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INTRODUCTION

The work for this project was carried out in three phases,
as MS projects by two students, and as a postdoctoral project by a
visiting scientist. The [first phase was completed by Michael F. Boyer!
in 1969-70, and consisted entirely of measurements betwean San Francisco
and London over the great circle route. The second phase was carried
out in 1971-72 by Jon A. Kirby, over routes from San Francisco to
Washington, D. C., Tokyo, Buenos Aires, and Rio de Janeiro. The
City-Pair code, which originated at Boeing Aircraft Co., was reprogram-
med to run on the computers at the Lawrence Berkeley Laboratory by
Douglas C. Wallace, and the code was revised further by Kalina Mamont-
Cie$la, guest physicist, who is visiting the Lawrence Berkeley Laboratory
from the Central Laboratory of Radiological Protection, Warsaw, Poland.

In the first phase, photographic emulsions and thermoluminescent
dosimeters were mailed by conventional registered air mail from Berkeley
via San Francisco to Professor Jack Fowler at Hammersmith Hospital
near London, who returned them to us., These detectors accumulated
approximately 2100 hours of flight time at altitudes above 30, 000 feet,
In the second experimental phase, similar detectors were mailed round
trip through diplomatic channels to Washington, D. C., and thence to ;
Tokyo, Buenos Aires, and Rio de Janeiro for a total flight time MAST?S}
above 30, 000 feet in excess of 2900 hours, The dates of the flights are '

listed in Tables Ia and II, and of solar proton events in Table Ib. The
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measured results were then compared to the results of the ""Boeing Code"
which was originally programmed by Stanley Curtis and was originally
described in the Boeing re porl:.2 This program,called the Galactic
Radiation Exposure Program (GREP), calculates the dose in tissue in
millirads for the great circle flight path between two cities. The agree-

ment is seen to be reasonably good.

It is concluded that both experiments and theory show that the total
doses received at present day conventional jet aircraft altitudes are con-
siderably higher than those encountered in supersonic flights at much higher
altitudes, even though the dose rate is lower at these lower altitudes,

when the longer time of exposure at the lower altitudes is taken into

consideration.

The Experiments

The dosimetric measurements were made with thermoluminescent
dosimeters {TLD?'s) and with emulsions of three types sealed in plastic
packets. These packets were sent by air mail back and forth from
Berkeley, California to the five cities on the dates shown in Tables Ia and IL.
A dose sufficiently above background for a satisfactory measurement
was accumulated by the TLD?s on one round trip and by the emulsions on
three round trips. Although there were some small variations in the
contents of certain packets, all were basically the same. Pieces of
polyvinyl-chloride (0.6 mm thick) were cut to the size of a regular
business envelope (10 cm X 23 cm). The packet was compartmentized
and sealed with a radio-frequency plastic welder. Packets sent to
London contained -y films, NTA films, 6004 emulsion, and CaFl
thermoluminescent detectors (TLD). Packets sent to Washington,
Tokyo, Rio de Janeiro, and Buenos Aires contained only 8- y emulsiens
and TLD's. Before :.zaling each packet was flushed with dry nitrogen
gas to reduce photographic fading of the latent image by decreasing the
relative humidity and decreasing the atmospheric oxygen in contact with

the emulsion.

Each packet contained four $-y films. Two of these films were
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unexposed; the third film was pre-exposed to 20 mr and the fourth film
was pre-exposed to 100 mr of radium y-rays. In those packets that
contained nuclear track emulsions (NTA), one NTA film was pre-exposed
to 20 mrem and the other to 100 mrem of PuBe neutrors.

In evaluati.ng the flight paths for the first part of this experiment
from San Fraacisco to London,an air mail flight schedule was obtained
from the Berkeley post office. When the total number of available
flights is considered, it is reasonable to assume that at least 80% of the
packets sent to London made the trip by the polar route, rather than
lazding in New York. Polar flights from San Francisco to London
aiways go via Los Angeles. On the Los Angeles to Liondon leg they
1ave a flight profile approximately like that seen in Fig. 1. These flights
usually go over the southern part of Hudson Bay, Baffin Island, and the
southern third of Greenland. Each flight is flown over the predicted
"least time' route based on the latest weather predictions. Some flights
may go considerably south of Greenland, occasionally as far souih as
Atl'a:nt.é, although this is rare, These variations probably don't have a large
effect on the galactic cosmic ray dose since they take longer at a lower dose
rate, which has a compensating effect on the integrated dose, The solar
flare dose, if any, would be reduced by a larger factor at the lower magnetic
latitudes. Since few golar flares occurred during this experiment, these
relatively rare and self-compensating route variations ‘have little effect on
our results,

Calculations made with the GREP code? indicate that for the San

Francisco to London route one should expect a total dose of about 5 mr/round

trip. Since the lower limit of sensitivity for the film is approximately

10 mr, each packet to London was sent on about five round trips. Unfor-
tunately, during this time there were no large flares and only one small flare.
Three groups of packets completed five round trips to London. Six

groups of packets completed round t»ips to Washington, Tokyo, and Buenos

Aires. Five groups of packets completed round trips to Rio de Janeirc.
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Fig. 1. Flight profile of a typical flight between Los Angeles
and London from TWA,
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One packet was lost on this route.

The packets sent to Washington, Tokyo, Rio de Janeiro, and Buenos
Aires actually followed the following routes, according to the U. S.
Postal Service and the U. S. Department of State. The return route was the
reverse of the outbound route in each case., In the calculations,each leg of
these routes was assumed to be a great circle path between the two points at
its end. The Washington route was direct from San Francisco to
Washington. The Tckyo route was also direct from San ¥Francisco to
Tokyo non stop. The Rio de Janeiro route was from San Francisco to
New York; to Charleston, Scuth Carolina; to Caracus, Venezuela; to
Rio de Janeiro, Brazil. The Buenos Aires route on the other hand,was
from San Francisco to Washington, D. C.; to New York; to Buenos
Alres, Argentina. The dates of the flights are shown in Table Ia and
the dates of solar proton events are shown in Table I b,

Background Radiation

Realizing that from the time the film is sealed until it is developed,
it spends more time at sea level than at altitude, it is necessary to
attempt to estimate the dose of ionizing radiation which is acc.mulated
during the time not spent in the aircraft.

Duplicate dosimeters were stored in a low background cave at the
Lawrence Berkeley Laboratory and in an unshielded area (Oakland)
during the flight times. These dosimeters were processed with the
dosimeters that had been mailed, and the background readings were

subtracted appropriately.

Analysis of f- y Film Data

In interpreting the data there were two experimental factors which
need specia!l mention. First, these films, all from the same emulsion
number,were packaged, exposed, and developed in different groups; and
secondly, the time which elapsed from loading to development in the
different groups was different, even though the time which each group

spent in the air was essentially the same. The total dose gathered on



Table Ja. The TLD!s each flew on one trip between the following dates

1971 . 1972
#1 #2 #3 #r4 #5 #6

Washing.on 7/28-8/8 8/28-9/2 9/28-10/12 11/17-12/3 1/13-1/20% 4/6-4/14
Tokyo 7/28-8/6 8/27-9/9 9/28-10/6 11/17-12/9 1/13-1/24% 4afé-4/17
Buenos Aires 7/28-8/18 8/27-9/16 9/28-10/19 11/17-12/6 1/13-2/1% 4/6-4/26
Rio de Janeiro 7/28-8/30 8/27-9/23 9/28-10/28 11/17-12/13 1/13-2/8 * 4/6-5/1
TLD Dates Between

Start and Reading 1/13-2/16% 4/5-5/5

The films each flew three trips as follows:

Set of Films Trips
T ashington # A 1,2,3
# B 4: 5) 6
Tokyo # A 1,2,3
#B 4,5,6
Buenos Aires 4 A 1,2,3
#B 4,5,6
Rio 4 Janeiro # A 1,3,4
#B 2,3,4
#C 4,5,6

-9-

# There was solar activity during these flights, See Table 1b.
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Table Ib. Dates of Solar Proton Events

LBL-~1505

Strength
_Date {all events low energy)
September 1, 1971 small
QOctober 3, 1971 medium
December 2, 1971 small
December 14-21, 1971 medium to large
peak December 17

January 11, 1972 small
Januvary 15-16, 1972 small
January 19-25, 1972 medium

peak January 20-21

April 17-18, 1972 small

Duration
short
day
short

7 days

day
2 days

6 days

6 hours
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the London trips made by these films represents about 2052 hours of
exposure at altitudes above 30, 000 feet,as calculated from the flight
profile in Fig, 1. The total time spent above 30, 000 feet on the Washington,

Tokyo, Rio de Janeiro, and Buenos Aires flights was 2897 hours.

Fading

The question of the change of the latent image during the 8 to 16 weeks
between loading and development is poorly understood. The controls
which were kept in the shielded cave showed an apparent fading in the
last two groups and an increase of background in the first group. Many
possible explanations for this were examined and discarded. We are
forced to attribute this inconsistency in the background film exposures
to unexplained but occasionally observed variations in p-y film dosim-
etry. The film was all from one emulsion number and all films were
treated the same. The assumption was made in the case of each group
that, for the time period from loading into the packets until develop-
ment, all films in the group underwent the same fading and background
change., Therefore,the figures in Table II represent the dose readings
in roentgens minus the actual dose reading from the appropriate control
film which was kept in the low background cave.

In groups 2 and 3 the fading of the control films was more that might
be expected,even though they were sealed in nitrogen and kept in the cave,
which has a very constant environment. In some low dose films the fading
was as much as 60 percent. This proved to be especially annoying in
the case of the last group,where the average readings were higher than
in groups 1 and 2. (See Table 1)

The experience which has been gained over many years in reading
B- y film indicates that the dataare reasonable. It may not be possible
to attach dosim<tric significance to the measurements of any one film,
but, in view of the large total number of hours which the film spent in
the air, the average is probably significant.

Many possible explanations of the wide variation in measured doses

were examined. It is quite possible that packages 9 and 13 may have



Table II. Results from the p-y films making flight San Francisco-Londecn in the packets,

Total dose in milliroentgen gained

mr/round trip

Grou
Group Pkg., Rd. trips Hrs, inair Zero Zero 20 100 Ave, Min. Max, Ave, Averalg)e
1 6 108 23 26 30 6 21 1.0 5.0 3.5
2 5 90 16 19 57 23 29 3.2 11,4 5.8
. 3 5 90 19 19 23 27 22 3.8 5.4 4.4
4 3 54 11 11 15 19 14 3.7 6.3 4.7
(9 Dec. ¢ 5 90 16 23 16 9 16 1.8 4,6 3.2
69109 ¢ 5 90 30 30 33 37 33 6.0 7.4 6.6 4.7
Apr. 70}
9 5 90 228 228 62 202 180 12.4 45,6 36,0
10 5 90 24 31 20 21 24 4,0 6.2 4,8
11 5 90 24 31 18 24 24 3.6 6,2 4.8
12 5 90 28 28 17 33 26 3.4 6.6 5,2
2 13 5 90 90 100 118 88 99 17.6 23,6 19,8
14 5 90 28 32 9 20 22 1.8 6.4 4.4
(10 Mar. 15 5 90 28 30 12 28 24 2.4 5.6 4.8
70 to 29 14 5 90 30 31 14 18 23 2.8 6.2 4,6 10,6
Mar. 70)
20 5 90 37 47 89 90 66 7.4 18,0 13,2
21 5 90 64 92 104 97 89 12,8 20.8 17,8
22 5 90 107 121 149 164 135 21,4 32,8 27.0
23 5 90 30 44 96 69 60 6.0 19,2 12,0
3 24 5 90 89 160 186 193 157 17.8 38,6 31,4
(13 Mar. 25 5 90 47 54 96 94 73 9.4 19,2 14.6
70 to 26 5 90 100 107 142 164 128 20.0 32,8 25.6
14 Jul. 27 5 90 6l 71 178 50 175 12,2 18,0 15,0
70) 28 5 90 92 100 128 97 104 18,4 25.6 20.8 19.7
Ave, Ave, Ave, Ave.
Total Averages 62,8 8,3 16.1 12,5

*
Approximately 18 hours in air at altitude per round trip

-6-
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been exposed to a source uf radiation somewhere along their trips. To
suggest that all of group 3 is higher from this type of cause seems very
unreasonable. There is, however, experimental experience that for
unknown reasons, probably connected with environmental conditions,
as much as 50 mr per {ilm might be due to activation of the silver grains
by a so far unidentified process cther than radiation. This phenomenon
has been known to occur in the processing of large groups of films in
which,for unknown reasons,most of the films which left the photoprocessing
lab apparently gained an abnormally large amount of radiation, while the
control films that did not leave the laboratory showed nothing abnormal.
Although no large solar flares occurred during the experiment, an
attempt was made to correlate enhanced solar activity with those packets
which showed a highsr dose. This was only mildly successful. For
example, June 13 and 14 were the most active days since the beginning of
the year. There were large class X events. Packet 27 flew during this
period and showed the highest dose of all packets for group 3. Packet
23 also flew during this time period and showed the lowest dose of group 3.
If the readings for the four days previous to the May 30, 1970 flare,
made on the polar route to London,are averaged together using the amounts
over the 4.0 mrad background,one gets an average of 1,93 mrad/round
trip. We assume that half of this dose was accumulated during each flight
direction,or that on a no-flare trip the extra amount of radiation from
flying is about 1 mrad. There was thus an increase of about 50% per

round trip due to this flare.

Analysis of TLD Data
The TLD!s (thermoluminescent dosimeters) were CaFZ. Each

reading is actually an average of three separate dosimeters contained
in a small plastic disk. All readings and calibration of these dosimeters
was done at the Lawrence Livermore Laboratory under the direction of

D. E. Jones, R. E. McMillan, and G. L. Seibel, Hazards Control Group,
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and are listed in Table 1II,
Due to their greater sensitivity (down to 0.! mrad) TLD dosimeters
were sent on only one round trip before being read. Of special interest
is the TLD sent on the 30th of May, 1970. It was in the air when the
first proton event in 45 days occurred. Unfortunately, on this particular
day a TLD was noi sent via JFK airport, and so no comparison could be made
between the poslar and lower magnetic latitude routes. However, the

. %*
measurement during the flare was clearly above the other measurements.

There was at most a 50% increase in dose for the flight during this class

M flare.

Experimental Results

The experimental results from the first phase of the experiment
are listed in Table II, The average additional dose from cosmic rays on
flights to London from December, 1969 to July, 1970 was 12,5%4
mrad/round trip with a lower limit of B.3 mrad/trip and 2n upper limit of
l6.1 mrad/roundtrip. The results from the second phase of the experiment,
including both the beta-gamma f{ilms and the TLD dosimeters,are

summarized in Tables III to VI,

Measured Cosmic Ray Neutron Spectrum

One of the 600 emulsions was scanned for proton recoils, and

these in turn converted to the neutron spectrum in Fig. 2.

*A description of the flare of May 30, 1970,as given by ESSA, is as
follows:

“The proton event was associated with an imp IN,a Class M flare
at 30/0240Z, (IN-A sizc and intensity evaluation. In this case,area
2.1— 5.1 sq. deg with normal intensity.) again in region 760. The 1-8
A x-ray burst associated with this flare had a peak flux of only 0.04 erg
per sq cm per cm per sec,but a tctal duration of 6 hours. Protons were
first detected by the ATS-1 satellite at about 30/0800 Z and were of the
order of 350 and 16 particles per sq cm per sec in the 5-21 and 21-70
MeV channels respectively., Associated riometer absorption at 30 MHz
was | Db or less."
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TLD!s (6000 mrad)

LBL-1505

Table 11, Can
Destination #1 #2 #3 #4 #5 #6
Washington 8.23 6.25 9.74 12,76 5.77 1,31
8.34 6,28 7.98 12,47 5.74 1,29
Average 8.29 6.27 9.86 12,62 5,76 1.30
Tokyo 7.45 8.38 10,26 14.20 6.80 2.28
7,69 8.54 10,37 14,28 6,78 2,32
Average 7.57 8,46 10,32 14,24 6,79 2.30
Buenos Aires 8.18 7.41 11,77 15.01 7.82 2.79
8.63 7.71 12,05 15,35 7.86 2.92
Average 8.41 7.56 11.91 15,18 7.84 2.86
Rio de Janeiro lost 10.68 12,27 16,00 10.38 7.92
lost 10.85 12.86 17.71 10.58 7.87
Average 10,77 12,57 16,86 10.48 7.90
Cave Control 2,28 2.11 2,71 2.37 2,07 0,25
—— 2.13 2.75 2,31 2,15 0.21
Average 2.28 2.12 2.73 2.34 2,11 0.26
Home Control 3.95 4,45 6,32 8.07 4,22 1.44
(Oakland, Ca) — 452 7.53 7.15 lost 1.47
Average 3.95 4,49 6.93 7.61 4,22 1,46
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22
Table IV, Pp- y Filras ( 6Ra mr)

The doses shown are the excess dose above the pre-irradiated dose per individual
film. Each film has been on three round trips. It should be noted that the averages
were taken after excluding the 100 mr exposed films, which apparently had exper-

ienced fading.

s
0 0 20 40 100 Average/trip
Washington ffa 29 30 30 30 17 10.0
#B 40 36 31 — 1.8
Tokyo #A 30 29 26 30 " 13 9.8
#B 41 38 32 12,3
Buenos Aires #A 31 32 30 31 17 10,3
#B 43 39 35 13.0
Rio de Janeiro #A 39 36 31 30 g 11.3
#B 36 30 26 10.2
#C 54 50 40 16,0
Cave Control #A 3.5 3.5 4,5 9 -13 1.7
#B 4 2 0 0.7
#C 1z 13 0 2.8
Home Controls
#A (cold) 11,0  11.5 14,5  20.5 - 1
#A(shelf) 24,0 24,0 19.0  22.0 13
Average 17.5 17.8 1o.8 21.3 7 6.0
#B(cold) 30 29 26
#B(shelf) 30 26 22
Average 30 27,5 24 9.1

)
Control for Ric de Janeiro flight #B

%
The 100 mr column is not included in the average.



Table V(A)., Average dose/trip
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The doses shown are the average doses/trip above the background at Qakland,
California. The values are secured, except as noted in the post note, by subtracting
the Oakland, California values from the flight values shown in Table 1.

TLD's {in Rad)

Destination #4243 _#4 #5 46 Net/Ave.
Washington 4. 34 1.78 2.93 5.01 3.22 (7/34) 0.72 (8/30) 3.00
Tokyo 3,62 3.97 3.39 6,63 4.00 (11/34) 1.60 {11/30) 3,87
Buenos Aires 4.46 3,07 4.98 7.57 4,55 (19/34) 1,60 (20/30) 4,37
RiodeJaneiro —— 6.28 5.64 9,25 6,76 (26/34) 6,64 (25/30) 6.91

2

in the number of days it was out of the cave.

sets is found by:

“These sets of TLD's were handled differently from the first four sets.
were kept in the cave except when in the mail.
days between preparation and reading,

These TLD's

The TLD's were 34 (#5) and 30 (#6)
The numerator of the fraction in parentheses

The dose above background for these

Dose = reported exposed dose minus cave dose
minus (fraction) (home dose-cave dose)

This process takes into account the time the packets were in the cave.



-15< LBL-1505

———

Table V (B). Average dose/trip

B- ¢ Films (m:i

#A #B #C Net/Ave,
Washington 4.0 2.7 3.4
Tokyo 3.8 3.2 3.5
Buenos Aires 4.3 3.9 4,1
R
Rio de Janeiro 2.2 7.2 6.9 5.4

£

Trip # A: Since these three trips took 46 days longer than the others,
140/94 times the home control dose was used to find the exposure over
background.

Trip # B: These three trips had their own cave control, so a factor of
0.7/1.7 times the home control dose was used to find the exposure over
background.
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Table VI. Experimental and calculated equivalent doses received per
round trip in conventional jet aircraft during average solar
conditions between San Francisco and several cities.

Calculated Solar Average Conditions Experimental
San Francisco Charged Neutrons Total B-y Film TLD
to: Particles
London™ 5.58 1.64 7.22 8.5 2.00
Washington 2.39 0.68 3,06 3.4 3.00
Tokyo 2.48 0.83 3.31 3.5 3.87
Buenos Aires 6.98 1.74 8.72 4,1 4,37
Rio de Janeiro 5,10 1.30 6.40 5.4 6.91

E
There was at most an increase of 50% during a ciass M solar flare which
cccurred on May 30, 1970, between San Francisco and London.
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The proton recoil emulsion was read using the random-walk method.
Using this method, 1150 proton recoil tracks were rneasured in the
emulsion, which is approximately 2 cm X2 cm X 606y in size, These
datawere then introduced into a computer prograra which determines
the track-length energy. The number of tracks per enc:gy interval
AN/(P, AE)was then plotted versus energy, From this a smooth proton
spectrum was drawn.

The two peaks at the low end of the proton spectrum are produced
by systematic effects. They are caused by nitrogen in the emulsion
(a nth, p reaction on nitrogen) and alphas from tharium and radinm
impurities.

Points from the smooth proton spectrum are then introduced into
another program which determines the nevtron spectrum. (See Fig. 2.)
A second plot of this neutron spectrum was made with a linear scale.

(See Fig. 3.) Then,using the relations shown below

Analytic expressions for dose eguivalent vs neutrun energy

Energy range n-cm=2.sec™! equivalent Lo
(MeV) 1 mpem-h-!
<10~ 232
1072 - 100 7.20 E~3/4
109 - 10! 7.20
>10-1 12,8 E-1/4

An integral rem dose was calculated for each energy interval. This rem
spectrum was then plotted with the linear neutron spectrum for comparison.

(See Fig. 3.)

Calculations

The calculatit:ms2 were made by a code GREP originally programmed
at the Boeing Aircraft Company by Stanley Curtis (now at the Lawrence
Berkeley Laboratory) and modified by Douglas Wallace and Kalina Mamont-

Cie§la for this work. This code calculates tissue doses due to galactic
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cosmic radiation during subsonic and supersonic flight for times of
minimum solar activity and times of average solar activity.,

In this calculation the input to the code, which is listed in the
appendix, is the geagraphical coordinates of the cities, altitude-
distance flight profiles, and block times, The program then changes
the instantaneous geographic latitude and longitude of the plane to
geomagnetic latitude and longitude and pressure altitude as it
follows the aircraft on a great circle route. At 0,1 hour intervals,
the ionization density, caused by charged particles in the atmosphere
from basic cosmic ray data ion pairs formed in a cm” per sec of
standard air, is converted to an equivalent tissue dose rate in 'nrads
per hour with all the appropriate conditions taken into account. The ion
pair data are entered in a table from which values are interpolated

as needed. This dose rate is then integrated and accumulated over the

entire flight,

Results
In particular, note in Table VII that the direct Los Angeles - Paris

flight is 3,70 mrad/round trip for an SST under average solar conditions
and that the same trip made by way of New York is 3,66 mrad/round
trip. (1,28 + 2.38 = 3,66,) In general, while more southerly routes
have lower hourly dose rates, the flight routes are longer and thus
more time is spent in these iower dose rate regions (due to the larger
area of the earth in the equatorial and temperate zones). Thus, there

is a compensating effect which tends to make doses on polar flights
almost the same as those on lower latitude flights,

There is & similar compensating effect of altitude which takes
place as altitude is varied. Subsonic flight at 35,000 feet takes about
three times as long as supersonic flight over the same route at
65, 000 feet., Since the dose rate is about three times higher at 65,000

feet relative to 35, 000 feet, these effects roughly cancel. As an example,
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Table VII, Comparison of the subsenic and supersonic round trip
doses computed by the GREP code. The dose is given in
mrem obtained when flying between various city pairs
under average solar conditions,

Subsonic Flight - 35, 000 ft, altitude

City Pair Block Time mrad/round trip

(BT)

hrs
Paris-Anchorage 9.45 4,07
Los Angeles-Paris 11,15 4.79
Anchorage -Hamburg B.95 3.84
Chicago~Paris 8,35 3.56
New York-Paris 7.45 3.13
Montreal -Paris 7.05 2,94
New York-London 7.05 2,94
San Francisco-New York 5.45 2.07
Los Angeles-New York 5.25 1.92
Los Angeles-Washington 4.95 1,75
Los Angeles-Chicago 3.95 - 1. 34
Sydney-Acapulco** 17.45 4,40

Supersonic Flight 60-65, 000 ft. altitude

City Pair Block Time mrad/round trip

(BT)

hrs
Paris-Anchorage 3.25 3. 16
Los Angeles-Paris 3.85 3.70
Anchorage-Hamburg 3.05 2,92
Chicago-Paris 2.85 2,64
New York-Paris 2,65 2,38
Montreal-Paris 2.45 2,17
New York-London 2.45 2,17
San Francisco-New York 2.05 1.44
Los Angeles-New York 1.95 1.28
Los Angeles-Washington 1.85 1. 16
Los Angeles-Chicago 1,55 0.89
Sydney-Acapulco** 6.25 2.08

*
Time in the air
pidd
Two stopovers
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note that the Los Angeles to Paris SST dose is 3,70 mrad and the
gubsonic dose is 4,79 mrad. In fact,the total doses for s;.lbsonic

35, 000 feet flights are between 25 and 100% higher than for flights at
65,000 feet, the supersonic altitude range. These increased doses
in subsonic flight will undoubtedly be experienced by far more people
than will experience the reduced doses associated with supersonic

flights.
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Cee#% K=2 CORRESPONDS T THE SOLAR AVERAGE CONDITION

I00SE(Is1) = IPATRS*XK
NDDSE (1.1} = FLUXN®XN

TOOSE (T,1) = IDNSE (1,.L) ¢ NDOSE (I,1)

Coees COMPUTFE TNCREMENT AND CUMULATIVE DOSE IN MILLIRADS IN ARRAYS-~

Chat e XDOSE (NDPS,J) FOR CHARGEN PARTICLES AND
Crdka XNOSENINOPS,J} FOR NEUTRONS
Caxad TXDOSEINDPS.J) FOR TOTAL

GAMMA RAYS

e C#ax% o] CORRESPONDS TO INCREMENTAL DOSE FOR THE SOLAR RINIMUM CONDITVION 158D
Ch*av J=2 CORRESPINDS TO CUMIILATIVE DOSE FOR THE SDLAR MINIM., CONDITION

137
1372
1374
1378
1402

1403

1404
1406

1407

1411
1412

1415

1417

1417
1435
1436
1440

1441
1463
144%
Claer
1456
1455
1457
1481
1461
1463
146%
1467
1471

1474

L1 W

Cauza =3 CORRESPONDS TO INCRFMENTAL DGSE FOR THE SOLAR AVER.

CONDITION

Chmar =4 CNRRESPONDS TO CUMULATIVE DDSE FOR THE SNLAR AVER. CONDITION

XOOQSE(I41) = IDUSE (1,1)%0.1
XDOSEN(T 1} = NOOSE(Ty1) * O.1
TXDOSE(To1) = XDOSF (T41) + XDOSEN(I:I)

TF T «GY¥,1) GO TO 80
XDNSE t1,2) = XDNSECT L)
XDOSEN(I+2) = XDOSEN(Iy1)
TXNNSE (142} = TXNOSE (1.1)
GO T RS
80 CONTINUE
XDOSE (142) = XDOSF (Ly1) + XDNSE (I~ L2y
XNOSEN(142) = XDDSEN(lﬁl) + XDOSEN{I-1,2)
TXDNSE(142) = XNDNSFENUT,2) + XDOSE (1,2)
85 CONTINIUIE
Cvddx COMPITE SOLAR AVERAGFE MILLIRAD/HOUR ODSE

TI00SEIT,2) = IDNSE(I41 }*RATID

NDOSE(1,2) = NDOSE{1,1)}*RAYID

TOOSE(I42) = THOSE(I,1)RATIO
Ceedd COMPUTE TACREMENT AND CUMULATIVE DOSE IN
XDONSE (le3) = 1DNSE{14¢2)%041
XNOSENIT+3) = NDUSE(Is2)%0.1

e L RATIN=TBLUZLLAMTDALT Yy TALTUT JoLT AR TALTABy SOLRAT 91929225150 12415)

MILLIRADS

..62-

TADNSEL1,3) = XDUSE (1,3} + XDOSEN(T,3)
IF {1.GT.1) G0 TN ©0

XDOSE (1,4} = XDOSE (1,43}

XNNSENET 44) = XDDSEN{143)

TXDOSF {1+4) = XDNISF (le4) + XDOSEN(I44)
60 Th 95

90 CONTINUE
XNOSE(Ts &) = XOOSFI 143) + XDOSE(I-1,4)

XNOSFN(144) = XDDSEN(Lly3) + XDDSEN(1=144)

TXDOSE(1e4) = XDDSE (Ie4} + XDOSEN([,4}
95 CONTINUE
., 100 _CONTINULE

£ 190187

Chdey
CH#i# PRINT QUT LEG INCREMENT RESULTS
Cooss
Coamy

PRINT 10609 ((XI{Tel)eXIUln20eXIT43)+LAMBDALTIILTALT(T),

1684
1684

142

180

1904
180p

B 90 181
142

1824
18R

G. 95 183
€90 184
185

1854
1858

C 95 186

188

189




ik
1TDDSE(T+1)oIDOSE (192)y NDOSE (l41)y NOOSE (142} TOOSE (Isldy 189A
" 2TNOSE (14,2719 1=1y NOPS) 190
1060 FNRMAT (1HDs2X 1 4HLAT o g4Xe SHLOING. ¢ 3Xo GHCOURSF ¢ 3Xy THGENMAGa 93Xy 191 e e
T T L&MATHOS. +3Xy 2THCHARGED PARTICLES AND GAMMAy11Xe AHNEUTRONSy 17X 192
215HTOTAL DNSE RATF, /919X, SHANGLE s 6X¢4HLAT « 94X o SHDEPTH ¢ 7Xe 20HDNSE R 193
IATE (MREMS/HR) 99X, 20HDOSE RATE [MREMS/HR),9X, 20HDOSE RATE (MREMS/HR 194
4R147438Xe 6HGR/SAas3Xe LOMSOLAR MINay5Xy1OHSOLAR AVGc+5Xe10HSQLAR M . 193
- ) STNey% Xy 195A
6 1OHSOLAR AVGaes4Xs 10HSNLAR MTNe94Xe 1OHSOLAR AVGay /9 40Xe3HCMar// 196 e e e
T T T TRy TR Te 2, 2X) 0 6L FR 6y TXD ) ) 197
Cx*ek ACCUMILATE FLIGHT DNSE 198
CHev® SOLMIMySOUMINN, SOLMINT - FLIGHT DOSE FROM CHARGED PARTICLES AND 1984
_ C*se* GAMMA RAYS , NEUTRONS , BOTH FOR SOLAR MINIMUM CONDITIONS . 198R
N Cexs® SOLAVE 4 SNLAVENe SOLAVET - THE SAME FOR SOLAR AVERAGE CONDITIONS 198¢
1551 _SOLMIM = SOLMIN + XDOSE (NDPS,2) 199
TTTLss2 SOIAVE = SOLAVE + XDOSE { HDPS,4) 200
1554 SCLMIMN= SOLMINN® XOOSEN(NDPS,2) : 2004
1555 SO AVEN= SOLAVENS XDOSENE NOPS,4) 2000
1557 SCLMINT = SOLMINN + SOLHIN 200¢
1560 SCLAVIT = SNLAVEN ¢ SOLAVE *2000
15562 400 CONTINDE C_4%00201 - —
TTERexY CALCULATE THE AVERAGE NOSE PER FLIGHT PROFILE nDOR 202
Cx#+3 ADFHM, ADFHMN. ADFHMT = AVERAGE DNSE PER FLIGHT PROFTLE HOUR FROM 2024
Ce#ax C1) "N PARTICLES AND GAMMA RAYS, NEUTRONS, BROTH FOR SOLAR MINI- 202R
. cradd M. 7 LDITIONS 202¢
CHekd AL .ay ADFHANe, ADFHAT = THE SAME FOR SOLAR AVERAGE CONDITIONS 2020
1564 _ADFHM = SOLMIN/ALK i 203
1565 ADFHA = SOLAVE/ALK 204
1567 ANFEMM = SOLMTNN/BLK 20648 ’
1570 AUFHAM = SALAVEN/RILK 204R w
1572 ADFHMT = ACFHM + ADFHMN ) 204C o
1573 BUFHAT = ADFHA & ADFHAN 204D
o cwnkx CALCULATE THE AVERAGE DOSE PER FLIGHT BLOCK TIME FOR 300 HRS. 208 i il i,
CH*s* ANRTM, ADBTYN, ADHTMT - AVERAGE DOSE PER BLOCK TIME HOUR FROM CHAR=  205A
CHaer GEDPARTICLES AND GAMMA RAYS, NEUTRONS, BOTH FOR SOLAR MINIMUM 205R
C#eex CONDITIONS 208¢C
Ce#n% ADRTA, ADRTAN: ADGTAT - THE SAME FOR SOLAR AVERAGE CONDITIONS 2050
1575 ADRTM = SOLMIN/(BLK  + D,25) 206
1577 _______ MDRTA 3 SOLAVE/IBIK  + 0.25) . = 20T e e
1601 ADBTMN = SOLMINN/{RLK + 0.25) 208
1602 AORTAN = SOLAVEN/(BLK + 0.25) ) = 209
1604 AQBTMT = ADATM ¢ ADBTMN 210
1605 ADATAT 2 AGATA + ADBTAN ) 211
CREkxk
__PRINT 1070, SOLMINeSOLMINN,SOLMINT, SOLAVE.SOUAVEN,SOVAVEY,  _ 2V2 _ o
2ANFHM 3 ADFHMN, ADFHMT o ADFHAg ADFHAN) ADFHAT, ADSTM, ADBTMN, ADBTHMT, 213
3ADRTA 4 ANBT AN, ADATAT ‘ 214
1070 FORMAT{LH14//949%Xs 13HCHARGED PART,¢5Xs BHNEUTRONS 8X4 SHTOTAL 7/, 21%
249X, 9HGAMMA RAY /7, 215A
3 1Xy48HTOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS =, 3 2158
AF13.5. 30H MILLIREMS PER FLIGHY PRDFIVLE _// 49H TOTAL FLIGHT DDS 216 e
AE FOR SOLAR AVERAGE CUNDITIONS = y3F13.5y 30H MILLIRFM™ 217
£S5 PER FLIGHT PROFILE // 49H AVG. DOSE / FLIGHT PROFILE HOUR {SOLA 218
DR MINe) = ¢3F13.54 20H MILLIREMS PER HOUR // 49H AVG. DOSE / FL 219
EIGHT PROFILE HOUR (SOLAR AVGal = ,3F13,5, 20H MILLIREMS PER HOU 220

FR 7/ 494 AVGa DOSE / BLOCK TIME HOUR (SDLAR MINIMUM) 253F13e51 221




P i 2 L]

G3LH MILLIREMS ¢ (ALOCK TIME) HNUR // 49H AVG. DOSE / RLOCK TIME W 222
HOUR (SOLAR AVERAGE) = ¢3F13.5,32H MILLIREMS / {BLOCK TIME} HOY 223
o TRy  //1Xe 42HLEG BLOCK TIME = PROFILE TIME + 0,25 MOURS ) ___ _ . 224 .. . __. .. ... . . e

Chivr

Cx*** SEE IF THERE 1S ANQTHER PROALEM. 1F SO --PROCEED. IF NOT EXIT. 231

1657 GO TO 1 G1 232

1660 999 CA{L EXIT ) L B £ 999233

1661 END 234

PROGRAM LENGTH INCLUDING 1/0 BUFFERD
40227

TT"STATEMENT FUNCTION REFERENCES

LNCATION GEN TAG  SYM TAG  REFERENCES ™~~~ = ™ U S R,
STATEMENT NUMBER REFERENCES ) ’ '

T LOCATINN  GFN TAG  ~SYM YAG ~ REFFERENCES

000325 L00137 1 _ . 000414 000450 000453 001660 . ) )
000351 LO0160 2 000453
R 000360 L00L64 3 000447 - B o . ) .
000606 L0027 12 NONE
. DO10R0 100377 A5 001044
oV1INSA L 09400 20 001047
001124 103413 30 NONE . o R '
001132 L00416 35 001123 w
001137 L0062 40 00LA3L =
01247 LO0454 42 NONE ’ ’ '
001252 __ LOO0AS55 __ 43 0012406
001320 LO04T4 45 001314
001324 L00475 50 ~o0131T ) L
0005611 L00270 53 000605 ’ ’ o
001410 LO0D522 80 . 001400
oc1420 L0CS25 85 001407
— 001462 _ 100544 90 001452
001472 100547 95 001461
001472 LO0S%7 100 001461 . o L .
000735 100337 101 MONE : :
000745 L00345 102 000731 000733
000741 L00342 103 000734 '
000637 __ 100275 __ 104 N00740 000744
000322 L00135 300 009304
200264 LOO1L7 105 000257
000260 100114 306 © 000256 T T T
000305 L0130 310 000303
0091351 LOOL60 330 000453
000401 L00202 340 000375
000451 1002217 345 000402 000403
... 001563 100564 %00 NONE
000375 B Loozoo o 401 Tt 00036‘ T T T T T e S et T S e Tt -
000404 L00203 402 NONE

000415 LOOZG? : 403 ot NONE Eind e eros A e ieiee S e e e miagamme sl e e e e . . . I




—

—SUBPRDGRAM 1ENGTH

TGk
Coobaesr
Cessk
Ceked — S e
N Conny - ” T T
Chrxx
FUNCTION TRLU2{X1eYL1oXsVyF2.NDUMLyNDUM2NKe NV MXoMY) 235
ke .
Ceses L INFAR INTERPOLATION SUBRQUTINE FOR 2 DIMENSIDNAL NON-EQUALLY/ 236.
Coks SPACED INTERVALS. USES BINARY SEARCH SUBROUTINE BAINS, _237
DIMENS TON X{1)9YU1) o F2{MXsMY) 238
CHsax QATAIN NEAREST POINTS IN TABLE TO XX, YWde. . . .. . . . _ . 239
CALL AAINS(XyNXsX1eKXyK1X) [ 240
21 © CALL BAYNSIY,NY,YLeKYeXLY) & 241
31 TALU2= ~0. 242
32 _TFIKX oFQe O) _ GO TQ 98 4 B 98 243
37 IF{KY oEQs 0} G0 TO 93 B 98 2464
40 1FIK1X oNE. O) GO TO 10 o o ... .. B 10 245
. 4L FXl= F2{KX,KY) . 240
45 IF(KLY .EQ. 0) GO TO 60 B 60 267
47 FX2= F2{KXyK1Y) 248
.52 G0 10 50 .. e e e+ e e e e e s e e 2 RO e et e s e e
53 10 CNNTINUE C 10 250
53 FX1= F2{KXeKY)+{XL-X{KX} I *(F2{KIXoKYI=F2{KX KYI)/ 251
$ {XIKLX)=X{KX)) 252
Te TFIK1Y +EQs O} GO TN 80 , B 60 253
75 FX2= F2LKXHKLY I+ (RI=RIRXIIELF2(KIXG KLY Y <F2 (KXo K1Y} )/ 254
. T ! (XEKRIX)=XIKX) ) .. 255 ___ . ——
116 50 CONTINUE C 50 256
|3 %.3 TOLUZ= EXUELYL=YAKY) ) ® {FX2-FXL)/(YIK1Y)~Y{KY)) 257 '
126 RETURN R 258 ]
121 60 CONTINUE € 6D 259 )
127 Tatyz= FX1 260
_____ 131____ RETURN _ R_ 26l -
131 98 CONTIMUE t798 262
| Ok . e e e e m
131 PRINT 998, XleY1 263
998 FORMAT (*0$8$$S ERROR EXIT FROM T3LU2, THE PDINT (% F6.2y *o%, 264
$ Fbe2y *)¥y 2X¢e *DOES NOT LIE WITHIN TABLE LIMITS*} 265
s C# ek .
146 RETURN [ 266
1.7 END e B _ 261

00226

STATEMENT FUNCTION REFERENCES

STATEMENT NUMPER REFERENCES

LOCATION GFN TAG

000054 Lo0037 10

___LOCATION GEN TAS __SYM TAG

REFERENCES

SYM TAG

REFERENCES
000041




kg

Crbkd
ChE%H
R CFUNCTTON TRLULAXGXTARGFTHNDUMeNXY . _ 268
Nl il]
Cx*s 4 | TNEAR TNTERPDLATION SURROUTINE FOR 1-| DIMENSIDNAL NON-UNTIFORM INTERVALS.
DIMENS N XTABLL) ,FTBIL) 270
R _ CRwak OBTAIN VALUE CLOSEST TO X BY BINARY SEARCH. } . 2n
CALL BAINSIXTAB,NXyXeK¢KL) G 272
_ ___Cx%+% IF POINT QUTSDF TABLEs TAKE ERROR_EXIT, _.. 21
12 ‘TALUL= -0, 274
13 TF(K «EQ. O GD TO 99 . . e .. B 99 275
20 1Fl K1 -NE. 0) 60 TO 10 B 10 276
Ceex¥ POINT 1S A TABLE VALUF, 278
21 T8LUL= ETa(K) 278
e 22 RETUIRN e R . 280
23 10 CONTINUE . ¢ 10 281
23 TeLUL= FTBUK)I+(X=XTAR(K} }* (FTBIK1)=FTB(K)}/ 282
1 (XTABI(KL)-XTAB(K) ) 243
34 RETURN R 284
34 99 CONTINUE ¢ 99 28%
S [kl & S . .
T PRINT 999 X 286
. 999 FORMAT(+0&$$S ERROR EXIT FROM TRLULs THE PDINT X= &, F6e2y 287
$ *(OOES NOT LIE WITHIN TABLE LIMITS*) 244
Ak ..
45 * RETURN R 289
&7 END 290

SUBPRNGRAM LENG
_.00105 A": .
STATEMENT FUNCT

TH

-ES-

ION‘REFFRENCES

TEMPS--000071

_INDIRECTS~000101

LOCATION GEN TAG  SYM TA'G_A_'V_RFFERENCES e
__STATEMENT NUMBER REFERENCES
LOCATION  GEN TAG  SYM TAG REFERENCES R
000024 L00022 10 000021 T - )
000035 L00024 99 000020 ) e R .
000056 60004 999 006035 T T )
“TBLOCK NAMES AND LENGTHE
'VARIABLE REFERENCES o ) ) T
LOCATINN GEN TAG ~SYM TAG REFERENCES . T s ST
i 900103 __ VODIO7 K 000010 000017 000024
000104 vooolo T KITTT 0000117 000020 000025
000102 Vo0006  TBLUL 000017 000022 000034 __ 000046 _ e
START OF CONSTANTS~000052



Thban

Cwkak - -
Chaun
! SUBRDUTINE BAINSC SULISTy MMy 29 K oKL) o 290 e e et
Carak
DYMENSINN SLIST(L) o 292
© C¥%xs SLISTaTABLE, WHICH MUST BE MONOTONTCALLY INCREASING 293
B  Ceaa¥ OR MONOTONICALLY DECREASING ) R e e e 296
h Ce*k* M= NUMBER OF ENTRIES IN SL1ST 29%
C#ed 7=VALUIE TO BE _FOUND IN TABLE 296
~C#¥kF K=SIIASCRIPT OF VALUE IN TABLE NEAREST 70 Z 297
_Cxtxx PROGRAM RETURNS K = 0 IF Z IF OFF TABLE, . . . 298
’ M=MN 299
. T ... KI= S - U 300
10 Lis1 301
1 L2=M 302,
K=1 ) 303
. Cexsd CHECK [F MONOTONTICALLY UECREASING. IF SOy GO TOQ 30 3064
13 TF(SLTIST(L) oGTe SLIST(2)) GO TO S50 B S0 305
\7 TFEZ-SLIST{1)} 141543 o R L1543
21 3 KaM 307
2. L TFUSLTISTIM)I=Z) 1405,2 B_1,515,9
25 § K=us2 . 309
26 . FFE(Z~SLTYSTIKY) 209 150 29 oo . B 201529
31 20 L2=K 312
.32 GO YO 23 e e e e e e .. § 23 312
33 29 L1=K 314
__3 23 TFIL2-t1-1) 1414425 Blel4e25
37 25 M=L1+L2 a1é
41 6N 10 9 UV UPRUPE R - I - D 3 &
42 14 CONTINUE C 14 318 s
42 K= L1 . IO - 3 U4 '
43 TFt2,%2 oGTo (SLIST(LL) & SLIST(L2))) K=L2 8 320
PO} RN 3 U, S .32
52 1FIK +EQe L2 Kisi1 8 322
.54 60 TO 15 . e e e e ... G615 323
55 1K=0 333
56 15 RETURN e e . R 334
Caisx PROCFOVURE FOR MONGTONYCALLY DECREASING SEQUEMCE. ’ 335
___5T___ 50 CONTINUE C S0 336
57 TF{Z=-SLISTILY) 5541541 BS55.15,1
61 55 C“NTIN"F . e e e C 55 328
61 M ‘ 339
62 IFH\ ISTEMI=Z) 60050 L BT0M565
65 60 CONTINIE €60 341
55 K= M/2 34z
1) [F(2=5LISTIK) T0515,65 B701565
TL. 65 CONTINUE o o T L - - Y2
71 L23 K T T o o 345
12 60 T0 80 ) 6 BC 346
13 70 CONTINUE . . T e L P P44
1 L1k 348
7477 80 CONTINUE €8O 349
LI PF(L2-LA=1) 1990485 ... BLy90y85
ki T 85 CONTINUE ” - - : '“ TTTTTTTTTE 85 351
77 M= L1+t 2 . 352

" 101 60 T0 60 o d Y. 1 7T T




AIR DEPTH TABLE (GM/CM*%2) TALTAB.

30 40 50 59 €0 770" T T80 90 1007 712007 1077 200 " T245 3000 T1036 7T

GEOMAGNETIC _ ) . 10N PAIR DATA {ION PAIRS / CM*%3 / SEC) IPTAB .
LATITUDE :

T 44500 430,07 414.0 40105 399,0 383.0 36640 349.0 332.0 278.0 26640 18L.0 136.0 95,0  11e&
81 . 445,00 430.0 41440 401.5 399.0 383.0 _366.0 349.0 332.0 298.0 266.0 1Al.0 13640 95,0 1l.4
S e e o e+ e e oo e e - :
&5 444,00 430.0 41440 40145 399.0 383.0 368.0 349,0 332.0 298.0 266.0 181 136,09 11.3
s6 4118 40443 394.4 384.0_ 38240 369.0 35408 3394 32%,0 292.3 261.5 1810 136.0 95.0 11.2
T3 TTTTT325.07 7333007 260007 33508 7335007733000 3128 308,07 300.0 28500 T264.0 181.0 13440 95.0  11.1
50 300.0 305,0 31040 30640 305.0 300.0 290s0 285.0 280.0 255.0 230.0 173.0 12640 95.0 11,0

40 T 18%.07 165-g“"zon."o"’iz’09.’0”2052'0‘"'209';'0" 20840 T 206,0 208.0 7 195.0 185.0  135.0 103.0 ~ 75.0 10.6

)
- ) . w
U300 . 12746 1370 145¢0 14940 15042 153.8 155.8 156.0 154e6 14947 142.2 111.3 87.0 66.6 10.4 H
20 TBSL0T92.07 9AT0 99,0700, 0 1020710520 07407 T110:0 108507 7106.,0 76040 77006040 10,0 T
A0 . 700 75.0 B2.0 84,0 85.0 89,0 93.6 95.0 100.0 - 98.0 95.0 60.0 68.8 50.0 10.0

0 B6:3 73,8 B0s0  B3a5 6448 B8.5  OTal 9346 03.5 93e% 90.8 T 15,0 67,3 %8.0 1040



AIR DEPTH TABLE {GM/CM**2) TALTAB.

-9¢- '

30 %D 50 59 &0 70 80 90 100 120 140 200 345 300 1034 v
_GEOMAGNETIC. . SOLAR AVERAGE ATMOSPHERIC CORRECTION FACTOR (GM/CM*32) SOLRAT. e
LATITUDE
88 LT50 <71657 L7807 788 o790 4800  .810 <820  .830 840 <850 .880 <695  .9i0 1.000
‘81 - BTSL 4766 4TBZ 1 .789 . (790,800 (BL0 2820 830 <RG0 .850 .880 4895 4910 1.000 ;
TTes T TTUUL185 0 L7700 L7185 .793 T .79 48017 .81l o820 830 .840 A5l .88l .896 ,L910 1.000
56 CTTG TG TEIT 4795 800 <801 <807  .616 <824 .B32 842 <852 o881  .897  L91i 1,000 "
T 53 o786 o793 o803 .806 o507 812  JB20 .B26 o83k LB42 .853 L8810 L8977 .911 1,000 "
s <801 2807 o815 <817 817  .Bl9 826 B3l L8388  .045  JBS5  LAB4  LR98  L,911 1,000
TR TBOT L9007 4904 .906  .906 <907 L010 L9127 <914  9l4 <916 L920 .926 ~ .931 1.000 T~ °
A0 T 036 7,938 w9417 e963 4963 4964 4946 o946 4948 4068 4949 4951  .951  .951 1,000
20 0959 J96L. 962 .63 4963 .9b& 4966 967 o968 <968 968 968 (968 4958 1.000
10 96T 9T 972 G973 L9713 4973 L9758 o976 <976 <977 L9787 .979 T L979  .979 1.000
o T T a974 T 7,976 T L97T  4978 T ,9787 7,979 77,980 T L9681  .982  .982 4983  .984 .984 .98% 1.000
- LG OF TATR DEPTH VALUES LNTTAB. TorrTomTmmTm T mmmm e e
6494022 6469827 60445727 77T 6417794 T "5.89990 5460212 5429330 4297473 4467283
4435157 7 4.03777° T3.72010° T 3.41773 7 77311352 2.81541 72451770 2.21485 1.92219
" ALTITUDE IN FEET FTAB, 7 .
0 6560 13100 77 19700 T " 26200 " 32800 39400 45900 52500
T 59100 65600 T220( 85300 91900 98400 105000 112000

72200 76700



ATR DEPTH TARLE (GM/CM®42) TALTAB.

30 40 S0 59 60" 70 ‘867777790 1000 71207777180 T 200 245 77 300
 GEQMAGNETIC . _NEUTRON FLUX DATA (N/CM@X2/SEC) NFTAB
LATITUDE
a8 8766 4657 4s06 3,68 3463 3,30 3.06 2,79 2454 228 2.037 .44 U010 T80
81 5,66 4465 4,06 3,68 34637 3,30 3.06 2,79 2.54 2.28 2403 146 1,10 480
65 T 5066 4065 4e06 T 3,68 3463 3,30 T 3.06 2,79 2456 2428 2,03 1.46 l.10 .80
T T T T 5 55 4456 3,987 34617 3086 3,23 2498 2473 2.4 20237710997 14417 1,087
83" ) 5e38 4,42 3486 3,50 3445 73413 72039 T 2465 2,417 2417 1.93  1.37 1405 .76
s T TBa26 4432 3.78 3462 2,30 3,07 2483 2059 2616 2,19  1.39  1.34 1,02 o 74
RO T T T T T T T 4,02 3,307 T 24887 20617 2458 2,34 24167 14987 1,80 1462 Lesd T1.0277 77877 T.57 77
‘300 T T 2666 2419 1691 T Le73 0 170l 71,55 1e%3  1e3l 1419 1,07 .95 «68 52 .38
20 1692 1458 1438 1,25 1.23 1.12 .03 «95 .86 .78 69 49 .37 .27
io 1;76““1136‘"1722“'“121b 1,09 .99 - 91 1A JTET .68 .61 .43 .33 *24
o T ) "1+53  1.26 ' le10 L99 .98 «89 82 W75 «69 62 o55 «39 .30 .22

T 1034

0,00

0,00
0.00

TTe187T 04007

0,00
0.00

" 0,007
0.00
0400
d.bo‘“:‘
0.00 3




LIST OF AIRPNRTS

AIRPORY

ABADAN, IRAN =

ALBUQUERQUE, N. Ma, USA
ACAPULCO, MEXICO

. ACCRA, GHANA

ARRECTFE. CANARY [S,

ADDTS AREBA, ETHOPIA _
ADELATDE, S. AUSTRALIA
AGADIR, NOROLCO

HALAGA, SPAIN

AGRA, INDTA

AJaCCImy CORSICA
AUCKLAND, MEW ZEALAND
ALMA-ATAe USSR

ALGTERSs AlGERIA

AMARTLLU. TEXAS, USA ' )
AMMAN, JORDAN

" AMSTERDAM, NETHERLANDS ~

ANCHORAGEy ALASKA, USA.
APTAs ¥, SAMOA
ASUNGCIONs PARAGUAY

ATHENSs GREECE
ATALANTA: GAoy USA
ABII NAHARTy TRUGIAL OMAN (MUSCAT, MUSQAT)
AUSTIN, TEXy USA -

BAHRAIN TS.y ARABIAN GULF’

BAKU, USSR

-gt-

BALTIMORE, MD,: USA
BARCELNNAy SPAIN o
BERHUDA, ATLANTIC QOCEAN
BARRADCS, KEST INDIES
BELGRADE, YIIGOSLAVIA
BERLIN, GER, FED, REP.

BETRUT, LEDANON
BAGHDADy TRAQ
ATRMTNGHAM, ENGLAND

. BELD HORTZONTE, BRAZIL

BUDAPEST, MUNGARY
STOCKHOLMy SWEDEN~BROMMA_A ARPT

AR]SBANE-EAGLE FARM ARPT, QNEENS-Q AUSTRALTA
80RA~B(IRA, POLYNESIA

AUGNTA, CIHNOMBIA

ab4nAY, THOTA~SANTA CRUZ ARPY

BNSTAN, MASS., USA

KIEV, USSR

BRUSSELS, BELGIUM
BRISTAOLs ENGLAND
BASEL, SWITZERLAND {BALE)

BATHURSTe GAMAIA

BRAT[SLAVA,y CZEGHOSLOVAKIA

BUENOS ATRES-EZETZA AEROPUERTOs ARGENTINA

__CODE NAME OF AIRPORT __  LATITUDE _ LONGITUDE __ _
“TTaBD 30,20 48,16
ABQ, 35.05 ~106, 40
ACA 16.51 -99.85
e ACC . S.33 e, =e13
ACE 28,517 =-13.32
ADI e . 38.5D
aDL 138,32
AGA -9.36
LGP “4425
e BOR e 11059
T EX1) &1.55 A 64
.U 36453 174.45 N
aALA 43.15 16451
ALG, 36,42 . 3.08
AMA 35,13 ~101.49
o ARM 3157 L 35456 _
R S$2.17 4440
ANC 6113 ~149.53
APW ~13.50 ~1T1+44
Sy =25.16 ~57.40
ATH 37.587 23.43
ATL ... 33,45 __ ~B4a23 _ .
AUH 23.317 58, 35
ang R 30,16 . ~9Te4S .
BAH 26.00 50430
BAK 40,23 49451
BAL .11 ~T6a 40D
BN 4be23 21
DA 32,20 “6%0 45
DY B 13,10 _. ~99%32
REG 44450 20. 30
8ER 52,31 13.24
REY 33,49 35.30
aGH 33,20 44426
AHX 52,30 -1.50
BHZ . R ~19.5% . =43.86
BJD ’ 47,30 19.05%
aMA 59,21 17,55
RNE “21.27 153,11
ROR “1b6s30 . =151445 .
ROG 33.28 ~95,13
AOM 19.05 3 72.52 R
BOS 42,21 ~71.04
RAPL 40.26 30431
" BRH 50,54 4430
8RS I 51.27 2435 |
asi 47.33 T.25
ATH 13,26 ~156439
ATS 48,10 17.10
RUE 34449 ~58.32
BUF 42,52 ~T6e43
33 44426 .. 26608
BHIR T 3412 ~118,18
BV ~4elb 15.1%

BUFFALOy NeYer USA
BUUCHARESTy ROUMANIA
BURBANKs CALIF., USA
RRALZAVILLE, COHGO REP.




Las

LIN

CAIRD-INT. ARPT. ARAB REP, OF EGYPT
CANTONe CHENA (GUANGIHOD, ZHG)
CASABLANCA, MDROCCD

CALCUTTA, INDIA

CHRISTCHUMCH, NeZeo
ROME-CIAMPING1 ARPT, TTALY
CALTECH

COLOMAD, CEYLON

CATRNS, QUEENS. AURTRALIA
COCHIN, TNDTA .
COPENBAGEN

. COPENHAGEN, DENMARK

CAPETOWN~MALAN ARPT, REP. S. AFRICA
MONTEVIDFO-CARRASCO AEROPUERTMy VIRUGUAY
CHURCHILL FALLSy NFLE.y CAMNADA
CUNCINNATL, QHIO» USA

CARNARVONy o AUSTRALIA ~

. DALCA, DANGLADESH

DAMASCUS-MEZZE ARPT, ARAN REP, OF SYRIA
DAR ES SALAAMy TANZANTA .
WASHINGTON NC-NATIONAL ARPT, 1iSA
DELHI-PALAM INT. ARPT, INDJTA_
DENVERy €Ol04y USA

DETROITy MICH.» USA

DHAHRANy SAUDI ARABIA (AZ~-ZAHRAN)
DAKARy SENFGAL

DDIIAL Ay CAMERGON

MNSCOW, 1ISSR-DAMODEDNVD ARPT

DOHA (AN-DAWNAH) QATAR, aRABIA
DARUIN, NT. AUSTRALIAG
DFTROIT-METROPO! I TAN WAYNE CO. ARPTay MICHey USA

_ DETRO1Ty MICH-METROPOLITAN APT

NURBAN, REP OF Sa. AFRICA
nuAar (DUBAYYL, TRLCUAL OWMAN

-65-

KAHPALAy 1JGANDA (ENTERBE}
ELMENDORF, AFB, ALASKA, USA

" ANKARA-ESENROGA ARPT, TURKEY

EREVAN, ARMENIA, USSR (YFREVAN}
PUENDS ATRES-EZEIZA AEROPUERTOy ARGENTINA

FAIRRANKS, ALASKA, USA

ROME=LENNARDO DA VINCI DT FIUMICINO ARPT: ITALY
FINSCHUBLEN, NEW GHINFA

FIINCHALy MADERIA [S.

PYDNGYANG, N. KOREA

FRANKFURT, GERMAN FEDERAL REPs

KUALA LUMPUR, MALAYSIA
KWAJALEIN, MARSHALL ISe
KDWAIT, KUFATT

LUANDA, ANGDLA

LAPAZ, MEXICO

LAS VEGAS, NEV.s USA

L0S ANGELES-INTERNATIONAL ARPT, CALTFSy USA
LIIABOCK,y TEXASe USA

PERISe FRANCE-LE BORIRGET ARPT

D'IRBANs REP. S« AFRICA

LONDON, ENGLAND~GATWICK ARPT

LONDONe ENGLANO=HEATHRCW ARPT

30.08 11,24
23,06 113,16
33,39 -7,35
. 44.50 ~e36 .
~41.62 172,36
41448 12.36
34.08 -118,08
656 79.51
~16451 145,43
9.58 76,15
55440 12.35
. — ... 5Y%.40 12435 __
=3, 02 18,28
. ~34452 56,02 .
53,35 64,27
39.06 _B84.3L
~24453 113,40
. . 23.43 90,25 »
33.30 36419
12.23 130, 4%
42419 ~83,25
28,35 77,07
39.43 =105.01
... W2.20 e -83,03
26418 50,08
.. lh.40 =17.26
4.D2 9,42
— 65,25 37,35
25.17 51.32
~12.28 130,50
42413 -B3.22
42,25 -83.01
~19.55 30,56
[ 25.18 55,18
o119 32.25
61414 -169,5¢
39,56 32.52
40,10 44,31
=36,49 ~53432
64,51 =147.43
41le46 | 12413
6435 147.50
32.30 =16a54
39.00 125447
50.02 3.33
3.09 101.43
A 9.0% 167,20
29.30 47445
~8,48 13,14 .
26,10 =117%10
36411 ~115.08
33.56 ~118,24
33,35 =-101,51
48,56 2426 -
=29,5% 30.56
51.09 ~e21
51.27 ~e28
60.01 30,17
o 2159 ~159.21
-12,03 ~77.03 -
45,27 9.16

LENINGRADy USSR (KOLDM® AGL APT
LIHNE, KAUAT HAWAIT, 1S4

T LIMAy PERU

NILANy ITALY=FORUANINT~LINATE



L1s T anae2 -9.68 ' LISRON,; PORTUGAL

Ly i 46493 C 14431 | . LJUBLJANA, YUGOSLAUIA
LON 5140 «15 LONNON
__LDs 6037 .14 LAGDS-IKESA ARPT, NIGERIA
TTTTLeA 28.06 15424 LAS PALMASe CANARY LS
LPB . ~1630 -68.09 . LA PAZ, ROLIVIA
LPQ 19.52 102.08 LUANG PRARANG, LAOS
Lo L. . &9437 6410 . . LYXEMROURG, LUXEMAOURG (FINDEL)
HAA 11,00 78,15 MADRAS, INDIR
HAD ) 40.28 -3.34 MADRTO, SPATN (BARAJAS)
uBA ~he 03 T340 NOMBASA, KENYA
MRJ e .. 18430 ~T7.55 . . .. .. MONTEGR RAY, JAMAICA R
HCT 23,37 58435 MUSCAT, ONAN {MASOAT)
. MOL L. 22,00 96405 _ __ _ MANDALAY, PIRMA
HDY 28413 ~1T7.26 MINYAY ISLAND, PACIFIC DCEAN
MEL ~37449 144458 MELBOURNE~TULL AHARINE_ARPT, _VIC., AUSTRALIA
MLY 6.18 1047 HONRGVIA, LIBERIA
MYM . =77e50 . . 166425 ... MC MURDD, ANTARCTICA
MAL 14434 121.01 MANTLA=INT. ARPT, PHILIPPINES
aoF X 85,45 37442 HOSCOW
sy 7 29.59 ~20.07 NEW NRLFANSs LAay URA
— =35.53 ~96411 MONTEVIDEO, UR'IGUAY
“ht ~22.16 166427 NIIMEA, NEW CAL-MAGENTA ARPT
N we 45438 Be%4  MILAN, ITALY-MAL PENSA ARPT
TooNzY 25013 =106+ 25 MAZATLAN, MEXICO
NAR . ~17.43 177.25  _  NANDIy F141 TS.
NAP 40,51 14,17 NAPLESs ITALY (NAPOLI)
NAS 25.05 17,21 NASSAl, BAHANAS i -
NAT -5.47 ~35.13 NATAL, BRAZIL
NRD . -1.17 . 36449 . NAIRODBI, KENYA (ENTEARE} I
NCE 43460 Tels NICEs FRANCE (COTE D%AIUR) S
NLK . ~29.03 167,56 ___ NNRFDLK, 1$. PACIFIC OCEAN v
04K 37.47 ~122.13 OAKLAND, CAL1F.y USA
ns 46428 30,44, ONEYSAy USSR e e e e e e e i
GHY 6915 ~53.33 SODNAVN, GREENLAND
[3]4) . =2250  =43.15 _  R{D OC JANEIAD, BRALIL {AEROPORTO DO GALEAD)
GuM ‘13429 14%. 48 Gl)AMy FARTANAS (AGANA NAS)
CVvA . 46413 6.09 GENEVA-MEYRIN
HAN 21402 105,51 HANDI, M VIETNAM
HAV 23,08 =82.22 HAVANA, CURA . e e
HBA 242451 147419 HOBARTy TASMANIA
HEL 60.10 24458 HELSINKI, FINLAND
HGS 830 -13415 FREETONN, STERA LEONE
HIR . =927 159,57 _____ HONTARA, GUADALCANAL, SOLOMDN
HKG ; 22.20 114412 HONG KONGy BR CROWN COLONY
HLZ =3Te47 175417 HAMILTON, NEW ZEALAND e e
HNL 21.20 =157,5% HONOLULU, DAY HAWAIL, USA™
WRK 50.00 . 3615 KHARKOV, USSR
1AD 38,57 ~77.21 WASHINGTON DC-DULLES INTERNATTONAL A1RPORT, USA
1AH L 39.59 -95.27 HOUSTON (INTERCONTINENTAL APT} TEXAS, USA
{14 38454 Le26 [RTZA, SPAIN
1C0 36411 33,23 NICUSIA, CYPRUS —
TEV 50426 30,31 KIEV, !SSR
KT L 52.16 104,20 TRKUTSK, USSR
IND 39,46 ’ ~86.09 INDIANAPOLIS, TND.s USA
teC . -27.08 ~109,23 ___ _EASTER ISLAND: PACIFIC GCEAN
1se 40444 13,13 1SLIPy NyYes USA
1ST. 40058 ~8,49 ISTANBUL, TURKEY (HAVA ALANI) . I
170 19,43 ~155405 HILOs HAYAIT, USA
XM .56 .. 18,08 _ __ MADURAI, INDIA
1yK 35,39 T Tel1T.49 " TNYOKERN, CALIF., USA

™ L 3me2s 27,09  _ IZMIR, TURKEY



JBK
JED
JFK
JKT
JLY
JUN
KBL
KPH
L3t
KEF
KHT
K(E
KINM
KIN
KNI
ROA
K01
KAX
KRT
KTH
66

UKC

-122.28
46043
=73.47

=3,57
64,02

BERKELEYys CALIF., USA
RIYADH, SAUDI ARABIA, AR-RIYAD
NEW YORK, NY-KENNEDY INT ARrpT,

__ DJAKARTA, JAVA, INDONESTA

24,51
~6.13

" ~29.43

18.00
26.28
21,24

58,59
50.03
67.51
15,36
174462
20,454

26422
35,29
43,30
4l.16
64,30
55,00

KIEV, MSSR-JULIAN] ARPT,
JUNFAU, ALASKAy UISA

WARDLy AFGMANISTAN
KANDAHAR, AFGHANISTAN
KENDBRY, CFLERES, INDONESIA
REYKJAVIK, 1CEe XEFLAVIK ARPT. _
KARACHT, Wa PAKISTAN

KIETA» BUUGAINVILLE SOLOMON IS
KIHAERLEY, RED OF S AFRICA
KINGSTONs JAMATCA

KANPUR, TNDI4

KDNA, KATLUA, HAWATY, USA
KIRKYALLy MRKNEY IS. SCOTLAND
KRAKDa, POLAND

KIRINA, SWEDEN

KHARTO' M. S1IDAN

KATHANIN, NEPAL

KAMULUT, MAUT HAWATI, USA
OKINAWA, RYUKY! IS. (KADENA)
DKLAHOMA CITYy OKLA., UISA
SAPPTIRO, JAPAN [OKADAMA ARPT)
04AHAy NFBos UUSA

NIME, ALASKA, USA

OHSK, "SSR

4lall
41.59
48445
34.417
59,55
4425

66453
55402
18,32
48445
45423
38447

=31.57
39453
33.27
55430
~33.58
458

=930
b4.58
10.39
~l4u16
~17.32
50409

43241
~4e13
3l.49
-3. 1%
34,02

65,02

OPDRTNy PORTUGAL
CHICAGN, ILL-DHARE ARPT, USA
PARISy FRANCE~ORLY ARPT
OSAKAy, JAPAN (ROKUSAT-KUKD)
nSL0y NORWAY

BUCHAREST, ADUY-DTOPENT ARPY

-1~

KOTZEBUEs ALASKAs USA

. NOVOSIBIRSKy USSR

PORT AU PRINCEy HAITI

PARIS=NRLY ARPT. FRANGE

PUORTLAND, ORE,» USA

PEKINGs PETPING, CHIND (NANYANGCHANG)

PERTHy W AUSTRALIA
PHILADELFHTA, PAss UISA
PHOFNIXy ARIZ.r USA

GLASGDAy SCAT-PRESTHICK ARPT
PDRT ELTZABETHy REP» S. AFRICA

.PONAPEs CARULINES, PAC. NCEAN

PORT MORESAY, PAPUA, N GUINEA
PINAPE, CAROLINFS

PORT NF SPAINy TRININAD

PAGD P, Gy SAMDA

PAPEETEs TAWIT1, FR POLYNESTA
PRAGIEy CZECHOSLOVAKTA _

PISAy ITALY
RAGAUL, HEY BRITAIN, No GUINEA
MARRAKECH, MOROCCQ

RARDTONGA, CONX 15. S PACIFIC
RARAT, HOROCCO

16,47
~22.55
6beSH
=26.08

REYKJAVIKs ICELAND
RANGNON, BURYA
RIO DE JANERIO, BRAZIL {SANTNS DUMANT ARPTH

T COLOMBOy CEYLON-RATRALANA

JOHANNESBURGy R S AFRICA {(JAN SHUTS)



RRN 39,31 ~117+40 RENDe NEVey USA

ROM &l.46 1213 ROMEs TTALY
SAF 35,42 =~106.57 SANTA FEy HoMey USA
SAN 32,43 ~117.09 SAN DJEGN, CALIF.y USA___ R B _
SA0 24,32 ~4ha 37 SAN PANLN, ARAZIL
SAY -17.50 31.0% SALISBURY, RHINESIA
SeL ~33.30 ~70.40 SANTIAGD, CHILE
SOU L =22.55 . =610 RIN OE JANERID, ARAZIL (SANTQS QUMANT aRpT)
SEA 47,27 ~122.18 SEATTLE=TACOMA INT. ARPT, WASHINGTON, USA
SEL 37.32 126456 SEQULy REP OF KAREA e e —
SEZ ~4435 55440 SEVCHELLES IS.. INDIAN OCEAK
SFJ . 6700 . ~50.5% . SONDRE STRNMFJNRD, GREENL AND
SFO 37.37 ~122423 SAN FRANCISCOr CALIFey USA
SGN . 10,49 _ 106440 SDIGOMN, & VIETNAM (TAN SON NHUT)
SHA 31,12 121.23 SHANGHAT» CHINA
oo .SIN - 121 103456 SINGAPNRE, SINGAPORE (PAYA-] ERAR)
SJu 16,28 ~66.07 SAN JUAN, PIERTO RICD
SX0 37,40 66058 SAMARKANDy 1LISSR
SLC 40,46 ~11L. 53 SALT LAKF CITYy UTAH, USA
SN o . 52430 . =9.53 SHANNONs * TRELAND (LIMERICK}
SOF 42,40 23.18 SOFIAs BULGARIA (SOFIVAY °
_______ SPK 43,03 141,21 SAPPARN, .tAPAN e e e
SPN t5.10 1454 45 SATPAN, MARTANA 15
sTn 59437 17.55 . STOCKMOLMy SWEDEN (ARLANDA) .
STT 18.21 -64¢59 ST, THOMAS (HARRY TRUMAN APT) VIRGIN 1S. USA
sva 55.45 37435 MDSCNWy 1S (MOSKVA-SHEREMETYEVN ARPT) USSR
svD 37.23 5459 SFVILLE., SPAIN
SN, =23,52 151.13 SYNNFY=KINGSFIRD SHITH ARPT, NEY SOUTH WALFS, AUS. _
SIG 4T 48 13,02 SALZBURG, AUSTRIA
TR 11,15 ~60,40 _ TGSAGD, TRINIDAD AN TNBAGN a
TAS 41,20 69,18 TASHKENT, HSSR ~
THF . 52.29 13,25 . RERL IN=TEMPLFHOF {ZENTRALFLUSHAFEN) GERe FED. REP. '
THI ~2l.17 -175.08 TONGAs TONGATAPU (FUAAHOTU ARPT) KEW HEBRIDES
. THR 35,40 51,26 TEHERAN, TRAN {TEHRANS - e o e
YId4 32.32 ~117,01 TIJUUANA, HEXICD
TIP o 32,58 _ 13,12 __ . _ TRIPNLI, ARSB REP. OF LIPVA
TKE 39,20 120,11 TRUCKEE, CALIFORNIA, USA
TKK 7.23 151,43  TRUK, CARDIIHES: PAC. OCEAN
TLS 43,35 9513 TIMLOYSE, FRANCE
Ty 32,07 34,45 _ TEL AVIV, ISRAEL i e e e e e
TNN 23,00 120,11 TATNANy REP OF CHINA (TATVAN)
TNR . =18.55  _ _ 47.31 _  TANANARIVE, MALAGASY REP. [ANTANANARIVO}
TOM 16446 3,01 TOMBNUCTDN, MALT
TR 25.03 121,30 .. TAIPEl, REP. OF CHINA {TATVANY
L] 18400 ~75,50 KINGSTONP JAMAICA-TINSON PEN
_.__ TRN 45.03 . 140 TURINe 1TAYY ETORINOY e
TRR Ba34 81416 TRINCOMALEE, CEYLON
TRV . 8.28 76457 TRIVANORUH, TNDIA
Tau 1625 173.00 TARAVA, GILAERT 1S.s PACIFIC DCEAN
TRE . 17.43 83.19 TRIGHINOPILY, INOIA (YIRUCHCHIRY
TiM 39.10 85,41 PANAMA CITY, PAN-TOCUMEN ARPT
TUN . 36448 10,11 TUNISy TUNISTA ¢ . _
687 TUCSONe ARTZ.e USA
™L o 33,54 =3120,00 __ _  LAKE TAHNE, CALIF.s USA (SN, 1AKE TAHNE ARPTY
TWF 42434 -114.28 THIN FALLSy TDARD, USA
YN 35,33 139,46 _ TOKYN =KOKUSAT~KUKD ARPT. JAPAN
TZA 17.30 -AR. L2 BELIZE, 8. HONOURAS-HUN ARPT IBELICE)
TN 47455 106,53 ULAN RATOR, MANGOLIA {ULAANBAATRR)
UMR ~31.31 137410 WODMERAy Se AUSTRALIA
vey 40e45 210 __..PARIS=VILLACOUBLAY AERODROME, FRENCE
vece 23,00 47,08 7 SADN PAULO, DRAZIL-VIRACOPOS AEROPQRYQ

VIE 48.13 16420 . VIENNA, AUSTRIA (WIEN, VIENNE)
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BASELs SFITIFRLAND (BALE)
BATHURST, GANBIA

AEIR'Ty LERANGN.
BELGRADE YUGOSLAVIA

BELTZE, AR. HONDUIRAS-MUN ARPT (BELICE)
AELN HORIZONTE, ARAZIL
RERKELEYs CALLF., USA
BERLINy GER. FED., REPs

BERNUNA, ATLANTIC OCEAN

RERLIN~TEMPLEHOF { ZENTRALFLUGHAFEN) GER. FED. REP,

BIPMINGIIAM. ENGL AND
BOGOTAe LOLOMBIA
BOMBAY. [NDIA-SANTA CRUZ ARPY

... BORA=RURA, POLYNESTA

ROSTONy H&SSey US

[
‘ORATISLAVA, CZECHOSLOVAKIA

ARAZZAVILLE, CONGO REP.
ARISBANE-EAGLE FARM ARPT, QUEENS., AUSTRALTA
BRISTOL, ENGLAND

ARUSSELSy RELGIUM
AUCHARESTy AMIMANIA
BICHARESTy ROY-OYOPENT £RPT

BUDAPESTy HIINGARY

BUENDS AIRES-EZFIZA AERQPUERT(, ARGENTINA
SUENDS AIRES~E2EIZA AERQPUERTO. ARGENTINA
BUFFALOY NeYey USA

BURBANKs CALIF.y USA

CATRNS, QUEENS. AURTRALIA

CAIRD-1NT. ARPT. ARAB REPs OF EGYPT

. CALCUTTA, INDIA

CALTECH
CANTONy CHINA (G!JANGZHOO,ZHG)

© CAPETOWN-MALAN ARPTy REP. S. AFRICA

CARNARVDN, W, AUSTRALJA

COCHIN, INDIA

t
il

CASABLANCA. MOROCCO
CHICAGH, TLL-DHARE ARPT, USA
CHRISTCHURCHy Nole

 CHURCHILL FALLS, NFLE.ys CANADA

CINCINNATE, {HIOs USA

COLNMBOy GEYLAN'
€01 0480, CEYLON-RATMALANA

T COPENHAGFN

COPENHAGENs OENHARK
DACCA, RANGLADESH
DAKAR, SENEGAL

DAMASCUS-MEZLE ARPY, ARAD REP. OF SYRIA
DAR ES SALAAM, TAMIANIA
NARUIN, NT. AUSTRALIA.
DAWSON CITY, Y.T, CANADA
DAWSON CREEK, B.Co GANADA
DELHI~PALAM INT. ARPT, INDIA

OENVER, COLO.y USA
OETROTY-METROPOLITAN WAYNE CO. ARPT.y MICH.» USA

" DETROI Ty MICH~YMETROPOLITAN APT

DETROITe MICH,y USA

" NHAHRANs SAUD] ARABIA (AZ-ZAHRAN)

DJIARARTAs JAVA, INDONESIA

ASL 47,33
.. BTH e . \3e28
nEY 33,49
BFG 44450
YIA 17.30
Ll BNZ el ™1955
8K 37.57
.. BER e . 52.M
THF 52.29
DA 32.20
AHX 32430
. A6 328
AN 19.05
.. Bo8 L =18.30
A0S 42421
arsg 48.10
9 -4, 14
. HNE . -21.27
ARS s1.27
.. . 8sH e 50,54
fem 4, 26
arp 44426
R4D 4730
. BYE . I L YT L
E2E ~364e49
aE . 42.52
" AR 3%.12
NS =15,51
CAL 30.08
e 44250
cIr 34,00
CaN 23.06
(133 «34,D2
. . Ctvg =24.53
T RAS 33.39
ORD . &leS9
cHe ~43.42
CuM L . 53.3%
CVG 39.06
4,3 9.58
cun 6456
R RML 6458
(L] 55,40
cey 55440
DAC 23e42
__.._Dbxr 1440
DAX 33.30
DAR 12.23
oR4 ~12.28
YDA 54404
Yo 550 46
DEL 28435
OEY 37.43
orr . 42,13
oT4 42.25
06T 42,20
DHA 26418
JKT =610
DOH 25.17
DLA R 4403 . o
oxe ) 25.18 55,18
OUR =19.5% 30.56

DOHA (AD~DAHHAH) QATAR, ARABIA
DOUALA, CAMEROON

7T OUBAT (DIIBAYY)y TRUCIAL QMAN

DURAAN, REP OF S, AFRICA



*S1 TIVHSHYN ‘NI3TVPvad

LIvAOU T2 LvHi
T VISAYIVH Auilgnn IV
e GNYICE *HONVHN

¥SI PYNSYIV 43ng3ziox
SN SIIVAVH *vAljva fynOx
N303NS *wNnulN

N3d NDSNIL-YIIVKYE ¢NOLSONIN
. NDIVRVE SNOLSONIN
¥3i84v §74U 439 ‘A3MIEWIN
11auv INVEWIP-¥SSu ‘A3IN

ST NOWOI0S 3TVIANIVONCY *vidiN
_NVUNS SWII0LYVHY

GNVLDJS *ST AINWYD #1IVANYIN

USSH AUNYVHY

VISINOUNE ¢$243130 ¢ 1uvONIN
VAN 4AANVRLYN
NVLSINVG H 4 [HOVHYN
VIUNL 4YitdNVX
NYLSINVHOAV $BVHVONY A
{3u43IN3) VONVIN Svivawvy

VSI CIIVAVH INUR 10 I0HTY

HY LS INVHOIY $300V%

. YSI SUNSYI SpvENnT

(SLIHS NUF) VI1¥4V S B 9¥QUSINNVHOL
B AFAUGL *¥INZ]

TINVIV vAVH) ASNMOL STONVLST
VSN *CATH 441151

USSH $NSLINYE

¥SH ¢°d1'IVD *NAINDANE

VSN ¢*ONS *S1T04VNVIONE

. NI¥dS $yZlul

-45.<

VSiT SUXIL ULV TIVININIANOJUZLNT ) NOLSHDHM
VSN STIVMVH PHYO “n0T0KUH

NOKDIDS STYNYITIVOVNS SvuvINOH

ANDIDD NFOUD ¥B ‘ONUX INODM

VINVHSYL ‘18vHOH
VSO C11VAVH U TIH
GNVINID ¢1%NISTI3H
YURY CYRVAYH
WYNLIIA N S JUNVH
GNYIVIZ MIN SNOLTIWVH
{SVN VNVOV) SYNVIYVK *wvii9
ONYINIIHS *NAVHOUD

Tddv NIINLS3¥d-30D% *RODSVID
NIBAIH-VAINIYD

*S1 VIMIAVH *IVKINDZ

_VOVNYDY "L°H°N ‘AVd YIHS YUY
3ND3T v¥2IS SNMDLIIYI

X *d3y_IvHIUIS NVNYID *LUNANNVYA
T VOVYNYD “NvW *NUTJ NIT4
Y3NIND MIN PNIJVHHOSNID

VS ‘VUSYIY ‘Suhvaalvd

(NVAZY34) ¥SSN *VINIHUY 4NVAIYI

VSN ‘VNSYIV ‘udv S300N3wI3

VSt "3 35VE a0y N9

YOYNYD $31d¥V IVNDLAVNUIIN 1~ NUINUKOS
VUTNVD °%0WV *NUINOHOH

V30 D5450vd “ONVIS| ¥3ISvVa

YIIUIY °5 *d3Y *NVUuNg

02°L91 S0%
e S%°L6 0£°62
€101 62
95°61 €0°0S
62291~ €S *99

—— . WRSY~ 9N

91°02 15°L9

... 88%2~  __ 65°8§

05921~ 00°81
0S°9L~ 0081
9Y°4g €9y~

... YEGOE . 9ta’

HE*SST €1y~ a
2E°2E 9E°SY ¥
S1°9E 0a°0s% NYH

... SE*¢q1 is°k- o

0Z°68 vl (8 ]

e 0%2e  2$*wZ . (L. T
¥Z°92 ON%
2ECTE Hux
61" [%)

R 45402 . . 90
Q€ *vE 1N

. 02°84 . ... .. NP
B0 *92- ONY
XA WZ1
85 °0% 151

. L. YvcOy e ast .
91428 1391

X 6€°SE AL
Y4 *6E oNl
5 8¢ 2681 _
65 *6t HY 1
07:.2 . INH

i 12— MIH
02%2z . _. . ... ... 9 .
1529~ vuH
€9°61 (9]
0109 WHH
90°€2 AVH
2012 Ny#

. 1Y*LE= R ) fal] .
62°C1 Wiy
S1%es o AN®
0E*ss Nld
£1°9¢ VAS
HC2€ N4

L vUES _ 93A 3

T 0£°8 SOH
20°05 vud
9Ythg V1A
§€*9~ L Ni3

- 15°49 1v4
(8T NA3
Y119 [ F]

ez*o¢ Sen .
T et ggeeg 93A
SogZeEll- €€ €S uxa
€2°501~ ep*ie- adl
95 °0€ $5°62~ 281




""LAGOS=-FKEJA ARPT, NIGERIA
. LAXE TANNE, CALIF.» USA lSO. LAKE TAHOE ARPT)

LA PAZs ANLIVIA
LAPAZ, MEXICD

LAS PALNAS, CANARY IS

.LAS VEGASe NEV.s USA .
LENINGRADy USSR (KOLOM® AGT APT)

LIHUE, RAUAT HAWALIy USA
LTNA, PERU
LISAON, PORTUGAL

LJUBLJANSs YUGOSLAVIR
LURDON R
LONDON, ENFLANO-GATHICK ‘aret

_ LONDON, ENGLAND-HEATHROW ARPT

LONDON, ONT.y CANADA ’
LOS ANGELES~TNTERNATIONAL_ARPT, CAL1Feq_lISA

LUANDAs ANGOLA
LUANG PRABANGy LADS

™" LURADCKs TEXAS, USh

LUXEMAOURG s LUXEMBOURG (€ INDEL)
MADRAS. TNNIA
KAORIDy SPAIN (BARAJAS)

MADURAT, INDIA
MALAGA, SPAIN
HMANDALAY, 8BURMA
MANILA-INT. ARPYy PHILIPPINES
HARRAKECH, MAROCCO

MAZATLAN, HEXICO

MC MURDO, ANTARCTICA’

MELROURNE-TULLANARINE ARPT, VICe» AUSTRALIA
HMIOMAY TSLAND, PACIFIC QCEAN

MILAN, ITALY~FORLANINI~LINATE

MILAN, TTALY-MALPENSA ARPT

MOMDASA, KENYA

“9p-

HUMROYIA, LIRERIA
NONTEGO BAY, JAMAICA

" HONTEVIDEOD-CARRASCO AEROPIJERTO; URLGUAY
. HONTEVIDED: URUGUAY

HONTREAL, QUEes CANADA
NOST 04

MDSCDW, 1SSSR~DOMODEDDVO “ARPT

_BOSCOY, US (MOSKVA-SHEREMETYEVO ARPT1 USSR

MOSCDY-VNUKDVOD ARPT, USSR
MUSCAT, OMAN (MASQAT?
NAIROBT, KENYA [ENTEnHE)
NANDI, FYJ1 1S.

NAPLES, ITALY (NAPOLT}
NASSAU, DAHAMAS
NATAL, BRAZIL

_ NEW ORLEANS: LA., USA

NEW YORK, NY-KENNEOY INT ARPT,
NICE. FRANCE (COTE DYAZURY _

. HCT . 58435
NBO 36449
NAN 177,25
NAP 14a 17
.. Nas =12l
NAT ~35.13
3 HSY ... -90.07
JFK ~134T
NCE 7.1
ico 33.23
OME _~165.24
NLK 167,56
owWy L dese2r
ave 55,02 82.55
nAK 37,47 =122.13,
a0s 46,28 30,44
OKA 26422 127445
OKE 35,28 -97.32
_OMA al,16 ~95,57

NICOSTA, CYPRUS

NOMEy ALASKA, USA

NORFOLK, IS. PACIFIC OCEAN
NOUMEA, NEW CAL-MAGENTA ARPT
MOV 1BIRSKy USSR

GAKLANDy CALTFes_USA

ODSSSA, USSR

OKINAHA, RYURYU 1S. [KADENA!
OKLAHOMA CITYy OKLAes USA
OHAHAy NEBey USA
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SNN 52430 ~9453 SHANNON, ITRELAND (LIMERICK)
SIN R 1.21 103.5% STNGAPORE, SINGAPDRE IPAYA-I ERAR)
SOF 42,40 23,18 STOFIAy BULGARIA (SOFIYA)
SFJ. 67,00 ~50,.59 SOMDRE STROMFJORDy GREENLAND. o
YJr 48,33 ~-58435 STEPHENVILLE, NFLNDe CAMADA
.. STD e 59637 17.55 . CSTOCKHOLM, SWEDEN LARLANDA)
BMA 59,21 17,55 STOCKMOLM, SHEDEN-BROMMA ARPTY
o STY o 1842Y . =64459 ____ . ST. THDMAS (HARRY TRUMAN APT] VIRGIN 1S. USA
30 -33.52 151,13 SYDNEY~KINGSFORD SMITH ARPT, NEW SNUTH WALES, AUS,
TNN 23,00 120.11 TAINAN, REP OF CHINA (TAIVAN) R
TPE 25,03 121.30 TAIPEL, REP, OF CHINA (TAIWAN)
L UTNR o o=lm,sS5 4T.30 . TANANARIVE, MALAGASY REP. (ANTANANARIVOY
TRH 1.25 173.00 TARAWAy GILBERT 1S.y PACIFIC OCEAN
______ TAS . Alg20 69.18 ___ TASHKENT, USSR .
THR 35440 51.26 TEHERANs TRAN (TEHRAN)
TLY 32.07 34445 TEL AVIV, ISRAEL __
TIS 32.32 -117.01 TIJOANAY MEXTICO
__ TAR 11615 =60,40 . TOBAGO,, TRINIDAD AND TORAGH
TYD 35,33 139.46 TOKY(Q ~KOKUSAT=KUKD ARPTy J2PAN
TOM L 16448 3401 TOMANUCY U, MALT .
THH ~21.17 -175.08 TONGA, TONGATAPU (FUAAMOTU ARPT) NEW HEBRIDES
(AL 43,41 -19,38 TORONTO-TNT« ARPTy QUE4q.CANADA . .
TLS 43,36 1.26 TOULOUSE, FRANCE
_ TRL . . 1T.43 83,19  _ __ TRICHINOPOLY, INODIA {TIRUCHCH]R)
TRR 8,34 81.14 TRINCOMALEE, CEYLON
. T _ 32.58 13.12 3 TRIPOLTy ARAB REP. 0OF LIBYA
TRY 8. 28 76457 TRIVANDRUM, TINDIA
_TKE 39.20 =120.11 TRUCKEE, CAl IFORNTA, USA __
TKK T.23 151,43 TRIKy CARDLINESy PACe QOCEAN
TUS 32.13 ~110,58 TUCSON, ARTZ.y USA [
TUN 36,48 10,11 TUNISy TUNTSIA =
. TRM o 45403 - 7.40 _ TURIN, ITALY {(TORIND) 1
THWF 42434 ~114,29 THIN FALLS. IDAHO, USA
LN __ 4T.55 106,53 HLAN BATOR, MONGOLIA (ULAANBAATARY .
vLE 39,28 .22 VALENCTA, SPAIN (VALENCE)
YVR a 49,11 -123.10 ___ VANCOUVER~INTERANATIONAL ARPT, ReCey CANADA
Yvy 48425 -123,22 VICTORIAy BeCaey CANADA
VIE 48,13 . 16,20 VIENNA, A'STRIA (WIEN, VIEMNE}
VTE 17.58 102.36 VIENTIANE, LAOS
WA 19.17 166437 YAKE ATRPORT, WAKE ISLAND, PACIFIC DCEAN
WKE 19,17 166436 WAKE ISLAND, PACIFIC DCEAN
WAL 47.28 ~115.56 ___ WALLACEs IDAHO, USA .
WwLs -13.18 ~173.10 WALLIS ILES, Se PACIFIC OCEAN
WA 32.15 21.00 WARSAW, POLAND (WARSZAWA)
WAR 52,15 21,00 WARSZAWA (WARSAW)
140 38,57 ~77,27 WASHINGTON OC=DULLES INTERNATIANAL AIRPORT, USA
nca 42419 -83.25 WASHINGTON NDC-NATTONAL ARPT, USA
VLG : -41418 174446  WELLINGTONy NoZe '
YHG 49,53 -97.09 YINNTPEGy MAN,y LANADA
(MR ~31.31 137,10 WDOMERAy So AUSTRALIA
YaAP 9. 34 138.09 YAP, CAROLINES, PAC. OCEAN
. YIF 62,27 -114,21 YELLOWKNIFE, NeWaToo CANADA
246 45,48 16,58 2AGREB, YUGOSLAVIA 7
ZAM 6454 122,05 _ LAMBOANGA, PHILIPPINE IS
INL 6410 39,11 ZANZIBARe TANZANIA
ZRd 47,27 8433 ZURICH~KLOTEN FLUGHAFEN, SWITZERLAMD



NEW YORK 70 PARIS AT MACH 1.2

SCHEOULE BLACK TIME ON QNE WAY(HRS)= Gt
RATE OF CLIMB(FEET/MIN)® 23333,333 © CGRUISING ALTITUDE (FEET)s ~ 40000 - RATE OF DESCENT(FEET/MIN}® 3333,333
~ ELamB1NG GROUN ~SPEED (MILES/HOUR) 570400~ CRUISING SPEED (MILES/HOUR) = 792400 ~~— DESCENDING GRGUND SPEED(MILES/HIUR)I=ST0s00~~~ -~

FLIGHT ALTITUDE AND DiSTANt;E= PROFILE IN 1710 HOUR INCREMENTS.

___ALTIVWDE ) ) ) o
20000 40000 40000 40000 40000 40000 40003 40000
40000 40000 40000 40000 40000 49000 40009 40040
40000 40000 %0000 40000 40000 40000 40000 40000
40000 40000 40000 40000 40009 45000 40000 40000

.. 40000 ___ 40000 __ 40000 40000 40000 . 40000 40000 40000
400006 40000 40000 40009 777 400007 " 2a0800 T T o e —
DISTANCE T ;
57,00 57400 79.20 79.20 79.20 79.20 79420 79,20

. T9.20 __ T9.20 __ 79320 _ 79420 ___ 79.20 79420 79.20 79,20
79,20 79.20 79.20 7920 79420 T 79420 7T 79420 7T 79,280 T e s
79s20 79,20 751220 79+20 79.20 79.20 19420 79.20 A
79420 79.20 79.20 79.20 79.20 7920 79+20 79,20 - - )
79420 79.20 79:20 79,20, 79420 53,00 57400 '

__TOTAL INPUT PROFILE DISTANCE &  2633+60 STATUTE ui{'E$
_FLIGNT PROFILE TIME @ 4070 HOUAS IN TRE AIR
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CARGED_PART,

 GaMMA R Y

1oTAL FLIGMT DOSE FOR SOLAR MINIMUM CONDITIONS =

‘OTAL FLLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS =
\W8e DOSE / FLIGHT PROFILE HOUR (SOLAR MINg) —»
\VG, DOSE / FLIGHT PROFILE HOUR (SOLAR aVG,) =

avVGe DOSE / BLOCK TIME HOUR (SSLAR MINIMUM)
AVO, DOSE / BLOCK TIME HOUR (SOLAR AVERAGES

.EG BLOEK TIME ® PROFILE: TIME + {25 HOURS

1.62793

i.43168

~«33808
28923

38637
30461

HEUTRONS

+46587

08716
ob94ie

208276

40967

A"0699izv

ToTaL

2409381
144135
__:94549

.39178
eh2299

37199

MILLIRADS PER HOUR

MILLIREMS PER FLIGHT PROFILE
MILLIREMS PER FLIGHT PROFILE
MILLIREMS PER HOUR

MILLIREMS / (BLOCK TIME) HOUR
MILLIREMS / (BLOCK TIME) HOURs

18-




APFENDIX D

WEIGHTET AVERAGES AND STATISTICAL ERRCRS

1, NORMALLY DISTRIBUTED VARIABLES
In computing the sample mean of some function F(A) of the
kinematical varisbles A of the decay, events with one plon in the
() mass region ere given weight one and counted once while events
with both piom triplets ir the {§) mass region are given weight

one-half end counted as separate events.

i A F(Ai)/ﬁ; A (p-1)

i=1

i; vy F(Ai)
i=

where ?(Ai) is any function of the kinematical variables Ai of the

(r{a)}

1
N

1'th event, w, = 1 or 1/2 1is the weight function, N is the number

1
of events with at least one pion triplet in the {{) mess region, and
N' = N + the number of events with both pion triplets in the (i) mass
region.

The statistical errors are approximated by the expreesion
T

g* [F(A)] - iz Z w2 (p-2)

N

1 & 1 &
¥ - Z A Fa(Ai) - (; Z v F(Ai)) 2

2. NON-NORMALLY DITHISUTED VARIABLES
The variebles Ri and J(J+1) giver oy Eqns. (C-7) ard (B-%) are
not normally distributed. However, for each hypothesie of such
variables one cen calculate a chi-square and different hypotheses
can be compared using a 1iklihood ratic or confidence level.

Suppose one has n equations of the form
= N
R = (Fk)/(Gk) {D~2}
for k =1, 2, ..., n vwhere (Fk) and (Gk) are expectation values ~f

n functions of the kinematical variables A which are approximated

by

(F v, F(a)/ i A (p-4)

v, Fk(Ai)

[
=z -

i=]

and (Gk) - g v, Gk(Ai)

where vi =1 or 1/2 1s the weight function, N is the number of

events with at least one pion triplet in the (D mass reglon, and

[

N' = K + the numbter of events with both pion triplets in the (A)
mass region.

The equations to be satisfied by the parameter can be written



COMSUTED GREAT CIRCLE LEG DISTANCE = 5649+9 THE INTTIaL COURSE ANGLE = 35,038

LEG START LATITUDE = 34200 LEG START LONGITUDE o =118+1S
LEG END LATITUDE- 2 48,72 LEG END LONGITJDE = 2438
LAT, LONG» CDURSE BEQMAG, aTvos, CHARGED PARTICLES AND GaMMa NEUTRONS TOTALI DOSE RATE
ANGLE LaTe DEPTH DOSE R,TE (MREMS/HA} DOSE RATE (MREMS/HR) DOSE RATE (MREMS/HR)
GR/S3,  SnLaR MIN, SOLAR 4Va. SOLAR MIN, SOLAR AVGe SOLAR 9INe SO AR aVGe
(118

3e,25 =117,94 39,20 41,26 827,73 «N56611 *05547 4 f011TTE « 011539 4068337 067014
34,73 17,52 39,3) 43,81 516,42  .112710 0106939 +030062 « 028506 W1642752 «135443
35.22 =117,10 39,42 42,35  3p7.49  «152000 *160911 £042821 « 039697 .196482]) «180698
35.75 =116,63 39,55 42495 23331 22%044 «210069 065202 2059696 296645 «269765
36,33 116,10 39,69 43,61 233,31 «232827 °232709 00411 2060673 299239 »273982
T 36491 =115,57 39,83 77 44,26 233431 T 0236203 T 4215330 "7 (UOTEL8 e Gp6l642 T (393821 - L2T76372
37,49 «115.03 39,98 46,91 233,31 +23957) #21793] 058821 062605 «308392 *28053%
38,06 114,69 40413 45,96 233,31 242930 s220512 WDT0022 « 043580 «312952 9203073
38,63 =]13,93 40029 46,21 233031  424628; '223074 071220 £ 064509 317500 ,287582
39.20  =113,37 4045 46485 232431 4249622 «225616 .“32414 0069450 #322036 »291065
39,77 -112,79 40,61 47,50 233.31 252954 228137 073605 « 06063823 +326558 22346520
- 40,33 =112,21 40,77 7 48,14 233431777 ¢P562TH T (230638 TTT T L 074792 TTTTU 067310 T T L33108T 0 L,297948
40,89 «Il1.2 40494 48,78 233,31 259586 «233118 2075975 « 068228 «335541 0301347
41,44 =311,01 41,11 49,42  233.33 +262886 +235577 «nJ715% «069140 23400681 0306717
42,00 <~ll0.%0 41.29 Spe05 233,31 2266172 2238048 +07827¢ «070000 354443 «308048
42,5% ~109,78 41,67 S0.69 233,31 .P6Y%20 4260967 HTaT2g +470377 +34B140 «311243
.. 43,09 ~109.16 41,65 51,32 233,31 272656 283672 «079167 «070751 «351823 €316423
43,56 =108.49 41.83 S1.94 233,31  L275878 7T T T e246664 T L079612 TTTTT,L071124 7 L3854%0 T T L317s88
48,17 =1y7.84 42,02 52,57 233,31  +279086 0269242 «08g056 +0T1495 2359142 «320736
44,71 =107.:7 42,20 53,19 233,30 +PR1479 251317 +080509 +0T1882 361538 «32319%
45,25 =106,48 42,40 53,81 233,31 +282067 »25i842 «080986 «072308 363053 »J24150
AS,77  =105.79 42.5% 54,43  233.3] 282652 «252365 « 081461 072732 364113 «325097
. 46,27 =105.08 42,79 55,04 233.31 428323 »252884 $081933 «073158 +365167 »326038
T 46481 =104,35 42.98 55485 23331  ,PR38)3 T T 4253401 T 4082603 T T G073573 7 436515 T - 4226974
&1,32 =1p3,62 43,18 56,25 233431 286166 *253693 « 08,718 «073853 «36685S «327546
47,83 =}02,87 %3,33 56,86 233,31 +P84166 «253679 2082828 «073%45 «366972 «327423
48,34  lp2,l0 43,59 57,45  233.31 +284146 +253665 082932 «074035 «367078 327700
48,83 =lgl,32 43,79 £8,05 233.31 ,2B4146 253651 983537 2074126 2367196 «327776
49,33 alp0,52 44,00 58,63 233,31 ,?84l4s +253637 ,083142 074215 367238 0377952
h 49,82 =99, 44,20 89,22 233,39 284146 T 4263623 7 7T ,0B3246 T ,074306 - T 4367392 - 4327827
50,30 98,88 44,61 59,80 233,31 «P84)146 253610 083348 2074392 2367435 «328002
50477  =98,04 44,62 60,37 233,31 JP84146 «2535%6 «08345) $074479 2367537 +3298075
5le24  =37,17 44483 6094 233¢3) 284166 *2535823 ¢ (83552 «074565 +367638 0328148
51s7T1  =36,29 45403 81.50 233¢3] 284146 +25357p «DB36S2 074659 367738 328220
52416 «95,39 45,24 62.05 233.31 284146 253557 208371359 074734 367836 328292
T 52,61 =94,47 45,45 "7 62,60 233,31 ° 284146 TTTTT 4253844 T 083848 7 ,074818 - - (D6TOF6 - —-— (329362
S3.05 =93,54 45465 63414 233431 284146 *253532 » 083944 «074900 +3680390 «325431
53,49 =~32,53 45,95 63,67 232,31 284146 »253519 .08403g «074980 «3ba145 »32R500
53492 ="",8] 46406 6a,1° 23331 284146 2253507 2084132 « 075060 +368278 329567
54,33  =90,6) 46,25 66,71 233431 4284146 ¢253495 086223 «075138 +368269 ¢328633
54,75  =89,60 46445 65,21 233431  +284136 0253484 084276 « 075182 0368422 #228666
T 55418 =8B.56 T 46,64 T 65,70 233431 +2B4LEG T 4253476 T 4086276 o (075179 - - 0368422 - - 4320656
5%,54 =87,59 46,623 66,19 233,39 »284146 0253467 «084276 075177 «368422 3208644
55,92  =B6,42 47,02 66,66  233+2] 4284146 0253459 084276 «075174 «368422 0328633
56,30  =96,32 47.20 67,12 233«31 4284146 *253450 «08427¢ $075172 « 368422 328822
56,66 =84,20 7,37 67,57  233.31  .284lsb 0253443 084276 2075169 «368422 »328612
57,02 ~83,06 47,58 68401 233.31  ,284146 #253435 « 084276 «075167 0358422 328802
57:36  «91,90 4T.70 7 68,43 232431 ° 4284146 T 4263627 — - 084276 - 075165 - 368422 -— -~ .328592
57,69  »80,7] 47,65 68,83 233431  ,2B4146 1253620 2084276 075163 $318422 »328583
58401 «79,5¢ 48400 69,22 233431 204148 ¢253413 +084275 2075161 «368422 »328574

59432 =78,28 48410 69,59  232:3]  ,2BA146 4253407 «0BA2TY « 075159 268435 +328%585,
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CHYARGED PART»

TOTAL FLIGHT pOSE FOR SOLAR MINIMUM CONDITIONS =

7OTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS =

_ AVGe DOSE # FLIGHT PROFILE HOUR (SOLAR MIVe) |

AVBe DOSE 7/ FLIGHT PROFILE HOUR (SOLAR AVYGu)
AVGe DOSE / BLOCK TIME HOUR (SOLAR MINIMUM)

_AVGe DDSE / BLOCK TIME HOUR (SOLAR AVERAGE)

LEG BLOCK TIME » PROFILE TIME ¢ Qe25 HOURS

NEUTRONS TOTAL

__@GAMMA RaY . o o
3.{1855 +91522 4403377
2.78923 081844 3060767
- .27118 » 07958 235076
. s24254 Y1 A0S SN D 1 2
. +26541 «07789 «34330
. +23738

<6965 +30704 MILLIREMS / {BLOCK TINE) HOURs

MILLIREMS PER FLIGHT PROFILE
MILLIREMS PER FLIGHY PROFJILE

MILLIRADS PER HDUR

MILLIREMS PER HOUR
MILLIREMS / (BLOCK YIME) HOUR

-95-



LONDON (] LOS AwGELES AT MACH 1.2

SCHEDULE BLOCK TIME ON ONE WAY{MRS)s Te3
RATE oF CLIMB(FEET/MIN)® 3333,333 CRUISING ALTITUDE(FEET)= 40000 RATE oF DESCENT{(FEET/MIN)=® 3333.333
TCLIMBING GROUN ~ SPEED (MILES/HOUR) 570,00 CRUISING SPEER(UILES/HOUR)= 792,00 "~ DESCENDING GROUND SPEED (MILES/HIURI=S70400-

FLIGHT ALTITUDE AND DiSTANCE PROFILE IN 1/10 HOUR INCREMENTS.

_ ALTITUDE _ L . . o e — R

20000 40000 40000 #0000 40000 4pddo 40006 40000
40000 40000 40009 40000 40000 45000 40000 400U
40000 40000 40000 40000 40000 40000 40000 40000
40000 40000 40000 40000 40000 40900 40000 40000
40600 49000 40009 40000 49000 49000 40000 40000
4000¢ 40000 TTT40000 T 40000 TTTT 40000 U 40000 T 40000 #0000 e s e s o e s e e
40000 40000 40000 40000 40000 40000 40000 40000
40000 40000 40060 40000 40000 40000 40000 40000
40000 49000 40000 40000 20000 LAY

. bISTaNcE )
57400 57400 719.20 7920 7920 79.20 79.20 79420 '
73420 79,20 79120 79.20 79420 79.20 79.20 79,20 v
79420 79.20 79.20 79.20 79420 79420 79.20 79.20 "
79420 7920 79220 75420 79020 79420 F9¢20 79.20
79.20 T79.20 79420 7920 79420 79.20 79420 79.20
79.20 79,20 7 79s2) 77 79.20 77 7920 T T9.20 T T79.20 79,20 Rt
79420 79.20 79.20 79.20 79420 79420 7920 79.20
79,20 79,20 79,26 79.20 79420 79,20 79,20 19,20
7920 79.20 79.20 79.20 57400 57.00

.. TOTAL INPUT PROFILE OISTANCE = 5455420 STATUTE ¥il'es

FLIONT PROFILE TIME L} 7+00 HOURS IN THE AIR



COMPUTED GREAT CIRCLE LEG DISTANCE ® 5450,5 THE INITIAL COURSE ANGLE = 3i1.967
LED STARY LATITUDE »  Sl.40 LEG START LOMOITUDE m .15
LEG END LAVITUDE. @ "34400 ° TLEG ENY LONGITUDE ® ~ «118e15 e - EEE R

LAT, LONG, COURSE OEOMAG, ATMOS, CHARGED PaptTICLES AND GAMMA NEUTRONS TOTAL DOSE RATE
ANGLE AT, DEPTH DOSE RaTE (HREMS/HR) POSE RATE (MREMS/HR) DOSE RATE (HREqs/"qy
GR/52,  SOLAR MIN, SOLAR AVG- SOLAR WIN, SOLAR aVOe SOLAR “IN, SOLAR VG,
.

51467 312,78 54,48 71Del2 092639 089001 oZAoQA «023148 «116743 112148
52,22 312,20 55420 307+%%  .181138 +165177 L054379 «049589 2235513 214766
52486 311.50 §6,05 193,27  ,365627 «320927 +104627 2091836 470253 412763
53,58 319,69 57,02 193,27 365732 «321015 2104864 +092045 +470598 413060
54,29 309,87 _ 57,99 193.27 4365836 e321102 «105103 +09225¢ # 470940 «413354
S4.97 3P9.05 58495 7 193427 T 4355940 3211489 105338 7T 4092656 T T LATI2TE TTTTTUUL413645 T
55.64 308.23 59,09  193.27  L366042 432127 1105569 «092458 471611 #1393
56,28 307,41 60482 193427  ,365142 T 321358 .lnsvvl «092857 WT1%40 41421
56,50 306459 O1e74 193427 (356241 321640 « 300023 «09305) oT220¢ 414484
57,49 305,78 62,64 193,27  ,366338 2321522 306244 4093246 2472532 0414768
68,95 304,98 63,52  193.E7  ,366434 _»321601 _ +106460 «093435 47289 *415036
58459 304.18 64,39 193+27 4366527 T e3216T9 T .106672 T ,093620 T T (473139 777 L815p09 C <
59,10 303,40 65,23 193.27 2366593 . e321729 «106823 »09375¢ 473416 415479
59,57 302462 66,05  193¢27 366593 *321710 «176823 «093744 473018 415455
hoa02 301486 66,84  193.27 4366593 v321692 2106823 »093739 473416 41543}
60.42 Joj.l2 67,60 193.27 4366533 2321675 2106823 +093734 +473410 415049
60280 300439 68434  193.27  .366593 0321658 »1006823 093729 473416 «415387
61413 299,68 69403 19327 4366593 T T 4321642 T T T,406823 T 093726 T L8T3M1E T - Le15366
61443 298.99 69.69 193427 366593 +321627 +106823 «093720 473416 $415347
61,69 298,31 T0e30 193.27 366593 0321613 +106B23 «093736 2473416 »415329 n
61.90 297.66 70487  193.27 (366593 0321600 «106823 «0%3712 473416 415312 @
62408 297.02 T1.39 193.27 «366593 »321588 - 106823 »093708 73816 415297
62,21 296,39 T1.85 1934287 4266553 +321578 «106823 +093705 A4T3816 v415283
62,30 295.18 72025 193427 4366593 T 4321569 T 106823 " ,093703 " L473416 - —— - ,415271 -~
62,35 295,19 72,58  193.27  ,366593 321561 J106823 ,093T00 413616 416261
62435 294.60 72,85 193,27 +366593 T «321555 « 106823 +093899 473416 2415253
62431 294,01 73,04 193,27  ,386593 ¢321550 2106823 «033697 473416 #15248
62422 293,43 73417 193,27 4366593 321547 «106823 +093697 473416 15244
62009 292,85 73,21 193,27 2366593 =32158 +106823 +09306%6 073416 =415243
61,52 292,25 73,18 193,27 366593 T 7 L3215  TTUUTTTT 106823 T 093696 T 473616 T T ,415243 ¢ -
61,71 291,64 73,08 193,87  ,366593 +32154 +1006823 +093697 473016 415247
61,45 291401 72490 193.27 +366593 2321554 +1060823 «09369g 473416 +415252
61,16 290,35 72,65 193427  .3566593 *321559 #106823 2093700 2473416 +815259
60493 289,64 72433 193,87  ,366593 *321567 1100823 «093702 13416 0615269
60,46 288,89  71.94 193427 0366593 «321575 106823 «093705 JAT3616 2415280
60408 288,08 72450 193427 7 ,366593 TT T 4321886 T, 106823 T L093708 C T < 473416 W415293 - -
59,61 287,20 70499 193.27 +166593 *3215%7 +106823 09371 4T 6 415308
59414 285423 T0.44 193,27 4366593 *321610 JdveB23 2093718 473816 #415325
58,44 285,17 69,83 193427 4366593 2321624 21066823 2093719 72010 #415343
s8.10 283,98 59,19 193,27 366533 +321639 2106823 +093723 4734106 415362
57454 282.67 6Be50 193427 4366593 »321654 »106823 «093728 4730610 «415282
56,95 281.20 ~ 67,78 193.27 0366593 T 4321671 T L106823 —m—- ,093733 - - 473816 ——- - 415403 -
56,33 279,55 67,02 193.27 366593 4321688 2106823 +093738 473016 415426
55469 277.69 66423  193.27 *366593 N «321706 »10082) +033743 473416 0415449
55,03 275,61 65,42 19327 366593 0321725 2106823 «093748 ATINLG 415473
54435 273.27 64458 19327 2366548 2321697 2106720 « 093662 2473258 »415359
S3.64 270463 63472  193:27 366455 321619 +1065%9 053478 «872955 «415097
S2.92 26766 62486 193427 366360 —— 0321540 =" 4106294 ~~——— 4093290 ~—~—-- 472656 - - - 4414830
52.)8 264434 61495 193427 4366204 0321459 2106074 #093098 «472338 414557
51,42 260,64 61,03 193.27 366165 0321377 2105850 092903 «472015 4142080

5065 =99.14 25685 60e11 193627 2366065 321293 105622 + 092704 «471697 2413998
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CHARGED PART. NEUTRONS TOTAL

- . OBMNA RaY S
TOTAL FLIGHT BOSE FOR SOLAR MINIMUM CONDITIONS = 2.429¢3 470196 3013139 MILLIREMS PER FLIGHT PROFILE T
TOTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS = 2.13881 +61791 2475672 MILLIREMS PER FLIGHT PROFILE

__a¥G, DOSE / FLIGHT PROFILE HOUR (SOLAR MIN.! = 34706 210028 «44734 MILLIRADS PER HOUR
aVG, DOSE / FLIGHT PRDFILE HOUR (SOLAR AVG,) = ,305S4 08827 +39382 MILLIREMS PER HOUR ) T
AVGe DOSE / BLOCK TIME HOUR (SOLAR MINIMUM) = 433509 +09682 043192 MILLIREMS /7 (2L0CK TIME) HOuR
AVG. DOSE / BLOCK TIME HOUR (SOLAR &AVERAGE) . +2950) +08523 +38026 MILLIRENS / (BLOCK TINE) HOURy

 LEG 8LOCK TIME = PROFILE TIME ¢ §e25 HOURS




RATE OF CLIMB(FEET/MIN)m

LOS ANGELES

20004000

"CLIMBING GROUN SPEED (MILES/HCURI=413400

ALTITUDE

12000
36000
36000
3en00
3asoo00
36000
24000

DISTANCE

41.30
49.58
4953
49.58
49,58
49,58
4130

TOTAL INPUT PROFILE DISTANCE =
FLIGHMT PROFILE TIME

24000
36000
36000
36000

36000

36000
i2000

41,30

59.58

49458
49,58
49,58
49458
41,30

36000
J6000
36000

36000
. 36000

36000
0

41030

4958

49,58
49,58
49,58
49,58
4130

10 MNEW YaRK SUBSONIC FLIGHT (0,735 MACH)
SCHEDULE ALOCK TIME ON ONE WAY({HRS)= Sel
CRUISING ALTITUDE(FEET)= 36000 RATE OF DESCENTIFEET/MIN)® 20004000

CRUISING SPEEN(MILES/HOUR) = 495.80 - NESCENDING BROUND SPEED (MILES/HOUR) 413400 --

FLIGHT ALTITUDE

360400
36000
is000
36900

36000
36000

49,58

" a%.58

49,58
49,58
49,58
49,58

36000
36000
36000
36000

36000
36000

49.58

T 49.58 7

49,59
49.59
49.58
49,58

2078490 STATUTE uI ) ES

AND DTSTANCE PROFILE IN 1/10 hUUR INCREMENTS.

35000 36000 36000

3000 36000 36000
35000 36000 36000
3000 36000 36000
_ . 3agon __ 3s000 6000
" 3.000 36000 36000 TR
49,58 49,58 49,58
T 49458 T 49658 T 49,58 T
49,58 49,59 49,58 '
4a.58 49.58 49,58 o
49,58 49.80 49,58 v
49,58 49,58 49.58

S5¢10 HOURS IN THE AIR




COMPUTED GREAT CIRCLE LEG DISTANCE = 245341 THE INITIAL COURSE ANGLE » 65982

36,89 109,12 103,35 45,23  233,3]
37.12 108,27 103.83 45,58 233,31
37,34 ~107,41  104.3) 45,92  233,3)
37,55 «106,55 104,85 46,25  233.3)
37,76 =105,68 105440 46,58 233431
37,97 «104,81 105,98 46,90 233,39
38,16 =193,73 106,59 7 47,21  233.31 °
3R,35 «103,05 107.23 47,51  223.31
3054 102,16 107.90 47.81 233.3t
W71 =191.27 108461 48,09 233,31
38,88 +100,38 109,37 48,37 233,31
39,05  =~99,48 110,16 48,64  233,3)
39.20 «98,57 111401 "7 48,580 233,3)

0219208 T 009415 T 063078
+220599) +070058 +063599
*221940 »076689 1064089
0223259 071306 4066577
«224544 +071910 +065053
«225796 40724089 £065517
“e227015 " ,073074 ——-- 065968 -
228200 #»073634 20606407
«229350 #07a189 2066833
2230465 2074719 067246
«231545 2075224 L067646
*232589 075722 4068032
0233597 ————,UT6204 ——— ,q6B8406 - -

LEG STARY LATITUDE e 34,00 LEG STAPT LONGITUDE = =116+15
LEG END LATITYDE:'s 40,63  LEG ENDi LONGITUDE =  =73.77 o e
LaT. LONGa  COURSE  GEOMAG, ATWOS, CHARGED PZRTICLES AND GAMMA NEUTRONS

ANGLE LaT, DEPTH DOSE RATE' (MREMS/HR) DOSE RATE (MREMS/HR)

GR/:S. SOLAR MIN, SOLAR AVGe SOLAR MIN, SOLAR AVG.
cM.
34012 ~117.82 99.29 41016 827453 0056497 +055366 W011742 »011507
34,36 117,18 99,56 41,50 S516.42 ,111879 «106157 029784 «028271
34,60 =116,49 99483 41,86  307:%9 159056 «139260 V42212 «039175
34,95 115,75 10014 42421 233031 ,22%6]1 «207063 2063832 +058584
35.13 =114.94 100,49 42,61 233.,3) 2227674 «2068683 1+ 004569 2059183
" 35.40 ~114.13  100.86 ° 3,00 233,31 ,229707 T 210275 — ,U65296 - -—-— 059772 - ---~--

35.66 =113.,31 101.23 43,39 233,31 4231707 *211838 066011 +06035
35492 =112.48  101.%2 43,77 23331 233679 0213372 066716 «060918
36,17 111,65 102,03 44,15 233,31 ,235618 ¥214876 2067409 L0L1ATS
35,41 =110.81 102445 44,52  233.3) 237523 T 8216353 +0680%0 62020
36,65 ~109,97 102,689 44,08 233,31 L3398 0217795 .064758 4362555

39435 97,67 111.92 49,15 233,31 0234567 +016669 1068766
39,49  <96,75 112,88 $3,0p  233.3) - +235501 $077510 2069111
39,63 113,91 49,43 233.3) *236396 17549 1069443
39.75 115.01 49,85  233.3] +237258 77962 2069761
39,87 116,18 50,07 233.d1 +238115 #U78281 «070009
39,993 117,45 = 50,27 233,31 - 267296 ——— 2390923 ——— ,V7B426 ——- ,070131 -
40409 118.81 50.47  233.37 768292 *239887 2078563 4070246
40,19, 120,28 50,65 233.31 ,269235 © +260706 +078694 +070358
40,28 121,86 S1e82 233431 4270126 1241478 78817 «070458
40437 123.57 S$0.99 233.4) 270963 262204 2078933 +070555
0,44 125,43 51,18 233,31  .2T1TaS +242863 1079061 +070606
40.51 127,44 61,28 233,31 ,272473 T ,243514 T ,b19142 - —--- 070739 -
49,57 129,42 51,61 233.31 273146 244097 .0;923A +070808
bo.ss 131,99 51453 233.31 273762 24433) .019320 »070879

AQeb 134,57 S51e64  233e3] 274322 026511 +079397 +070948
40,70 137,36 51,74  233.3) .31~52- :gtsésg «079467 .871002
40,73 140,239 51,83 233,31 2275269 2245837 ,079528 2071054
40,76 183,66 =~ S1,90 23343177 ,275656 —— , 24627 ~———— 079682 ——— 071098  ---
40,77 147,19 51,96 233,31 275985 +246557 079627 071136
4078 150497 52.02 233631  +276255 *24679) « 079664 «071168
40,78 154,99 52,06 233a31 276466 +246973 2079593 £071192
0,77 159,24 52,09 233,31 ,276618 - 267105 079714 L071210
40,75 163.69 S2.11 2331 276711 1247188 #079727 J07122¢
4072 168430 7" 52413 T 233031 4276745 ng?z](Q 079732 ———0T1224 -——
40,70 172,60 5211  307.45  L181132 +165175 +052933 «048270
4066 176455 $2410 516042 0135168 - - 126685 037707 *03538)
40,63 180449 52,08 827493  ,0pbb63¢ 2066959 «015010 2014635

TOTALI DOSE RATE
DOSE RATE (MREWS/nR)

SOLAR WiV S0 A avVge
2068238 «0b8BT2
Jla1en] «134469
152208 *178435
«2894¢4 265667
292260 2267966
«295003 -~~~ 4270047
«297720 2272188
+30039% +2742%0
«303026 «276351
305613 278373
«308153 *«2B0349
2310646 252286
«313090 204379
»315485 +286029
«317829 »29783¢8
320121 «289597
2322359 291312
$3285¢3 - - 292583
«326671 294606
2329742 +296183
«330755 «297711
+332708 «297191
«334600 2300621
+336431 S 4302602
«338138 +303333
339901 2308812
«341538 2305840
+343108 +307015
3646530 «30B124
345722 +30915¢
+ 346855 «310133
2347929 +311061
+343943 4311938
4349835 +312759
,350736 2313529
+351615 2316264
352349 »314505
«353092 +315510
«353749 +31£060
+354251 +316653
354737 L,316990
»365238 - --— 4317370
,3556;2 2317693
«355919 $317358
« 356160 2310165
2356333 2318015
+ 356439 «319406
¢356477 . — — 4318439
«234055 o21344b
«172875 162026
2081644 «079604

-29-
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CHARGED PART, NEUTRONS TOTAL

- GAMNA Rav R :
TOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS = 1.23432 +35626 1459058 MILLIFEMS PER FLIGHT PROFILE
ToTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS = 111310 #32116 1443426 MILLIREMS PER FLIGHT PROFILE
AVG. DOSE / FLIGHT PROFILE HOUR (SOLAR MIN,) = «26202 406985 +31188  MILLIRADS PER HOUR
AVGs DNSE / FLIGHT PROFILE HOUR (SOLAR AV3,) = .21825 106297 +28123 MILLIREMS PER HOUR i
AYGs DOSE / BLOCK TIME HOUR (SOLAR MININUY) " +23071 106659 »29730 MILLIREMS / (BLOCK TIME) HOUR
AVG, DOSE / BLOCK TIME HQUR (SOLAR AVERASE) .20806 206003 226805 MILLIREMS / (BLOCK TIME) HOURs

LEG BLOCK TIME = PROFILE TIME ¢ 0.25 HOURS

-Eg-



LOS ANGELES To NEW YoRx AT leé4 MACH

SCHEDULE BLOCK TIME ON ONE WAY{(HR3)= 5.8
RATE OF CLIMB(FEET/MIN)a 3333.333 CRUISING ALTITUDE(FEET)m 40000 RATE OF DESCENT(FEET/MIN)S 3333,333
“T'CLIMBING GROUN ~SPEED (MILES/HOUR) »865006 ~  CRUISTNG SPEEpD (MILES/HOUR)® 924400 ~ -~ DESTZNDING GROUND SPEED (MILES/HIUR)ugg8e00 -

FLIGHT ALTITUNDE AND DISTANCE PROFILE [N 1710 HOUR INCREMENTS,

o ALTITUDE_ _ L e e e )
20000 40000 40000 40000 40000 45000 40000 40000
40000 40000 40000 40000 40000 40000 40000 40000
40000 40000 40000 40000 40000 43000 40000 40000
40000 40000 20000 (]
T DISTANCE T T CoTm T -

66450 66450 9240 92440 92440 92440 92e40 92440
9244 02,40 92440 92440 9240 92440 92440 92,40
92040 92440 92440 9240 92440 92440 92440 9240
92440 . 92.._0 6__6950 ___._96_ 59

TOTAL INPyy PROFILE DISTANCE =  2683.60 STATUTE MI}Es
FLIGHT PROFILE TIME . 2480 HOURS IN THE AIR

-vg-
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CHARGED PART.

. ) GAMMA RpY
TOTAL FLIGHT pOSE FOR SOLAR MINIMUM CONDITIONS = .85334
TOTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS = «75%44

AVGe DOSE s FLIGHT PROFILE MOUR (S50LAR MIN,) L] < 40476

AVG. DOSE / FLIGHT PROFILE HOUR (SOLAR AVG,) = 27123
AVGe NOSE / BLOCK TIME HOUR {SOLRR MINIMUM) = - .27978
_AVG. DOSE / BLOCK TIME HOUR (SOLAR AVERAGE) = 426900

NEUTRONS

224209

+21541

«08646

«07693
007937
107063

T0Tal

1009543

97485

#39122

034816
35916
31962

MILLIREMS
MILLIREMS
MILLIRADS
MILLIREMS
MILLIREMS
MILLIRENS

LEG BLOCK TIME » PP. ,LE TIME ¢ 0e25 HOURS

PER FLIGHT PROFILE

PER FLIGHT PROFILE

/ (BLOCK TIME} HOUR
/ (BLOCK TIME) MOURy

-99-



RATE OF CLIMB(FEET/HIN)m

WASHINGTON

2000000

1o

MOSCOW

SUBSONIC FLIGHT (0.75 MACH)

SCHEDULE BLOCK TIME ON ONE WAY(HRS)= 1040
CRUISING ALTITUDE(FEET)m

360

00

~ cLIMBING GROUN™ SPEED (MILES/HOUR) #413¢00 ™ CRUISING SPEED (WILES/HOUR}u 495480

. ALTITUDE

12000
36000
356000
36000
36000
36000
36000
36000
Je000
36000
36000
36000
36000

DISTANCE

41,30
49,58
49458
49,58
49.58
49,58
43.58
49,58
49,58
49.58
49,58
49,58
49458

24000
36000
36000
36000
36000
36000
36000
36000
36000
36000
36000
35000
24000

41430

49,58

49.58
49,38
49,38
49,58
49,58
49,58
49,58
49,58
49,58
49,58
41,30

36000
36000
36000
36000
36000
36000
36000
J6g00
36000
36000
36000

© 360500

12000

41430
49,58
4958
49,58
49,58
49,58
4958

49.58 °

49,58
49+58
49,59
49,58
41,30

TOTAL INPUT PROFILE DISTANCE »

FLISHT PROFILE TIME

RATE OF DESCENT{FEET/MIV)=

2000+000

DESCENDING GROUND SPEED {MILES/HIURD=4134+00

FLIGHT ALTITUDE AND DISTANCE PROFILE IN 1710 HOUR INCREMENTS.

36000
36999
36099
3%000
36000
36000
36L00
36000
36000
36000
36000

" 36000

49,58
49458
49.58
49,58
49458
49,58
49+58

" 49458

49.58
49458
49.58
#%,58

_‘ln30 )
4908432 STATUTE milES

36000
36000
36003
36000
36000

36000

36000
36000
36000
36000
36060

TTT 36000

49,58

69.58 7

47,58
49.58
49458
49458
4958

49458
49.58
49.58
49,58

T 49,58 7

36000
36000
36000
34000
36000

34000 "

36000
36000
3,000
34000
34000
36000

49,58
49.58
49458
49,58
49,58
49,58
49.58

49,58 °

49,58
49,58
49,58
49,58

36000

36000
36000
36000
36000
36000
36000
36000
36000
36000
36000

" 36000

49.58

4958 -

49+58
45.58
49458
49258
49.58

'49,.,58

45058
#9458
#9458
49,58

36000

36000
36000
34000
36000

- 36000 -

36000
36000
36000
35000
36000

‘36000

49,58
49,58
49,58
49,58
49,58
49,58
49,58
49,58
49,58
49,58
49,58
49,58

10400 HOURS IN THE AIR
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CHARGED PART NEUTRONS TOoTAL

— GAMMA RaY -
TOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS = 2.74359 +88593 3454952 MILLIREMS PER FLIGHT proFiLe
TOTAL FLIGHT pOSE FOR SOLAR AVERAGE CONDITIONS = 2445099 71987 3.17086 MILLIREMS PER FLIGHT PROFILE
_ AVGe DOSE / FLIGHT PROFILE HOUR (SOLAR MIVe) e 227436 168059 +35495 MILLIRADS PER WOUR
AVG. DOSE / FL1GWT FROFILE HOUR (SOLAR aVGe) » .24510 +07199 \31739 MILLIREMS PER WOUR
AVGs DOSE / BLOCK TIME HOUR (SOLAR MINIMUW . 26767 +67863 234630 MILLIREMS 7/ (BLOCK TINE) HOUR
__AVOs DOSE / BLOCK TIME HOUR 1SOLAR AVERASE) = $23912 «b7023 +30935 WILLIRENS / (BLOCK TIME) HOURy

. LEG BLOCK TIME = PROFILE TIME ¢ .23 HOURS.

-0L-



NEW YORK To R10 Dg JANEIRD SUBSONIC FLIGHT (0e83 MACH)

SCHEOULE 8LOCK TIME ON ONE WAY(HRS)a 8s8
RATE OF CLIMB(FEET/MIN)m 2200,000 CRUISING ALTITUDE(FEET)e 36000 RATE OF DESCENT{(FEET/MIN)S 20004000
~—oLiMBING GROUN SPEEOD {MILES/MOUR) 457,00 -~ CRUISING SPEER(YILES/HOUR) = 548.60 - -~ DESCENDING GROUND SPEED (MILES/MOUR) 8457400 ~—-—

FLIGHT ALTLTUDE ANO DISTANCE PROFILE IN 1710 HQUR INCREMENTYS.

.. MLTITUDE . — R —_— e R

12000 24000 36000 36900 36000 34900 36000 36000

36000 35000 36000 36000 36000 36000 36000 36000

35000 36000 36000 26000 36000 3.000 35000 36000

35000 36000 36000 36000 36000 32000 36000 36000

36000 . 36000 _ 36000 35000 36000 34000 __ 35000 36000

35000 36000 36000 36000 7 36000 34000 T 36000 7 36QQQ T T mesein s e s e
35000 36000 36000 36000 36000 36000 36000 36000

35000 26000 36000 36000 36000 36000 36000 36000

36000 26000 36000 36000 36000 3:000 36000 36000

36000 36000 36000 36000 36000 35000 36000 36000

35000 26000 36000 39000 36000 ___ 24000 __ 12000 L e L
D1STaNCE '

-~

45,790 45,70 45,70 54,88 Sa,06 Sg.86 54,486 §4,86 -
S4eB6 54,56 544088 654486 54496 53486 54486 54486 !
54486 54436 54,86 54,86 54496 54496 54486 54,86

54,86 54,86 54486 = 56686 T B4¢85 T 57,86 T 54486 T 54eBO TITITTTITITIN SN S o e e o e s
54,86 54,36 54,686 54486 56496 54496 54486 Se,86

54,86 54,86 54486 54,86 54,06 53436 54.86 54,86

54486 54,86 54,86 56,86 56,95 54486 54486 544860

54486 54,96 54,86 56,86 4,486 5486 Sae86 54,86

54,86 54,86 54,86 54,86 54,9  55.86 54,86 £4,86

54,86 S4.86 56,86 54,86 54,86 74096 7T 58486 T SaeBs T T

54486 54,86 54,86 Séa86 54486 45,70 45.70 45,70

TOTAL INPUT PROFILE DISTANCE =  6772¢%) STATUTE: WILES
_..FLIGHT PROFILE TIME _ __ - 9+80_ HOURS IN TWE AIR
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TOTAL

1476578 MILLIREMS PER FLIGHT PROFILE
1067391 MILLIREMS PER FLIGHT PROFILE

CHARGED PaRT, NEUTRONS
 GAMMA RaY R L

TOTaL FLIGHT DOSE FOR SOLAR MINIMUM CONOITIONS = 1443420 233158
TOTAL FLIGHT DOSE FOR SOLAR AVERAGE CONOITIONS = 1.36099 31292
_AYO, DOSE / FLIGHT PROFILE WOUR (SOLAR MIN,) =« «16298 203768
AVG. DOSE # FLIGHT PROFILE HOUR (SoLaR aAvVa.) = 015466 +03556
AVG. DOSE / BLOCK TIME HOUR (SOLAR MINIMUM) = 15847 +03664
AVG, DOSE / BLOCK TIME HOUR (SOLAR AVERAGE) » .15039 +03458

420066 HILLIRADS PER HOUR
+190z2 MILLIREMS PER HOUR
19511 MILLIREMS / [BLOCK TIME) HOUR

18496 MxLlegﬁs / (BLOCK TIME: HOURe

LEG BLOCK TIME = PROFILE' TIME ¢ 9.25 HOURS




