ANNEX F TO THE CASE FOR HIGHER THAN ADVERTISED MARTIAN AIR PRESSURE
(Based on data from http://www-k12.atmos.washington.edu/k12/resources/mars_data-

information/data.html

Percent Difference Flow Chart for Viking-1 Sols 1 to 113, and 134 to 350

Annex F sums up the percent
differences between Viking-1 measured
pressures, for its Sols 1 to 113 and 134 to
350, and its predicted pressures as found in
Appendices 1 and 2 to Annex D. Annex F
only shows whether each pressure predicted
had less than a 2% percent difference from
what was measured. Where this was the
case, the cell appears in red and the
temperature (Kelvin) is indicated with white
font in the red cell. Where the percent
difference was greater than 2%, the cell is
left uncolored. From Annex F it is readily
apparent that when the heater had to come,
the pressure at the transducer was forced up
and into line with the pressure predicted for
a gas being heated in a confined (dust clot,

sealed space). For example, there was less
than a 2% difference at the 0.3 time-bins
every day between VL-1 sols 211 and 287.
This corresponds to about 7:23 AM Local
True Solar Time, a good time to warm up
equipment for morning operations. There
was also a consistent series of good
agreements with the predictions for
afternoon operations and late night
operations when it was necessary to prevent
damage to the lander equipment. The time
of the best agreement shifted as the year
progressed from summer to winter. Figure 1
shows the overall success rate for predicting
pressures in each cell (336 sols * 25 time-
bins per cell = 8,400 predictions).
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Figure 1 — Prediction success totals per time-bin and corresponding % of successful predictions.
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Figure 2 - % Differences
between measured and predicted
pressures as a function of time.

Cells in red have <2% difference
between Viking-1 measured
pressures and pressures
predicted by formula:

P = (6.51*255.17 K)
Temperature K in Time-bin.

Where:

P = pressure in mbar

6.51 = minimum pressure in
mbar measured at Viking 1
between its sols 1 and 350.
255.17 = Maximum Temperature
(Kelvin) measured at Viking 1
between its sols 1 and 350.
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It can be seen from Figure 2 that
there was a first degree of moderate
success in  accurately  predicting
pressures in the mornings around the
.38 and .42 time bins from the Viking-1
landing until its Sol 116 when data
suddenly stopped until sol 134. There
was also a good degree of success in
making predictions in the afternoons for
the 0.7 to the 0.78 time-bins, gradually
shifting to the 0.62 to 0.66 time-bins,
then merging with the morning success
just before data stopped. So the
predictions became accurate for the
time-bins from about 0.42 to 0.66. This
was all in the summer.

After the data break, predictions
were generally better than 2% off for
the 0.42, 0.62 and 0.66 time-bins for
the rest of the summer. As fall ensued,
the morning accuracy shifted earlier into
the 0.38, then 0.34 and finally the 0.3
time-bin that first caught my attention.

In line with the expectation that
the heater would have to come on and
increase pressures the most as it got
colder outside, the predictions grew
better over more night time-bins as the
fall came to an end and winter ensued.
As the study came to an end on sol 350,
there were often very accurate
predictions for the hours centering
around midnight and for several hours
on either side of that time.

Professor James Tillman has been
helpful a number of times in this study,
which could never have occurred
without his Viking Project’s efforts in
posting the data that my father and I to
reformat and manipulate. However, the
one question that Professor Tillman has
not answered pertains to the thermostat
or timer employed for the RTGs. Just
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what caused the heaters to come on
when they did? At best, without a
definitive answer from him, his team, or
other competent authority, the only
solution is to let the data speak for
itself. That data seems to indicate that
if there was a timer, its settings were
gradually shifted as the summer drifted
into fall, and finally winter arrived.

The size of the errors, at least
initially, was also particularly telling. For
example, as one flips through
Appendices 1 and 2 to Annex D, it is
apparent that often in early hours of the
sols, rows are shaded in yellow or blue.
This means that there was no recorded
pressure change for at least four hours,
often at times when it was most cold.
The blue shading means that the
temperature was colder than -75° C
(198.15 K), and often it was colder than
-85° C (188.15 K) then. This would be
a time that my formula would predict
the highest temperatures, but
something was not working right when
it came to recording and transmitting
the pressures felt at the transducer.

Did the formula work for warm
and cold temperatures seen across the
336 sols studied? Yes. Too see this it is
necessary to look at the temperatures
shown in white fonts in the red cells of
Appendix 1 to this Annex and in
Appendix 2 to this Annex which is a
histogram of the temperatures that

produced under a 2% difference
between measured and predicted
pressures.
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189 190 191 181 224 237 240 244 245 213 195 191 190 192 186 185
189 188 193 217 220 235 240 245 245 215 195 191 191 191 186 188
189 187 193 182 220 237 240 245 245 209 195 190 191 191 187 188
188 188 192 188 221 237 238 240 244 210 195 190 190 190 187 188
188 188 192 182 218 235 246 243 244 209 194 191 190 190 185 189
188 186 193 183 223 236 241 235 244 211 194 192 189 191 187 189
189 189 191 182 222 236 243 197 243 211 192 190 190 187 188
187 190 190 182 221 238 243 197 242 211 191 189 189 191 188
188 189 181 218 236 244 199 243 213 192 189 188 191 188
188 180 216 236 245 200 242 212 191 189 188 191 188
190 181 216 237 242 243 213 191 189 188 190 188
190 180 219 237 242 242 209 191 189 189 190 187
189 182 224 241 241 241 208 191 190 189 190 187
188 180 216 242 240 241 198 191 190 189 190 187
187 179 217 239 242 241 199 191 189 190 187
186 181 217 239 240 242 201 189 189 186
187 179 213 239 243 242 200 189 188 187
189 178 217 239 242 242 199 188 188 187
189 179 186 238 242 243 200 188 188
187 187 183 241 239 242 199 188 189
189 186 193 239 240 241 198 188 189
189 188 192 238 240 239 199 188 189
188 185 238 241 221 199 187 188
186 184 238 241 225 198 188 188
185 183 239 239 229 198 188 188
187 184 239 227 197 188
186 183 239 224 197 187
188 183 239 224 197 187
188 184 238 225 197 187
187 183 237 223 197 187
240 222 198 187
239 219 198 187
240 217 198 187
239 215 198
241 204 198
236 201 199
235 201 198
234 200 199
240 201 201
236 201 201
235 199
234 200
234 198
236 198
233 199
233 198
233 198
234 197
234 197
232 196
236 198
232 200
235 201
231 199
234 199
232 200
232 201
231 201
228 201
202
201
202
204

Appendix 2 to Annex F to Higher Than Advertised Martian Air Pressure
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