1 #include ¡math .h¿ 2 #include ¡stdlib.h¿ 3 #include ”declar.h” 4 5 /* Computes the Lomb -Scargle normalised periodogram of a times -series. 6 * 7 * t the times , reduced to [ -1/2 ,1/2). 8 * y the measurements , centred around ¡y¿. 9 * npts the length of the times -series. 10 * over the oversampling factor.

11 * hifac the highest frequency in units of ”average” Nyquist frequency . 12 * 13 * This function returns the results in a structure , LS (see text ). 14 */ 15 LS* periodogram (const double* t, const double* y, int npts , double over , double hifac) 16 – 17 double df = 1.0 / (over * (t[npts - 1] - t[0])); 18 19 // Index of the highest frequency in the positive frequency part of spectrum . 20 int m = floor (0.5 * npts * over * hifac); 21 LS* ls = xmalloc (sizeof(LS )); 22 ls -¿freqs = xmalloc(m * sizeof(double )); 23 ls -¿Pn = xmalloc (m * sizeof(double )); 24 ls -¿nfreqs = m; 25 26 // Unnormalised FTs of the data and window.

27 double complex * sp = xmalloc ((m + 1) * sizeof(double complex ); 28 nfft (t, y, npts , m, sp);

29 double complex * win = xmalloc ((2 * m + 1) * sizeof(double complex ); 30 nfft (t, NULL , npts , 2 * m, win ); 31 32 // Computes the periodogram ordinates , 33 // and store the results in the LS structure . 34 for (int j = 1; j ¡= m; j++) 35 – 36 double complex z1 = sp[j]; // FT of data at “omega 37 double complex z2 = win [2 * j]; // FT of window at 2“omega 38 double absz2 = cabs (z2);

39 double hc2wt = 0.5 * cimag(z2) / absz2; 40 double hs2wt = 0.5 * creal(z2) / absz2; 41 double cwt = sqrt (0.5 + hc2wt);

42 double swt = sign (sqrt (0.5 - hc2wt), hs2wt);

43 double den = 0.5 * npts + hc2wt * creal(z2) + hs2wt * cimag(z2); 44 double cterm = square(cwt * creal(z1) + swt * cimag(z1)) / den; 45 double sterm = square(cwt * cimag(z1) - swt * creal(z1)) / (npts - den ); 46 ls -¿freqs[j - 1] = (j - 1) * df; 47 ls -¿Pn[j - 1] = (cterm + sterm) / (2 * var ); 48˝ 49 50 free (win ); 51 free (sp); 52 return ls; 53˝