To Mark Johnson



Copy to Marc Murison



From Mike Corson



12 July 00





Hi Mark —



The following pages are the charts to use as part of the requirements presentation.  Marc Murison and I had a good discussion on trying to fill in values in the July 00 column.  However, we felt that given the short time available, as well as the unavailability of Ken Seidelman, Dave Monet, and others who were traveling, there was no way to put in good current strawman numbers.  We agreed that there would be real value in trying to organize the rationales behind the requirements (at least those that we knew of).  The rationales should be the beginning points of the discussion, with people agreeing to, adding, or subtracting rationales, with the intent of reaching a working consensus on them.  We can then get on with the numbers.



Marc took the action to fill in the rationales, which I bundled into the charts.



Marc also suggests that the next task of putting numbers on the requirements be done using an error tree of the kind you and Ken Seidelman put together.  I think this is a good way to go.  Also, Marc and I are willing to follow up with a memo on the rationales, although as you can guess the initial burden will fall on Marc.



Regards,



Mike









Note to Marc:  I will bring hard copy of the charts to the meeting tomorrow, Thursday the 13th.

�ACS and Observation Requirements



��CSR�July 00�������1�Spin Period�40 min +/- 5%�40 min +/- 5%��������Spin Rate Variation�+/- 54 mas/sec���2�Long Term (> 40 min)����3�Medium-Long (10 - 40 min)����4�Medium (6 sec - 10 min)����5�Intermediate (1.56 - 6 sec)����6�Short Term (< 1.56 sec)���������7�Precession Period�20 days +/- 10%���������Precession Rate Variation�+/- 600 mas/sec���8�Long Term (> 40 min)����9�Medium-Long (10 - 40 min)����10�Medium (6 sec - 10 min)����11�Intermediate (1.56 - 6 sec)����12�Short Term (< 1.56 sec)���������13�Sun Angle�45 +/- 5 deg��������14�Maximum Allowed Nutation�10 as��������15�Field of View�1.1 deg circular�1.1 deg circular��������Jitter�< 500 µas���16�High Frequency (Period < 1.56 sec)����17�Low Frequency (Period > 1.56 sec)���������18�Spin Axis Alignment Error�+/- 30 as��������19�Number of Astrometric Observations�~ 950  (mv > 9)��������20�Photometric Observations����������

�Attitude Determination Accuracy (Instrument)����21�In-Scan����21�Cross-Scan���������23�Attitude Spin Rate Accuracy (Instrument)����������Single Observation Accuracy����24�In Scan�600 µas���25�Cross-Scan�20 mas���

�ACS and Observation Requirements Rationales



1.	Spin Period:  The Spin Period tolerance is specified to allow the FPA clocking rate range to be specified.



2. through 6.     Spin Rate Variation:



Determined from tolerances set by the ability to track and centroid stars on the CCDs.  There are several periods of physical origin that apply:



(a)  1.56 sec: time it takes a star to cross one CCD



(b)  6 sec: time it takes a star to cross the field of view



(c)  10 min: time it takes the s/c to rotate one basic angle, putting the second  viewport at the same field of view



 	(d)  40 min: one spin period



2.	Spin Rate Variation, Long Term (> 40 min):



3.	Spin Rate Variation, Medium-Long (10 - 40 min):



4.	Spin Rate Variation, Medium (6 sec - 10 min):



5.	Spin Rate Variation, Intermediate (1.56 - 6 sec):



6.	Spin Rate Variation, Short Term (< 1.56 sec):



7.	Precession Period:  The precession period is set by requirements of



(a) sky coverage and scan angle distributions



(b) scan overlap from one spin to the next in order to produce sufficiently rigid spiral segments in the data reduction



(c) how many pixel columns of precession smear can be tolerated as a star traverses a CCD.

	

8. through 12:     Precession Rate Variation:



Constraints set by tolerances on the tracking and centroiding of stars as they traverse the CCDs.   As with the spin rate variation requirements, there are several relevant time scales



8.	Precession Rate Variation, Long Term (> 40 min):



9.	Precession Rate Variation, Medium-Long (10 - 40 min):



10.	Precession Rate Variation, Medium (6 sec - 10 min):



11.	Precession Rate Variation, Intermediate (1.56 - 6 sec):



12.	Precession Rate Variation, Short Term (< 1.56 sec):



13.	Sun Angle: The sun angle, in concert with the precession period, determines two important observation distributions.



(a)  the distribution of observations on the sky.  For optimum mission accuracy, this distribution must be as dense and as homogeneous as possible.



(b)  the distribution of scan angle.  The scan angle is the angle at which the s/c view port scans a given star.  The desire is to scan each target star from as many different directions and as homogeneously as possible



14.	Maximum Allowed Nutation:  Note that this nutation budget does not include the cone angle due to the precession velocity.  Nutation, or "nodding" of the s/c spin axis, is excited by dynamical perturbations.  The observational effect of nutation is to perturb the path of a star as it crosses the focal plane.



Tolerances set by the ability to track and centroid stars on the CCDs will determine the tolerance on nutation, which will in turn place constraints on various dynamical perturbations. Constraints on dynamical perturbations will turn place constraints on the causes of those dynamical perturbations.



15:	Field of View:



16.	Jitter, High Frequency (Period < 1.56 sec):  Causes image smear on the CCD.



17.	Jitter, Low Frequency (Period > 1.56 sec):  Causes displacement of the stellar image on the CCD.  Large errors could cause stars to fall outside anticipated window.



18.	Spin Axis Alignment



19.	Number of Astrometric Observations:



20.	Photometric Observations:  Centroiding accuracy of a star on the CCD depends on the degree of knowledge of the stellar spectrum. 



21.	Attitude Determination Accuracy (Instrument), In-Scan:



22.	Attitude Determination Accuracy (Instrument), Cross-Scan:  



23.	Attitude Spin Rate Accuracy (Instrument):



24.	Single Observation Accuracy, In-Scan:



25.	Single Observation Accuracy, Cross-Scan:  Some requirement will be needed for grid stars.  No requirement has been identified for other stars, as long as they fall within their windows.


