Documentation:
From ICD

· Hyperlinks in TOC don’t work, section label wrong
· Hyperlink for 13. SDC… 
· Hyperlink for (13).1 Overview – mislabeled
· On p. 127, 13.2.4 – it says “See section 115” – not sure what this is referencing
· On p. 129, last sentence before plot – “See for a plot of Charge …”
· Should be referencing “below”, Fig 13-2, other reference
· On p. 130, equations are formatted wrong (“Y” appears throughout the equation where there should be a symbol indicating multiplication)
· On p. 130, hyperlink to ResearchGate.net not very helpful without more info on James et al 2010 paper. 
[bookmark: _GoBack][image: ../Screen%20Shot%202016-12-05%20at%2013.57.31.png]

aareadme.txt 
· Should the “skel …” lines remain in this doc?

calib/…cal_matrix….tab
· Cel[c]ius is spelled wrong in every instance
[image: ../Screen%20Shot%202016-12-05%20at%2013.50.54.png]
calib/calinfo.txt
· Calib[r]ation spelled wrong in the N.B. note
[image: ../Screen%20Shot%202016-12-05%20at%2013.51.53.png]

There is a statement (in catalog/sdc.cat) that they haven’t detected particles over 3µm since early 2014. 
1) How significant is this? Does it point to a larger systematic problem? Is it becoming less sensitive? 
2) This note is weird for this documentation because generally particles are referred to by their charge and mass, not by size, and I don’t think the equation for the conversion is anywhere in the documentation. 




Data:
· Played with data with PDSREAD
· Looked at some data, seems ok – data, dates correspond in 2 and 3

· Question about velocity used:
In data/…sci.lbl files, the “IMP_VEL” parameter is given as 
IMP_VEL = 1E-3 x SQRT(G x Msun x (1-beta) / R)                  
                                                                              
            where                                                             
              G = Gravitational constant = 6.77384E-11                     
              Msun = Mass of the Sun, kg                                      
              beta = 0 = correction for solar pressure                        
              R = Heliocentric distance, m                                 
                                                                              
            Units consistent with G (m**3 kg**-1 s**-2)

1) Why not provide the value of Msun?
2) The sdc_ssr.pdf states (p.5) that the value used for the velocity calculation for the grain mass (“MASS” parameter) is the s/c velocity
3) Working backwards from the IMP_VEL values, these don’t correspond to the s/c distance
4) What are these values? Are they used to get the MASS parameter?


· Generally unclear how the housekeeping data is used for calibration (I probably missed a doc that described this?)
· For instance, some HK data includes “Conversion: polynomial coefficients:” – how is this used?
· HK data from other instruments are included (but not used)?
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13.3.2.1 Pre-Flight and other ground-based calibrations
‘The mass can be derived from the charge. It was discovered by L.A. Simpson and A.J. Tuzzolino
(1985) [S-T] that a particle impacting a 28 wm PVDF film (such as those on SDC) will produce a
charge given by the equation:

N[e]=c Y (m[g])* Y (v[kmis])*
In this equation N is the charge in equivalent number of electrons, m is the mass in grams, v is
the detector-relative particle speed in ki/s; see Table 13-1 for constants a, b, and c.

Additional data were considered from tests on flight spare detectors built at the Laboratory for
Atmospheric and Space Physics (LASP). Initial ground calibration results updated the constant ¢
for the three-parameter model above; James et al., 2010 JAMESETAL2010] updated all of the
constants for the three-parameter model, and also proposed a four-parameter model that includes
temperature dependency (T in Celcius; d is another constant in Table 13-1):

N[el=(c + d Y T[Celsius]) Y (mlg]* Y (vikmis])*
The New Horizons pipeline code switched to using this four-parameter model in 2013, and

redelivered past PDS data (Launch and Jupiter mission phases) based on the four-parameter
‘model in 2014.

As of March, 2014, James et al, 2010 [JAMESETAL2010] is available online at
ResearchGate.net.
13.3.2.2 Mass Production

On the NH SDC instrument we have two measurements per event: the charge, N[e-]; the
temperature of the detector, T[Celsius]. Thus to find either mass or velocity we must assume the
other. In the pipeline we assume a Keplerian velocity for the hypothetical dust particle that
produced each event, and use that to determine a mass for the event.

Note that each event is converted to mass regardless of whether or not it is believed to be noise.

Thus one can simply use the number of electrons produced and the assumed spacecraft-relative
speed of the dust particle calculated through SPICE to determine the mass of the impacting

particle.
Rearranging the equation for the four-parameter model above yields

m{g]={N[e] / ((c + d Y T[Celsius]) Y (vkm/s])")}"
The New Horizons pipeline code started using this equation in 2013. In 2014 the project
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COLUMNS. -4
oBIECT = coLumy
NavE "SDC_CAL_COEF_CHO1_49_9"
‘COLUMN_NUMBER 1
DATA_TYPE ASCIT_REAL
FORMAT “E23.16"
START_BYTE 1
BYTES 24
uNIT N/AT
DESCRIPTION .

Calibration polynomial coefficients for SDC instrument channel 01
from the ground calibration at temperature 49.9 Celcius

MISSING_CONSTANT o
END_0BJECT coLumN
oBIECT coLumy
NavE "SDC_CAL_COEF_CHO1_40,
‘COLUMN_NUMBER 2
DATA_TYPE ASCIT_REAL
FORMAT “E23.16"
START_BYTE 25
BYTES 21
uNIT = N
DESCRIPTION .

Calibration polynomial coefficients for SDC instrument channel 01
from the ground calibration at temperature 40.0 Celcius.
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is in each table; refer to the SOC Instrument ICD for a description of how
o use the data in these tables to calibrate SDC data (convert the DN of an
inpact event reading to charge and to mass).

N.B. The SDC calibration matrix has been converted, from the four-
dimensional array in the Primary Data Uit of a FITS file, to these
42 ASCII tables to make the archive product compliant with PDS
standards. The number of digits displayed in the table is
sufficient to reproduce the data in the original FITS files,
bit for bit.

The rows in the tables, indicating the order of each coefficient in the
coefficient tables, or indicating a known input charge used in a
100-sample test during ground & for_the mean DN and DN
standard deviation tables, correspond to NAXIS4, the slowest-moving
axis in the original FITS file

The three types of tables correspond to NAXIS3 in the original FITS
file.

The fourteen tables within each type of table correspond to NAXIS2 in
the original FITS file.

The columns in the table, indicating at which temperature each column
is valid, correspond to NAXISL, the fastest moving-axis in the
original FITS file.

See the EXTRAS/ directory, if present, for more information, including
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