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Narrow Band Photomelry of Rho Puppis

A, Thulasi Doss

Absiract

Moncchromutlo flux values of tho dwarf Cepheld Rho Puppls have beon evaluated over the
cycle from observallons made in Lhe 1967 soason through four narrow band fllters cenired at 3358 A

4310 &, 4720 A and 5875 A, Tho amplitudes ot the above wavelengths are 0. 17, 0. 14, 0. 12 ond 0.09
magnitudes roapeolively. The cffoctivo tempemiure varintion overa cycle Is 320°K.  Photoeloclric
1lght curves havo also beon obtalned In Bluo and Yellow colours and amplitude of llght varletions
aro 0™ .15 and 0™ .09 respoctivoly. Tho porlod Is further Improved as 0.14088067 day.
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Introduction

Simultaneous speciropholometric and spectral observations of the short per-
ioggmlsating star Rho Pup%s have beon reporied recently by Danziger and Kuhi
1967) and Bessol (1967).  Earlicr works on_thls star havo geon summarised by
%)annger and Kuhi who have obtained al minimum light an cffective temperaturc

of T, = 6071°K (0, = §,9r4_0 = (.83) and a low mass of 0.2 solar masses. They

gt:lggeat that the siar may be pulsaiing in a higher harmonle. This result has been
ticized by Bessel who obiains values of 0, and mass to be 0.74 and 2.0 rospec-
tively and hence concludes that the star may be pulsating in the firsl overtone.

Ponsen 81962) has determined the mean light curve of Rlio PupEis through

a blue filler and Improved the %eriod combining all the observed opochs of maxi-

glaum gince the discovery by Eggen (1956), as well as from the radial velocity
1a.

The present study is undertaken to determine 0, for different phages from
both (B-V) colour curves using interforence filters. It was also of interest to in-
vestigate the consiancy of the value of period derived by Ponsen,

Observations

The siar was observed photoelectrically at Kodaikanal during January and
February 1967, with a photometer attached to the 20ecm Cooke refraclor. An
unrefrigerated RCA 1P21 photomultiplicr tube was used and the amplificd output



A 180

rded on a Brown recording polentiometer. The star was observed on §
:i;shtﬁou ing January 1967 with the aid of standard B, V filters. The comparison
stars were E Puppis and 11 Puppis. On one night in February Rho Puppls was
obaerved through four narrow band interfereace fllters with & Puppls and 1]
Puppis as comparison slars, These two stars were later tied in with « Tau, & Ori,
3 Or and Leo for absolute flux delerminations on Oke's (1961} system of stan-

T
dards.
Characteristics of the four narrow band filters used are given below:
Poak transmission wrvolength Width at hall intenslty
3858A 94A
410K 75A
47208 46A
5875A 66A
Tho light ourves

The observations of Rho Puppis through B and V filiers on 18, 21, 22, 23
and 24 January 1967 have been reduced to magnitudes outside the almosEhere by
applying extinction corrections. The difference in magnitude beiween & Puppis
and the variable have been computed. Tt was seen that the maximum light
occutred about 20 minutes Jater than the computed opoch with Eggens ephemeris

JD 2435555:9114'141'E) ‘and 16 minutes earller than the computed epoch with

onsen’s ephemeris (JD 2437330:425-114088141E). The latter period is
preferred as it has taken Into account all the photometric and volocity
measurements over a large interval from 1897 to 1963. Combining with the pre-
sent epoch the period has been further improved as 0* 14088067 days.

Honce the ‘present ephemeris can be given as Max. J.D. (Hel)
2430512-24440- 14088067E.

1t is with this present ‘ophemeris that all the phases (heliocentric) in terms
of period were campuied. e am against phage for blue and yellow are given
in tables T and IT. 'The instrumental colours that are dotermined are con-
vertdd to standard (B-V) colours using linear transformations. ,Tho values are
given in Table Il and plotted in Figure 1 along with the blue light curve.

TABLE 1
Blue obsbrvations of Rho Puppis
1.D. Hqﬁo- Phaso Am | T D erlio- Phase Am
centric centric

243051 {311 o:mé: 585 2435513.5523 0.1568 [.303
1474 0.3138 25t 2571 0.1909 1.283
1502 0.3336 239 2578  0.1959 1.271
1543 0.3627 . 224, 2641  0.2406 1.265
1620  0.4173 213 3057  0.5359 1,208
-133 b, 487 w281 3113 0.5758 §.213
1689 04664 V20 3182 0.6246 1.218
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TADLE | —Contd,

1.D. Helio- Phase AM
centric

512.1724 0.4912 1.201
243 1779 0.5302 1.21¢
1814 0. 5551 1.203
1849 0.5799 1.211
1877 0.5997 1.211
1946 0.6487 - 1.201]
1974 0.6684 1.211
2029 0.7077 1.218
2071 0.7375 1.245
2085 0.7474 1.252
2113 0.7673 1.263
2161 0.8013 1.273
2175 0.8115 1.288
2203 0.8311 1.290
2238 0.8564 1.304
2259 0.8709 [.313
2300 0.900¢ 1.307
2321 0.9149 1.335
2384 0.9596 |.341
2411 0.9788 1.353
2425 0.9887 1.329
2453 0.0092 1.354
248 0.0241 1.347
2495 0.0391 1.34}
2550  0.078] [.333
2564 0.0811 1.322
2585 0.1029 1.320
2627 0.1327 1.314
3071 0.4478 1.222
3127 0.4877 .226
3141 0.4975 1.220
3161 0.5118 1.221
3411  0.6862 [,239
3439 0.6452 1.252
3479 0.7325 1.257
3495 0.7417 1.259
3814 0.9752 1.356
3849 0.0000 1.347
2439514 . 3863 0.2065 1.307
3891 0.2264 1.299
3898 0.2314 [,295
3911 0.2406 1.287
3918 0.2455 1.280
3922 0.2484 1.281
3946  0.2654 1.276
3953 0.2704 1,276
3974 0.2853 1,264
3995 0.3082: 1.267

————

ID. Heio  pp————

.D. Heljo-

contric

239513.028 o emr———

439513.3238

A I§]

Am

1.233
g%gg 0.7035 1.237
0.7005 1.26]
3418 0.7953 1.277
3474 0.833; 1.303
3661 0.9646 1.338
3752 0.0399 1.340
3807 0.0688 1.338
3870  0.1136 1.317
416!  0.3207 1.238
4210  0,3549 1.215
4252 0.3847 1.21]
4266  0,3945 1.208
4300 0.4188 1.203
4342 0,5906 1.192
2439514.2759  0.423) 1.238
3309  0.8120 1.302
1349  0.8416 1.314
3543 0.9817 1.35¢9
3564 00,9045 1.364
3585  0.0094 1.364
3606  0.024i 1.359
3627  0.239%0 1,357
3641 0.0489 1.349
3661 '0,0632 1.350
3682  0.0799 1.348
710  0.0979 1.346
3724 06,1078 1.343
3145 0,1227 1.335
3752 0.1279 1.325
3173 0.1426 1.329
3786  0.1519 1.322
3800, 0.1619 1,315
825  0.1767 1.319
3835 0.188! 1.317
3842  0.1916 1.315
3856  0.2015 1.310
2439515.1842  0.8702 1.310
(80 0.8972 1.31
884  0,9000 1.322
(98 0999 138
911 0.9192 e
1925  0.9291 1.
1940 0,9398 v‘{v"‘g
1953 0,9490 1 ':33:;"1
]967 91‘9589! =
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TABLE {-—contd,

J.D. Helio- Phase Am J.D. Helio- Phase Am
centric centric
2439514.4009 0.3101 1.255 2439515.1995 0.9788 1.340
4036 0.3294 1.264 2009 0.9887 1.352
4057 0.3442 1.255 2023 0.9994 1.345
4092 0.369] 1.235 2036 0.0079 1.345
4113 0.3840 1.213 2050 0.0177 1.344
4141 0.4039 1.228 2064 0.0276 {.344
4154 0.4131 1.229 2092 0.0475 1.340
4175 0.4280 1.203 2120 0.0675 1.338
4|89 0.4379 1.200 2141 0.0839 [.335
4307 0.5217 1.200 216l 0.0965 1.334
432] 0.5316 1.205 2189 0.1164 1.329
4356 0.5564 1.219 2203 0.1263 1.325
4377 0.5714 1.218 2217 0.1362 1.325
4398 0.5863 1.294 2231 0.1462 1.316
4439 0.6154 1.197 2245 0.1561 1.314
2259 0.1660 1.309
2439515.1516 0.6388 1.196 2256 0.1710 1.305
1529 0.6480 1.194 2693 0.1902 1.303
1550 0.6700 1.205 2300 0.1952 1.297
1564 0.6729 [.21C 2314 0.2051 1.296
1578 0.6829 1.212 2328 0.2150 1.290
{585 0.6879 1.216 2349 0.2300 [.287
1620 0.7127 ].224 2370 0.2449 1.282
1634 0.7226 1.231 2391 0.2597 1.278
1648 0.7325 1.238 2401 0.2569 1.282
1675 0.7516 |.254 2543 0.3676 1.232
1689 0.7616 1.256 2578 0.3925 1.225
1703 0.7715 1.259 3029 0.7126 1.272
1720 0.7832 [.266 3043 0.7225 1.267
1731 0.7913 1.274 3113 0.7722 1.275
1759 0.8113 1.282 3134 0.7871 1.281
1773 0.8205 |.282 348 0.7971 1,278
1786 0.8304 1.293 3168 0.8113 [.291
1800 0.8404 [.292
1814 0.8503 1.299
1828 0.8603 1.304
TABLE 11
Yellow Observations of Rhe Puppis
J. D. Helio- Phase Am J. D. Helio- Phase am
centric centric
2439509, 1953 0.3598 0.522 2439513.2543 0.1711 0.561
2016 0.4045 0.516 2606 0.2157 0.566
2085 0.4536 0.507 2654 0.2498 0.547
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J.D. Helio- Phasc Am J.D. Helio- Phase Am
centric centric
2439509,2210 0.5423 0.508 2439513.3148 0.6005 0.516
2266 0.5870 0.503 3210 0.6445 0.519
3161 0.2172 0.571 3266 0.6842 0.526
3196 0.2420 0.547 3321 0.7233 0.534
3314 0.3088 0.534 3370 0.7580 0.542
3370 0.3655 0.527 3346 0.7411 0.562
3426 0.4046 0.519 3710 0.9999 0.600
3467 0.4344 0.519 3779 0.0488 0.597
3509 0.4642 0.512 3828 0.0837 0.592
3557 0.4981 0.508 3904 0.1377 0.578
3620 0.6139 0.508 4182 0.3350 0.525
3789 0.6629 0.506 4238 0.3745 0.532
3946 0.7034 0.543 4279 0.3747 0.523
3995 0.8092 0.557 4286 0.4088 0.505
4036 0.8382 0.563 4326 0.4372 0.514
4085 0.873} 0.579 4370 0.4684 0.516
4134 0.9078 0.590 4441 0.5188 0.501
4175 0.9367 0.594 4425 0. 5075 0.503
423 0.9768 0.589
2439515, 1439 0.584| 0.501
2439512. 1307 0. 1959 0.546 2335 0.2200 0.543
1668 0.452] 0.517 2356 0.2399 0.541
2002 0.6892 0.515 2384 0.2548 0.540
2279 0.8858 0.588 2411 0.2739 0.543
2599 0.1128 0.590 2564 0.3825 0.513
3092 0.4060 0.511 3036 0.7176 0.568
3279 0.5955 0.504 3127 0.7822 0.546
3460 0.7311 0.543 Ji54 0.8013 0.547
3411 0.8418 0.594
3627 0.1369 0.562
TAaBLE 111
{B-V) colour and 0, values of Rho Puppis
J.D. Heliocentric Phasc (B-V) 0.
2439509. 1946 0.3549 +0.358 0.743
2002 0.3946 +0,360 0.745
2078 0.4486 --0,364 0.748
2189 0.5272 -+-0.378 0.755
2252 0.5721 +0.370 0.752
2293 0.6012 +4-0.375 0.754
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AlgS
TABLE H1—Comtd,

1.D. Heliocentric Phase (B-V) 0,
2439509.13154 0.2212 410.319 0.720
3189 0.2370 +0.321 0.721
3300 0.3158 +0.335 0.730
3356 0.3556 +0.334 0.730
3460 0.4294 +0.359 0.745
3502 0.4592 +0.348 0.738
3550 0.4933 +0.355 0.742
3599 0.5281 +0.358 0.743
3932 0.7786 +0.374 0.753
3981 0.7992 +0.359 0.745
4029 0.8333 40.339 0.733
4071 0.8631 +0.339 0.733
4120 0.8979 +0.355 0.742
4168 0.9319 +0.330 0.727
4217 0.9667 +0.334 0.730
2439512.1654 0.4422 +0-363 0.748
1759 0.5167 4+0.377 0.755
1988 0.6792 +0.361 0.745
2273 0.8815 +0.331 0.725
2432 0.9944 +0.342 0.735
2592 0.1078 F0.320 0.720
3085 0.4578 +0.340 0.733
2439513.2597 0.2058 +0.325 0.724
4175 0.330] +0.326 0.725
4224 0.3648 +0.357 0.743
4273 0.3996 +0.355 0.742
4293 0.4138 +0.343 0.735
4326 0.4372 +0.366 0.750
2439515.1432 0.5792 +0.380 0.757
2356 0.2349 +4+0.316 0.720
2377 0.2497 +0.313 0.718

The shape of the light curve agrees with that of Ponsen with a sharper
maximum than minimum and with e%ually steep rising and descending branches.
It is noted that & scatter of about 0°.01 was seen in the light curves. The mean
amplitude in blue and yellow are 0=.15 and 0™ .09 respectively.

Temperatores

The B-V colour variation with phase is utilised to derive tho changes in
effective temperature over a cycle. The values of effective temperatures against
gB-V) obtained by Oke and C)t;nti (1965) for the Hyades stars were utilised and

. with phase were computed for Rho Puppis. The values are glven in Table II1
and also plotted in Figure 1. It can be seen from figure 1 that U, = .755 at minl-
mum |.=-.1:1dp the varlation is .035 over & cycle. The value of | at minimum com-
pares well with that obtained by Bessel (0, = .74).
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The effective temperature varialion ovor a cycle was also studied by the
observations taken through four interferenco filters.

The flux valuss with the filler 3859A were nol given n high weight in the
slope determination due to the lerge blanketing corrections invo ved.

The monochromatic fluxes given by Oke for « Leo and ¢ Ori wore utilised
to derive that for 11 Puppis |,=.m:1g £ Puppis. The method given by Oko (1965) has
been followed for determining absolute fluxes AB and cflcctive temperatures 0,
The absolute energy fluxes ol § Pu pﬁis, 11 Puppis and Rho Puppis are given in
Table TV. Figure 2 is a plot of the flux values of Rho Puppis lor tho different
phases. [L can be seen that the light amplitude decreases wilh increasing wave.
length. The ranges are 0.17, 0.14, 0. 12 and 0.09 magnitudes for 3859A, 43104,

4720 and 5875A respeclively.

TADLE 1V
Monochromatic flux AB* and 8, valuos of Rho Puppis

Time 3858% 43104 4720° 58754 Phaso 0.
U.T
Februa 71

196
1621 3.649 J. 108 2.870 2.733 0.1959 0.726
1632 1.699 3.112 2.887 2.744 0.2499 0.712
1640 3.739 3.1 2.885 2.739 0.2889 0.7%4
1648 3.733 3.132 2.900 2.782  0.3286 0.715
1655 3.753 3.159 2.911 2.783 0.3634 0.725
1710 3.787 3.177 2.931 2.792 0.4372 0.726
1734 3.782  3.181 2.916 2.779 0.5551 0.732
1742 3.783 3.179 2.921 2.765 0.5948 —
1758 3.766 3.131 2.883 2.765 0.6736 —
1812 3.745 3.113 2.873 2.737 0.7425 0.723
1819 3.735 3.101 2.853 — 0.7773 0.706
1827 3.736 3.074 — -— 0.8170 ~—
1856 3.614  3.039 2.807 2.714  0.9597 0.704
1912 — 3.042 2.808 2.693 0.0383 0.715
1917 ' 3.612  3.036 2.808 2.716 0.0632 0.700
1934 3.650 3.065 2.834 2.720 0.1469 0.708
1940 3.610 3.070 2,838 2.751 0.1760 0.697
1947 3.632 3.107 2.857 2.748 0.2108 0.702
1954 3.649 3.104 2.868 2.762 0.2456 0.710
2001 3.643 3,125 — 2.762 0.2797 0.719
EPupp!s 6.108 4,641 3.804 3.072
| Puppis 5.642 4,900 4.460 4,079

)
S

*Flux AB =[—2.5 log Fu+Const] normalised to m, at 55563
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ing log g=-0.34 and the blanketing corrections given by Bessel, the
variaﬁ:s# Zl:fgtg lhg gycle for Rho Puppis is derived and ploited in Figure 2,

It is seen that both 0, curves in Figures | and 2 agrec with cqch other ip
the amplitude, though there is a slight shift of .02in 0, scale. It is also seen
that the minimum temperature occurs about 0.1P in phase afier the minimum
light. Even though the differentiel variations agree in amplitude and phase, the
effective temperatures derived by Danziger and Kuhi are systemalically lower by
about 700°K. Our value of 0, minimum for Rho Puppis conlirms the results
obtaired by Bessel (0, -- .74) and not that of . -- .83 obtained by Danziger
and Kuhi.

The amplitude of 0, from Figures 1 and 2 is .035 and hence the eflective
tamPerature varialion over a cycle is 320°K. The carlier values reported were
300°K by Bappu (1959) and 280°K by Danziger and Kuhi.
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