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A] Real correlation function

Memo 16 describes the format of the data files in the “VVLBI” mode. The data is quantized as
data files in the “VLBI” mode. The data is quantized as one bit per sample so that the “Van

Vleck” correction [1] can be used to derive the continuous correlation function R, (z‘) from the
1-bit or “clipped” correlation pxy(z') as follows:

R, () =sin((7/2) p,, (7))

The clipped correlation function has been normalized by the number of bits correlated so that

t=N-1

Py (F)=(YN) 2, x(t)y(t-7)

N =
t=0
where 1 bit data from each antenna, x(t) and y(t), take on values of +1 and -1.

The 1-bit clipped data is cross-correlated using a table look-up method. The function xcorr( )
places the data into 32 bit words. The bits are correlated using the “exclusive OR” operation and
a table look-up is done on each upper and lower 16 bits. The xinit( ) function is used to get the
correlation of each 16 bit block. The results are stored in the cc[ ] array for efficient access.
The lag, 7, is changed by using the shift operations.

B] Cross-spectral function

The cross-correlation is covered to a cross-spectral function s,y (w) given by

r=L/2

Sxy (W) — z ny (T) e—iZ;rWr/M

r=—L/2+1



C] Complex correlation

The complex correlation (or delay function [2]) is derived using a reverse FFT transform

M-1
D(T) — Z Sxy (W)ei27rwr/2M
0

This sum can be obtained setting the negative frequencies to zero and doubling the FFT size to
provide interpolation of the delay .

Since the sample rate is 8 Ms/s the spacing of the lags is 125 ns. The doubling of the number of
points in the reverse FFT makes the spacing of the delay points 62.5 ns. The delay is determined
by finding the maximum magnitude of the delay function and using parabolic interpolation
between points so that

T = Thax +(Pmax+1 - Pmax—l)z/(4pmax - 2Pmax+l - 2I:)max—l)
where P = |D|2 and 7is in units of 62.5 ns. The interpolated maximum is

P =P max+ ( l:>ma><+1 - Pmax—l )2 /(16 I:>ma>< _8Pma><+1 _8Pmax—1)
P =2P%/M

max !

while the phase is atan2(ImD,,,ReD,,,)
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