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MASSACHUSETTS I N S T I T U T E OF T E C H N O L O G Y 

HAYSTACK O B S E R V A T O R Y 

WESTFORD, MASSACHUSETTS 01886 

10 August 1982 Area Code 617 
692-4765 

TO: VLBI Group 

FROM: A.E.E. Rogers 

SUBJECT: Elimination of "Bit Shifting" Sidelobes - New Bit Shift 
Corrections for Automatic Bit Shift Mode 

FRNGE using parameters passed from COREL (version ^ 4) now applies to the 
following frequency dependent phase correction. 

<t> - (FB±0.5) (l-UNT/S/) (w-w ) TT/(2 w ) 
7 $ 7 — ' 

where 

$ " the phase shift correction in radians 

w • video frequency 

w
 s

 center of video band 
m 

S « T AP/T « bit shifts in accumulation period 

INT/S/ = actual integer number of bit shifts that occur in AP 

AP
 s

 accumulation period 

±

 » plus when FB<0, minus when FB>0 

FB • fractional bit shift at center of AP 

In order to save computation time FRNGE only makes a correction if / (j>/ is 
greater than 0.2 radians at the edge of the bandpass. 

The new correction eliminates the bit shift sidelobes which are quite evident 
when the bit shift rate is less than the inverse of the accumulation period. 
Since the bit shift sidelobes and the saw-tooth phase modulation in the 
cross-spectral domain are eliminated, the new bit shift correction method 
should be satisfactory for spectral line VLBI. It has the great advantage 
of allowing long accumulation periods without the necessity for frequent 
conversion to the cross-spectral domain .as required by the normal software 
fractional bit correction method. 

AEER/kw 
xc: J.M. Moran 

I.I. Shapiro 
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i 'J'JS-OT'VS 1 lu -
I 10DEC.H1 3C04 
I GOLD VENU-OVRO-130=00 
1 60.5 ELEV(I)EG) 62.3 
1 FILE< 2074Z::53, 3B I 
I BN( Fil/ASEC) = -5.51 
1 BEt FR/ASEC) = 6.78 
I EXP A III DEC * 96 
I STARTTIME 074540.000 
I STOP TIME 074(304. 000 
i iNTG.TiriE oa.5orsi:c 
I SEARCH WINDOW WIDTHS 
I S I NGLI3( = ) 2 . 000000US 
I MULTI D( #) . 025000US 
I RATE (X) . SOOirZ 
I FREQ SB INDEXES CAL 

2269.99 11 12 11 73 
2309.99 13 14 26 77 
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E+03 RATE+/- .25 HZ .1101NS/S DELAY+/-
* FREQUENCY EXT*(R,P) PRC*(R,P) REFERENCE 
1 2269.99 1, 1 82214,82214 ll=.76E-03 
2 2309.99 1, 1 82214,82214 13=.17E-02 
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FRPRG820802 
AMP 504 
SINGLBAND -
MULTI BAND 
FR.RATE 
DC= 40.22?? 

COREL* 4 
. 824X. OIK 
.139564US 
.0034U3US 
. 001465IIZ 
130.00SEC 

8 
8778888 ^ C L i 
98988 88 88 88 44 8 L L 

88 987877898888BA8A 8888887988988888884C998 
0 8-8-88-809 8-8-8 8 8 8 - 8 — 8 8 8 88 7 8 8 7 8 - 8 8 - 8 — 8 - 8 8 8 1 

0 
.012US SRC II WIDTIK RATE,SBDLY)+/- RA 3641.,334.7 DEC763.7,411.9ASEC 
REMOTE TRKS PARTNER TRKS FRQIN'( R, P) 'ACC. PER( R, P) CORR'( R, P) OFFSET( R,P) 

7 11=.52E-03 5 25=.86E-02 T 25= . 11E-01 4 21,-22 59., 47. 106,113 0, 0 
F 13=.11E-01 B 27=.OOE+OO 27=.00E+00 25,-26 59., 0. 107,114 0, 0 

Xl'= .33E-02YP= .71E-02 
XCRC= 33.YCRC= 32. 
TI) IS= 96 . ND IS= 107. 
DRVS 00 STAT= 000000 
SNR 1039.0M0DE40001 
1280E+O3 

'POINTS SRC1IED . 1638E+05 PROB OF FALSE DET .00E+00 PCAL RATES(MICROSEC/SEC) -.7107E-07-.2220E-Q7 MAX PER . 10E+00 FS 40.OOMHZ 

/V^W* 1 — /Vo i f / / / ^ U/tecftm' 
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I or.2-< f r." t; : 
I 10DEC.01 3C04 

#*** I GOLDVENU-OVRO-130= QO 
#*# I 60.5 ELEV( DEG) 02.3 

*** I FILE< 2074Z::53, LB 1 
## I DN( FR/ASEC) = -5.51 
*** I BE( FR/ASEC) = 6.71) 

*# I EXP AHI DEC ' 96 
** i S T A R T H M E 074540 . 0 0 0 
#* I STOP TINE 074004.000 

## I INTG.TINE U2.500SEG 
### I SEARCH WINDOW WIDTHS 

*# I S1NGLB(=) 2.OOOOOOUS 
* I MULTIB( ') . 025000US 
** I RATE (X) . 500 HZ 
#* I FREQ SB INDEX'S CAL 

2269.99 II 12 11 73 
2309.99 13 14 26 77 
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U I FRPRG020002 COREL' 4 
U UU I AMP 508.459X. 017J 

U I SINGLBANI) -.1397H4US 
8 I MULTI BAND . 0034'MUS 

U I FR.RATE -.0014u0HZ 
8 L U I DC= 40.22% 138.0CPEC 
7 8 8 L L I XP= .33E-02Y1'= .71E-02 

877 788 L * I XCRC= 33.YCIIC= 32. 
989 88 888 88 88 L L I TDIS= 96.NDIS= 107. 

88 68787789858888888788888798899988888C8998 DRVS 00 STAT= OOCOOO 
-0-00-009 0-0-08 0 0 0 - 0 — 0 0 0 08 7 — 7 8 848-88 8-8801 SNR 1046 . 4N0DE4000 1 

.1200E+03 
.012US SUCH WIDTIK RATE,SBDLY)+/- RA 3641.,334.7 DEC763.7,411.9ASEC 
REMOTE TRKS PARTNER TRKS FRQIN'( R,P)'ACC.PER( R,P)C0RR'(R,P)OFFSET(B,P) 

7 11=.52E-03 5 25=.06E-02 T 25=.11E-01 4 21,-22 59., 47. 106,113 0, 0 
F 13=.11E-01 B 27=.0OE+0O 27=.00E+00 25,-26 59., 0. 107,114 0, 0 
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E+OU RATE+/- .25HZ .1101NS/S DELAY+/-
* FREQUENCY EXT'(R.P) PRC'(R,P) REFERENCE 
1 2269.99 1, 1 82214,82214 ll=.76E-03 
2 2309.99 1, 1 82214,82214 13=.17E-02 

'POINTS SRCHED .1638E+05 PROB OF FALSE DET .OOE+0O PCAL RATES( MICROSEC/SEC) -.7107E-07-.222OE-07 MAX PER . 10E+00 FS 40.00MHZ 


