12 15.1 �33 15 18 352.45 +3.56 12.7 2440505 295 �22 3773 17 12 22.9 �34 06 53 351.77 +3.03 11.5 2439700 200 M5:23 17 12 31.5 �32 48 49 352.84 +3.77 12.1 2440440 340 �24 3792 17 12 40.9 �32 04 57 353.46 +4.17 11.9 2439690 225 �25 3801 17 12 53.8 �32 14 26 353.36 +4.05 11.2 2440040 205 �26 3805 17 13 01.2 �33 41 45 352.19 +3.17 12.2 2440380 260 M527 3806 17 13 03.1 �33 36 20 352.27 +3.22 10.9 2440480 175 M328 17 13 10.5 �32 39 23 353.05 +3.75 12.1 2439660 195 M729 3820 17 13 10.8 �32 49 19 352.92 +3.66 12.9 2439720 290 M730 3822 17 13 14.9 �32 07 32 353.49 +4.05 13.0 2440720 185 �31 3837 17 13 23.9 �32 12 03 353.45 +3.98 13.1 2441090 350 �32 3843 17 13 33.0 �32 56 59 352.86 +3.52 13.1 2440095 240 �33 3849 17 13 37.6 �33 08 27 352.71 +3.39 12.7 2440690 300 �34 3875 17 13 53.8 �32 54 11 352.94 +3.49 12.1 2440450 180 �35 3877 17 13 56.4 �34 01 42 352.03 +2.82 12.0 2439715 215 �
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No Terzan �2000 Æ2000 l b Rmax E P Sp(h m s) (Æ 0 00) (Æ) (Æ) (mag) (day)36 3879 17 13 59.2 �32 27 03 353.32 +3.74 12.1 2440680 490 M7:37 3880 17 13 59.8 �32 03 24 353.64 +3.96 12.7 2440500 300 M738 17 14 00.2 �32 52 09 352.98 +3.49 11.7 2439730 210 �39 3883 17 14 03.2 �32 00 37 353.69 +3.98 11.2 2440695 185 M640 17 14 03.7 �32 21 59 353.40 +3.77 12.6 2439700 270 M641 3887 17 14 06.0 �32 04 42 353.64 +3.93 13.3 2440700 300 �42 17 14 06.5 �32 03 33 353.65 +3.94 12.9 2440690 300 �43 3893 17 14 09.6 �33 08 05 352.78 +3.31 12.9 2440345 280 �44 3899 17 14 22.5 �32 27 29 353.36 +3.66 12.5 2439715 185 M345 3915 17 14 35.3 �33 40 40 352.39 +2.92 13.0 2440700 220 �46 3921 17 14 38.3 �32 25 12 353.42 +3.64 12.1 2439705 210 M4:47 3923 17 14 40.2 �32 26 08 353.42 +3.63 12.5 2440680 355 M648 3925 17 14 41.7 �32 09 17 353.65 +3.79 11.6 2440060 240 M649 3927 17 14 43.5 �32 10 23 353.64 +3.77 12.2 2439800 305 �50 3937 17 14 48.3 �32 41 26 353.22 +3.46 12.3 2440740 230 M751 3943 17 14 53.3 �32 06 27 353.71 +3.78 13.2 2440695 355 �52 17 15 15.0 �33 25 28 352.68 +2.95 12.9 2440370 200 �53 17 15 21.8 �32 20 47 353.57 +3.56 12.3 2440400 250 M754 3975 17 15 22.6 �32 36 08 353.37 +3.41 12.9 2439630 295 M755 3977 17 15 24.3 �32 28 23 353.48 +3.48 12.3 2440030 250 M656 3980 17 15 25.9 �32 26 53 353.50 +3.49 12.3 2441180 240 �57 3985 17 15 28.9 �32 14 28 353.67 +3.60 12.4 2440090 240 �58 17 15 33.1 �32 46 34 353.25 +3.28 12.8 2440110 220 �59 4042 17 16 30.1 �33 36 27 352.68 +2.63 13.4 2439730 305 M760 17 16 34.0 �32 39 04 353.47 +3.18 12.0 2440380 260 M561 4051 17 16 38.5 �32 40 05 353.47 +3.15 12.9 2439705 465 �62 4060 17 16 52.3 �33 00 35 353.22 +2.92 13.1 2440485 240 �63 1 17 17 00.5 �32 06 22 353.97 +3.42 12.2 2439660 200 �64 3 17 17 02.9 �32 03 59 354.01 +3.43 12.2 2440040 205 M6:65 4080 17 17 09.6 �34 15 57 352.22 +2.14 11.9 2440675 205 M566 17 17 16.5 �32 45 59 353.46 +2.99 12.9 2439700 195 �67 4093 17 17 22.3 �32 17 37 353.86 +3.24 12.6 2441060 225 �68 4118 17 17 58.4 �34 13 21 352.36 +2.03 12.2 2440370 250 M669 4131 17 18 05.3 �32 47 43 353.54 +2.83 12.2 2439700 180 �70 4145 17 18 33.9 �32 07 44 354.14 +3.13 12.9 2440090 335 �


