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In a reent note (Torres 2000) the orbital period of LV Her (TYC 2076 � 1042 � 1;17h35m32:s4, +23Æ1003100, J2000; SpT. F9, V = 10:9) was reported to be 18.13120 daysbased on radial veloity measurements made at the Harvard-Smithsonian Center for As-trophysis (CfA). This seemed to solve the long-standing mystery about the true periodof this binary, laimed originally to be 2.634 days by Zessewitsh (1944) and later revisedto 5.2674 days by Zessewitsh (1954). It also seemed to solve the problem posed by thepreliminary spetrosopi orbit obtained by Popper (1996), with an even longer period of9.218 days. That orbit implied a total mass for the system of only �1.0 M�, whih is toosmall for two very similar main-sequene stars of spetral type F9 or G0 in an elipsingsystem.Although the new 18.13120-day period gave a good �t to the CfA radial veloities,the report by Torres (2000) mentioned the lingering diÆulty that the ephemeris did notagree with the few published times of minimum for LV Her. Continued spetrosopiobservations at CfA eventually hinted at a problem with the orbit presented by Torres(2000), as additional veloity measurements began to show large residuals. In partiular,new observations on the steeper portions of the veloity urves that were not well overedby the original data deviated onsiderably from the preditions.Photometri (CCD) observations in the visual band by one of us (CHSL) with a robotitelesope at the Univ. of Arkansas also indiated disrepanies in the times of elipseompared to the ephemeris by Torres (2000). It was soon found that a slight adjustmentto the period of about +0:3 days gave an exellent �t to all the spetrosopi observations,as well as to the new and published elipse timings.Subsequently, numerous times of elipse have been reovered from arhival photo-graphi plates going bak nearly a entury that are extremely valuable for on�rming andimproving the period of LV Her. Blue-sensitive patrol plates from the AC series at theHarvard College Observatory were measured by PRG using a sequene of steps to esti-mate hanges in brightness. Similar material from the Sky Survey plates at the SonnebergObservatory was measured by RD. In addition, a number of times of minimum have been
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derived from visual observations over the last deade by MEB. All of these observationsare listed in Table 1, along with the CCD measurements mentioned above and also thehistorial times of minimum from the literature. A weighted least-squares adjustment tothese data was performed by adopting typial unertainties of 0.046 days and 0.012 daysfor the photographi and visual minima (determined by iterations), 0.004 days for the�rst two photoeletri minima, and 0.0008 days for the �nal more aurate timing. Theephemeris obtained for LV Her is:Min I = 2;452;066:66949(95) + 18:4359348(56) � EMin II = 2;452;064:1673(29) + 18:4359348(56) � E.where the �gures in parenthesis represent the unertainty in the last digits. Separatesolutions for a period from the primary and seondary minima show no evidene forapsidal motion.Table 1. Times of minimum for LV Her (HJD�2,400,000).
HJD Type1 Obs2 Cyle O�C Ref3 HJD Type Obs Cyle O�C Ref15929.712 2 pg �1960 �0.0231 1 37906.406 ? pg �768 (�1.4956) 416224.798 2 pg �1944 +0.0879 1 38147.573 1 pg �755 +0.0043 216669.658 1 pg �1920 �0.0467 1 38587.449 2 pg �731 �0.0500 217351.799 1 pg �1883 �0.0353 1 40744.498 2 pg �614 �0.0053 218605.473 1 pg �1815 �0.0049 1 41060.502 1 pg �597 +0.0556 223601.681 1 pg �1544 +0.0648 1 41982.251 1 pg �547 +0.0078 224062.505 1 pg �1519 �0.0096 1 42664.347 1 pg �510 �0.0258 226032.643 2 pg �1412 +0.0156 2 46001.268 1 pg �329 �0.0090 226032.644 2 pg �1412 +0.0166 1 46941.483 1 pg �278 �0.0266 226090.482 1 pg �1409 +0.0146 2 47381.384 2 pg �254 �0.0559 226219.577 1 pg �1402 +0.0581 1 48100.425 2 pg �215 �0.0163 226901.699 1 pg �1365 +0.0505 1 48487.60 2 v �194 +0.0041 527212.514 2 pg �1348 �0.0132 2 48508.60 1 v �193 +0.0359 527636.462 2 pg �1325 �0.0917 2 48545.52 1 v �191 +0.0840 527657.429 1 pg �1324 �0.0928 2 48745.70 2 v �180 +0.0010 528281.830 2 pg �1290 +0.0186 1 48948.50 2 v �169 +0.0057 530254.522 2 pg �1183 +0.0655 1 49098.540 1 pg �161 +0.0260 231268.42 2 v �1128 �0.0129 3 49206.61 2 v �155 +0.0126 531289.35 1 v �1127 �0.0510 3 49667.49 2 v �130 �0.0058 531326.29 1 v �1125 +0.0171 3 49688.48 1 v �129 +0.0161 531342.16 2 v �1124 �0.0166 3 49925.65 2 v �116 +0.0511 534626.332 1 pg �946 +0.0268 2 52008.85 2 pe �3 �0.0095 637444.539 2 pg �793 +0.0680 2 52045.74 2 pe �1 +0.0086 637869.519 ? pg �770 (�1.5107) 4 52066.6993 1 pe 0 �0.0002 61Type: 1 = primary elipse, 2 = seondary elipse.2Obs: pg = photographi, v = visual, pe = photoeletri.3Ref: 1 = Guilbault (Harvard plates), 2 = Diethelm (Sonneberg plates), 3 = Zessewitsh (1954),4 = Huth (1964), 5 = Baldwin (visual), 6 = Lay (CCD)Only the two photographi timings by Huth (1964) give large residuals of �1.5 days(indiated in parentheses in the table), and were not inluded in the �t. Inspetion of the



IBVS 5201 3
original plates from the Sonneberg Observatory by one of us (RD) revealed an anomalouslybright omparison star on both dates (whih is possibly variable) as well as a plate defeton the seond date, whih make these measurements highly suspet.The large eentriity (e = 0:61) and peuliar orientation of the orbit of LV Her resultin a seondary minimum that does not our midway in phase between two primaryminima, but instead at phase 0:8626 � 0:0032. The separation of only 0.137 from theprimary elipse has no doubt ontributed to the onfusion of the early observers andto the diÆulty in establishing the period. The new value, whih is essentially doublethe period proposed by Popper (1996), along with the spetrosopi observations fromCfA implies minimum masses of 1.20 M� and 1.17 M� for the omponents, in goodagreement with the spetral type. The apparently synhronous rotation of the stars (seeTorres 2000) and the eentri orbit make this system potentially very interesting for aomparison with urrent theories of tidal evolution. Spetrosopi observations at CfA aswell as photometri (CCD) observations are being ontinued, and a detailed investigationof the binary will be the subjet of future paper.PRG would like to thank Alison Doane, ating urator of the Astronomial PhotographColletion at the Harvard College Observatory, for the use of the plates. RD wishes tothank the administrative sta� of the Sonneberg Observatory for the hospitality providedduring his stay there.
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