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The Light Curve of the  Short Period Variable SX Phoenicis* 

AhdrrrctRolr~i~vo ohangos 111 Cho p~ lmkxry, rroao11c21u y and Isad 1101  oil^ of SX Pl~oonIals htlva bwn ev&luatnd ITNKI~ phb~aolaatr~~ ob~orvn. 
tmns nlnrlo on 5vo n~gh'r~ It IEI found tbei, Gho plJlnal y oi ~ o d  P,, 1s boao~nirlg lol~go~ I olahvo to thc sooondm perlad PI and that the boat pmod 
Pb is bco~rmng shol tor oouespondmngly A typiououl11~1:l1 o11.1 va ,n tiho bluo along ~ I l h  tho oolour o t ~ + ~ a  ~e &%a ,@VGR. 

The variation of light of SX Phoan~oicr was Grst discovered by Eggon (1982) as n roalllt ot photocleot~lc observa- 
tlons of %he star m d e  0x1 two nights at  tho MouilC 8tromlo Observatory 110 ostahl~sl~ad thnl, llho ~ t n r  wtw ILLL ~ntrinmo 
vanablc of thc 3nR Lyrae typc wxbh a porxod of  approx~matclly 80 mmutos, the shortest knomn fox any variable sCw 
R e  had 5180 suul9octed the pxcsmlce of a accondnry poxiod. Eggen derived an ephemeri~ wh~ch gavo a fa11~1y satisfao- 
tory represontation of his obaervatlonal data The hol~occntrlo olornent~ of tho maxima wore gvon by 

The range of vaxmtlon w a ~  observod to be daoront m every oyole and v a n ~ d  from 0.3  to 0.8 mag. l'rom tho apparent 
nnufsrutude and tIlm tx~goaornatr~c parallax of tho star he coraputacZ Lho absolute magutude to ha +4*3 wkrr~h 1s too 
small lt wore tho conventional RR Lyrao t y p o  with absoluta magnltudo xero. Jackson (1938, 1949) h s t  drew 
attention to tho star's largo proper motion. Thls largo proper motion of about 0" * 886 per yoax and tb e h~gh gd&ctio 
latitude (-71") also tend to show that the stax is xelfitivoly nearby with a low lntrhaio lmno~1ty.  b ipe r  (1940) 
olass~fied t h ~ s  alar as a probable subdwarf ( 8 3 )  Fundamental data m respeat of ihs star have been given by Evans, 
Merules and Xtoy (1957) 

SX Phoenic~s has boon tho subjoot of oxtenawe photo-olectno obaexvations by Walraven (1963,1986) m on0 oolour 
ma. blue, d u n g  July to Ootober 1962 with a photoelectric wedge photomotor on the 16" refractor s;G the Laden 8011th- 
ern St,tatlon He cloncludad that the l i g t  variaClons depondecl upon two por~o(l~, Chn prlrnrmry Po and a sooondary PI 
The xnterforence of these two osoillatlons gave nse t o  B boat pcr~od 1'1, wl~cjh 18 rolatod to Po by t h o  form~lla 

Tlo values dorlvcd by h ~ m  for Po, PI and Y b  me 0a 05490420, 0~1 04277268 &ad. Oa 192836 rospoot~vely 
Simultsneous spcct~ograph~c and photooloctrlc obsorvatione of this star wore math by 0 U Wilson nild Wallcar 

(1956) during A11gust 1964 at I'alomur, with the 200" reflootor Thoy found large var~atlons in tho Lglit amplilude of 
tho star but wuro unable to dctcct, correspond~ngly large changes in the radial veloc~ty curve 

On throe nlghln clux~~ig 1957, Wood (1960) made two and three colour photoeloctnc observat~ons at .tho Mount 
Stromlo Obse~vatory Ihs rcsults suggested that tho beat pcr~od has shortened Ho also noticcd orcns~onal rapid 
fl~lctuat~ons within a fraction of a millute 

Wit11 a v~cw to detect possible ch,nnges with tl~ne, m the nabure ot tho iigh% curve o.t tbia short perlod variable, the 
star wnu placod on the photoelectr~c programme at Koclaikanal durnp; Octobcr 1963 to January 1964 

Qbs~r(rzla~~,oficcE data 

Photoeleatr~c obsexv~tions weze made on SX Phoenrols at  Kododailcanal on five q h t ~  w ~ t h  an unr~fizgoxa,~od lP2l 
photomultlpher attached to the 8" Cboke rebactor. A h e a r  D 0. am-pbfier with an EsterI~ne Angus recorder w89 used 
for recorang the star deflections Qn the nqht  of Qotober 26, observst~ons wen@ mad0 m two o o l o ~ s  v ~ e  b l y  and 



yellow, and on subsequent rug6ts in only one colour, blue The filters used were C o r q  5030 plus Schott CG 13 for 
blue, and Cormg 3384 for yellow The cornpanson star used was HD 223107 Takmg into account the relevant 
extmction coefficients the photometric traces were reduced to magmtude dserences, mag, outside the atmosphere 
Table I gves the a mag of the vanable mth time in hel~ocentric Julian days 

The perzod 

The observational matenal avrulable now i s  not adequste to redetermlno tho actual periods Po, PI and Pb But 
the data can, however, be utllzed for the study of the relat~ve changes in the above per~ods usmg the ephemeris given 
by Wslrsven (1963) Table I1 gives the phase obse~vations for t h ~ s  epoch Tho followlng formulae of Wakaven (1953) 
were made use of m the analym 

J D ==2434200"O389+Od 0549642 (E + cp) . . .. . r . . (1) 
(wh~ch g~ves the hehocentric J D of the moments when the ascend~ng branch reaoh~hes the medlrtn rnaptude) 

Y =  
(J D -2434200 1039) 

5 18576 
. . a .  " . . . (2) 

(which g les  the phase of the beat period Pb =Od 192836) 

In Table I1 the first oolumn g~ves the times of hellocentrio J.D. of the obsorved maxima, the second column gives 
the times of mean llght on the asoendmg branch oomputed from (1) and the thud 001umn gives the difference (0-0) 
days between the first two Colcunn four gives the phase V of tho boat penod using (2). On a cornpanson of the 
variation of (0-0) w~th the curve of Figure I of Wahaven'a paper (1953) a satisfaolory apoement is seen if the latter 
curve i s  smted to the left by 0 25 in the phase Y. The fifth column gves the revued phase Y' which IS equal to 
(Y + 0 25) Column six gmea the rp phase corresponding to Y' read out Rom the curve m Figure I of Wahavea 
(1963) These a D phases havo boon convcltd to Alp in  day^ and givoil under column soven F~nnlly, col~~rnn eaht 
g~ves the corrected (O-C) days wh~ch nro the xea~dualls obtained by subtracting the  v~~~IvH oi column seven from tho c o r n -  
pondmg ones of column t h e e  From the above table 1% i~ suen that tho obsorvod maxima in thr prosont epoch occul 
Od *03 later than tho moments when tho nscendlng brancl~~s reach tho ~ O ~ Z U L L  mngn~lui(c, acuord~ng to tho 1962 
obervations The corresponding value for Wood's (1967) obsarvutions was 01' 0207 T11o obsorvatiom, thorefore, 
m&oate that from 1952 the pnmary per~od Po I.H probably becom~ng longor rclaliva to  the secondary pc~iocl. Pl, while 
the beat period Pb 1s becomng aliorter correspondmgly 



The hght varzat$ons 

Figure I shows a typical light curve of SX Phoemcis in the blue along with the corresponding oolour curve (instru- 
mental system) From our observat~ons it is seen that the amphtude var~ed from 0.76 to 0-48 mag *njblue and from 
0 66 to 0 37 mag in yellow In bokh blue and yellow there were fluctuations sn the magnitudes of maxima from cyole 
to cycle, to the extent of 0 3 mag whereas the =ma remained practically a t  the same level m dl cycles mthh O* 1 
mag A smilar tendency was also reported by Wood (1959). A colour change of O 12 mag from maximum to m- 
mum phase indicates that there is a siglllficant altexatxon in ~pectxal type dmng a cycle, say from A2 to F0 as panted 
out by Eggen (1952) Th~s short period vanable mth an abaolute magnitude of 4-4 3 therefore, belongs to the class 
.of dwarf cephexds 

The authors msh to express the~x grateful thanks to Dr. M K Vamu Bappu for hm constant encouragement and 
gudance, 
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22 28 
2330 
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2289 
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2318 
2328 
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- 134. 
- 134 
- 155 
- 159 
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-- 107 
- 173 
-- Li:l(; 
- 240 
- '31 7 

-- 273 
- 278 
- 3 3 1 0  
- :320 
-- 400 
-- 410 
- 42fi 
-. 6 / j y  
- G7:3 
- - 805 
- 908 
-- 807 
- - 80 l 
- - 883 
- HtiO 
- -  HMO 
- 820 
- 7SH 

- -- 759 
- 788 
-- 779 
- 772 

--- 680 
" --* 563 
- 5(i3 
- 672 
- 058 
-- 643 
- ti75 
- 556 
- 467 
- 429 
- 437 
- 360 
- 319 
- 303 
- 331 
- 319 
- 262 
- 262 
- 253 
- 258 



TABLE 1-contd 

Blue 

- 260 
- 258 
- 251 
- 250 
- 248 

- '215 
237 

- 234 
- 232 
- 226 
- 223 
- 220 
- 216 
- 212 
- 209 
- 206 
- 203 
- 196 
- 192 
- 189 
- 182 
- 175 
- 169 
- 164 
- 159 
- 160 
- 155 
- 142 
- 135 
- 129 
- 116 
- 107 
- 094 
- 086 
- 100 
- 096 
- 087 
- 086 
- 145 
- 150 
- 153 
- 160 
-- 160 
- 171 
-*  171 
- 173 
- 173 
- 178 
- 178 
- 178 
- 311 
-* 318 
- 335 
- 350 
-- 360 
- 377 
- 385 
--~413 

- 040 
- 051 
- 058 
- 066 
- 061 

Blue 

- 293 
- 295 
- 325 
- 340 
- 377 
- 413 
- 443 
- 494 
- 533 
- 550 
- 592 
- 629 
- 664 
- 685 
- 700 
- 715 
- 717 
- 719 
- 720 
- 710 
- 713 
- 705 
- 700 
- 565 
- 552 
- 536 
- 503 
- 481 
- 460 
- 443 
- 431 
- 416 
- 406 
- 391 
- 378 
- 365 
- 349 
- 264 
- 282 
- 305 
- 319 
- 340 
- 369 
- 411 
- 457 
- 507 
- 573 
-- 624 
- 771 
- 969 
- 974 
- 994 

-1 031 
-1 034 
-1 041 
-1 028 
-1 009 
- 846 
- SOG 
- 758 
- 730 
- 478 
- 451 
- 424 
- 403 
- 375 

Blue 

- 529 
- 600 
- 640 
- 688 
- 738 
- 793 
- 752 
- 778 
- 800 
- 788 
-- 784 
- 780 
- 770 
- 774 
- 752 
- 703 
-* 737 
- 727 
- 70i 
-- 521 
- 484.- 
-- 466 
- 443 
- 423 
- 401 
- 383 
- 357 
- 312 
- 282 
- 275 
- 268 
- 2(;2 
- 2fi5 
- 35'3 
- 244 
- 286 - 330 
- 352 
-- 392 
- 399 
- 634 
- 663 
-- 797 



TABLE I-concld 

Mag 

Blue 

- 819 
- 832 
- 912 
-- 910 
- cjo:3 
- 88'1 
-- 871 

- (;I;$ 
- 5')O 
- 675 
-- 565 
- 510 
- 491 
-- 473 
- 459 
- 439 
-- 423 
-- :$Ski 
- 3575 
--- 3GX 
- 3:)7 
- 321 
- ') ' ,CfJ 
- 291 
- 268 
- 2tiI 
- 246 
- 232 
- 224 
- "29 
- 20G 
- 196 
-- 178 
- 170 
- 164 
- 137 
- 129 
- 089 
- 079 
- 061 



TABLE II 
Phase Obseavcrtzons 

Ascendmg A'P AT Cor T ccted 
0 bserved branch 0-C (I 1kJ from in 0-c 
znaxilurn computed days Computed curve days days 
J D 2438 rofrn (I) 


	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif

