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Short–Period Variables in ASAS Photometry
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Abstract

We present results of our study of short–period variables in ASAS photometry. We focus on
slowly pulsating B stars (SPBs), most of which were discovered by the Hipparcos satellite. We
discuss the problem of aliasing in the ASAS photometry and its influence on the identification
of frequencies of SPBs. Finally, we show that the ASAS photometry can be used not only to
confirm the Hipparcos frequencies and amplitudes but it can also give new results for selected
SPBs.

Introduction

The ASAS (All Sky Automatic Survey) project aims for monitoring variability of all objects
in the sky brighter that 14 mag. Its prototype instrument and data pipeline were developed
by Dr. Pojmański (Pojmański 1997). In 1997–2000 ASAS observed in the I–band (ASAS–
2 project) and since 2001 in V (ASAS–3 project). It succeeded in discovering more than
5 500 new variables (Pojmański 2000 and 2002) and was used for studying Cepheids in the
Magellanic Clouds (Pietrukowicz 2001, 2002) and the Galaxy (Beltrame & Poretti 2002).

In this work, we analyze ASAS–3 photometry of stars classified as SPB in the Hipparcos
Catalogue (ESA 1997). We discuss ASAS observing and spectral window and present results
obtained for selected stars.

Observing and Spectral Windows

In the ASAS–3 observing schedule each of the preselected fields is observed once per night.
However, the fields overlap so that many stars are observed several times per night. We show
a typical ASAS observing window in the left panel of Fig. 2. This window (compiled for
HD52057 from three separate data sets) covers a time span of 2.3 years and consists of 152
observations indicated by impulses. In this figure, Observations are gathered in three clumps
inside which sampling is close to one per night. Observations sampled more frequently are
rare but also present.

Such sampling produces significant daily aliases in the spectral window; in the left panel
of Fig. 1 we show an example – the spectral window computed for IS Lup. Windows of this
shape, with daily aliases getting lower for higher frequencies, can be computed for ∼ 50%
stars observed by ASAS. The other stars have spectral windows with a 2 c/d peak higher
than the one at 1 c/d. We find such spectral windows for stars which were observed at
the beginning and then at the end of the majority of observing nights. As an example, we
show the spectral window for HD52057 in the middle panel of Fig. 1 . For few stars we find
spectral windows with the 3 c/d peak higher than the 1 and 2 c/d ones. Windows of this
shape occur for stars which are observed sparsely and for which observations are clumped in



J. Molenda–Żakowicz 49

 8.86

 8.87

 8.88

 8.89

 8.9

 8.91

 8.92

 8.93

 8.94

 8.95

 8.96

 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2

’032101.hp’

 8

 9

 1884 1886 1888 1890 1892 1894 1896 1898 1900 1902 1904 1906 1908 1910 1912 1914 1916 1918 1920 1922 1924 1926 1928 1930 1932 1934 1936 1938 1940 1942 1944 1946 1948 1950 1952 1954 1956 1958 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050 2052 2054 2056 2058 2060 2062 2064 2066 2068 2070 2072 2074 2076 2078 2080 2082 2084 2086 2088 2090 2092 2094 2096 2098 2100 2102 2104 2106 2108 2110 2112 2114 2116 2118 2120 2122 2124 2126 2128 2130 2132 2134 2136 2138 2140 2142 2144 2146 2148 2150 2152 2154 2156 2158 2160 2162 2164 2166 2168 2170 2172 2174 2176 2178 2180 2182 2184 2186 2188 2190 2192 2194 2196 2198 2200 2202 2204 2206 2208 2210 2212 2214 2216 2218 2220 2222 2224 2226 2228 2230 2232 2234 2236 2238 2240 2242 2244 2246 2248 2250 2252 2254 2256 2258 2260 2262 2264 2266 2268 2270 2272 2274 2276 2278 2280 2282 2284 2286 2288 2290 2292 2294 2296 2298 2300 2302 2304 2306 2308 2310 2312 2314 2316 2318 2320 2322 2324 2326 2328 2330 2332 2334 2336 2338 2340 2342 2344 2346 2348 2350 2352 2354 2356 2358 2360 2362 2364 2366 2368 2370 2372 2374 2376 2378 2380 2382 2384 2386 2388 2390 2392 2394 2396 2398 2400 2402 2404 2406 2408 2410 2412 2414 2416 2418 2420 2422 2424 2426 2428 2430 2432 2434 2436 2438 2440 2442 2444 2446 2448 2450 2452 2454 2456 2458 2460 2462 2464 2466 2468 2470 2472 2474 2476 2478 2480 2482 2484 2486 2488 2490 2492 2494 2496 2498 2500 2502 2504 2506 2508 2510 2512 2514 2516 2518 2520 2522 2524 2526 2528 2530 2532 2534 2536 2538 2540 2542 2544 2546 2548 2550 2552 2554 2556 2558 2560 2562 2564 2566 2568 2570 2572 2574 2576 2578 2580 2582 2584 2586 2588 2590 2592 2594 2596 2598 2600 2602 2604 2606 2608 2610 2612 2614 2616 2618 2620 2622 2624 2626 2628 2630 2632 2634 2636 2638 2640 2642 2644 2646 2648 2650 2652 2654 2656 2658 2660 2662 2664 2666 2668 2670 2672 2674 2676 2678 2680 2682 2684 2686 2688 2690 2692 2694 2696 2698 2700 2702 2704 2706 2708 2710 2712 2714 2716 2718 2720 2722 2724

p(
f)

frequency c/d

’025394.29’

 0

 1

-4 -2  0  2  4

p(
f)

frequency c/d

-4 -2  0  2  4
  

frequency c/d

-4 -2  0  2  4

  

frequency c/d

Figure 1: Spectral windows of ASAS photometry. left: IS Lup, middle: HD 52057, right: V 1370Ori.

Table 1: Number of observations, frequencies and amplitudes detected in ASAS photometry for 17 stars
classified as SPB in the Hipparcos Catalogue. Asterisks indicate that the highest peak in periodogram
indicated is an alias of the correct frequency.

Name Nobs f A Name Nobs f A
(c/d) (mmag) (c/d) (mmag)

CGHyi 123 1.33482 * 18.19 V386Pup 39 1.21260 * 64.66
1.44480 9.66

V1370Ori 45 1.11300 * 22.98 MYVel 100 0.80769 25.43
V726Mon 65 2.32456 * 23.04 V363Vel 119 0.40717 26.04
NZCMa 117 0.88972 * 11.68 PRVel 116 0.80727 18.25
KPCMa 106 0.93566 22.02 0.87613 11.99
LMCMa 121 0.43212 24.03 PZVel 158 1.17949 17.05
HD52057 152 0.98423 14.25 LYVel 147 1.34908 10.18

0.79958 12.37 V483Car 151 1.22191 15.46
V375Pup 122 0.58761 24.29 IS Lup 185 1.16974 16.42
LZTrA 193 1.75355 * 20.82

very narrow time spans at the beginning and at the end of observing nights. An example is
the spectral window of V 1370Ori shown in the right panel of Fig. 1.

Results for SPBs

We analyzed ASAS photometry of 72 stars classified as SPB in the Hipparcos Catalogue.
We downloaded observations of southern SPBs form the ASAS home page (http://www.
astrouw.edu.pl/∼gp/asas/asas.html) while for the northern ones we used data kindly pro-
vided by Dr. Pojmański. In case of 55 stars we could not perform analysis of variability.
Most of these stars are too bright for ASAS and their magnitudes are saturated, show high
scatter and significant trends. We did not analyze stars with a number of observations less
than ∼ 40. Eventually, we were left with 17 stars in whose photometry we sought periodic
variability. We list the stars in Table 1. In the first column we give the names or HD numbers
of the stars, then we list the number of observations used for analysis, the values of detected
frequencies and fitted amplitudes. Frequencies of six stars are indicated with an asterisk.
We indicated in this way stars, for which the highest peak in periodogram occurred at an
alias of the correct frequency. (We identified correct frequencies using Hipparcos photometry
which does not show daily aliases.) As we found, the problem of aliasing is most severe for
stars with a small number of observations (V 1370Ori, V 726Mon and V 386Pup) or/and a
spectral window with the highest peak at 2 (CGCyg) or 3 c/d (V 1370Ori).

The ASAS photometry reproduces quite well also amplitudes known from Hipparcos pho-
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Figure 2: HD52057: left: observing window, middle: ASAS magnitudes phased with frequency f1 =
0.98423 c/d, right residuals of ASAS magnitudes phased with frequency f2 = 0.79958 c/d.

tometry. However, due to the scatter in the two photometric data sets and because of the
probability of imperfect fits of amplitudes, a detailed comparison can not be performed.

The frequencies present in the ASAS photometry agree with the Hipparcos ones much
better. We confirmed frequencies known from Hipparcos photometry for 11 monoperiodic
and two doubly–periodic stars, namely, CGHyi and PRVel. For three other doubly–periodic
Hipparcos SPBs, namely KPCMa, PZVel and V 483Car, we confirm only the first frequencies.

For one star, HD52057, we detected two frequencies, f1=0.98423 and f2=0.79958 c/d,
none of which is present in the Hipparcos photometry. We show the phase diagrams con-
structed for the two frequencies in Fig. 2. In the Hipparcos Catalogue this star is not classified
as variable but Waelkens et al. (1998) find in its Hp magnitudes one frequency, f = 0.90872
c/d and classify it as SPB. We show that this star is in fact a doubly–periodic variable with
both frequencies typical for SPBs.
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