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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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CMEASUREMENTS OF COSMIC RADIATION DOSE IN SUBSONIC
COMMERCIAL AIRCRAFT COMPARED TO THE CITY PAIR
DOSE CALCULATION :

Roger Wallace

Lawrence Berkeley IL.aboratory
University of California
Berkeley, California 94720

July 16, 1973
INTRODUCTION

The work for this project was -c‘arried out in three phases,
as MS projects by two students, and as a postdoctoral project by a '
visiting scientist, The first phase was completed beri'chael F. Boyerl
in 1969-70, and consisted entirely of measurements between 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
Wé.shington, D. C., Tokyo, Buenos Aires, and Rio de Janeiro. The
City-Pair code, which originated at Boeing Aircraft‘Co_.,' was reprogram-
med to ruﬁ on the computers at the Lawrence Berkeley Laboratory by
Douglas C. Wallace, and the code was revised further by Kalina Mamont-
Cie§la, guest physi'cist, 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
Tokyb, Buenos Aires, and Rio de Janeiro for a total flight time

abové 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 origihally programmed by Stanley Curtis aﬁd was originally
described in the Boeing report.2 This program,called the Galactic
Radiation Expdsure Program (GREP), calculates the dose in tissué in
millirads for the great circle flight path between two cities. The agree-
ment is seen to be reasonably good.

It is cogcluded that both experiments and theory show that t}}e total
doses received at present day conventional jet aircraft altitudes are con-
siderably higher thanthose encountered in supersonic flights at much higher
altitudes, even though the dose rate is lower dat these lower altitudes,
when the longer time of exposure at the lower altitude's is taken into

consideration,

The Expeériments

The dosimetric measurements were made with thermoluminescent
dosimeters (TLD's) and with emulsions of three types sealed in plastic
f)ackets. These packets were sent by air mé.il back and forth from
Berkeley, California to the five cities on the dates shown in Tables la and IL.
A dose sufficiently above background for a satisfactory measurement
was accumulated by the TLD!s on one round trip and by.r 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 co'mpartmentized

and sealed with a radio-frequency plastic welder. Packets sent to

”c

London contained -y films, NTA films, 600p emulsion, and CaFZ

thermoluminescent detectors (TLD). Packets sent to Washington,

T

Tokyo, Rio de Janeiro, and Buenos Aires contained only B- y emulsions
and TLD!s. Before sealing, each packet was flushed with dry nitrogen
gas to reduce photographic fading of the latent image by de.creasing the
relative humidity and decreasing the atmospheric oxygen in contact with

the emulsion.

Each packet contained four B- y films. Two of thve'seb films were
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unexposed; 'fhe third film was pre-exposed to 20 mr aﬁd 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 neutrohs.

In evaluati'ng the flight paths for the first part of this experiment .
from San Francisco to London,an air mail flight schedﬁ_le was obtained
from the Berkéley post office. When the total number of available
flig_hts is considered, it is reasonable to assume that at least 80% of the
packets sent to Loﬁdon made the trip by the polar route, rather than
landing in Néw Yo%k. ‘Polar flights from San Franciséo to London
always go via Los Angeles. On the Los Angeles to London leg they
have a flight profile appro.xirhatelyl 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 predic‘tiéns. Some flights

R

| may go éonsiderably south of Greenland, occasionally as far south as
Aél;nI;; ha-.'i-t‘hough this is'rare. These variations probably dbn't have a large’
effect on the galactic coémic ray dose since they take longer at a lower dose
\rate,v which has a compensating effect on the integratéd dose., The solar
flare dose, if any, would be reduced by a larger factcﬁ_r, at the lower magnetic
latitudes. Since few solar flares occurred during this experiment, these
relatively rare and self-compensating route variations have,little effect on
‘our results, | |

Calculatipns 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 fil.m is approximately
10 mr, each ‘pvacket 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 trips to Washington, Tokyo, and Buenos

. Aires, Five groups of packets completed round trips to Rio de Janeiro.
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- 33,000 ft.

Actuaclly ot
22,0001t for 22.5 minutes'
‘i.e. 2/3 oltitude in
172 of climb time

Speed 0.7-0.8 mach.
~300 knots indicated

' .

| ¢ 315 mi. out , \ 10 hrs

l,/( X N ‘. L |

0 45 120 24 360 480 600
Minutes SR

XBL713-3097

Fig. 1. Flight profile of a typical flight between Los Aﬁgeles
and London from TWA, _
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bne packet was lost on this route.

The 'pack,ets sent to Washington, Tokyo, Rio de Jaﬂeiro, 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
Washingtoﬁ. The Tokyo 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, South 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

Aires, Argentina. The dates of the flights are shown in Téble 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 developéd,
it spends more time at sea level than at altitude, it is necessary to
attempt to estimate the dose .of ionizing radiation which is accumulated
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

do'sjmet_efs that had been mailed, and the background readings were

p subtré_-t:téd a.’ppropr"i_éteiy. .

e

Analysié off3- Y Film Data

' 1n interp_feting th'é“ data there were two experimental factors which
need s'pecia.l' mention. ' First; these films, a>11 from the same emulsion
number,wefe'pac_k"aged, exposed, and developed in different groups; and
secondly, the time which elapsed frorﬁ loading to development in the
different groups was diffe;'ent,' even though the time which each group ’

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



Table Ia. The TLD's each flew on one trip between the following dates

_ 1971 :

o #2 ¥ 4
Washington 7/28-8/8 8/28-9/2 - 9/28-10/12 11/17-12/3
Tokyo v 7/28-8/6 8/27-9/9 9/28-10/6 11/17-12/9
Buenos Aires = 7/28-8/18 8/27-9/16 9/28-10/19 11/17-12/6

Rio de Janeiro 7/28-8/30 8/27-9/23 9/28-10/28

TLD Dates Between
Start and Reading

The films each flew three trips as follows:

-Set of Films Trips-

Washington # A 1,2,3

‘ # B 4,5,6

Tokyo # A 1,2,3

# B 4,5,6

Bu"elri‘os Aires # A -1,2,3
' #B 4,5,6

"Rio de Janeiro # A 1,3,4
#B 2,3,4

# C 4,5, 6

11/17-12/13

1972 -

#5
1/13-1/20%

1/13-1/24x

1/13-2/1%

1/13-2/8 *

1/13-2/16%

#6
4/6-4/14

4/6-4/17

4/6-4/26

4/6-5/1

4/5-5/5

% There was solar activity during these flights, See Table Ib.

S0ST-T14dT



-

et

. I I " £h " " o N
Vot U9 Y U v g od oy

April 17-18, 1972

-7- LLBL-1505
Table Ib. Dates of Solar Proton Events
Strength
Date (all events low energy) | Duration
September 1, 1971 small short
chober'3; 1971 medium day
" - December 2, 1971 small short
December 14-21, 1971 medium to large K déys
peak December 17
January 11, 1972 small day
January 15-16, 1972 small 2 days
January- .1.9;2_5, 1972 medium 6 days
‘peak January 2v0—21 _
‘ small 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,A 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 f-y film dosim-
etry, The film was all from one’emulsibn 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
éhange. 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 grodps 2 and 3 the fading of the'cont.rol films was more that might
be expected,even though they were sealed in nitrogen and kept in the cave,
which has a véry.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 II)

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 dosimetric 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

o

‘r
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Table II. Results from the P-y films making flight San Francisco~London in the packets.

Total dose in milliroentgen gained

mr/round trip Group
Group Pkg. Rd, trips Hrs. inair Zero Zero 20 100  Ave, Min, Max. Ave, Average
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 5 90 16 23 16 9 16 1.8 4.6 3,2
69 to 9 ¢ 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
) 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. ;5 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 13 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 61 71 18 90 15 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

o,

"Approximately 18 hours in air at altitude per round trip

G091 -"1d"1
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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 film might be due to activation of the silver grains
by a so far unidentified process other 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 pack.ets
which showed a higher 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.
1f 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 III.

Due to their greater sensitivity (down to 0.1 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 not sent via JFK airport, and so no comparison could be made
between the polar and lower magnetic latitude routes. However, the

s
“ -~
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 8,3 mrad/trip and an upper limit of
l6.1 mrad/round trip. The results from the second phase of the experiment,
including both the beta-gamma films 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 size 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 c¢m per sec,but a total 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 1 Db or less."
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Table III. Can TLD!s ( 0Co mrad)

LLBL-1505

Destination

Washington

Average

Tokyo

Average

Buenos Aires
Average
Rio de Janeiro
Average
Cave Control
Average
Home Control

(Oakland, Ca)

Average

#1 #2 #3
8.23 6.25 9,74
8.34 6,28 9.98
8.29 6,27 9.86
7.45 8.38 10,26
7.69 8.54 10, 37
7.57 8.46 10,32
8.18 7.41 11,77
8,63 7,71 12,05
8,41 7.56 11,91
lost 10.68 12,27
lost 10.85 12,86

10.77 12,57
2,28 2,11 2,71
—_— 2,13 2,75
2,28 2,12 2,73
3.95 4.45 6.32
— 4.52 7.53
3.95 4.49 6.93

#4 #5 #6
12,76 5,77 1.31
12,47 5.74 1,29
12.62 5,76 1.30
14.20 6.80 2.28
14,28 6.78 2.32
14,24 6.79 2.30
15.01 7.82 2.79
15.35 7.86 2.92
15.18 7.84 2.86
16.00 10.38 7.92
17.71 10.58 7.87
16,86 10.48 7.90

2.37 2.07 0.25

2,31 2.15 0.21

2.34 2.11 0.26

8.07 4,22 1,44

7.15 lost 1.47

7.61 4,22 1,46
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. 226_ ,
Table IV. pB- y Films ( Ra 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. ‘ ' | |

oz e
B

-0 0 20 40 100 Average/trip
' Washington  #A 29 30 30 30 17 10.0
4B 40 36 31 — | 11.8
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
'RiodeJaneiro #A 39 3 31 3 - 8 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 12 | 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 o
Average . 11,5 17,8 16.8 21,3 1 6.0
#B(cold) 30 29 26
#B(shel) 30 26 22
Average e 30 27.5 24 L 9.1

“Control for Rio de Janeiro flight #B

Gh . . .
The 100 mr column is not included in the average.
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Table V(A). Average dose/trip

The doses shown are the average doses/trip above the backgro'und at Oakland,
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 I.

TLD's (in Rad)

Oy e
3 <

Destination #1 #2 #3 44 #5 46 Net/Ave.
Washington 4,34 1,78 2.93 5.0l 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

Rio de Janeiro —— 6.28 5.64 9.25 6.76 (26/34) 6.64(25/30)  6.91

e

L

These sets of TLD'!'s were handled differently from the first four sets. These TLD's
were kept in the cave except when in the mail. The TLD's were 34 (#5) and 30 (#6)
days between preparation and reading. The numerator of the fraction in parentheses
" in the number of days it was out of the cave. The dose above background for these

sets is found by:

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.
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Table V (B). Average dose/trip

B- y Films (mr)

#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
Rio de Janeiro 2.2 7.2 6.9 5.4

’.‘Trip # A: Since these three trips took 46 days 'lo_n.ger 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, Experimevntal 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 v 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 o 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

"‘There was at most an increase of 50% dﬁring a é.lass M solar flare which
occurred 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 weré measured in the
, efnulsion, which is approximaitely 2cm X2 cm X 600 in size. These
data were then introduced into a computer program which determines:
the track-length energy. The number of tracks per energy interval
AN/(P.AE)was then plotted versus energy. From this a smooth prc.)ton
épectrurn was drawn, |

The two peaks at the low end of the proton spéctrum are produced
by syste_matic effects, They are caused by nitrogen.in the emulsion
(a nth, p reaction on ,ni‘trog,en-) and alphas from thorium and radium
impurities. |

Points from the smooth proton spectrum are theh. introdﬁced into
another program Which determines the neutron spectrum. (See Fig. 2.)

A second plot of this neutron spectrum was made .w_ith a linear scale.

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

Analytic expressions for dose equivalent vs neutron energy

Energy range n-cm-2-sec! equivalent to
(MeV) 1 mrem-h-!
<10-¢4 _ B 232
1072 - 100 | | 7,20 E-3/4
100 - 10! | 7.20
>10-1 | 12,8 B~ 1/4

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

(See Fig. 3.)

Calculations

The calculations2 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 -

Cieéla for this work. This code calculates tissue do'ses due to galactic
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cosmic radiation during subsonic and supersbnic flvight for times of
minimum solar activity and times of average solar activity.

In thislcalculation the input to the code, which is listed in the -
appendix, is the geographical coordinates of the cities, altitude -
distance flight profiles, and block times, The prdgram then changes
the instantaneous geographic latitude and longitude of the p.lane to
geomagnétic latitudé 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 mrads
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 Loos 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 1o§ver 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 a 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 subsonic 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 8.95 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 v 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

B
Two stopovers
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note that the Los Angeles to Paris SST dose is 3,70 mrad and the
subsonic dose is 4.79 mrad. In fact,the total doses for subsonic

35, OOO feet fiights 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 experiencea by far more people
than will éxperience the reduced doses associated with supersonic

flights.
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" PROGRAM ACRFE{INPUT,QUTPUT,TAPES=INPUT, TAPF6=0UTPUT) I !
CRRkx
TCk*xk ACRE-~ATR CRAFT RADIATION EXPOSURE ’ 2
Ckdokk :
DIMENSTON ALTTAB(300),DTAB(300),LTAB(11), TALTAB(15), 4
_LINTTAP(18) 4 FTAB(18), IPTAR(11,15)4SOLRATI11415), NFTAB(11+15),. 5
21.AMBDA(300), X1 (300,31, TALT(300), IDQOSE(300,2), 6 o
o _3XDOSE(300,4) » SPEED(3),NDNSE(300,2)+XDOSEN(300,4),TDOSE(30042), . 7
4ALAT(2)y PRBNM(242)4AIRPORT( 80048} sALONG(2),TXDOSE{300,4) 7A -
REAL LAT141AT2,L0ONG1,! ONG24 LAT,LNTALT, IDOSE,TPATRS, FLUXN, NDOSE, 8 i
1LAMBDA, LDNG 9 . : -
e _____IMTEGER CDPRMM, IRPORT | BOOoBD.ADIFER B o ' 9A s
EQUIVALENCE {IRPORT,AIRPDORT) . . 9R
C¥¥xt READ IN FIXED DATA TABLFS, THESE ARE THE SAME FOR ALL PRORLEMS. 10
Cuksk IPTAR (11,15) ARRAY OF ION PATRS/CM%%3/SEC AS A FUNCTION OF GEOMAG- 10A , . Eo
Ct¥*x RCTIC LATITUDE AND AIR DEPTH Lon
. JCr#xw QOLRAT(LL415) ARRAY OF ADJUSTMENT RATIOS AS A FUNCTION OF GEOMAG- 100 -
CH+¥# NETIC LATITUDE AND ATR DEPTH,THESE FACTORS CORRECT FROM SOLAR MINI- 100 S
o Camrk MUM TO SO AR AVERAGE CONDITIONS, . e YOE e "
C¥¥tr NFTAR {11,15) ARRAY OF NEUTRON FLUXES AS A FUNCTION OF GEOMAG- 10F _ i
o CHrsx NETIC LATITUDE AND AIR DEPTH e e e YOG _
: READ ~ 1000, {(IPTAR(I,4d)yJ=1,15)y1=1,11) : 11 > £,
.22 _READ 1000, [{SNLRAT(T4J),J=1,15),1=1,1%) 12 - ) o
42 READ 1000, (INFTAB(T9J)yJ=1415)s1=1y11) 124 W 1 c.
1000 FORMAT (13F6.042X) S a3 im0
S CrER# g 2 ¢ £
. C*k&x TALTARLL5) ARRAY OF AIR DEPTH VALUES (GM/CM*%2) “HH_WWNM‘NMW““M,ﬁW”“___13A_‘_m_ g —
“Crked LTAB  (11) ARPAY OF GEOMAGNETIC LATITUDES . 138 .q
. Ces%x LNTTAR(18) ARRAY NF LOGARITHMS OF THE MASS OF AIR OVERHEAD AT A- L3¢ > &
Crsexy” GIVEN ALTITUDE IN FTAB 130
.. ;. Cx¥x& FTAB (18) ARRAY OF ALTITUDES IN FEEV .~~~ 13F
62 © - READ 10104 {TALTAB(J),J=1,15) 14
73 . READ 1010, (LTABLI)pJ=1yl) .5 15
76 READ 1010, (ULNTTAB(J)yJ=1,18) 16
104 __READ . 1010, (FTAB(J)sJ=1,18) : - 17,
1010 FORMAT{8F10.0) : 18
. Cokkdsk
C+##% END OF FIXED DATA TABLES FOR GOSMIC RAY FLUXES AND AIR PRDPERTIES..‘ )
 Cxxsk PRINT DUT THESE FIXED DATA TARLES. . ) S
120 PRINT 1110, (TALTAR(J) ¢ J=1415) T ' o o 19
- 1110 FORMAT(1H1,4//¢55X+34HAIR DEPTH TABLE (GM/CM**Z) TALTAB.// 20 .
2¢24%, (15F7.0)) 21
c*#** : . Co e e
1200 " PRINT 1090, ((LTAB(T) Z(IPTAB(TIyJ)ed=1y15)1,T=1,11) 22 -

o 1090 FDRMAT(//6X.*GEﬂMAGNETIC*yBBkabHION PAIR DATA (ION PAIRS /. CMx%3 23 -
oo 17 SEC) IPTaB,/ T 2 =
246X *LATITUDE®// . 25 . i

T3(6XsF5.0013X415F7, 1//)) 26 —
Cesxs . o e e S
TITia44 T T T PRINT 1illy (TALTAB(J)yJ=1415) o268 o
: 1111 FﬂRMAT(lHl.//oSSX.34HA[R DEPTH TABLE (GM/CM*#Z) TALTABL// ., _-26R

2,26%, (15F7200) _ , T 2
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Chk¥xkk
152 PRINT 1100, ((LTAB(T) p(SOLRAT(I3J)sJ=1415))s1=1,11) 27
' 1100 FORMAT(// ¢6Xs *GFNMAGNETIC#*,18X,62HSOLAR AVERAGE ATMOSPHERIC CORRE 28
2CTTON FACTOR (GM/CM%%2) SOLRAT./ 29
e 396X XLATITUNER// o _ S 1 U
4L6XyF5.0013X415F7.37)) . 31l
I ¥ LT PRINT 1130, (LNTTAB(J),J=1,18) e 320
1130 FORMAT(//36X,%L0G OF AIR DEPTH VALUES LNTTAB.*//(9FL4.5/)) a3
Ckki% . :
- 204 PRINT 1140, (FTAB(J)yJ=1,18) ' 34
. . 1140 FORMAT (//,36X,*ALTITUDE IN FEET _FTAB.*//(9F1l4,0/)) 35 . ... .
Cokxk
- 212 PRINT 1110y (TALTAB(J)9d=Ly15) 35
Cheikn
220 PRINT - 1091, ((LTAB(I) 4 (NFTAB(T,4J)sJ=1415))y1=1411) 3s8
1091 FORMAT(//6X,* GEOMAGNET IC* 438X, 38HNEUTRON FLUX DATA (N/CM¥*2/SEC) 35C
2NFTAB,/ _ e e .. 35D
306X LATITUNEY Y/ 35¢F
406Xy F5.0113X¢15F742/)) ‘ . _ R L1
(‘**"*
L cexxx RFAD IN ALL ATRPORT DATA(4 ITEMS FOR FACH AIRPORT# CODE NAME,LAT, 36
Cx#43 LONGy FULL NAME) AND STORE IT IN MATRIX AIRPORT{K,M) 36A
C Ces%x READ IN K=NIIMBER OF AIRPDRTS o S 368
Cakkr READ-IN INDy THTS VARTARLE HAS A VALUE 7ZERD IF WE DO NOT WANT THE 36C
N Cx*** LIST OF AIRPORTS TO BE PRINTED AND VALUE L IF WEDO 36D
244 READ 3010, KyIND 37
3010 FORMAT (215) o e 37A
254 IF (IND-1) 305,306,306 38 ,
257 306 CONTINUE _ €306 384 N
257 WRITE (6,30051} 39 '
3005 FORMATLLHL,//435Xs16HLIST OF AIRPORTS///+4Xy20HCODE NAME OF AIRPO 40 L
C T 2RT 45X BHLATTITUDE +SX s QOHLONGITUDE 9 Xy THATRPORT, /7 ) 40A
263 305 CONTINUE - 41

CHxxx THE GEOGRAPHIC LOGCATION NF THE AIRPORTS 1S ENTERED WITH THE WEATHER
C¥x%&% STATION AIRPORT CODE OF THREE LETTERS IN THE FIRST THREEL COL!IMNS. _ N
CH®x* THE LATITUDE AND THE LONGITUDE EXPRESSED TO THE NEAREST DECIMAL HUNDREDTH
_Ce¥x%x OF A DEGRFE ARE ENTERED IN COLUMNS 11 - 20 AND 21 - 30 RESPECTIVELY. THIS
Crx%+ TS THEN FOLLOWED IN COLUMNS 31 -~ 80 BY THE NAME OF THE CITY AND THE
_Cexxk ATRPORT,

263 DO 300 1K=1,K o T D 30042
i 265 READ 3020, (ATRPORT (IK,IM),IM=1,8) = ... 43
N 3020 FORMAT ( A10. 2F10.2 , 5A10) 437
301 IF (IND-1) 300,310,310 1. @3B
304 310 PRINT 30304 (AIRPORT(TK,IM)yIM=1,8) L 44
e e 3030 _FORMAT U 11Xs A6 13X9F 7420 7XsFT10248Xy5A10) . , 44A
321 300 CONTIN!F 441
TChkkE
SR IORERE . ST i : . .

o Crdd 'NIT‘ALIZF CONSTANTS e 45
324 1 CONTINIE C 1 45A
324 . SNIT= SIN{(11.5/57. 2958) 458

326 . CNZT=COS(11.5/57.2958) 45C
L0331 o XN = le/ LGl .. 45D
332 " XK=.001924 46
: Cxoex RESET FLIGHT DOSAGE VALUES . : 46A

=333 T 6o MENSO. s e ] e e e s

S0ST-TET




334 ~ SDLAVE =0, )  46C
335 “TFLR=0 : 46D
~..335__ . SOLMINN = 0, - - Laet e e,
336 "SOLAVEN = 0. - - - 46F
o c»‘:*.-':sh -
S C#kxx RESET COUNTER OF READ IN CODE NAMES IN 1T WILL HAVE A VALUE 1 JR 2 47
336 IN=0 - U SDIE. ) £ S
v [Cx2=#READ IN MESSAGE ON THE FLIGHT 4TE
331 _RFAD 10214 SPEFD__ 4TF A
' 1021 FORMAT (3A10) 476 {8
CCRwkx CHECK TO SEE IF ALL PROARLEMS HAVE BEEN DONE. IF SO --EXJT. IF NOT 4TH
LTI CUNTINUE 471 o
- . Cledekes :
345 IF (FOF,5) 999,2 B999/248 e
..350 2 CONTINUE . e C 2 434 e
C*#x% READ IN 2 PROBLEM DATA CARDS CDPRNM= cone PROBLEM NAME AND FIND 49 -
_ Cx¥tk THETR LAT, LONG AND FULL NAMES IN THE LIBRARY OF ATRPORTS 490 R
350 330 IN=IN+1 50 )
352 . READ 3040, CDPRNM 51 LN
3040 FORMAT (A6) 52
. __Cx#xx RFSET INDEX LACKe LACK BFCOMES_1 IF A PROBLEM CODE _NAME HAS BEEN 52A I
C*#%% FDUND IN THE LIBRARY OF AIRPURTS AND LEAVES ZERO IF NOT 528
357 . 3 LMK =0 o et . . 52C o
360 DO 401 - IK=1,K . ~ D401 53 S
362 ‘IF (CPPRNM oNE. IRPORT(IK,1)} GO TO.401 ~ 534 B
365 ALAT  UIN)= AIRPORT(IK,2) ‘ 538 e
366 ALONG {(IN)= AIRPURT(IK,3) 53¢
370 CPPRNM (IN,1)=ATRPORT (IK,4) 530 . [
372 " PRBNM (IN.?)=AIRPURT(IK.5) ) ) o B 53F o -
373 LACK=1 S3F o s
374 ‘ G0 TO 340 . B - i o ~ 6340 536 e
375 401 CONTINUE C401 53H ~
CCkEEk e
Gy T A T
_400 . 340 IF ( LACK-1 ) 402,345,365 . 56
403 "402 PRINT 1081, CDPRNM _ . S 4A
1081 FORMAT({ 1H1,//,10XsA6y 3THIS MISSING IN THE LIBRARY OF AIRPORTS) _ 548
- 411 IF {IN=-2) 403,404,1 54C
__4l4 403 READ 3040, CDPRNM e L 54D
422 CIN = 3 ; S4E
423 404 READ 1020,. BLKTMyRTCLIMB, CRSALT,RTDSCNTy STARTRT, RTHRLTLLENDRT 55§
445 © IF ( IN «FQ. 3} GO TO 3 55A
- 4“" . Gn TO l : . .‘ i e e e e . - . G G 558 . .
450 345 TF (IN = 2°) 330, 405, 1 . ' 55C
__ 453 405 PRINT 1080 ,  (PRENM (1lyJd)eJd=1y2) ,(PRBNM{24J)4J=1,42),SPEED 550
1080 FORMAT (1H1,// 5A10y Xy 2HTOy X+5A10,3A104/77 55E
Chkddk
Ca¥kxk -
500 LATI=ALAT(1) ) 56 o e
501 LAT2=ALAT(2} T 56A b
502 LONGL=ALONG(1) 568 =
503 LONG2=ALONG( 2] 56C 3
Chttk * —
) CHakt CALCULATE COURSE IN SPHERICAL GEOGRAPHIC GEOMETRY B ' 56D :g
505 XLAT1=LAT] i _ S6E _ar
506 " XLAT2= LAT2 T m e 57




507 . LAT1=90.- LATL : P
510 1AT2 =90.~LAT2 : 5708
—..511 _ SNLATL = SIN(LAT1/57.2958) _ . — _.5TC
515 CMLATY=  COS(LATL/57.2958) 570
521 .. SNLAT2 =SIN(LAT2/57.2953) e e OTE
525 CNLAT2 = COS{LAT2/57.2958) 58
531 CNLGDF = CNS(ABSILONG2- LONGL)/57.2958) B .. SBA

537 COSA  =CNLAT1#*CNLAT24+SNLATL1*SNLAT2%CNLGDF 588
543 DIST = 2956, %ATAN({{1.-COSA _ *COSA) _*%*,.5)/C0OSA). _ &80
- 656 SINC =SNLAT2#(1.-CNLGDFACNLGOF)*%,5/{(1.~-COSA #COSA)*%,5) 580
570 - COSC =(CNLAT2-CDSA *CNLAT1)/((1.-COSA*COSA) *%,S=SNLATL1) =~~~ S8F
577 CPSANG "=57.,2958%ATAN2(SINC +COSC ) ' 59
T vt b ST _ : e e e e e e e s e e e
602 ~ IFLLONG2-LONGE)12453,53 59A
___605 12 CRSANG=360-CRSANG R 598
610 53 CONTINUF ~ 59¢C
CCeAxs GENFRATFE FLIGHT PROFILE ALTITUDE ARRAY ALTTAB(NDPQ) AND DISTANCE. 59D
A CHs#% ARRAY DTAB(NDPS). NOTE NDPS < 300. 59E
610 READ 1020, BLKTMyRTCLIMByCRSALTRTDSCNT»STARTRToRTHRZTLy ENDRT 60
1020 FORMAT ( 7 F10.0) 60A
O dxx e e e e e o e« e+ e et e .
T CHexe DIKTM=THE BLOCK TIME IN THE AIR ON ONE WAY TRIP 608
_ CA¥*» RTCLIMB=RATE OF CLIMB IN FEET/MIN- . 60C
Cxex% CRSALT=CRUISING ALTITUDE IN FEET 60D
_Chx¥v RTDSCNT=RATE OF DESCENT IN FEET/MIN S BDF
C#%xx STARTRT=CLIMBING GROUND SPEED IN MILES/HOUR 61
L C¥rk RTHRITL=CRUISING SPEED IN MILES/HOUR. : 61A
Ckue* ENDRT= DESCENDING GRﬂUND SPEED IN MILES/HOUR 618
Cor ke e e e e . S
632 RLOATA = BLKTM#10. : 61C AN
634 NDPS = TFTX{RLDATA+ 0.00001) e ., 61D 1
636 104 CONTINUE 61F
636 RIDATDS=RLDATA-CRSALT/RTDSCNT/6. ' 62 R o .
64l LDATADS= IFIX(RLDATDS+,00L) T62A :
643 - ALY AR L) =6 R TCLIMB . 628
645 DTAB(1) = STARTRT/10. ) _ : 62€
A Skl e e e e e e et e e n R
" 647 7 DD 2040 T=2,NDPS T D204062D
851 ITF((ALTTAR{T-1)+,01 )-CRSALT) 2010,42020,2020 , _ B2F
655 2010 IF (1-LDATADS)2025,2025,2030 63
661 2025 ALTTABIT)=64*RTCLIMB + ALYVABAI-1Y . ... . 63A
YT DTAR(T) = STARTRT/10. : S 630
. 666 - GO TN 2040 T — e ... 5204063C .
T 670 2030 ALTTAB(I)=ALTTARLI-1)-6.%¥RTCLIMB . 63D
e 673 o DTABLY) = ENDRY /10, ' ... 63F
675 60 TO 2040 6204064
676 2020 TF (I-LDATADS) 2026+202642030 Co64A
702 2026 ALTTAB(!)=CRSALT 648
703 - DTABII) = RTHRZTL/ 0. 64C -
" 706 2040 CONTINUE ' £20406 4D 9
- ALTTAR(NDPS) =0. . 64E E
Tt NDP2a) ZE ‘ 4 E t
T2 . PDIST =0. . T - 3 R L
“T13 DO 10 M=1,NDPS ' . D 10 65A n
720 . PDIST =PDIST+ OTABAM) ... . 658 S
7121 "10 CONTINUE ' ' € 10 65¢C .
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C+%s+ COMPARE THE GREAT CIRCLE DITANGE DIST WITH THE DISTANCE PDIST CALS

66
_Cxuxx CULATED AS A SUM OF GENERATED DISTANCES TRAVELLED PER 0.1 HOUR 66A ——
TTCHkkr INCREMENT  AND CURRECT THE READ IN SfHEDULE VALUE OF BLKTM TO BLK 66R
(L Cxexk’ TF NECESSARY. e . 66C
DIF = (DIST = PDIST )} /(RTHRZTL /10, ) 66D
oo FF (ABSIDIF) o174 1.).60 70 102 B . GGE
DIFER = JFIX ( DIF ) 66F
. IF { DIFER = 0 ) 101, 102, 103 _ 666 N .
101 NNPS = NDPS + DIFER . - 67
: ‘RLDATA = FLOAT { NDPS ) i . o . 67A )
G0 TO 10% o 610467
103 NNPS = NDPS - DIFER . i o _eTC
RLDATA = FLOAT ( NDPS) 670
. .GO T 1D4 .“u_"MN”HWWH;WW",”M,M‘th_«“_w_m_“.”-"_ﬂ_«mm o 67E
102 CONTINUE 68
PRINT 1180, BLKTMyRTCLIMBYCRSALTyRTDSCNTSTARTRT, RTHRZTL ENDRT C6BA .
1180 FORMAT (LHOs 47Xy 36HSCHEDULE BLOCK TIME DN ONE WAY (HRS)=¢F10s1// 68R
224HRATE OF CLIMB(FEET/MIN)=yF10.3,9Xy24HCRUISING ALTITUDE(FEET) =, , 63C
3 F10.0y 4Xy26HRATE OF DESCEMTIFFET/MIN)=yF10.3//34HCLIMRING GROUN 68D
4 SPEED(MILES/HOUR)=4F6.2¢3Xy 2THCRUISING SPEED(MILES/HOUR) ®sFTa244X 68E — R
C TBBHFG RGO 1 4 OWNZ UPFIE (0- NFUTIQUZY S#FBab 2TT) TIH
Chxkk R :
T PRINT 1150, (ALTTAR(I), I=1,NDPS) o T T 69
_ 1150 FORMAT (35X, 62HFLIGHT ALTITUDE AND:DISTANCE PROFILE IN 1/10 HOUR 70
LINCREMENTS. 7/ 4X, 71
2 SHALTITUDE //( 8F10.0 )) : ) 72
- PRINT 1160y (DTAB{I)},1=1,NDPS} 73
1160 FORMAT (1HO, 3X, BHDISTANCE/ / ( 8F10.2 ) T4 N
Bt K = RLDATA / 10. 75 3
o PRINT 1170y PDIST , BLK _ _ L T o
1170 FNRMAT (1HO, 3X, 30HTOTAL INPUT PROFILE DISTANCE = ,F10.2, 77
12Xy 13HSTATUTE MILES // 4Xy 194FLIGHT PROFILE TIMEy 10Xs 1H=,F10.2 78
" 292X ¢ 16HHNURS IN THE AIR ) 79
Ck*#k PRINT OUT GREAT CIRCLE PATH VALUES., o y , -7 103
PRINT 1050, DISTyCRSANGyXLATLyLONGLyXLAT2,LONG2 - 104
1050 FORMAT (1H1,2X,3THCOMPUTED GREAT CIRCLE LEG DISTANCE = 4F104145X, 105
' 127THTHE INITIAL COURSE ANGLE = 4F1043// 106
_23X421HLEG START LATITUDE = yF7.2¢5Xs22HLEG START LONGITUDE = , 107 _ .
3FT7e2/73Xes 18HLEG END LATITUDE = 43X, - 108
4 F7.2+5Xs 19HLEG END LONGITUDE =43X,FTe2 ) i 109 )
Cxaxe . .
 SUMX=0,0 _ B e - 110
DO 100 I = 1 » NDPS ~ D 100112
Crxks CALCULATE LAT.+LONG. OF FLTGHT PATH INCREMENTS TN GEQGRAPHIC COORDS 114
C¥%&x NOTE THAT THE MIDPOINT OF THE Oel HOUR INTERVAL IS USED TO COMPUTE 115
Cxeax POSITION AND DOSE. 116
IF {IFLB «GT. 1) GO TO 15 B 15 117 ~
"X= 0.5 #DTAB(IFLB) ' ) - o 118
—o0 0020 e G 20119
TS X = 0.5%(DTAB{IFLBY+DTAB(IFLB-1) 1 120
20. CONTINUF . o ‘ € 20 121
SUMX=SUMX+X . ' T o 122
Cx*x#x THE RADIUS OF THE EARTH IS 3956 STATUTE MILES. 1224
COSL2 =COS(SUMX/39564 ) 2CNLATL+SIN(SUMX/3956. ) %SNLATL*COSC ~—~ ~ 123



B TTT

"STNA  =SIN(SUMX/39564.)#SINC  /(1.=COSL2 ACOSL2  )#*,5 _ 124

-g2-

1070
1103 COSNA = (COS(SIIMX/3956,)-CNLATL*COSL2)} /(SNLAT1#{1.-COSL2 #*COSL2 125
1)5%,5) 126
TCxA¥E DCTERMINE DIRECTION OF TRAVEL TN ORDER 70 GET NEW LONGTTUDE. 127
- 1120 IF  (LONG2 - LONG1) 30,3535 B 303535
1123 30 CONTINUE C 30 129
1123 LONG = LONGL - ATAN2(SINA ,GOSNA) *57,2958 o o 130
1130 GO TO 40 G 40 131
A3 35 CONTINUE e e e € 35132
1131 LONG = LONGl + ATAN2(SINA LCOSNA 1%57,2958 ' 133
1136 40 CONTTNUE . o .......L 40 134
1136 LAT = ATAN2((1. - COSL2 *COSL2 )*%,5,CNSL2 )%*57,2958 . 135
1147 LAT = 90, - LAT o e .. 13
" C¥%%% COMPUTE THE NEW PRESENT POSITION COURSE ANGLE. THE DESTINATION FOR 136A
) _Ct*x+ EACH CALCUAATION IS _STILL THE AIRPORT AT LAT2 AND LONG2 READ BY 136R
Cex%%x CARD NO. 86. THE CURRENT POSITION UATTTUDES, LONGITUDES AND COURSE 136C
, C¥e¥ ANGLES ARE STORED IN THE XI1(300,3) MATRIXe = 136D
1151 LLAT1 = LAT 1360
1151 LAT2 = LAT2 _ S o ~ 1Ak
1153 SNLAT11= SEINULATL/57.2958) : 1366
1186 _CNLAT1le COS(LATL/S7.2088) . B 136H
1162 SNLAT22=SIN(LAT2/57.2953) ) 13671
e 1166 CNLAT22= CDS{LAT2/57.2958) ‘ . e e e e ABON
1172 CNLGNEF= COS(ARS(LONG2- LONG)/57.2958) 136K
1200 S CNSAL =CNLATIL*CNLAT22+4SNLATLI1%SNLAT22+CNLGDFF , o 13et
1204 DISTT= 3956, *ATAN[( {1.-COSAA *COSAA) *%,5)/COSAA) 136M
l2ar o SINCC=SMULAT22* (1. —~CNLGDFF*CNLGDFF )#%,5/{(1.~COSAAXCOSAA) ¢%,5) 136N
12317 T CONSCC=LONLAT22-COSAAXCNLATL1) /({14 ~COSAA¥COSAA) X%, S*SNLATL1) 1360
1240 CRSANG =57.2958%ATAN2(SINCC +COSCC ) o - Ny . 13er
1243 IF(LONG2-LONG142,43,43 136P1
. 1246 " 42 CRSAMG=360-CRSANG _ : ~ .. 136P2
' Ckk%x COMPITE ABSOLNUTE VALUE OF 'THE GEOMAGNETIC LATITUDE., THIS ASSUMES 136Q
el Cwk** TPE SOUTH MAGMETIC POLE IS LOCATED IN THE NORTHERN HEMISPHERE NEAR THE 137
' Cx¥¥* NORTH GFOGRAPHIC POLE AT LATITUDE 78.5 NORTH AND LONGITUDE 68.9 WEST. 137A
3 _ Cesx* THE SOUTHERN GEOMAGNETIC HEMISPHERS IS SYMMETRICAL TO THE NORTHERN GED-138
. Ch¥xt MAGNETIC HEMISPHERE, ’ v ' 139 i
1251 43 7 = COS(LAT/57.2958)*SNZT*COS((LONG + 68.91/57.2958) + SIN(LAT/ 140
1 57+2958)%CNZT 141
N YA __LAMBDA(T) = 57,2958%ARS(ATAN(Z/ (1, = Z¥Z)¥*.5)) 142
“13058" XI(f,1) = LAY 143
. 1307 X1(I,2) = LONG o I , U . 144
1310 XT({1,3)= CRSANG 144A
) C¥#*¥+ CONVERT FLIGHT PATH ALTITUDE FOR THIS INCREMENT TO MASS OF AIR OVERHEAD. o
1312 . IF (IFLB +GT. 1) GO TO 45 B8 45 146
1315 AT = O.5%ALTTABCIFLB) : 167
1nr 50 TD S0 148
1317, 45 ALT = 0, 5*(ALTTAB(IFLR) + ALTTAB(IFLB L I S 149
1323 50 _CUNIINI!E E C 50 150
1323 LNTALT = TALUL(ALT, FTAB, UNTTAB, 1, 18) 1St
1327 CTALT(I) = EXP(LNTALT)' ' 152
o Cr#*% | 00K UP THE NO. OF ION PAIRS FOR _THIS GEOMAG. LAT. + ALTITUDE, 153
1333 CIPAIRS = TBLUZ{LAMBDA(I Yy TALT(I)yLTAByTALTAB, IPTAB,y1,Ls11,15,11,15 154
1) 155
o TCeRkE LOOK UP THE NEUTRON FLUX ~  FOR THIS GEOMAG. LAT, + ALTITUDE. ~  155A
_ 13A6 FLUXN = TBLUZ2(LAMBDA(T), TALT{(I)sLTABoTALTAB,NFTABs191411,15,11,15 1558

| 3 B i 155C




Toedkx

T G

CONVERT TO MILLIRADS/HOUR

1583

158F L

16y .

-62:

: 156
C¥*%¥ IDNSE(NDPS,K) ARRAY OF INCREMENTAL DOSE RATES FROM CHARGED PAR- 1564
i CHXRACTICLES AND GAMMA RAY N 1568
TCRFEF NDOSE(NDPS,K) ARRAY OF INCREMENTAL DOSE RATES FROM NEUTRONS 1560
CCe¥kk TDOSEFINDPSsK) ARRAY OF INCRFMENTAL TOTAL DOSE RATES . 156D
Cxexk K=1 CORRESPINDS TO THE SOLAR MINTMUM CONDITION - - 156F
oz . Cx¥k K=2 CORRESPONDS TO THE SODLAR AVERAGE CONDITION ~ 156F
1364 IDOSE(I,1) = TPATRS*XK . . T 157
1365 ~ . NDOSE (T+1) = FLUXN®XN 157A
1367 _ TNOSE (1,1) < IDOSE- (1,1) + NDOSE (I,1) . 1578
. CHE%xs COMPUTE INCREMENT AND CUMULATIVE DOSE IN MILLIRADS IN ARRAYS-_V,M M”"_ 158
T CE:E XDOSE (NDPS,J) _FOR CHARGED PARTICLES AND GAMMA RAYS ' 1584
CCHxst® XNOSENINDPS,J) FOR NEUTRONS
‘ TGk TXDOSEINDPS,J) FOR TOTAL 158c
i CEEXR J=) CORRESPONDS TO INCREMENTAL DOSE FOR THE SOLAR MINIMUM CONDITION 158D
Ck*x% J=2 -CORRESPINDS TO CUMULATIVE DOSE FOR THE SOLAR MINIM. CONDITIONM 158F
_Cx¥xk J=3 CORRESPONDS TO INCREMENTAL DOSE FOR THE SOLAR AVER. CONDITION
. CRek¥x J=4 CORRESPANDS TO CUMULATIVE DOSE FOR THE SOLAR AVER., CONDITION 158G
1371 XDOSE{I,1) = IDOSE ([,1)%0.1 e 159
1372 XNDOSEN(T41) = NDOSE{I,1) * Q0.1 “159A
1374 m_#; TXDDSF(['Ii = XDOSE (1,1) + xoossN(l,l) B . 159n
T1376° TF (1 .GT.1) 60 Ta 80 8 80 160
»l«OZHm“ XDOSE (1,2) = XDOSE(I,1) o o o N
1403 XDOSEN{I42) = XDOSENUI,1) 1614
1404 - TXNDDSE {142) = TXDNOSE (I,1) B ~ i N 1618
1406 - 60O TO B8S ‘ G 85 162
. 1407~ 80 CONTINUE e e e e, _.C_80 163
T1411° © T XDOSE {1,2) = XDOSF (I,1) + XDNSE (I-1,2) 164
1412 XNOSEN(I42) = XDOSEN(I» 1) + XDOSEN{I-1,2). ) 164A
1415 TXDNSE(142) = XDOSEN{I,2) + XDOSE (1,2} 1648
1417 - - 85 CONTINUE , _€._85 165
C¥xkx COMPUTE SOLAR AVERAGE MILL IRAD/HOUR DOSF o 166
- 1417 . RATIN=TBLU2{LAMBDAII )y TALT{1),LTAB, TALrAa.snLRAT.l.l,ll.xs.11.15) 167
1435 I00SE(1+2) = IDOSE(T,1)*RATIO 168
1436 _NDOSE(I1,2) = NDOSE(I41)*RATIO 168A
1440 TDOSE(T42) = TNOSE(T,1)*RATIO .168R
. _CH*%x%x COMPUTE TNCREMENT AND CUMULATIVE DOSE IN MILLIRADS " 169
1441 XDOSE (T43) = IDNSE(1,2)%0,1 180
1463 XPOSEN{I,3) = NDUSE(1,2)%0.1 _180A
" 1445 TXDOSE(I43) = XDOSE (1+3) # XDOSEN{T,3) 180p
1447 IF (1.6T.1) GO TN 90 . B 90 1181
T 1454 XDOSE (1,4) = XDOSE" (r,xt 182
1455 XDOSEN(I44) = XDOSEN{I,3) - 182A
1457 TXDOSF (1,4) = XDOSF (I,4) + XDOSEN(I.4) 182p
_laer 60 Th 95 . . G 95 183
‘1461 90 CONTINUE o C 90 184
1463 XDOSE(T44) = XDOSE(1y3) + XDOSE(I~1,4) 185
1464 . TXDOSEN{I44) = XDOSEN(I43) + XDOSEN{I-1,4) 185A
1467 TXDOSE{1,4) = XDOSE {I,4) + XDOSEN(I.4) i 1858
1471 95 CONTINUE : ¢ 95 186
1471 100 _CONTINUE C 100187
Ct*'&y -
Cx*x#% PRINT OUT LEG lNCREMENT RESULTS 188
C¥ ks
CreiE . -
1474 PRINT 1060y ((XT{Tol)aXT(T92)yXI(T9y3)oLAMBDA(T)yTALT(T), 189




IPOTIUEI

LTDOSECT,1),1D0SE (142)y NDOSE (I,1)y NDOSE (1,2)y TDOSE (I41)y  189A
‘2TDOSE (142))41=1y NDPS) , 190
1060 FORMAT (1HD,2Xy4HLAT 44X s SHLNONG. » 3Xy 6HCOURSE 93Xy THGEOMAG. ¢ 3Xy w___
16HATMOS, 93Xy 2THCHARGED PARTICLES AND GAMMA, L1X, S8HNEUTRONS, 17X, 192
_2LSHTOTAL DOSE RATF,/19XeSHANGLE  6X94HLAT < 94X SHDEPTH, X, 20HDNSE R 193

3ATE (MREMS/HR) 9Xy20HDOSE RATE (MREMS/HR)9Xy 20HDOSE RATE (MREMS/HR - 194
4RV ¢/438Xe6HGR/SQe 93Xy LOHSOLAR MINsy5Xy LOHSOLAR AVGesS5Xo10HSOLAR M 195

STNey5Xy 195A
6 10HSOLAR AVGes4Xe IOHSNLAR MIN.44Xs LOHSOLAR Avc../.aox.ancu.,// 196 B
TULX,50FTe2¢2X)96(F8.6,7X))) - 197
_ C¥xrx ACCUMDLATE FLIGHT DNSE , S S o198
CH¥¥er SOLMIMySOLMINN, SOLMINT ~ FLIGHT DOSE FROM CHARGED PARTICLES AND 198A
R _Cawxx GAMMA RAYS , NEUTRONS , BOTH FOR SOLAR MINIMUM CONDITIONS 1988
Cekk% SPLAVE 4 SNLAVEN, SOLAVET - THE SAME FOR SOLAR AVERAGE CONDITIONS 198C
1551 SOLMIN = SOLMIN + XDOSE (NDPS,2) - 199
1552 SNLAVE = SOLAVE + XDDSE { NDPS,4) o 200
1554, SCLMINN= SOLMINN+ XDOSEN(NDPS,2) o 2004
1555 SO AVEN= SOLAVEN+ XDOSEN( NDPS,4) ' 200R
1557  SCLMINT = SOLMINN 4 SOLMIN o S S B 200C
1560 SCLAVET = SNLAVEN + SDULAVE : ‘ *200n
1562 400 CONTINE € _400201
T CRkR* CACULATE THE AVERAGE DOSE PER FLIGHT PROFILE HOUR ' 202
_ Ck%++ ADFHM, ADFHMN, ADFHMT — AVERAGE DOSE PER FLIGHT PROFILE HOUR FROM 2024
Cordx CHARGED PARTICLES AND ‘GAMMA RAYS, NEUTRONS, BOTH FOR SOLAR MINI- 2028
CCkwxx MUM CONDITIONS S o 2n2c
: Caak® ADFHA, ADFHAN, ADFHAT - THE SAME FOR SOLAR AVERAGE CONDITIONS _ 12020
1564 ADFHM = SOLMIN/BLK 203
1565 - ADFHA = SDLAVE/BLK : : "204
1567 . ADFHMN =" SOLMINN/BLK . i e . 206s Gl
1570 ADFHAN = SOLAVEN/RLK _ : : 204R w
1572 ADFHMT = ACFHM + ADFHMN , o _ _ 204C e
1573 . AUFHAT = ADFHA + ADFHAN 2040
______CAx&% CALCULATE THE AVERAGE DOSE PER FLIGHT BLOCK: TIME FOR 300 HRS.. 205
Cx*tk ADRTM, ADBTMN, ADRTMT - AVERAGE DOSE PER BLOCK TIME HOUR FROM CHAR~-  205A
- _ Cxx%* GED-PARTICLES AND GAMMA RAYS, NEUTRONS, BOTH FOR SOLAR MINIMUM 2058
Cests CONDITIONS v \ TRC o O SOLAR MINIWOM, .. 2o
____ »  Ck#x% ADPTA, ADRTAN, ADRTAT ~ THE SAME FOR SOLAR AVERAGE CONDITIONS ~ 205D
1575 ADBRTM = SOLMIN/(BLK + 0.25) ) 206
1577 ~.___ADRTA = SOLAVE/(RLK  + 0,25) 207 e
1601 ADRTMN = SOLMINN/{BLK + 0.25) .~ “208
.. 1602  ADRTAN = SOLAVEN/(BLK + 0.25) . .~~~ . 209
1604 ADBTMT = ADBTM + ADRTMN ' 210
1605 ANRTAT = ACSTA + ADRTAN . 211
OO e . . T e
_.1610 PRINT 1070, SOLMIN.SOLMVNN.SOLMINT, SOlAVF,SOLAVFN.SOIAVET, Y4 Y -
T2ADFHM, ADFHMN, ADFHMT , ADFHAy ADFHAN, ADFHAT, ADBTM, ADBTMN, ADBTMT, 213
~ 3ADRTA,ADBTAN, ADARTAT _ ’ s 214
1070 FORMAT(1HL,//+49%Xy L3HCHARGED PART.y5Xs SHNEUTRONS y8Xs SHTOTAL 7, 215
249x;9ucAMMA RAY o //y 215A
1Xy48HTOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS =, 3 2158
AF13 5. 30H MILLIREMS PER FLIGHT PROFILE // 49H TOTAL FLIGHT D0S 216
T BE FOR SOLAR AVERAGE CUNDITIONS = ,3F13.5, 30H MILLIREM 217
€S PER FLIGHT PROFILE // 49H AVG. DOSE / FLIGHT PROFILE HDUR (SOLA 218
DR MIN.) = ¢3F13.5, 20H MILLIREMS PER HOUR // 49H AVG. DOSE / FL'~ 219
EIGHT PROFILE HOUR (SOLAR AVG.) = y3F13.5, 20H MILLIREMS PER HOU 220

FR // 49H AVG. DOSE / BLOCK TIME HOUR (SDLAR MINIMUM)  =,3F13.5, 221




BT R .
G3lH MILLIREMS / (RLOCK TIME) HNUR // 49H AVG. DOSE / RLOCK TIME M 222
" HOUR (SOLAR AVERAGE) = 43F13.5,32H -MILLIREMS / (BLOCK TIME) HOU 223
e e IRy /71X, 42HLEG BLOCK TIME = PROFILE TIME + 0.25 HOURS ) 224 e
Ckt '
Ce#%+ SFE IF THERE 1S ANOTHER PRORLEM. IF SO --PROCEED. IF NOT EXI1Te 231
1657 GO TO 1 : G 1 232
1660 999 CAIL EXIT - _E 999233
1661 END 234
 PROGRAM LENGTH INCLUDING 1/0 BUFFERS T oo i
40227 i o T
T STATEMENT EFUNCTION REFERENCES
v LOCATION  GEN TAG - SYM TAG  REFERENCES . ~—mm—=— - ) B i
STATEMENT NUMBER REFERENCES '

"LOCAYION TGEN TAG TSYM TAG T REFERENCES

ooreso

. .. 000325 .Loo13r 1 ..000414 ' 000450 000453 .
000351 L00160 2 000453
0003bo . L 00 164 - 3 " 000447 0000 GO VU D S O e e v PR — [ .
000606 LO0267 12 NONE '
. D010S0- - 100377 __ 15 001044
001054 L0400 20 001047
001124 1.00413 - 30 NONE i B 3 o
001132 1L00416 35 001123 w
001137 L00420 40 S oot13r o . -
on1247 L00454 42 NONE :
e D0O1252 100455 43 . - 001246
001320 LO04T 4 45 001314
i 001324 LOO&TS 50 - 001317 e
000611 L0070 53 000605 ' )
B 001410 Lo0522 - 80 001400 .
001420 LOC525" 85 © 001407
001462 LO0544 90 001452
T 001472 1.00547 95 001461
001472 -~ LO0547 100 001461 B . i N
000735 . 100337 . 101 MONE
- 000745 - L00345 : 102 000731 000733
T 000741  L00342: 103 N00734 T
000637 . 100275 104 000740 000744
000322 L00135 300 000304
000264 LOOLLT 305 000257 i ~
000260 L00l14 306 000256
000305 LO0130 310 000303
" 000351 L 00160 330 000453 -
: 000401 L00202 340 000375 _
000451 - 100221 345 000402 000403
© 001563  L.00S64 400 NONE i
1000376 7 100200 T 401 000364 ) )
000404  L00203 402 NONE i
00207 NONE o T ) ' )

” 0:00415““ 403 ~ T

&

&

¢

& op e



EETIT

C ok ok
CEkkk
. ct***
] o — e e e
Chk¥x :
FUNCTION TRLU2(X19Y1eXyYyF2,NDUML o NDUM2, NXyNYyMX,MY) 235
Gk dk
C*#%% L INFAR INTERPOLATION SUBROUTINE FOR 2 DIMENSTONAL NON-EQUALLY/ 236
Cx*¥* SPACED INTERVALS. SES BINARY SEARCH SUBROUTINE BAINS, 237
DIMENS TON X01) oY1) 9F2(MX oMY . 238
o _ CH%¥x OBTAIN NEAREST POINTS IN TABLE TO (XL, Ylle o 239
CALL BAINSEXoNX9X1eKXyK1X) 6 240
i 21 C CALL BATNS{YyNY,YLyKY,K1Y) ) . - . 6 241
31 TRLU2= -0. 242
32 IF(KX «FQe 0) GO TO 98 3 B 98 243
37 IF{KY «EQe 0) 6N TO 98 B 98 244
40 CTF(K1X «NE. 0) GO TD 10 i ) N ) 8 10 245
.41 FXl= , F2(KXeKY) ’ . 246
) 45 IF(KLY +EQ. O0) GO TO 60 ) B 60 247
47 FX2= : F2{KXyX1Y) ' 248
52 GO TO 50 o } _ 249 . B B
53 10 CONTINUE v € 10 250
53 FX1= U F2UKXaKYIH{XI=X(KX) )X (F2(K1XyKY)=F2 (KX KY) )/ 251
$ (X{K1X)=X(KX)) 252
74 IFIKLY +EQ. O) GO TO 60 B 60 253
75 FX2= - F2UKXoKLY )+ (X1=X(KX)V*(F2(K1XyKLY)<F2{KXoKL1Y) )/ 254
e LS AXIRIX)=X(KX)) - 255 . -
116 50 CONTINIE . € 50 256
116 ToLLU2= o FXLEAYL-Y(KY) )R (FX2-FXL)/(Y(K1Y)=Y(KY)} = 257 '
126 RETURN : R 258 B
127 60 CONTINUE S ) ) ] C 60 259 o
127 THLUZ2= v FX1 260
e 3L RETURN R_...261
131 98 CONTINUE C 98 262
Co Hokok )
et e 261
998 FORMAT(*0$$$$$ ERROR EXIT FROM TBLUZ2, THE POINT (% F6,2, *,%, 264
t  F6e2y *)%y 2Xy *DOES NOT LIE WITHIN TABLE LIMITS¥) ’ 265
o CERE% .
146 RETURN R 266
147  END . - . LB 267

GTH

__SUBPROGRAM LEN

_ STATEMENT FUNC

. locat

STATEMENT NUMB

LOCAT
7700005

TION" REFERENCES

[ON GEN TAG _ SYM TAG _ REFERENCES

ER REFERENCES

ION GEN TAG SYM_TAG _ REFERENCFS -
4 . 7L00037 10 7000061 T




krx _ ,

: CHkEx
Chwed

TTTTTTTTTT G

_ FUNFTTDN TALUL Xy XTARy FTByNDUMNX)

o CHxEx LTNEAR ITNTERPOLATION QUBRDUTINE FOR 1- DIMENSIONAL NON~UNTFORM INTERVALS.

.. 268

START OF CONSTANTS-000052

TEMPS--000071  INDIRECTS-000101

K DIMENSTON XTAB(L)4FTB(1} 270
L Chmkx NBTAIN VALUE CLOSEST TO X BY BINARY SEARCH.VWH”mMWW_w"mmmWMﬂ_JM”_”_ 211
o CALL BAINSIXTABsNXyX9KoK1) . -6 272
o CHEk* TF POINT OUTSDE _TARLE, TAKE ERROR EXIT, 213
12 TRLUL= -0. : 274
13 . . TF(K <EQs O) 60 TO 99 e e e ... B 99 275 -
20 CIF{ K1 oNEe ‘6D TOo 10 B 10 276
o _CH*%% POINT IS A TABLE VALUF. 278
21 . TBLUL= : FTRIK) 278
22 _RETURN e R_..280
23 10 GUNTINUE “C 10 281
S23. - TRUNM= FTBUK) +(X= XTAB(KH*(FTB(KU =FT8(K)}/ o282 .
_ S {XTAB{K1)~XTAB(K)) 283
34 .. - RETIRN R 284
34 99 CONTINUE t 99 285
L Ak e
34 TTPRINT. 999, X 286
~ 999 FORMAT(£0$%$$ ERROR EXIT FROM TALUL, THE POINT X= *, Fb6e2y 287
: $  %DDES NDT LIE WITHIN TABLE LIMITS*) 248
’ c**m* - . .
45 . RETURN ' R 289
47 . END . 290 o
i
- : - - e — - -— o - W
w
",SUBPRUGRA” LENGTH - I ) e e e e K
200105
STATEMENT FUNCTION “REFERENCES N
- LOCATION  GEN TAG  SYM TAG _ REFERENCES =~~~ . e e
__STATEMENT NUMBER -REFERENCES - -
TLOCATION GEN TAG  SYM TAG RFFFRFNCFS S E
-7 000024 L00022 10 000021
000035 L00026 99 900020 ~ ) o
000056 00004 999 000035
TTBLOCK NAMES™ AND LUENGTHS
"VARIABLE REFFRENCFS i T ) i
' LnCATrnN GEN. TAG " SYM TAG REFERENCES B T T
000103 V0007 K 000010 000017 000024 .
T 0001047 V00010 Ki~ 000011 000020 000025
000102 V00006  TBLUL . 000017 000022 000034 000046



SPWOPLTEE _
' Cotesen
Crxe

Chrksk
- DIMENSION SLIST(L) . ' e e e 292

(CRxkk SLIST=TABLE, WHICH MUST BE MDNDTONICALLY INCREASING - 293
i, CEAR® OR MONOTONTCALLY DECREASING . . 29

Ce*%xx M= NUMBER OF ENTRIES IN SLIST : T 295
Ck*kex 7=VALUE TO BE _FOUND 1IN TABLE ) 296

SURROUTINE BAINSU SUISTy MMy 2o K WKL) . o 291

TTCx¥¥* K=SURSCRIPT OF VALUE IN TABLE NEAREST TO Z - 297
_ Cetex PROGRAM RETURNS K = O IF Z IF OFF TABLE. . . .. .. . 298
: M=MM _ 299

7 VWUQM”:KI— .. 300

1 LZ M : . 302

127 K=1 . 303
 Ce#%s CHECK IF MONDTONTCALLY DECREASING. IF SO, GO TO SO 304
13 TFISLIST(1) .GT. SLIST(2)) GO TO 50 : '8 50 105
AT TRUZ-SLISTUL) Med593 . R L15.3
T2 T 3 KeM. . , : 307
22 TF(SLIST(M)=2) 1,15,9 . B_1,15,9
25 9 K=M/2 o . 309
26 IF(Z-SLIST(K)) 20, 15, 29 ' B 201529

3 20 L2k . . S— o e N2

32 60TO 23 -6 23313
33 29 L1=K 314

34 23 TF(L2~L1-=1) 1,14425 : Bly14s25_

37 25 M=L14L2 : 316 -

41 . 6N-TO 9 . G 9 317 .-

. 62 . 14 anTlNUE . [ N _. e s e o e e s s e s PR .4_,‘,.,..._...._.C.A 14 318 et e e e e

42 K= o _ _ " 310

-ve-

43 T IR(2a2 b6 (SUISTILLY ¥ SLISTILZY )Y KELE T T g e gy e

51 . _Kl= - L2 . 321

52 1F{K <EQe (21 Kl=L1 8 322
o8& 60 YO LS - G 15 323
55 U1 K.=0 - : 333

56 15 RETURN ' o RB3e

_ | Chwkk PROCFDNRE FOR HONOTGNICALLY DECREASING SEQUENCE., T 335
8T - 50 CONTINUE , : € S0 336

57 TF(Z-SLISTTIVT — 55,15,1 ‘ ‘ R55415,1
61 55 CNNTINUE o e iG55 338
el R M o 339
62 TFUSI IST(M)I=Z)  60415,1 : , | B701565

65 760 CONTINVE R : Co0 34y T e el

65 - . K= ) M/2 S 342

66 TTR(Z-SLISTIKYY 70,15465 _ . 701565
L. 65 CONTINUE o ’ : €65 344

72 60 T0 80 A ‘ ' . G B0 346

73 70 CONTINUE e A I T TR e+ e e e e

13 o Ll=K ' : ..348
13 80 CONTINUE™ ' . €807 349
74  TF(L2-L1=1)  1490,85 : , B1,90, 85

T es CONTINE T - . = : E B 3] T e

17 M= sz G oo




" ATR DEPTH TABLE (GM/CM%%2) TALTAB.

30 40 S0 59 60 70 80 90 100 120 140 200 245 300 1034 -

GEOMAGNETIC . . ..

L _ ION_PAIR DATA (10N PAIRS / CM*%3 / SEC} 1PTAB
"LATITUDE . '

88 445.0 430.0 414.0 401l.5 399.0 383,0 366.0 349.0 332,0 298.0 266.0 181.0 136,0 95,0 1l.4

WBILWMWW .. 445.0 430.03"414.0_”401.5m_399.QAw}BJ.QM;366.OMM349;Qﬂ,332.0_‘298-0_;26b.0 181.0 1360 95.0 .1lle.4 .

A ot
- it 2

65" 44%.0 430.0 414.0 401.5 399.0 383.0 368.0 349.0 332.0 298.0 26640 181+0 13620 95,0  1l+3

056 T 41148 404.3_394.4 384.0 382.0 369.0 354.8 339,64 328,0 292.3 .261.5 181.0 . 13640 95.0 11.2

53 335067733300 73400 33508 33500 7330,07 312,35 308.0 300.0  285.0 264,07 181.0 13420 95,0 T il.1

50 30040 305.0 310.0 306.0 305,0 300.0 290.0 285.0 280.0 255.0 230.0 173.0 126.0 95.0 = 11.0

40 TTTL85.07 19500 204007 208,07 20650720800 206.0 208.0 208.0 195.0  185.0 135.0 T103.07 75,0 T 10.6

&

L »127.6>‘i37.0”>145.0 149.0‘ﬁ;50;2m>153.8;A155¢8_M}56.QAA154.6“A199.7”714292_‘11L.3 87.0 66.6 10.4

20 B5.0792.0 . 98,0 9940 100.0 162,07 105,07 107.0 110.0 108.0° 105.0 8040 77.0  60.0 1040

_m10 H“mm" ‘70;0 75.0 82.0 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 66.3 73,8  80.0 B3.5 84.8  88.5  9lel  92.6 93.5 93.4  90.5 75,0 62.3  %8.0 1040




GEOMAGNET IC

30

"LATITUDE

50

59

60

“TAIR DEPTH TABLE (GM/CM%%2) TALTAB.

70

80 .

30 100

120 140

 AVERAGE ATMOSPHERIC CORRECTION FACTOR (GM/CM<52) SOLRAT, .

88 TS0 T 765 L780 L TE8 790 <800  LBI0 820 <830 . 840 L850
B} S 31 .766fi';782‘"”.789'f‘Iiéo 77080077 .810 4820 4830  .R40 4850
56 TIE LT3 . 795 L800  W801  L807 w816 .824 T SB32 843 .52

S .786

" .803

"« BO7

812

«820

826 834

862 .853

s T «801 807 4815 - <817 817 .819 .B26 .831 .838 .845  .845
%0 897 I a00 L 904 906 906 L9017 T Lale L o1 T Te1d T T4 T a1
T T 9367 938 T 941 943 4943 .96 1946 4946 .948  .948 4949
20 959 .961. .962'_”.963 4963 72964 4966  +967 4968  .968  .968

10 «969 JIT1 .972 G973 J973  L.973 975 <976  .976  .9T7  .978
0 T eT4 Tt T 9T 918 T L978 T L979 T L980 T 981 L9827 .982  .983

T 4435157

6069827 7 T

4,03777°

B aaSTPTTT

3,72810

6. 17796

L0G OF ATR DEPTH VALUES LNTTAB.

T3.41773

5 89990 T

R e T

5.60212

2.81541

5.29330

g e1770

880
a8l
.881

920"

" «951

T S

.984

200 245

300 1034

- 895
.880 .895
.881  .896
. 897
« 897
B84  .A98
.951
.968  .968

984

4.97673

2.21485

.910
]'.?10

910

1.000
1.000

l.OOOA”—“"”.“

.926

979

.911
.91l
#9911
T
«951

«968

«984

979

1.000
1.000
1.000
g0
1.000
1.000
1.000

" 1.,000

_=9¢-

4,67283

1.92279

~ALTITUDE IN FEET FTAB, .

52500

0 6560 13100 7 19700 T 7726200 32800 39400 45900
59100 65600 72200 78700 85300 91900 98400 105000

112000

e B



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

GEOMAGNETIC . - .

" LATITUDE

30

40

50

59

60" 70 80 790 T 100 120

.. NEUTRON FLUX DATA (N/CM*#2/SEC) NFTAB

140"

so07

245

88

—yal

4465
T 4465

4,65

4.06

4.06

4406

3,68
3,68

“3.68"

3063 3,307 3,04 2.79  2.54  3.28
T3.637773030 773,06 2,797 2054 2428

56

40

30. e i 2 me e e e

20

4.56

Fwye

4.32

2.19

1.58

3,98

3,86

3.78

"1.38

1.91

3.61

3,50

3462
73,30 2.88  2.61

"1.25

1.73

3,56 3.23  2.98 2.73  2.49  2.23

T3445 . 3,13 2039 2465

3,38 3,07 2.083 2459 2438 2.19

20587 2434 24160 1498 1.80 1.62 1

T1.23 1412 1.03 0 .95 .86. .78

1.39

1.26

1.22

1.10

1.10

3,63 773,30 773,04 207977 2.54 2.28

2.1 2417

171 771455 1e43" 1.31 1419 1.07

2.03

T 2.03

T 2.03

T1.99

1,93

1.09 <99 .91 .84 .76 .63

.98 - .89 .8_2‘”“ 75 .69 62

&



TLIST OF AIRPORTS

__CODE_NAME OF AIRPORT -

LATITUDE

LONGITUDE

. AIRPORT -

~8¢-

~. ABD 30.20 - 48,16 ABADAN, IRAN
- ABQ 35,05 =106, 40 ALBUQUERQUE, No Moy USA .
“UACA 16,51 -99,55 " ACAPULCO, MEXICO
- " ACC . 5«33 =e13 _  ACCRA, GHANA
ACF 28,57 -13.32° ARRECIFEs, CANARY IS,
ADD - 9.00 38.50 LADDTS AREBA. ETHOPIA .
ADL =34,58 - 138,32 ADELAIDE, So AUSTRALIA
AGA 30426 ~9436 _ AGADIR, MOROCCO
AGP 34,43 ~4,25 MALAGA,. SPAIN
: AGR S2Ted2 0 . TTe59 .. AGRA, INDTA -
Ada 41,55 8.44 AJACCTOs CORSTCA
ARG =36453 °  174.45 ___AUCKLAND, MEW ZEALAND
ALA 43.15 76451 ALMA~ATA, USSR _
ALG 36,42 .3+08 ALGTERSy ALGERIA . _ .~ ' —
AMA™ 35,13 ~101.49 AMARILLO. TEXAS, USA
L ARM .. 31, szdg‘~__w_qas.56 .. AMMAN, JORDAN o } i
L AMS 52.17 4,40 AMSTERDAM, NETHERLANDS
et ANC . 6le13 . -149.53 | ANCHDRAGEs ALASKA, USA.
CAPYW -13.50 . -171.44 CAPIA, . SAMDA
ASU ~25.16_: =57.40 «<uur10N, PARAGUAY
ATH 37.58.- 23.43 ATHENS+ "GREECE .
i BT 33.45 =84,23 _ATALANTA, GAey USA R,
AUH : U23.31 58,35 - AB!I DAHABT, TRUCIAL OMAN (MUSCAT, MUSQAT)
i AuUS — 30416 . =97e45 ______ AUSTINs TEXe. USA e K N
. BAH - . 26,00 50.30 BAHRAIN “1S., ARAB[AN GULE™
CBAK © 40423 49,51 BAKUy USSR
BAL - 39,11 ~T6.40 BALTIMDRE, MD., USA
"BCN 41,23 2411 BARCELONA, SPAIN - L e B
BDA 32,20 64,45 “BERMUDA, ATUANTIC OCEAN™
e DT e, 13400 =59032 BARBADODS, WEST ‘INDIES _ =~ '
BEG T 44,50 . 20430 BELGRADE, YUGOSLAVIA
_BER 52.31 13.24 BERLINy GERe. FED, REP,
REY 33,49 35.30 BEIRUT, LEBANON :
e BGW el 33620 44.26 . BAGHDAD, IRAQ: .
RHX 52430 -1.50 BIRMINGHAM, ENGLAND
L BHZ o m19455 . =43.56 . BELD HORTZONTE, BRAZIL . N .
. BJD C 47,30 19.05 BUDAPEST, HUNGARY
- BMA ..59.21 17.55 STOCKHOL My SWEDEN-BROMMA _ARPT
<. BNE -21.27 153,11 BRISBANE-EAGLE FARM ARPT, QUEENS., AUSTRALIA
.. Bos oL =16e30 - -151.645 - BORA-BORAy POLYNESIA . .
- ROG 33,28 ~95.13 RUGOTAy COLNMBIA
Rom o 19.05 72,52  BDMBAY, TNDIA-SANTA CRUZ ARPT .
BOS 42,21 7 -71.04 " BOSTONs MASSey USA
RPL 40426 30.31 KIEV, USSR
BRH 50.5% 4.30 BRIJSSELS, BELGIUM
e BRS e SLO2T =2 35”M”ww_“_BRlSTOI. ENGL AND } N
o BSL “47.33". T T.25 BASEL, SWITZERLAND (BALE) ]
BTH : - 13.28 - -16.39 _N_BATHURST. GAMBIA ) )
o S 103 "BRATISLAVA, CZECHOSLDVAKIA S
RIJE =34,49 ~58432 BUENDS AIRES-EZEIZA AEROPUERTO, ARGENTINA
BUF 42.52 76,43 BUFFALOy NoYey USA
B 44426 26,06 BUCHARESTy ROUMANIA .
B : 1 S ‘34,12 -118,18: BURBANKy CALIFS, USA v
BZV e ele 1514 . BRAZZAVILLE, CONGO REP. ~  ~



CAIRD-INT. ARPT, ARAB REP. OF EGYPT
CANTON, CHINA (GUANGZHOO,ZHG)
CASARLANCA,  MORBCCO

CALCUTTA, INDIA
CHRISTCHURCHy NoZo
ROME-CIAMPING ARPT, TTALY
CALTECH :

... COLOMBO, CEYLON

CATRNS; OUEENS. AURTRALIA
COCHIN, INDIA _ .

COPENHAGEN
COPENHAGEN, DENMARK L
CAPETOWN-MALAN ARPT, REP. S. AFRICA

__ MONTEVIDEQO-CARRASCO AEROPUERTO, LRUGUAY. _
CHURCHILL FALLS, NFLE.s» CAMADA

CINCINNATI, OHIO, USA .

CARNARV(My ‘Wo AUSTRALIA
_DACCA, BANGLADESH
DAMASCUS=-MEZZE ARPT, ARAR REP, OF SYRTA
. DAR ES SALAAM, TANZANIA .
WASHINGTON DC-NATIONAL ARPT, HSA
DELHI-PALAM INT, ARPT, INDIA _  _ _

DENVER, COl0., USA
DETROIT, MICH., USA »
DHAHRAN, SAUDI ARABIA (AZ-ZAHRAN)
DAKAR, SENFGAL

DOUAL Ay . CAMEROON

MASCOVW, LISSR-DOMODEDOVO ARPT

T'DOHA (AD-DAWHAH) QATAR, ARABIA
_DARWIN, NT..AUSTRALIA. ]
OFTROLT-METROPOL ITAN WAYNE CO. ARPT.y MICHsy USA
DETROIT, MICH-METROPOLITAN APT
DURBAN, REP OF S. AFRICA
DHRAT {DUBAYY), TRUCIAL OMAN

KAMPALA, 1)GANDA (ENTERGE)

_ ELMENDORF, AFB, ALASKA, USA
ANKARA-ESENROGA ARPT, TURKEY:

_ EREVAN, ARMENIA, USSR (YEREVAN)
BUENOS ATRES-EZEIZA AEROPUERTO, ARGENTINA

FATRBANKS, ALASKA, USA,

_ ROME-LEONARDO DA VINCI DI FIUMICINO ARPT, ITALY
FINSCHHAFENy, NEW GUINEA

_FUUNCHAL, MADERIA IS,
PYONGYANG, No. KOREA
FRANKFURTs GERMAN.FEDERAL REPe

KUALA LIMPUR, MALAYSIA
KWAJALEIN, MARSHALL IS,
T OKUWAIT, KUWATT o
LUIANDA, ANGOLA
T LAPAZ, MEXICO.. "
LAS VEGASy NEV., USA

LOS ANGELES-INTERNATIONAL ARPT, CALTF., USA
LIIBBOCKs TEXASs USA .
"PERISy FRANCE-LE BOURGET ARPT
DIRBAN, REP. S« AFRICA N
LONDON, ENGIAND-GATWICKX ARPT
LNONDONy ENGLAND-HEATHROW ARPT

LENINGRAD, {ISSR*{KOLOM®* AGI APT)
LIHIIE, KAUAT HAWALL, USA
"LIMAy PERU - ’

CAl 30,08 " 31.24
CAN 23.06 113.16
CAS 33,39 -7.35
ceu 44,50 . =34
CHC ~43,42 T 172.38
ctA 41,48 12436
cIT 34,08 -118,08
CMB - - 6456 C79.51
CNS -16.51 145,43
(313 9.58 76415
~CPH 55.40 12.35
____cPY. 55,40 12435 .
cPY ~34,02 18,28
~cso =34.52 =56,02
CiM 53.35 -64,27
. CV6 39,06 84,31
cvaq -24453 113.40
LLBAC ... 23.43 - 90,25 -
DAM 33,30 36419
DAR o .12.23 _ 130444
nea . 42,19 -83.25
_____ DEL 28.35 77.07 -
DEN 39,43 -105.01
_UDEY 42,20 =-83,0% __
DHA 26.18 50,08
DKR 14440 _~17.26
DLA 4,03 9,42
___DME 55,25 37.35
"DOH 25417 51,32
DRUW -12.28  130.50
07T 42.13 -83,22
AL L 42e25 -83.0L
DUR’ ~19,55 30.56
___DXB 25.18 55.18
"ERR .19 32,25
ELD 6leld  -149.54
£SR 39,56 32.52
EVN 40,10 44,31
EZE -34,49 T -58,32
__Far 64.51 ~147.43
. FCO e e 4l.46 e 12. 13. ——
FIN -6.135 147.50
FNC 32.38 __~l6.56¢
FNG' " 39,00 125,47
___FRA 50,02 8433
“KUL 3.09 101443
KWA 9. 05 167.20
T KNE ) 29.30 T 47,4577
LAD -8.48 13.14
LAP : 24,10 " -110.18
LAS 36.11 =115.08 _
TTLAX 33,56 -118.24
(W:1:] 33.35 =101.51 o
LRG 48.56 2,26
L8Z  =29455  30.56
LGH 51.09 ~021 77T
_LHR 51.27 -.28
Turp 60,01 30.17
LIH 21.59 -159.21
TLIM T =12.03 77T ST7,03 T
JLIN 45.27 L. 916

__MILAN, ITALY-FORLANINI-LINATE .

v g

L

it

&
o

2 5my
i

o



s T T T 38,43 T T =9,08 7 7 LISRON, PORTUGAL

Lo . 46403 1431 LJUBLJANA, YUGOSLAVIA o
LON ) . 51.40 .15 LONDON
____LnS 6.37 3,16 _ LAGUS=IKFEJA ARPT, NIGERIA
‘LPA 23.06 . 15424 LAS PALMAS, CANARY 1§
LPR . =16e30  ~=68,09 LA PAZ, ROLIVIA .
LPQ 19,52 . 102,08 LUANG PRARANG, LAOS
s RUX o 49437 - 6610 LUXEMROURG, LUXEMBOURG (FINDEL) . . .
MAA ~11.00 78,15 : MADRAS, INDIA
MAD . 40,28 -3.34 _MADRTO, SPAIN (BARAJAS)
MBA -4.03 39,40 MOMBASA, KENYA
MBS 18430  =TT.55 . MONTEGD RAY, JAMAICA e
MCT : 23.37 © 58435 MUSCAT, OMAN (MASQAT)
o MOL 22400 . 96405 . MANDALAY, BURMA
MDY : 28.13 -177.26 MIDWAY ISLAND, PACIFIC OCEAN
MEL -37.49 144,58 ____MELBOURNE=TULLAMARINE_ ARPT, v1r., AUSTRALIA
MLW 6.18 ~10.47 MONROVIA, LIBERIA
MMM L =TT450 . " 166425 _ ___ MC MURDJ, ANTARCTICA
MNL 14.34 121,01 MANTLA=-INT. ARPT, PHIL(PP!NES
MW - 55445 - 37.42  MOSCOM g
MSY 29,59 “90,07 - NEW NRLEANS: LAss LSA
MVD -34.53 ~86,11 MONTEVIDED, URIGUAY
MWl T =22416 166,27 NOUIMEA, NEW CAL-MAGENTA ARPT
- MXP .. %5438 Be4%  MILAN, ITALY-MALPENSA ARPT =
Mzt 23.13 ~106. 25 "MAZATLAN, MEXICO ) N
CONAN - =1T7.43°7  1T7.25  NANDI, FLJI IS, o
NAP ‘ 40,51 14.17 NAPLESs ITALY (NAPOLI)
NAS 25.05 -77.21 _NASSAlU, BAHAMAS
NAT - -5.47 -35.13 ] NATAL, BRAZIL
.. NRD =1 17 364,49 __ NAIRNBI, KENYA (ENTERRE} A
NCE 43,40 To14 NICE, FRANCE (COTE D'AZUR) o
) NEK  =29.03  16T.56 ____ NORFOLKy IS. PACIFIC OCEAN '
0AK 37.47 -122,13 OAKLAND, CALTFe, USA
ans ) 46,28 30,44 ODESSA, USSR e o
GHY 69,15 -53,33 GODHAVN, GREENLAND
616 =22.50 __ =43,15 RID DE JANETRQ, BRAZIL (AEROPORTO DO GALEAO)
GUM . 13.29 T l44e48T T Gl}AM, MARTANAS (AGANA NAS)
LOVA e .. 46013 . 6e09 . GENEVA-MEYRIN
HAN 21.02 195.51 HANOT, N VIETNAM
HAV 23,08 -82,22 HAVANA, CUPA I —
HRA 42,51 147.19 HOBART, TASMANTA
. HEL 60.10 24,58 _  HELSINKI, FINLAND )
HGS 8.30 -13.15 FREETOWN, STERA LEONE
e HIR o =9427 _159.57 _ 'HONTARA, GUADALCANAL, SOLOMON .
HKG T 22.20 114.12 HONG KNGy BR CROWN COLONY
HLZ : : =37.47 175417 HAMTLTOM, NEW ZEALAND _
HNL 21.20 -157.55% HONOLULL . DAHU HAWAIT, USA™
JHRK - 50,00 364,15 KHARKOV, USSR
1AD 38,57 ~17.27 WASHINGTON DC-DULLES INTERNATIONAL ATRPORT, USA
CIAH 39,59 =95,27 ... HOUSTON (INTERCONTINENTAL APT) TEXAS, USA
182 ’ 38,564 7 1.26 7T IB1ZA, SPAIN
10 35.11 33,23 NICDSIA, CYPRUS
1€V 50426 30.31 KIEV, USSR
KT 52416, 104.20  TRKUTSK, USSR ) ]
IND 39,46 -86.09 INDIANAPOLIS, TNDes USA g
tec 7 =27.08 - =109.23  EASTER ISLAND, PACIFIC OCEAN
1sP T 40444 T -73.13 ISLIP, NoYss USA
18T 40,58 ~8449 ISTANBUL, TURKEY (HAVA ALAN[)
170 19,43 -155,05 HILO, HAYAIT, USA
Mo J9e56 78408 MADURAT, INDIA
; 1YK 7 T 35,39 -117.49 " INYOKERN, CALIF.y USA
DI ... 38e25  2T.09  IZMIRy TURKEY }
.



JBK 37.57 -122,28 BERKELEY, CALIF., 1SA
JED 24,38 . 46.43 RIYADH, SAUDT ARABIA, AR-RIYAD
JFK 40,38 ~73.47 NEW YORK, NY-KENMEDY INT ARPT,
JKT. -6.10 106,48 ___ _ _ DJAKARTA, JAVA, INDONESTA_ . .
JLT 50426 30,31 KTEV, HSSR-JULIANI ARPT,
JUN e 58,20 ___ =134,27 _______ JUNFAU, ALASXA, USA
KBL 34,30 69.10 KARLILy AFGHANISTAN
CKOH 31,32 65,30 _ KANDAHAR, AFGHANISTAN o B =
KD1 ~3.57 122.35 KENDAR?, CFLERES, INDONESIA L
_ KEF 64,02 ~-22.36 REYKJAVIKy TCE. KEFLAVIK_ARPT, A
KHT 24451 67.02 KARACHI, W, PAKISTAN. o~
KIE .. =6413 15538 _ KIETA, BOUGAINVILLE SOLOMON IS ' ) Y
SKI1M -28,43 - 24446 KIMBERLEY, REP OF S AFRICA
_KIN B 18400 | -T6.50 . KINGSTON, JAMAICA o B . o Lo
KNI 26,28 T~ 80,20 " KANPUR, TNDIA - -
KOA 21,24 ~157, 44 KONA, KATL!A, HAWATI, USA o
K0T 58459 ~2.58 KIRKYWALLy NRXNEY 1Se SCOTLAND [
_KRK ) 50,03 19,58 . KRAKDW, POLAND o .
KRN 67.51 20.16 KIRIINAy SWEDEN N
"KRT . ) 15.36 B 32.32 _ KHARTO'IM, SUDAN . . [N
KTM 17,42 85,207 KATMANDIS, NEPAL
066 .20, 54 -156.26 KAHULUT, MAUT HAWATI, 1SA . o~
NKA 26,22 127,45 OKINAWA, RYUKYY 1S. (KADENA) S
okKe . 35,28  =97,32  DKLAHOMA CITY, OKLAes USA o - )
0KD 43,30 141.21 SAPPORN, JAPAN (OKADAMA ARPT) s
0OMA o C41.16  =95,57 _ 0OMAHA, NEB., USA B . S o e
OME 64430 -165.24 NOME, ALASKA, UJSA )
. OMS 55.00 L T73.24 OMSK, '1ISSR - . €
neo L 4lell -8,136 OPORTO, PORTUGAL -
ORD 41.59 ~87.54 CHICAGN, ILL-OHARE ARPT, USA . -
ORY 48,45 2.24 PARTSy FRANCE-ORLY ARPT - fne
0SA e 34,47 135426 OSAKA, JAPAN (KOKUSAI-KUKD) L B o o
sL 59,55 10445 NSOy NORWAY : . .
oTP __ 44,26 26,06 BUCHAREST, ROU-OTOPENI ARPT o bk
nTz 66453 -162.39 KOTZEBUE, ALASKA, USA
ove L 55.02 . B2.55 __ NOVOSIBIRSK, USSR o e ~
pPAP 18.32 -72.20 PORT AU PRINCE, HAITI
PAR 48,45 o 224 PARIS-0ORLY ARPT, FRANCE
PDX 45,33 -122,36 PIIRTLANDy ORE.s USA
PEK _ 38.47 116,23 __PEKING, PEIPINGy CHINA {NANYANGCHANG) .
PER =31,57 115.58 PERTH, W AUSTRALTA g .
PHL . 39,53 =75.,14° ___ PHILADELPHTA, PA., USA
PHX 33.27 -112.05 PHOENIX, ARIZ., USA
S PIK 55430 -4, 36 _ GLASGOdY, SCOT-PRESTWICK ARPT
PLZ *-33,58 25.40 - PORT ELTZABETH, REP. S. AFRICA
. PNI 16458 158.13 _PONAPE, CARUOLINES, PAC. NCEAN o
TpoM -9.30 147.10 "PORT MORESBY, PAPUA, N GUINEA
PUN ) 6,58 158413 ‘PANAPEy CAROLINES -
POS . 10.39 -61.11 PORT OF SPAIN, TRINIDAD
PPG -14.16 -170. 42 PAGD PAGD,- SAMDA .
PPT -17.32 -149.34 PAPEETE, TAHITI, FR POLYNESTA
PRG 50.05 14426 PRAGUE, CZECHOSLOVAKIA -
T PSA 43,43 10.23 PISAy ITALY
_ 'RAR o -4.13 152.11  RABAUL, NEW BRITAIN, N. GUINEA
. RAK : 31.49 -8.00 MARRAKECH, MOROCCO ~ -
RAR =3l 14 =159, 46 ~__ RAROTONGA, COOK 1S. S PACIFIC
RBA 34,02 T =651 "7 RABAT, MOROCCO
RFK 64.02 =22.36_ REYKJAVIK, TCELAND  _: = - ~
" RGN 16,47 96,10 RANGNON, RURMA
RIO -22.55 -43,10 RID DE JANERIO, BRAZTL (SANTOS DUMDNT ARPT)
RML . © 6456 T 79,81 77T T cOLOMBOy CEYLON~-RATMALANA
“RND ~ =26.08 28.14 JOHANNESBURGy R S AFRICA (JAN SMUTS)



RNO © 3931 ~119,48 RENOy NEVey USA

ROM 4le46 12.13 _ ROME,y ITALY
SAF 35,642 ~106.57 SANTA FEs» NeMey NSA
SAN 32,43 -117.09 SAN DIEGD, CALIF.y USA .
SAD 23,32 - =46437 SAD PANLNM, RRAZIL . :
SAY . =17.50  _ _ 31.03 _ _  SALISRURY, RHADESIA
SCL ~33,30 -70.40 SANTIAGO, CHILE -
SPO o =22.55 ____ _-43%,10 ____ RIO DE JANERIN, BRAZIL (SANTOS DUMONT ARPT) :
SEA 47,27+ -122.18 SEATTLE-TACOMA INT. ARPT, WASHINGTON, USA
SEL 37.32 126456 SEQULy REP OF KOREA -
SEZ ~4.35 55.40 SEYCHELLFES IS.y INDIAN OCEAN
SFS . 6T400 _ __ =50,.59 " SONDRE STROMFINRD, GREENLAND
SFO . 37,37 -122.23 . SAN FRANCISCO, CALIF.s USA
CSGN 10449 106440 ___ SAIGON, S VIETNAM (TAN- SON NHUT)
SHA o 31,12 121.23 SHANGHAT, CHINA
SIN 1.21 103.54 SINGAPNRE, SINGAPORE (PAYA-LEBAR)
SJu 18.28 -66407 SAN JUAN, PUERTO RICO
SKD 39,40 66,58 SAMARKAND, USSR
sLe 40,46 “111.53 . SALT LAKE CITY, UTAH, UISA
SNN . 52430 _  =9,53  SHANNONs IRELAND (LIMERICK)
SOF 42,40 23,18 SOFTA, BULGARIA (SOFIYA)
SPK _ 43,03 1412 SAPPNRTY, JSAPAN B
SPN 15.10 145,45 SATPAN, MARTAMA 1§
STO . S9e3T __  17.55 - STOCKHOLM, SWEDEN (ARLANDA) .
STT 18.21 -64,59 $T. THOMAS (HARRY TRUMAN APT) VIRGIN IS. USA
SVO 55,45 37,35  MOSCOW, US (MOSKVA-SHEREMETYEVD ARPT) USSR
svo ‘ 37,23 T T 5,890 T SEVILLE, SPAIN .
SYD =33,52 151.13 SYDNEY-KINGSFORD SMITH ARPT, NEW SOUTH WALES, AUS.
S26 47.48 13,02 SALZRBURG, AUSTRIA
TAR ) 11.15  =60.40 _ __ TOHAGN, TRINIDAD -AND TORAGO e
TAS ) 41,20 . 69,18 TASHKENT, !ISSR ‘ N
_TWF 82,29 13.25  BERLIN-TEMPLFHOF (ZENTRALFLUGHAFEN) GER. FED. REP. o
THH : -21.17 -175.08 - TONGA, TONGATAPU (FUAAMOTU ARPT) NEW HEBRIDES -
THR : 35,40 51,26 TEHERAN, TRAN (TEHRAN) e
T1J 32,32 <117.01 TIJUANA, MEXICD
_TIP 32,58 13,12 TRIPNLI, ARAB REP..OF LIRYA
L TKE T 39,20 i -120.11 TTUTRUCKEE, CALIFNRNIA, USA
TKK-  T.23 _ 151.43  TRUK, CARO! INES, PAC. OCEAN
TLS . - 43,36 1.26. TOULOUSE, FRANCE
TLV . 32,07 34,45 TEL AVIV, ISRAEL = =~
“TNN 23,00 120.11 TAINAN, REP OF CHINA (TAIWAN)
_TNR . . =1B.55 47.31  TANANARIVE, MALAGASY REP, (ANTANANARIVO)
T TOM 116446 3.01 T UTOMBOUC T, MALT .
CTPE 25,03 121,30 _____ TAIPEl, REP. OF CHINA (TAIWAN)
TPy 18.00 ~76.50 KINGSTON, JAMAICA-TINSON PEN
TRN 45.03 7440 TURIN, ITALY (TORINO)
TRR 8,34 81.14 TRINCOMALEE, CEYLON
YRV Be28 76,57  TRIVANDRIM, TNDIA ) )
TRW 1.25 173.00 ‘TARAVA, GILBERT IS.s PACIFIC OCEAN
TRZ . 17.43 _ 83,19 TRICHINOPILY, INDIA (TIRUCHCHIR)
TIM 30.10 -85.41 PANAMA CITY, PAN-TOCUMEN ARPT
TUN 36.48 10.11 TUNIS, TUNTSTA *
TS 732413 ~110.58 T TUCSONy ARTZ., USA ) !
TVL 38,54 =120,00  LAKE TAHOE, CALIF., USA ($0. LAKE TAHNE ARPT) )
TWF i T 62,34 ~114.28 TWIN FALLS, IDAHO, USA
TVYD . o 35,33 139.46 TOKYD -KOKUSAT-KUKO ARPT, JAPAN
TTIA T T 17,300 7T T 288412 7 T T U BELIZEy T BRe HONDURAS~MUN ARPT (BELICE)
LN ) 47,55 106,453 _ ULAN BATORy MONGOLIA (ULAANRAATARY . . ,
UMR -31.31 137.10 WOOMERA, Se. AUSTRALIA ’
VCL . 4B.45 - 2,10 PARIS~VILLACOUBLAY AERODROME, FRANCE
veP - 7 23.00 "47.08 T TSAD PAULO, BRALIL-VIRACOPOS AEROPORTD

VIR L., .%8.13 16620 VIENNA, AUSTRIA (WIEN, VIENNE)



MOSCOW-VYNIIKOVD ARPT, USSR

-Ef-

VKO 55.37 S 37417
vLC 39.28 .22 ___ VALENCIA, SPAIN (VALENCE)"
vPs: 30,29 86,30 EGLIN .A.Fe BASEsFLAL4USA
L UNTE ot 1T.58 __VIENTIANE, LAOS v . _ . _
. WAK L 19.17 WAKE. ATRPORT, WAKE ISLAND, PACIF
WAL B 47,28  =115.56 _ _ _ WALLACE, IDAMO, -USA
. WAR 52,15 21.00 WARSZAWA (WARSAY)
WAW 32,15 21,00 © WARSAW, POLAND (WARSZAWA)
WKE 19.17° 166436 WAKE ISLAND, PACTFIC OCEAN
__WLG -41.18 174,46 WELLINGTONy Nelo .
WS -13.18 ~173.10 VALLIS ILES, S. PACIFIC OCEAN
o YAP . 934 138,09 ' YAP, CAROLINES, PAC. OCEAN _ -
YDA 64,06 - -139,.25% DAHSON CITY, YoT. CANADA
. YpQ 3 . 55.46 -120.14 . DAWSON CREEK, BeC. CANADA
Yow 45,25 -715.42 OTTAWA, ONTARIO, CANADA
YEG 53,33 ~113.28 __ _EDMONTON-INTERNATIONAL ARPT,_ CANADA -
YFB 63,44 -68,28 FRORTSHER BAYs NoWeT. CANADA
- YFO : 564,46 _  ~101.53 __ FLIN FLONy, MAN. CANADA e ;
YJT 48433 ~58,35 ~ STEPHENVILLE, NFLDs CANADA
Yaon 46,47 - -71.23 QUEBEC, QUE. CANADA
yuL 45,28 -73.45 MONTREALy QUE., CANADA
YVR 49,11 -123.10 _VANCMUVER-INTERNATIONAL ARPT, B.Cey CANADA
Y 4G 49,53 -97.09 WINMIPEG, MAM.y CANADA
S 2.0 .53,33 _ ~-113.28 EDMONTON, ALTA., CANADA
C¥XU 42,59 -81.14 LONDONy, NNT., CANADA
COYYS . 48425 =123,22  ___ VICTORIA, B.Ces CANADA
CYYI 63,41 -79,38 TORONTO-INT, ARPT, QUE., CANADA
YIF 62,27 -114.21 YELLOWKNIFEy NeWeTey CANADA
1A6 45,48 15.58 ZAGREBy YUGOSLAVIA :
T ZAM 6.54 122.05 ZAMBOANGA, -PHILIPPINE 1S
INZ 6410 39,11 ZAMZIBAR,, TANZANIA
IRH 47,27 . 8.33 ZURICH-KLOTEN FLUGHAFEN, SWITZERLAND
LD 30.20 48,16 ABADAN, (RZN
CAUH 23.37 58,35 ABU- DAHABT, TRUCIAL OMAN (MUSCAT, MUSQAT)
ACA T 16.51 ~99,5% ACAPULCN,: MEXICO .
ACC o 5.33 =413  ACCRA, GHANA .
ADD 19,00 38,50 ADDIS ABEBA, ETHOPIA
- ADL =34.58 138,32  ADFLAIDE, Se AUSTRALTA
AGA 30.26 -9.36 AGADIR, MOROCCO
AGR 27.12 77.59 AGRA, INDIA i
AJA 41,55 8.44 AJACCIN, CORSICA
ABQ e 35,05 ~106.40  ALBUQUERQUEy Neo Mey USA -
ALG 36442 3,08 .ALGTERS, AlGERIA
ALA .43.15 76.57 ALMA-ATA, USSR .
AMA " 35.13 ~101.49 -AMARILLO, TEXAS, USA
AMM 31.57 35.56 AMMAN, JORDAN o
“AMS 52,17 4,40 "AMSTERDAM, NETHERLANDS
ANC - 61.13 -149.53 .ANCHURAGE, ALASKA, USA. )
ESR ) ©.39,56 32.52 T AMKARA-ESENADOGA ARPT, TURKEY
APHW ) -13,50  =1T71.44 CAPLAy- W, SAMOA )
ACGE T T 28,57 77T =13.32 777 ARRFECIFE, CANARY IS.
ASH =25.16 -57440 CASUNCION, PARAGUAY -
TTTUATH "37.58 23.43 ATHENS,: GREECE
CATL 33.45 -84,23 CATLANTA, GA, USA. N ~
AKL T T '=36.53 7T 174,45 " AUCKL AND, MEW ZEALAND
AYS L 30.16 ~97.45 AUSTIN, TEX, USA - .
BGW T T 33,20 T 44426 "7 BAGHDAD, IRAD S a
BAH 26,00 50.30 _BAHRAIN ISsy ARABIAN GULF
RAK 40,23 49,51 BAKU, 11SSR
BAL 39,11 -76.40 BALTIMIRE, MD., USA * o
~ ROt 13.10 259,32 BARBADOS, WEST INDIgs ~—~ —— = o omie
HCN 41423 2e11 BARCELONA, SPAIN




ASL 47.33 7.25 BASELy -SVITZERLAND (BALE)
_____________ BT oo 13,28 =16439 _____ BATHURST, GAMBIA °
REY 33,49 1 35.30 REIRYT, LEBANON.
BEG 44,50 20.30 BELGRADE,- YMGOSLAVIA
TIAT 17.30 ~88.12" BELTZE, RR., HONDURAS~MUN ARPT (BELICE)
o BHZ o =19.455.  =43,56 ___ BELN HORIZONTE, RRAZIL
JBK' 37.57 -122.28 BERKELEYs CALIF., USA
e _'BER 52431 _______ 13424 ______ BERLIN, GER. FED. REP. o
THF 52,29 13.25. BERLIN-TEMPLEHOF (ZENTRALFLUGHAFEN) GER. 'FED. REP.
BDA 32,20 ~6%445.. BERMUDA, ATUANTIC OCEAN __
AHX 52.30" -1.50" BIPMINGHAM, ENGLAND
BOG. 33,28 ~95,13. BOGOTA, COLOMBIA o
BOM 19.05 72.52 BOMBAY, INDIA-SANTA CRUZ ARPT
808 -16.30 -151.45_______ BORA-PRORA, POLYNESIA - . o
ROS 42,21 -71.04 BOSTON, MASS., USA ‘
BTS 48,10 17,10 . 'BRATISLAVA, CZECHOSLOVAKIA
32y ~4.14 15.14 RRAZZAVILLE, CONGO REP.
.. BNE . =2Te27 . . 153411 BRISRANE-EAGLE FARM ARPT, QUEENS., AUSTRALTA
ARS 51.27 -2.35 BRISTOLy ENGLAND
BRH 50,54 4e30, __ BRISSELS, RELGIUM
T mim 44,26 26.06. BUCHAREST, ROUMANIA
__nTp 44,26 26,06 BUCHAREST, ROY-OTOPENT ARPT
"R.ID 47.30 19.05 BUDAPESTs HUNGARY :
B BUE " -34449 _____=58,32 ______ BUENNS AIRES-EZE1ZA AEROPUERTO, BARGENTINA
C2E ~34.49 -58.32 BUENOS AIRES-EZEIZA AEROPUERTO, ARGENTINA
CBUF. 42452 =T6443 __ BUFFALOY NeYey USA
T ORUR 34,12 -118.18 BURBANK, CALIF., USA
CNS ~16.51 145,43 CATIRNS, QUEENS. AURTRALTA o
CAI 30.08 31.2¢ " CAIRD-INT. ARPT. ARAB REP, OF EGYPT
. ccu e 44450 =,34 - CALCUTTA, INDIA o A
LI " 34,08 ~118.08 CALTECH KN
CAN . 23,06 113,16 CANTON, CHINA (G!IANGZHOO,ZHG) 0
cPY -34.02 18.28 "CAPETOWN-MALAN ARPT, REP. S. AFRICA
cva 24,53 113.40 CARNARVON, W AUSTRALTA
€AS 33.39 -7.35 CASABLANCA, MOROCCO
____ORD. 41459 ~87.54 _ CHICAGD, ILL-DOHARE ARPT, USA
' cHE ~43.42 172,38 "CHRTSTCHHRCHy. NoZeo
S ocum 53,35 -64.27  CHURCHILL FALLS, NFLE., CANADA - X
CVvG 39,06 84,31 CINCINNATE, UHIO, USA
CoK 9,58 76415 COCHIN, INDIA
CMR’ 6.56 79.51 COLNMBO, CEYLNN v
_ RML 6,56 719,51 COLOMBN, CEYLON-RATMALANA )
: CPH 55,40 12.35 COPENHAGEN )
e W CPY s, 85060 - 12435 COPENHAGEN, DENMARK -~ -
DAC 23.42 90,22 DACCA, BANGLADESH
DKR 14.40 -17.26 DAKAR, SENEGAL o .
NAM 33,30 36.19 DAMASC'IS-MEZZE ARPT, ARAB REP, OF SYRIA
DAR 12423 130.44 ___ DAR ES. SALAAM, TANZANTA
DRY -12.28 130,50 . " DARWIN, NT. AUSTRALIA. -
YDA - 64,04  -139,25  DAWSON CITY, Y.T. CANADA
yon 55.46 -120.14 DAWSON CREEK, BoC. CANADA
DEL, 28.35 17,07 DELHI-PALAM INT. ARPT, INDIA
DEN’ 39,43 ~105.01 DENVERy- COLD.y USA a
_DTT 42,13 =B3,22 _ DETROIT-METROPOLITAN WAYNE CD. ARPT., MICH., USA
DTV 42,25 -83,01 DETROIT, MICH-METROPOLITAN APT
DET 42,20 -83,03 DETROIT, MICH., USA o
R 177 N 26018 777777 50,087 77T DHAHRAN, SAUDI ARABIA (AZ-ZAHRAN)
JKT -6.10 106448 DIAKARTA, JAVA, INDONESIA :
DOH 25,17 51,32 DOMA (AD-DAWHAH) QATAR, ARABIA
DLA 4,03 9.42_ . DOUALA, CAMERDON e
Tpxe T T25.18 T T Ts5,18 7 DUBAT  (DIIBAYY), TRUCTAL OMAN'
DUR =19.55 3056 DURAAN, REP OF S. AFRICA _



.82 o ~29.55

DURRAN, REP. So AFRICA®

30.56
iec .. -2t.08 -109.23 ... EASTER TSLAND, PACIFIC OCEAN
Y XD 53.33 -113.28 EDMONTON, - ALTA,, CANADA
o XYEG e +.53433 . =113.28 _ _ EDMONTON-INTERNATIONAL ARPT, CANAD:
VPS ) 30,29 i 86.30 EGLIN A F, BASE.FLA,.'SA
ELD o - 61.14 _~149.,54 ELMENDORF, AFB, ALASKA, (JSA
EVN 40,10 44,31 EREVANy ARMENIA, USSR (YEREVAN)
_ FAL o 64451 _ -147.43  FAIRBANKS, ALASKA, USA Eh
FIN 6435 147,50 FIMSCHHAFEN, NEW GUINEA i
YFO S54e46 -101,53 FLIN FLON, MAN, CANADA  _ e
FRA 50402 8.33 FRANKFURT, GERMAN FENERAYL REP, <,
e H6S ... B30 o-13.15 . FREETOWN, SIERA LEONE = = .
YF8 ) 63.44 -68,28 FROBISHER PAY, N.W.T. CANADA ..
; LFNC . 32.38 .0 =16454 ____ FUNCHAL, MADERIA 1S. . . _ L
GVA : : 46,13 6.09 GENEVA=-MEYRIN
PIK 55.30 -4,36 GLASGOY, SCOT-PRESTWICK ARPT o o
GHV 69415 -53.33 GNDHAVN, GREENLAND ° o
e GO 13029 144,48  ~ GilAMy, MARIANAS (AGANA NAS)
HLZ -37.47 175:17 HAMILTON, NEW ZEALAND &
CHAN 21.02 105451  _ HANDT, N VIETNAM ) .
CHAV 23,08 -82,22 HAVANA, CUBRA .
HEL 60.10 . 24.58 HE1L.SINKI, FINLAND - e N - e
170 19.43 ~155.05 HILO, HAWATI, USA
ey HBA . T82050 147019 HOBART, TASMANIA - - -
" HKG 22.20 114,12 HONG KONGy BR CROAN -COLONY L
CHIR o =942T 159457 __ HONIARA, GHADALCANAL, SOLOMON
HANL 21.20 ~157.55 . HOMOLULL,, OAHU HAWAIT, USA -
1AH 39.59 -95.27 HOUSTON (INTERCONTINENTAL_APT) TEXAS, USA £
1Bz 38,54 1:26 IRIZA, SPAIN
IND 39,46  -86.09 INDIANAPOLTS, INDey USA N -
TYK 35,39 -117.49 INYOKERN, fALIF., USA o
~ 104¢20  IRKUTSK, USSR | !
-73.13 ISLIP, MoYes USA L.
~8.49 ISTANBUL, TURKEY (HAVA ALANT)
27.09 TZMIR, TURKEY. - 5
. 28414 JOHANNESBURGy R § AFRICA (JAN SMUTS) G
~134,27 JUNFAU, ALASKA, USA
- KBL 34,30 69,10 ___ KADUL, AFGHANISTAN
a66 - " 20,54 ~156.26 KAHULUT, MAUI HAWAIL, USA
ERB : -19 32.25 KAMPALA, UGANDA (ENTERRE)
KDH 31.32 65430 KANDAHAR, AFGHANISTAN
. RNO o 2642B 80420 - KANPUR, INDIA®
KHT 24452 67,03 KARACHI, W PAKISTAN
. KTM o 1Te4s2 85,20 _KATMANDU, ‘NEPAL o ) R
KDJ -3,57 1122.35 77 KENDARI, CELEBES, INDONESIA: .
HRK. 50,00 36415 KHARKOV, USSR e e i o
KRT 15.36 32.32 KHARTOUIM, SUDAN
R KUF o -k 13 .. 155.38 __ JKIETA., BOUGAINVILLE SOLOMON IS )
LT T 50.26 7730431 7T KIEV, USSR=JULTIANT ARPT, -
KB ~28.43 24446 KIMBERLEY, REP NF_S AFRICA
} 18.00 76,50 KINGSTON, JAMAICA o
o k8,00 -T6.50 _KINGSTON, JAMATCA-TINSON PEN
- 58,59 T =2458 T T KIRKHWALLy ORKNEY TS. SCOTUAND |
N KRN 6T.51 20.16 __KI'RUNA, SYEDEN e
KOA~ ) T 21,26 T ~157.44 T TTTKONAy KATLUA, HAWAIT, USA
0Tz 66,5% ~162.39, KOTZEBUEy ‘ALASKA, USA
KRK 50,03 19.58 KRAKOW, POLAND -~ 1T
KUL 101.43 __KUALA LUMPUR,  MALAYSIA .
TUTKRWY TS T 474457 T RUNATT, KUWALIT T T T
KHA_ 167,20 _KHAJALEINy MARSHALL IS.



T TUAGDS=TKESA ARPT, NIGERIA

agn e

.. LAKE TAHNE, CAtIF., USA (SO, LAKE TAHOE ARPT)

LA ‘PAZ, ROLIVIA
LAPAZ, MEXTCO

_LAS VEGASy NEV., USA

_LIHUE, KAUAT HAWATT, USA

LAS PALYAS, CANARY IS

LENINGRAD, USSR (KOLOM' AGT APT) 7

LTMA, PERU R e
LISRON, PORTUGAL

LIURLJANG, - YUGOSLAVI®
LONDON

" LONDON, ENGLAND-GATWICK ARPT =~~~ 77777~
LONDON, ENGLAND=HEATHROW ARPT

LONDONy ONT., CANADA

" MANDALAY, BURMA

LOS ANGELES-INTERNATIONAL ARPT, CALIF., lISA
LUANDA, ANGOLA ]

LUANG PRABANG, LADS

LURROCK, TEXAS, USA

LUXEMBOURGy LUXEMAOURG (FINDEL)

MADRAS, INDIA

MADRID, SPAIN (BARAJAS)

MADURAT, INDIA
MALAGA, SPAIN

MANILA-INT. ARPT, PHILIPPINES

" MARRAKECH, MNROCCO

MAZATLAN, MEXICO

 MOMBASA, KENYA

MC MURDO, ANTARCTICA
MELROURNE~-TULLAMARINE ARPT, VICey AUSTRALIA
MIDWAY .T1SLAND, PACIFIC QOCEAN ‘

MILAN, ITALY-FORLANINI-LINATE

MILAN, TTALY-MALPENSA ARPT

" MONTREAL, -QUE., CANADA

MONROVIA, LIRERIA
MONTEGO BAY, JAMAICA . N
MONTEVIDEO-CARRASCO AERGPUERTO, URUGUAY
MONTEVIDED, URUGUAY

MOSC OW

MOSCOW, (1SSR-DOMODEDOVA ARPT

MOSCOYy US (MOSKVA-SHEREMETYEVD ARPT) USSR -

MOSCOW-VNUKOVO ARPT, USSR
MUSCAT, OMAN (MASQAT)

NAIROBI, KENYA {ENTERRE}
NANDI, FTJI 1S,

" NATAL: BRAZTL

NAPLES, ITALY (NAPOLI)
NASSAU, BAHAMAS

NEW ORLEANS, LA., USA

NICE, FRANCE (COTE D'AZUR)

" NORFULK, 1S. PACIFIC OCEAN ~~ 777~

77 MOVOSTIBIRSK, USSR

TNEW YORK, NY-KENNEDY INT ARPTS 7777777 o e

NICOSTA, CYPRUS
NOME, 'ALASKA, USA .

NOUMEA, NEW CAL-MAGENTA ARPT

GAKLAND, CALIF,, USA:-

Lns 6.37
CTVL 38.54 ~120.00
.LPB -16.30 ~68.09
LAP 254410 -110.18
LPA 28,06 15. 24
e LAS 36,11 -11S8.08
; LID 60401 30417
LW 21,59  =159.21 -
LIM -12.03 -77.03
LIS 38,43 -9.08
LJ9 46,03 14031
LON Sl.40 ___ _  el5___
LGw 51,09 -e21
LHR 51.27 -.28 ~
YXxu 42,59 -81l.14
LAX 33,56 -118.24
LAD -0,48 13.14
LPQ 19,52 . lo2.,08
LBH -101.51
Lo Lux o 6,10
MAA 78.15
MAD 40,28 -3.34
XM 9.56 78.08
e AGP e 35043 =425 S
MOL 22.00 96405
OMNL 14.34 121.01
RAK 31.49 ~8.,00
MZT 23,13 -106.25
TMMM -77.50 166.25
. MEL o -37.49 144,58 -
MDY 28.13 -177.26
e WIN i %5027 %616
MXP 45,38 8.44
MRA -4,03 39,40
MLW 6.18 -10,47
. mBY 1830 =77.55
cso -34,52 =56, 02 -
e MvD L. w3483 =56.11
YL 45,28 -73.45
MOw 55.45 37.42
DME 55.25 37,35
e SV .. 858045 37035
VKO 55437 37.17
MCTY 2337 584,35
NBO -1.17 36449
NAN -17.48 177.25
NAP 40,51 14017
o NAS 2505 " =TT7.2Yy
NAT -5.47 -35.,13
e MSY 2958 -90,07
JFK 40,38 -73,47
NCE 43,40 T.14
1co 35,11 733,23
} ~ OME
NLK
MWy 22416 166427
ove 55,02 82,55
0AK 37.47 -122,13.
0Ds 46,28 30,44
OKA ~ 26,22 127,45 .
oKC 35,28 ~97, 32
oMA 41,16 -95,57

0DSSSA, USSR . i
OKINAWA, RYUKYU IS. (KADENA)

" OKLAHOMA CITY, OKLA., USA
- OMAHAy NEBs USA ... .



_0SLN, NORWAY~FORNEBY ARPT

T SAN DIEGOY CALIF., USA ~ 77w o

MSK,y USSR
OPORTO, PORTUGAL
OSAKAy, JAPAN (KOKUSAT-KtIKO)

OSL0, NORFAY
NTTAVA, ONTARIO, CANADA
PAG PAGD, SAMOA

_ PANAMA CITy, PAN-TOCUMEN ARPT

PAPEETE, TAHITI, FR PNLYNESIA
PARIS, FRANCE-LE BOURGET. ARPT

PARTS, FRANCE-ORLY ARPT

PARIS-ORLY ARPT, FRANCE

PARTIS-VILL ACOUBLAY AERODRAME, ERANCE :
PEKING, PEIPING, CHINA (NANYANGCHANG)
PERTH, W AUSTRALIA :
PHILADELPHTA, PAs, USA

PHOENIX, APIZ.y USA
PISA, ITALY »
PONAPE, CAROLINES

PONAPE, CARNLINES, PAC. NGEAN

POKT At PRINCGs HALITI

PORT ELIZABETH, REP. S. AFRICA

PORT MORESHY, PAPUA, N GUINEA
PDRT OF SPAIN, TRINIDAD
PORTLAND, OREes USA =
PRAGUE, CZECHOSLOVAKIA
PYONGYANG, N. KOREA
QUEBEC, QUIE. CANADA

RABAT, MNROCCO
RABAUL, NEW BRITAIN, N. GUINEA
RANGOON, RURMA
RAROTONGA, COOK IS, S PACIFIC
RENDy NEV.s USA
REYKJAVIK, ICE. KEFLAVIK ARPT,

Ly

REYKJAVIXKy ICELAND
RI0 DE JANETRO, BRAZIL (AERNPNRTO DO GAl FAD)

" RID DE JANERIN, BRAZIL (SANTOS DUMONT ARPT)

RTIO DE JANERIO, BRAZIL {SANTOS DUMONT ARPT)

'RIYADH, SAUDI ARABIA, AR-RIYAD
ROME-CIAMPIND ARPT, ITALY _

ROME, ITALY

_-ROME~-LEONARDO DA VINCT DI FIUMICINO ARPT, ITALY

SAIGON, S VIETNAM (TAN SON MHUT)
SATPAN, - MARTANA IS

T SALTSBURY, RHODESTA

SALT LAKE CTITY, UTAH, lISA

SALZBRURG, AUSTRIA
SAMARKAND, USSR

SAN FRANCISCO, CALIF., USA

"SAN JUAN, PUERTO RICO

SANTA FE, NoMeo USA-

SANTIAGD, CHILE
SAQD PAULN, RRAZIL :

" SAQ PAULD, RRAZIL-VIRACOPOS AEROPORTO ™~~~ T

SAPPORD, JAPAN (OKADAMA ARPT)
SAPPORD, JAPAN
SEATTLE-TACOMA INT. ARPT, WASHINGTON, USA

121,23

55.00 73,22
T S OF ¥ -8.36
34447 135.26
29,55 104645
59,55 10.45
e 45.25  =T5.42
~-14,16 -170.42
i 30410 _=B5.41
~17.32 -149.34
48,56 - 2626
48.45 2.24
.. 4BLAS 2,26
48,45 2.10
e 3B44T _116.23
-31.57 115.58
39,53 -75.14
33,27 =112.05
B 43,43 CL0.23
6458 158,13
6,58 158,13
18,32 -72.20
-33.58 2%5.40
-9,30 147,10
R 10,30 -61.31
45,33 -122.36
. 50,05 14.26
39.00 125.47
46,47 -71,23
34,02 -6.51
-4413 152411
16,47 96.10
=311 =159.46
39,31 ~119.48
64,02 -22.36
64,02 ~22.36
i -22.50 -43,15
-22.55 -43.10
B -22.55 . -43,10
24,32 46,43
41,48 12,36
41.46 12.13
41,46 S 12.13
10,49 106440
) 15.10 145,45
-17.50' 31,03
40,46 -111,53
47.48 13,02
39,40 66.58
R T 32443 TTTTUULLL7,09 7T
37,37 -122,23
T 8,28 T T L6kl 07 T
35.42 -106.57
~33.30 -70.40
23,32 -66,37
- 23.00 47,08 "
43,30 1,21
S 43,03 7T 181,20 T
47,27 -122.18
37,32 126,56
37,23 5,59
S A0 TN ¢ SO
ESTRY

_.SHANGHATL,

SEOUL, REP OF KOREA
SEVILLE, SPAIN’

"SEYCHELLES lS-y'lNDiAN’DCEAN'm""m"“mm"m3”m

A

£

s

o,
Yemser



CSNN T T T 82430 T =9.53 77T SHANNON, IRELAND (LIMERICK)

CUSING 12y 103,54 - SINGAPORE, SINGAPORE (PAYA-l ERAR)

- SOF 42,40 23.18 SOFIA, BULGARTA (SOFIYA)- .

SFJ. 6T.00 -50.59 . SOMDRE 'STROMFJORD, GREENMLAND N
YJ7 43,33 -58,35 STEPHENVILLEs NFLNDe CAMADA

STO. 59437 17.55 . STOCKHOLM, SWEDEN.(ARLANDA)

BMA ‘ 59,21 17.55 . STOCKHOLM, SWEDEN-BROMMA ARPT \

- STT . 18.21  =64,59 - ST, THOMAS (HARRY TRUMAN APT) VIRGIN I1S. USA » o
SYD -33.52 151.13 ) SYDNEY~KINGSFORD SMITH ARPTs NEW SOUTH WALES, AUS,
TNN 23.00 120.11 TAINAN, REP OF CHINA (TAIWAN) L
TPE - 25.03 ~ 121.30 TAIPEL, REP. OF CHINA (TAIWAN)

_TNR -18.55 C4T431 ___ TANANARIVE, MALAGASY REP. {ANTANANARIVO)
TRW 1.25 173.00 TARAWA, GILBERT ISe.y PACIFIC OCEAN
TAS _ 41,20 69,18 " TASHKENT, USSR . o
THR A 35,40 51.26 - TEHERAN, IRAN (TEHRAN)

TLY _ s 32,07 34445 TEL ' AVIV, ISRAEL -
T 32,32 -117.01 TIJUANA, MEXICO
o TR 11615 =60.40  TORAGO,. TRINIDAD AND TORAGH:

© TYD 35,33 ' 139,46 TOKYO ~KOKUSAT-KUKO ARPTy JAPAN
TOM . lbs46 3,01 - TOMROUCTOU, MALI

-~ THH ~21.17 ~175.08 _ TONGA, TONGATAPU (FUAAMOTU ARPT) NEW HEBRIDES

LYYz L o 43,41 . ~79438. TORONTO=INT. ARPT, QUE., CANADA
TLS ' ' 43.36 1.26 TOULOUSE, FRANCE o
TRZ A 17.43 . 83,19  TRICHINOPOLY, INDIA {TIRUCHCHIR) _

TRR 8,34 8l.14 TRINCOMALEE, CEYLON

TIP 32458 " 13412 . TRIPOLI, ARAB REP, OF LIBYA

TRV B.28 76,57 TRIVANDRUM, INDIA

TKE 39.20 -120.11 ‘ TRUCKEE, CAl IFORNIAy USA

TKK T.23 151.43" ' TRUKy CARNDLINES, PAC. OCEAN

TUS .. .. .32.3  -110.58  TUCSONy, ARTZ., USA "
TUN 36.48 10411 TUNISy TUNTSIA oy

RN 45e03 7«40 _ TURIM, ITALY (TORINO) i
TWF 42434 -114.23 TWIN FALLS, IDAHO, USA
ULN 47,55 106.53 ULAN BATDR, MONGOLIA (ULAANBAATAR)
viLe 39,23 22 VALENCIA, SPAIN (VALENCE)

YW - 49,11  =123.10  VANCOUVER-INTERNATIONAL ARPT, R.Ces CANADA

AR T 4B.25 -123.22 VICTORIA, BeCa.y CANADA _

VIE . 4B.,13  16w20  VIENNA, AYUSTRIA (WIEN, VIENNE)

VTE 17.58 102.36 » VIENTIANE, LAOS :

WAK 19.17 166,37 WAKE "ATRPORT, WAKE ISLAND, PACIFIC OCEAN
WKE 19.17 166.36 WAKE TSLAND, PACIFIC OCEAN

JMWAL L. AT.28  =115.56  WALLACE, IDAHO, USA _ B
WLS "7 -13.18 -173.10 WALLIS ILES, Se PACIFIC OCEAN

CWAW T 32418 21,00 WARSAW, POLAND (WARSZAWA)

WAR ; 52.15 21.00° WARSZAWA (WARSAW)
1AD "~ 38457 -17.27___- WASHINGTON DG-DULLES. INTERNATIONAL AIRPORT, USA
nca - 42,19 -83.,25 WASHINGTON DC-NATIONAL ARPT, USA

CMLG e AL 174646 0 WELLINGTON, N.Z. S
YVG 49,53 -97.09 WINNTPEGy MAN., CANADA o
MR ... —3l.31 137.10 .  “YOOMERA, S. AUSTRALIA
YAP 9.34 138,09 . YAP, CARDLINES, PAC. OCEAN
YIF - 62.27 -114.21 . YELLOWKNIFEy NeWoToy CANADA
IAG 45,48 15.58 - -~ ZAGREB, YUGDSLAVIA 7
LAM .., 6454 122405 _  LAMBODANGA, PHILIPPINE IS _ .

INZ o 6.10 39,11 ZANZIBAR, TANZANIA

R 47,27 8433  ZURICH-KLOTEN FLUGHAFEN, SWITZERLAMD




N

NEW YORK 10 PARIS AT MACH 1.2
SCHEDULE BLOCK TIME ON ONE WAY(HRS)= 4,7
" 'RATE OF' CLIMB(FEET/MIN)s. 3333,333  ~ ~ CRUISING ALTITUDE(FEET)= = ~ 40000~ ~RATE OF DESCENT(FEET/MIN)® 3333,333
TCLIMBING GROUN ~SPEED (MILES/HOUR) 2570¢00 - CRUISING SPEED (MILES/HOUR)="79200 DESCENDING GROUND- SPEED(MILES/HIUR) 8570000 —— ~-——
o - _ FLIGHT ALTITUDE AND DISTANCE: PROFILE IN 1/10 HOUR INCREMENTS.
—__ ALTITUDE ‘
20000 40000 40000 40000 40000 40000 40000 40000
40000 40000 . 40000 40000 40000 49000 "~ 40000  400v0
40000 40000 40000 40000 40000 49000 40000 40000
40000 40000 40000 40000 40000 49000 40000 40000
... Y0000 40000 40000 40000 40000 49000 40000 40000
40000 40000 40000 40000 TT40000 25000 77 o
DISTANCE
57400 $7.00 79.20 79420 79420 79,20 79420 79,20
79420 79420 7920 79420 79420 __ 79.20 79420 79,20
79420 79.20 79.20 79.20 79420 779,20 7T 79420 7T 79420 T

79+ 20 79,20 79:20 79420 79420 79.20 7920 79,20 'S

79.20 79.20 79.20 79420 79420 79.20 79420 79,20 P

. 79,20 79.20 79:20  79+20 79.20  57.00  S7.00

__TOTAL INPUT PROFILE DISTANCE = 3633+60 STATUTE! MI{'ES_
 FLIGNT PROFILE TIME = 4e70 HOURS IN THE AIR i



" COMPUTED GREAT CIRCLE LEG DISTANCE =
' LEG START LATITUDE =

T LAT.

"LEG END LATITUDE: &

COURSE.

LONGes
- ~ ANGLE

.-73.33_
72044

'71036
70,07
58,76

-67.‘3 T

66,06
66,67
«63,25

" wb) 80 )

60, .33

“ a5B.B2

'57.29
=55,73
-54.14
=52,52
=50.88

C=89,21

=47.51
=45,80
=64,05

-42,29

-40.51

“38.70

-36.89
=35,05
=33,21
=31,35
29,49

T o=27.,62 7

=25.75
-23,88
.22001
=20,15

~18.29
16,45
. =14,61

=12,79
'10098
=9,19
=Teb2

C w568

3.95
.2.25

-.57

.85
2 02

40,63

" 4BeT2

60403

604,10
6011

60012 ~

60e12
60.11
60,09
60,05
60401

59,95 T

59,87
59,78
59,67
59,53
59,37

59419

58,97
58,73
S8.44
S5B8e412
57476

57435

56,89
56,38
55080

GEOMAG,

" 60,05
60408

LAT, .

52.33
52.83
53440

" 54,406

55,15 -

S4¢62

53,61

52.69

51466

50651

49,21

47.74

46,07

44,17

. 42,00

39,51
36,63
33.29

290‘0”'

24,87
19,57
13,41

7,37

54469

5530 7

55.88
56,44
56,97
57,48
57.95

$8.39 -

58,81
59,18
59,53
59,83
60,11

60e34

60,53
60,69
60480
60.87
6099
60489
60,84
60.75
60062
60,45
60424

59,98

59,70
59,37

59,01
58,62

58.19

57,73 ~

57.25
56,73
56,18
55461
55002

S54¢40 -

53,76
53,09
52,41
S1. 81

51,29

71012
T 30749

ATMOS,
DEPTH

" GR/S73.

"~ CMe

193.27

" 193.27

193027

362246
LEG START LONGITUDE = =73
“LEG END: LONGITUDE =

THE INITIAL COURSE ANGLE: =

-2

77

o3g -

CHARGED PARTICLES AND GaMMA -
DOSE RaTEl(MREMS/HR)

193,27

1930?7
193.27

193.27

193,67
193,27

" 193,87 -

193.27

19327

193.27
193.27
193.27

193,27

193.27
193.27
193.27
193.27
193627

7193427

193.27
193.27

193,27

193,27 .

193627
193.27
193427
193,27
193.27
193,27
193,27

193,27 -

193.27
193,27
193.27
193,27
193.27

19327

193,27

193,27 -

193,27
307,49
710012

53,877
- NEUTRONS TOTALI DOSE RATE:
DOSE RATE (MREMS/HR) DOSE RATE (MREMS/HR)
- SOLAR MIN, - SOLAR AVBe -~ SOLAR MINi SOLAR &V
+ 023644 +022716 0116206 0111642
053269 4048576 0234401 213752 -
102022 « 0895690 0468111 0410928 _
9102675 4090130 (468666 © - ,411386 -
«103305 0090681 2469163 0411829
9103913 4091212 """ g 46966 =" 3412255 —
0104496 091722 “o%70139 012668
«104723 +091%20 470392 ¢ »412882
104854 1692034 4470580 ,41304¢
1104977 ,092141 ,470758 ,413197
+10509¢4 0092243 470926 413362
0105202 4092338 (471082 4413477
.105303 0092626 471228 0413602
«10539¢6 - 2092507 4713581 . e413717
105480 2092580 471483 413821
«105556 0092646 W4T1591 +413915
«105622 092704 - 0471687 0413397
9405679 ———n g 092754 - (4T 1T HD e 414068 ——
105727 2092795 471837 e416127
- 4109764 «092628 2471832 416176 o -
- ¢105792 «092852 W471932 0414208 !
.105810 «092868 T 4471958 +4164230
105818 «092875 .471969 .- akl4260
0105816 = 4092873 -~ (4T1985 - 414237 - ——
105803 092862 471967 414222
«105781 . 092842 471915 414196
«105748 092814 .671868 0614153
"~ 4105706 - 0092777 © L4T1807 e816101
0105654 0092732 47{733 0616037
, 105693 e [ 0Q26T8 s (4T 1664 i  41396] o
»105522 « 092617 «471563 413873
2105442 $ 092547 471428 413774
0105354 " 00926470 «471301 0413665
105258 «092386 471162 4135645
«105153 +092295 471011 0413616
0105064~ 092197 <-4 TDBSQ ——m 4413276 -
010492 « 092092 470677 0413128 -
0104794 0091982 2470434 «412370
«10466] « 091865 470302 0412905
2104230 «091689 . 469921 0412678
103635 2090969 0469433 0412060
9103016 - 0090428 o 9468926 . e 0411626 -
,102376 ,089868 ,468401 411176
2101714 ., 089299 467858 410711
,1al186 ,088885 ,463228 L406911
1052793 10481643 1233925 213318
+023428 1022508 .1159:3 .111399

e

" SOLAR MIN" SOLAR AVBe ™
0092562 0088927
T 181132 T 4165176
«366089 0321369
6365971"'“Wm””o321256 -
+365858 0321148
0365748 T 4321064
2365643 0320943
T e365669 T +320963
0365726 321011
,365781 «321056
0365832 0321099
" 9365880 T 0321139
+365926 +321176
+366002 e321241
+366035 9321269
«366065 . 321293
0365090 — ¢321314 ——
+366111 +321332
0366127 0321345
0366140 ¢321356
" e366147 " 0321362
+36615] +321365
0366150 " +321364 ~T
0366146 ¢321360
0366134~ 432135]
0366120 0321340
"9366102 ~ 4321324
¢366079 0321305
T 9365052 4321282 ——~
0366021 321256
.365986...mnmm .321227
0365967 *321195
+365858 321121
- 0365809 4321979 —————~
 +365756 ¢321035
¢365700 - -~ ¢320989
0365642 0320940
«36569] © 320989
0365798 321091
0365910 ——— 321198 ———
366025 0321308
0366164 ——— - 43216422 - - -
362062 ,318026
181131' : 165175
o092525 0088891

1.80



CHARGED PARTe " NEUTRONS =~

GAMMA RaY

TOTAL-

2.09381 MILLIREMS PER FLIGHT PROFILE

TOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS = 1.62793
'0TAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS = 1.43168 60967 1484135 MILLIREMS PER FLIGHT PROFILE
\VGs DOSE / FLIGHT PROFILE HOUR (SOLAR MIN,) = 36637 .09912 «44549 MILLIRADS PER HOUR
\VG, DOSE / FLIGHT PROFILE HOUR (SOLAR AVG,) = /3046l 08716 39178 MILLIREMS PER HOUR.
AVGe DOSE / BLOCK TIME MOUR (SOLAR MINIMUM) = ,32888 e09412 +42299 MILLIREMS /. (BLOCK TIME) HOUR
aVGs DOSE / BLOCK TIME HOUR (SOLAR AVERAGEY = .28923 08276 37109 MILLIREMS / (BLOCK TIME) HOUR»
.EG BLOEK TIME = PROFILE: TIME & §025 HOURS -
1
e - -Un
-
- e s i - — - l

-

L

8

&)
[



LOS ANGELES ° ~~  'TO  PARIS " SUBSONIC FLIGHT (0.75 MACH)
SCHEDULE BLOCK TIME ON ONE WAY(HRS)=s 116
“"RATE OF: CLIMB(FEET/MIN)® 2000000 CRUISING ALTITUDE(FEET)= '~ 36000 ~~ RATE OF DESCENT(FEET/MIN)® 2000.000
~WCLLi_MBING''GROUN " SPEED (MILES/HOUR) 2413400 ~ CRUISING SPEER (MILES/HOUR)= 495.80 =~ DESCENDING GROUND SPEED (MILES/HIUR) B413e00————~

FLIGHT ALTITUDE AND DISTANCE: PROFILE: IN 1/10 HOUR INCREMENTS.

____ALTITUDE

.12000 24000 36000 36000 36000 36000 36000 36000
36000 36000 . 36000 36000 36000 3,000 36000 36000
36000 36000 36000 36000 36000 36000 36000 36000
36000 36000 36000 35000 36000 34000 36000 36000
35000 36000 36000 , 35000 36000 3.000 36000 36000
T 38000 7 36000 T 36000 T 36000 736000 T 34000 T 36000 T 36000 S T
36000 36000 36000 36000 36000 . 36000 36000 36000 :
35000 36000 36000 ~ 36000 T 36000 T 36000 T 36000 & 36000 oo
36000 36000 36000 36000 36000 - 34000 36000 36000
35000 36000 36000 36000 © 36000 34000 36000 36000
36000 36000 36000 36000 36000 36000 36000 36000
36000 7 36000 7736000 773600077 36000 734000 T 36000 36000 - -
36000 36000 36000 36000 36000 © 34000 36000 36000 »
36000 36000 © 36000 36000 ~° 36000 ~ 32000 36000 36000 o
24000 12000 0 N
_ DISTANCE
41430 41.30 41,30 49,58 49,58 49,58 49,58 49,58
49,58 49,58 " 49,58 49,58  49.58 ° 49,58 ° 49.58 49,58
49.58 49458 49,58 49,58 49.58 49,58 49.58 49.58
49,58 49,58 4958 49,58 49,58 . 49,58 49,58 49,58
49.58 49,58 49,58 49.58 49458 49,58 49458 49,58
T 49458 77 49.58 77 49¢58 T 49458 T 49458 T 49,58 T 49458 T 49,58 S
49458 49458 49.58 49458 49458 49,58 49458 49458
49,58 49,58 49,58 49,58 = 49458 49,58 49.58 ~ 49.58
49,458 49,58 49,58 49.58 49058 49,58 49.58 49.58
49,58 49,58 49,58 49,58 49,58 T 49,58 7 49,58 49,58
49.58 49,58 49458 49,58 49,58 49,58 49,38 49,58
" 49458 49458 T 49,58 T 49458 49458 T 49,58 49458 49,58 S —
49,58 49,58 49,58 49.58 49.58 6Q.58 49458 49,58 .
49,58 49,58 49¢58 49458 49458 7 49,58 49,58 49,58
41430 41,30 41,30

_TOTAL 1NPUT_9R9F1L5:9;§IAN§§'3m 5652002 STATUTE: MI'ES

FLIGHT PROFILE TIME = 11450 HOURS. IN THE AIR



COMPUTED GREAT CIRCLE LEG DISTANCE =

LEG START LATITUDE =

CLAT,

34,24

34,73
35,22
35,75
36,33

36491

37,49
38106
38,63
39120

39,77

40,33
40,89
41,46
42,00
42,55
43,09
43,64
44,17
44,71
45,24
45,77
46,29
46,81
47,32
47,83
48,34
48,83
49 33
49,82
50,30
50,77
51424
S1.71
52416

52,61

53.05

53449

53.92
54,33
54,75

" 55,15

55,54
55492
56,30
56,66
57.02

57,36

57,69
58,01
58,32

LONG!.

~117,94

-117,52
'117010
'116063
~116,10
'115057
-115,03
114,49
~113,93
=113.37
112,79

-112,21

=111,62
~111,01
=110.40
«109,78
«109.14
=108,49
=107.8¢4
=107.17
-106,48
=105.79
«105,08
=1064,35
~103.,62
'102087
=102,10
=101,32
~100,52

=99,71 77

-98,88
=38,04
=37,17
«96,29
=95,.,39

-94,67 "

923,54
-32,58
«9]1,61
'90061
=89,60
«88,56
=87,50
86,42
=85,32
-84,20
~83,06

.80171

«79,50 "

~78,28

I3

-81,9p "

OURSE
NG

""LEG END LATITUDE =

C
A

LE

564849 THE INITIAL COURSE ANGLE =7 35,038
34.00 LEG START LONGITUDE = =118+15- °
48,72 T LEG END LONGITUDE = ~ 7~ 2438 o - .
GEOMAG,  ATMOS,  CHARGED PARTICLES AND GaMMa =~ . NEUTRONS TOTALI DOSE RATE
LaT. _ DEPTH ‘DOSE RATE (MREMS/HR) DOSE RATE (MREMS/HR) DOSE RATE (MREMS/HR)
- o snz:ﬂ‘ ‘SoLAR MIN, SOLAR AVGe — SOLAR MIN, SOLAR AVBe =~ SOLAR MIN. SOLAR aVGse -
CM,
41,26 B827.93  LN56611 0055474 «011776 .011539 .068387 2067016
41,81 Si6e%2  L112710 «106939 - .030042 « 028506 $162752 +135643
42,35 307449 ,152000 «140911 04282 «039697 .194821 «180608
42,95 233431 0229644 0210069 T ,065202 "~ 4059696 «294646 « 269765
43,61 233,31 .232827 «212709 ,066411 2060673 2299239 .273382
TTT44,2677 7233431 72362037 74215330 067618 «061642 303821 " $276972 —
44,91 233431 ,239571 +217931 .06882; 0062605 2308392 «280536
45,56  233.31  ,242930 " e220512 070022 + 063560 312952 1284073
46,21  23343] 246281 © 0223074 w0T1220 + 064509 «317500 «287582
46485 23331 4249622 0225616 .0;2414 0065650 .322036 +291065
47,50  233.31 «252954 0228137 073605 +066383 ,326558 2964520
T 88,1477 2334317 ,256275 T T T,230638 ~e 074792~ 067319 " .331067 — 4297948 -
48,78 233431 ,259586 «233118 +075975 2068228 +335581 03013647
49,42 233.31 ,262886 0235577 077155 2069140 «360041 «306717
50,05 233431 ,266172 «238048 .07827¢ «070000 2366443 +308048
50,69 233,31 «26%420 T 42640867 <U78720 " 4070377 +348160 3112643
51432 233431 272656 0243672 $ 079167 «070751 .351823 0314423
TB1494 T 233431 772758787 T T T e2646466 T 4079612 T L,071124 T ,355430 T *317588
52,57 233,31 ,279086 0249242 + 080056 +071495 +3591642 +320736
53,19 233¢31  L?81479 +251317 .080509 071882 361938 T 4323199
53,81 233431 ,282067 0251842 «080986 «072308 «363033 ¢326150 W
54,43 233.3) 0282652 ~ ~ " +252365 - 4081461 - 0072732 0364113 «325097 ! -
55,04 233.31 ,283234 +25288¢ «081933 «073154 .365187 «326038
55,65 ° 233631 T L 28381377TTT 77, 253401 2082403 W0735T3 T G 366215 T 4326974
56,25 233631 .2841646 ¢253693 « 082718 +073653 .366855 «327546
56,86 233431 . ,284166 74253679 T ,082826 +073945 0366972 0327523 -
57,45 233,31 2284146 2253665 ,082932 4074035 367078 327700
58,05 233431 ,L284166 T 425365} 083037 2074126 .367184 «327776
58,63 233,31 ,284146 2253637 .0831642 074215 - ,367298 327852
59,22 © 23343)1 77 ,284166 T 4253623 T ,083246 T, 074304 - 0, 367392 - 4327927
59,80 233431 ,284146 ¢253610 ’ ,083349 $ 074392 2367495 328002
60,37 233.31 284146 © 4253596 - - L,08345) 074479 3675397 «328075
60e94 23331 +2B6146 0253583 « 083552 0074565 «3676938 «328148
61450 23331  ¢2B4166 T 4253579 - v 4083652 0074659 «367738 0328220 -
62405 233¢31 284146 +253557 «0837590 074734 .367896 «328292
TT 62,60 T 233431777 ,284146° 92535446 ,083848 ~4074818 = (367994 - ——— , 328362 ——
63,14 233431 286146 2253532 + 083944 00745900 +368090 0328631
63.67 233¢31  ,284166 +253519 .084038 2074980 .369135 +328500
64419 233631 +284166 0253507 «0B4132 « 075060 .368278 +328567
64,71 233¢31 ,2B84146 0253495 - 084223 2075138 +368369 +328633
65,21 233+31 284146 0253486 084276 +075182 «363422 +328666
T 65,70 77 233431 774284146 7T 4253476 0084276 0075179 ~———=— 368422 ~—— "~ 432R655 ———
66,19 233431  .284146 253467 2084276 «075177 368422 +328644
66,66  233¢31 284146 - - 4253459 - +084276 «075174 368422 0328633
67.12 233¢31  4P284146 0253450 $08427¢ 0075172 «368422 0328622
67,57 233431 284166 - 4253443 - - 2084276 2075169 .368422 328612
68,01 233.31 ,284166 " #253435 +084276 «075167 +368422 0328602
T 68,43 T 233431 77 4284186 T 2536427, 084276 -, 075165 ~-— ;3686422 -———--,328592 -—
68,83 233.31 284146 *253420 ,084276 075163 368422 +328583
69,22 233¢31 7 4286146 - 9253413 0 4084276 - 4075161 - - +368622 ¢ 328574
69,59 23331 284146 0253407 «084276 «075159 «368422 «328565

e o



58,62
58,90
59,18
59,94

" 59,68

59,91
60.13
60024
60,53
60,70

60,86

61,00
61,13
61,24
61.34
61,42

T 61448 7

61453

6156

" 61.58

61457

61,55
T 61,52 7

61.67
61460
61.31

61,21

61,10

60,96 "~

60,81
60,65
60.67
60,28
60,07

' 59,85

59,61
59036
59,10
58,82
58,53

© 58,23

57.92

- 57,59

57.26
56,91
56,56

56.19

55,81
55,42
55,03
54462
54,21

53,79

53,36
52492
52,48
52,03
51,57

S1.10

50063
50016
49,71

=77,03
=715,76
74,46
=73,15

" =T1.82

=70,47
'&9010
67,71
=56,31
=-564,89

T .63,467

=62,01
=60,55
=59 ,08
=57,59
=56,10

T =56,61

=53,11

51,60

*50,09
=48,58
-47,08

45,57

-44,07
42,58
.61.09
-39,61
=-38,14

=36,68°

-35,24
«33,81
-32060

=31,00

-29,61
-28,25
26,9
=25.58
-24,27
-22,99
.2l.72

-20,48 "

=19,.26
*18,06
-16,88
15,72
«14,58

=13,47

=12,3n
*11,30
~10,25
'9022
«8,21

48,27
48.39
48,50

48,60

© 48,68

48,76
48,82
48,86
48,90
48,9)

T 48,917

48,90
48,86
48,81
4B.74
48,465

484564

4By 4}
48.26
48409
47490
47,68
47,44
47.18
46489
46459
46,25
45,89

" 45,51

45,10
44,67
44.21
43,72
43,21

42,67 °

42410
41450
40,87
40421
39.52

38,79

38.03
37.23
36439
35.51
364,58

33460

=7,22

-6,26
=5,.31
4,37
»3,46
©2,57

-,83
01
T8

~1t69‘““

32.56
31,47
30431
2%9.08
27,17

26,37 —

264,86
23.24
21,50
19,60
17l53

15027

12.77
10402

" T1e16°

69,94
To.28
7059
Tn.89

Tlebdl
71463
7183
72401
T2.16

"T2.28

72,37
T2.46
72,47
T2448
T2.46

T2e62

T2438

" T2426

72011
71495
71,76

" T1456

71432
T1.07
70479
70,48
Toe16

69,82

69,46
69,08
68,69

- 68,28

T.23

67,85

T6T4417

66496

66450

66,02
65,53

65,03
" 66,53

64,401
63,48
624,95
62440
61,86

61.36f'

60,74
60,17
59,59
59.01
58,43

57,86 -

57,26
56464
56,04
65,43
54,82

S44.21

53459

52497
52040

233,3)
233,31
233031
233.31

23331

233,31
233,31
233.3)
233.31
233+3)

2330317

233031
233.31
233.31
233.31
233432

23331

23303)
233431
233031
233021
233,31

233431

233,31
233.31
233631
233,
233.31

233031

¢33+31
233.31
233.31
233.3)
233,31

233431

233031
233.31
233431
233.3)
2333

©233,317

233.31
233031
233,31
233.31
233n§l

2334317

233,31

233,31

233,31
23343}
233.31

233,31

233, %

233031’

233,31

233.31

233.31
233.31
233,31
233431

Y

«?86146
«284146

«286146

« 284146

" e284146

0284166

+2B4166
«28641646

e286166

+286146

«2B4146

2784146
«2864166
«2B6lo6
0286106
« 2864166

“e2B80146

0284146
e284146
«2841466
284146
o?ekiab
«2864146
«28641466
02841646
2864146
02864146
e 284166
284166
0284146
«284146
02864146
0284146
«284146

0284146
«?B4l46
e 2864146

02864166

0286146

‘e2861646°

«284146
e284146
2841646
«284146
284146

T¢284146°

0253600

¢25339%
+253389
+253384
+253379
0253374

0253370 -

+253367
¢253361

2253359

9253357

0253356

2253355
»253355
0253356
*253356 -
¢253358

0253360 ~

+253362

© 4253364 -

0084276 Lo

« 084276
«0B427¢
008‘276

084276

+UB4276

- 086276

+ 084276
«084276
«08427¢

~.08427¢

+084276
«UB4276
.084276
084276
,0B4276

084276

" 2253365 7 -

0253368
2253376

253372

- 925338p

0288146 —

284146

1286166 -

e286106
0286146
+2861646

0286146

»284106
«286146
«2B6146
2283609
«283030

282467

0281860

“e281156

307449

«181132

0253385
253391
¢«25339%6

“¢253403°

0253409
0253416
+2536423

0253430

0253437

0253445 "

0253453

2253462

+253470
+253479
253488

*253511
+253536

0253549
¢253562

~e253575

+253588

0253601 -

0253615
*253628
2253642
0253656
+253669
*253683
0253698
+253219
0252702

0253699 .

0263524

084276
< 084276
«084276
084276
.U8427¢6

o UB4276"

.084276
2084276
.084276
084276
84276
«084276
£084276

0075157
«075155
2075153
2075152

+ 075159

+ 075149

- 2075148

0084276

«084276
0084276
0084276
,084276
«084276

2084276 - -

.08‘276
0054276
«084276
,084191
084099
«084005
+08391¢
2083814
.083716
« 083617
+0a3516

H0083415

.083313

- 4083210

025218 ———

+251658

0251033 - -
*165176

V83105
.083000
,08289s
082788
0082681
,082238
081767

2081294 -

+080818

0080342 - -

0053070

0075147
2075146
+075145

«075144

2075144
2075144
2075143
«075143
2075143

9075144 —

0079144
075148
+075148
«075146
«075147

.075148 -

+075149
0075151
075152
+075154
2075156

« 075157 -

«075159

.075161"

«075163
2075165
.075168

4075170 -

« 075172
+075175
«075177
0075180
075183

L075111

«075032
0074952
0074871
007“788
«074705
0074620
0074535
+074448
«07436)
0074273
+074184
2074094
,074003
2073912
.073821
+073428
«073005
«072583

«072158"

-07173§
«048395

. 2369422

« 368422
0368422
0368422

.368422
»368422
« 368422
368422
368422

9368422

368422
2368422
368422
0368422
368422

368422

1380422
36422
«363422
«368422
368422
«368422
+ 368422
368422
«368422
.368422
«368422

23686422 -

«368422
2368422
0368422
368422
368422

0368422 -

368422
368422
368422
368422
2368422

9368337 -

+368245
«36B8151
+368056
0367950
0367882

2367763 e

367663
,367551
« 367459
+ 367356
367252
0367146
L367061
366934
366827
365847
364737

363740°

+362679
0361498
«234202

0368622 -

328557
«329549
+328542
«328535

+328529 ---

«328523
¢328518
0328514
+3268510
«3285n6
325503
«329501
328500
«328499
328699
0328499

¢328500-

RTIITY

«328504;

+328597
+3285])
328515

0328520 -

328525
«328531
«328538
0323565
«328552

4328560~

0328568
«328577
+3208586

.328595

.,328605

w-3236i5~~

«328626
« 328636
328647
«328659
«328670

4328610 -

0328543
0328476
0328407
+328337
»328267

~ 4328195

328123
329049
327975
«327901
327825

2327750 -

327673
327596
.327518
326645
«325707

¢3264764.

«32381p
322767
0213571
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CHARGED PARTW ~ ~ NEUTRONS " TOTAL

- S . L OAMMA RaY - ,
 TOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS = 3.11855  ,91522 4.03377 MILLIREMS PER FLIGHT PROFILE
TOTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS == 2,78923 81844 3¢60767 MILLIREMS PER FLIGHT PROFILE

_AVGe DOSE / FLIGHT PROFILE HOUR (SOLAR MINe) = 27118 _e07958 35076 MILLIRADS PER HOUR

_ AVGs DOSE 7/ FLIGHT PROFILE HOUR (SOLAR AVGW) =  ,24254¢ 407117 +31371 MILLIREMS PER HOUR
AVGe DOSE / BLOCK TIME HOUR (SOLAR MINIMUW) = 26561 007789 ¢36330 MILLIREMS / (BLOCK TIME) HOUR
_AVG, DOSE / BLOCK TIME HOUR (SOLAR AVERAGE) = «23738 «06965 " 430704 MILLIREMS / (BLOCK TIME) HOURs

LEG BLOCK TIME = PROFILE TIME ¢ 025 HOURS

-95-.




LONDON

TO0 = LOS ANGELES

" RATE OF CLIMB(FEET/MIN)=m 3333,333

TELIMBING GROUYN ~SPEED(MILES/HOURI=570,00 ~ CRUISING SPEER(MILES/HOUR) = 792400

-~ ALTITUDE _

20000
40000
40000
40000
40000
40000
40000
40000 -
40000

__ DISTaNcE

57.00
73420
79420
7920
7920
7920
79420
79,20
7920

__ TOTAL INPUT PROFILE DISTANCE a _5455.20 STATUTE' IT'ES

40000
40000
40000
40000
40000

T 40000 T

40000
40000
40000

57.00
19,20
79,20
79.20
79.20
79,20
79.20
79,.20
79,20

FLIGHT PROFILE TIME

SCHEDULE 8LOCK TIME ON ONE WAY(HRS)= 7,3

© CRUISING: ALTIFUDE (FEET)=

AT MACH 1.

40000

2

RATE OF DESCENT(FEET/MIN)= 13333,333

DESCENDING GROUND SPEED (MILES/HOUR) 57000 ——

FLIGHT ALTITUDE AND DISTANCE PROFILE' IN 1/10 HOUR INCREMENTS.

40000

40000

49000 40000
40000 43000 40000
40000 40000 40000 40000
40000 ~  40Q00 40000 40000
40000 40000 40000 40000
T 40000 40000 40000 40000
40000 40000 40000 40000
. ”'40000 ""'4000°'Mmm ‘OOOO.AH..QOOOO
20000 0
7920 79.20 7920 79.20
79420 79,20 79420 79,20
7920 79.20 79.20 79,20
7920 79020 " 79620 < 79.80
79420 " 79420 - 79420 79.20
TTU79620 0 779420 T 79020 T 79.20
7920 79.20 79420 79.20
79.20 79.20 TT79,20 79,20
57.00 5700

;;Lé‘

7,00 HOURS IN THE AIR



" COMPUTED GREAT CIRCLE LEG DISTANGE =

" LEG START LATITUDE =

" LEG END LATiTUDE = =

COURSE
ANGLE

LAT,

51,67 .
52,22

52,86
53,58
54,29
54,97
55,64
56,28
56,90
57,49
58,95
58,59
59,10
59,57
60,02
60,62
. 60,80
61,13

61,43

61.69
61.90
62408
62,21

162430

62,35
62,35
62.31
62,22

62409

61,92
61,71
61,45
61,16
60,93

L 60446,
60,05

59461
59'1‘
58,64
58,10
57.54
56,95
56,33
55469
55,03
54435
53,64

T 52492

52418
51,42
5065

LONG.

-,35
-1,35
«2,59
4,08
-5,6)

'7.20'-

8,84
=10,54
=12.30
*14,11

. 15,98

=17,91
=19,90
=21.95
=24.05
=26,21
-28,42
=30,68
=32,99

-35,33
‘=37,72

~50,13
~62,57
*45,03
-47,49
“49.97
=52,43

=54,89

=57.33

-59,75 ¢

-62,16
64,49
=66,80
“69,06
~71.28

-73,44

«75455
=77.60
=79,59
«91,53
=83,41

" -85,22
«86,99 .

~88,69
=-90,34
=91.93
=93,47

T=96,96

~96440
97,79
f99ox.

. 256458

S1e¢40

TT38.00

GEOMAG,

T T2.25°

T T1e50 7

LAT,

54,48
55,20
56,05
57,02
57,99

58,95

59,89
60482
61,76
62,64

63,52
64439

65,23
66405
66,84
67.60
68,34

69003

69,69
70430
T0e.87
71,39
71.85

72,58
72,85

73,04

73.17
73.21

73,1877

73,08
72490
72.65
72,433
71494

70499
T0.64
69,83
69,19
68450

T 67,78

67,02

.66023

65.62
64,58
63,72

62484

61.95

61,03
60011

T ATMOS,
DEPTH
GR/SQ,

710412

T 307.%9

193.27

193,27

193,27
193.27
193.27
193.27
193-?7
193.27
193.27

193,27
193.27
193427
193.27
193.27

193,277

193427
193,27
193.27
193,27
193.27

193.27 77

193.27

.193.27

193.27
193.27
193.27

193,877

193.27
19327
193.27
193.27
193.27

193.87 7

193.27
193.27
19327
193,27
19327

1 193.27 77

193.27
193.27
193.27
193.27
193.27

193.27

193.27 -
+366065

19327

545045

CMO‘U‘"”

193,277

193027

LEG START LONGITUDE =

THE INITIAL COURSE ANGLE = 311,947
15
TLEG ENDI LONGITUDE ‘& " "=}18415 ~~ ~ TTTTTTTmTImIT e S
CHARGED PaPTICLES AND GAMMA = NEUTRONS ) TOTAL DOSE RATE
DOSE RaTE (MREMS/HR) . DOSE RATE (MREMS/HR) DOSE RATE (MREMS/HR)
© SOLAR MIN, = SOLAR AVGe~ —— SOLAR MIN, SOLAR AVGe SOLAR MIN, SOLAR avGe
«092639 «0899001 2024094 «023148 +116733 0112148
0181134 "7 4165177 - 4054379 «049589 «2355)3 0216766
«365627 0320927 104627 .091836 470253 412763
03657327 7T 4321918 T ,104866 £ 092045 470538 «413060
+365836 0321102 2105103 «092251 «470940 0413356
0365940 «321189 105338 7T, 092456 T 471278 T 4413665 T
0366042 0321274 4105569 «092658 $471611 14123932
0366142 " ¢3212358 " '.10579a .092857 471940 0414215
0366241 ¢321440 lobpo23 +093053 472254 416896
0366338 +321522 2106244 + 093246 2472582 0414768
0366434 321601 «106460 +093435 472894 «415036
+366527 321679 «d06672 TTe093620 7T 4673199 T 4615299 T 7T
03665983 0321729, 0106823 2093750 $473416 +415479
0366593 7 7T T g321710 T J1a6823 T «093744 473416 4156455
+366593 321692 106823 093739 24736416 415431
" 4365593 0321675 2106823 " 0093734 2473416 0415409
«366593 «321658 . 4100823 .093729 2473616 415387
366593 7T T 43216642 TG A06823 T 093726 T 473416 T T 0415366
0366593 +321627 +106823 «093720 473416 0415367
0366593 321613 T ,106823 7 ,093716 +473416 0415329
+366593 +321600 106823 093712 473416 415312 ©
2366593 7 77T 0321688 T L 106823 7, 093708 © 4473416 «415297 ' -
»366593 ¢321578 »106823 .093708 473416 0415283
0366593 T 4321569 T T, 106823 T 4093703 T 473416 T 0415271 oo
+366593 0321561 106823 093700 473616 415261
© «366593 T 7T 4321855 T, 106823 «093699 $4T73416 «415253
0366593 ¢3215590 .106823 «093697 473416 0415268
. 366533 T 0321547 T ,106823 2093697 2473416 24152644
«366593 0321546 .106823 2093696 4734106 415263
,366593 0321547 L 106823 " 993696 T 473616 T 1415243
+ 366593 0321549 .106823 . 093697 24736416 0415267
0366593 T 4321854 T ,106823 " +093698 4734156 2415252
+366593 «321559 «106823 «093700 473416 2415259
T 9366593 T 4321567 U 4106823 Y 4093702 473416 0415269
+366593 «321575 +106823 «093705 473616 2415280
0366593 7T 0321586 T TTT,106823 T 4093708 T 473416 TTTTT,415293
«365593 0321597 .106823 0093711 473416 «415308
«366593 321610 " JlU6823 «093715 473416 +415325
+266593 321624 «106823 «093719 473416 415343
+366593 © 0321639 - 106823 © 4093723 +473416 v415362
23665923 ¢32165¢4 .106823 2093728 W 473416 1415382
$366593 T, 32167] 4106823 ‘———-,093733 - (473416 - 0415803 —~
+366593 0321688 .106823 .093738 2473616 0615426
0366593 " 4321706 - " ¢106823 ¢093743 473416 04156469
«366593 321725 .106823 «093748 473416 0415473
0366548 7 4321697 - <100720 - «093662 - 473258 «415359
«366455 321619 .106509 2093478 2472955 415097
0366360 — " 0321540 " ¢100294 ——————-4 093290 ————- (472654 ———---- 4416830 -
«366264 0321459 «106074 «093098 . 472338 0414557
9366165 < - 1377~ - 4105850 - 4092903 - - 4472015 416280
¢321293 +105622 +092704 «$71687 + 413998



49,86 =100.44 252406 59.17 193427  ¢365963 *321208 0105392 2092503 +4712355 +413711
49,906 =101,70 247.20 58,21 193,27 ,365860 321122 105158 2092299 473018 413421
48,26 =102,92 242,03 57.25 193.27 ,365756 «321035 .104921 »092093 470677 0413128
47,41 =104,10 236462 56427 193.27  ,365651 0320948 0104682 2091884 +470333 «412831
46,57 «105,24 231409 55,29 193,27  L365750 77777 4321045 U7 (103906 T 4091204 T a46965% 7 o 4412249
45,72 =106,35 225.55 54,30 193.27 ,365928 +321215 0102913 +090338 468861 +611553
464,86 =107.+43 220.12 53.29 193.27 366108 321387 »10191¢ «089465 468022 0410852
43,98 «108,47 214,91 52429 19327  L,361169 +317303 «101095 «08881¢ 0462256 0406119
43,10 =109,49 210,00 51,27 193,87 356067 7 4311409 "7 7 ,100348 .088258 0454415 «399668
42421 =110.47 205445 50.25 193.27  +346922 0305466 « 099597 « 087696 +446519 0393162
41,31 111,43 7 20128 777 49,23 193,27 4339380 T T e299927 T 4097575 T 4086232 T ,436956 4386159 ——
S 4De6l  =112.36° 197.49 48419  193.27 4331684 0294453 2095128 2084450 426812 0378903
39,50 «113,26 194,07 - 47,16 193,27 4323952 7777 «288B9}] U 092669 © 2082640 - 416621 +371531
38,58 =114,15 191400 46412 193.27 4316186 0283243 « 090200 «080802 406386 2364045
37,65 115,01 188,25 45,07 193427  ,308390 T e2T7509 U 487720 ¢ - 2078937 +396110 0356646
36,72 ~-115,84 185,78 44402 193427 4300564 . 0271691 0085232 2077046 «385736 ¢34B735
35478 =116466 T 183457 TU42497 T 193427 74292712 4265788 T 082735 ———— 4075125 - (375447 - - 43640913 —-

34,97 «117,35 181,85 42,06 307.%9  ,150901 +139978 092477 0039602 «193377 2179380
34,29 =117,52 180.52 6130 T10e12 “o077338 "~ 4074894 -4 018583] 0017946 4005869 - «092840
]
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" CYARGED PART.s =~ ~ NEUTRONS

GAMMA RaY

TOTAL

TOTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS = 2,13881

___AVGe DOSE / FLIGHT PROFILE HOUR (SOLAR MINe) = 34706

TOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS 3 2,62943

270196

) _.6'1'?91

:10025

2475672

3413139 MILLIREMS PER FLIGHT PROFILE

044734

MILLIREMS PER FLIGHT PROFILE -

MILLIRADS PER HOUR

AVG. DOSE / FLIGHT PROFILE HOUR (SOLAR AVGW) = 30556 08827 +39382 MILLIREMS PER HOUR
AVGe DOSE 7/ BLOCK TIME HOUR (SOLAR MINIMUM) = " 433509 009682 ¢43192 MILLIREMS / (BLOCK TIME) HOUR
__AVG. DOSE ./ BLOCK TIME HOUR (SOLAR AVERAGE) = 29501 +08523 +38024 MILLIREMS / (BLOCK TIME) HOURy -
__LEG BLOCK TIME = PROFILE: TIME ¢ 0e25 HOWRS:
1
e e o~
o
- - - - S R - - - | I




LOS ANGELES TO  NEW YpRK SUBSONIC FLIGHT (075 MACH)

. SCHEDULE BLOCK TIME ON ONE WAY(HRS)= '~ 5.1
RATE OF CLIMB(FEET/MIN)= 20004000 " CRUISING ALTITUDE(FEET)= 36000  RATE OF DESCENTIFEET/MIN)E 20004000
“ELIMBING GROUN ~ SPEED (MILES/HOUR) 2413400 ~~ CRUISING SPEED (MILES/HOUR)= 495480 ~~~ DESCENDING' GROUND SPEED (MILES/HOUR) ®413+00--
FLIGHT ALTITUDE AND DYSTANCE PROFILE IN 1/10 HOUR INCREMENTS. .
ALTITUDE. - L - - » — -
12000 24000 36000 36000 36000 35000 36000 36000 ’
36000 36000 36000 36000 36000 3,000 36000 36000 - : S e
36000 36000 36000 35000 36000 36000 36000 36000
36000 36000 ‘36000 36000 36000 34000 36000 © 36000 L ..
... 3000 36000 36000 36000 36000 _ 36000 36000 36000
36000 36000 36000 _ 36000 36000 34000 4y JEP ¢ S — -
24000 12000 0 v
DISTANCE _ - ‘ | | =
41,30 61,30  4l.3n 49,58 49,58 49,58 469,58 49,58 ¢
49458 49458 49+58 49458 ~ 77 49458 7T 49,58 T 49,58 T 49,58 T
49.58 49,58 49,58 49,58 49,58 49,58 49,58 49,58 : -
49,58 ) 49,58 49,58 49,58 49.58 49.58 ' 4958 © 49,58 S
49,58 49,58 49,58 49,58 49,58 49,58 49.58 49,58 =
49,58 49,58 49.58 49958 49,58 49,58 49,58 = ‘9.53 o
41630 41,30 41430 o - . ‘ .

TOTAL INPUT PROFILE DISTANCE =  2478.00 STATUTE uIjES
FLIGHT PROFILE TIME = 5.10 HOURS IN THE AIR




T cOMPUTED GREAT CIRCLE LEG DISTANCE = 245341 THE INITIAL COURSE ANGLE = = 5,982

"LEG STARY LATITVDE: =  34.00 LEG START LONGITUDE = «118¢15
LEG ENG LATITUDEI S =~ #0463 ~~ ~LEG ENDI LONGITUDE =~ =7377 B
T LATe © LONGs COURSE  GEOMAG., ATMOS,  CHARGED PEZRTICLES AND GAMMA " NEVUTRONS TOTALI DOSE RATE
ANGLE S LaTs DEPTH DOSE RRTE! (MREMS/HR) DOSE RATE (MREMS/HR) DOSE RATE (MREMS/HR)
- : GR/She  SOLAR MIN, SOLAR AVGe ~~ SOLAR MIN, SOLAR AVGe SOLAR W]\l SOLAR AVG.
cM.
38412 =117.82 99,29 41416 827493 4055497 +055366 «011742 «011507 .068238 +066872
36,36 «117.16 99,56 41,50 516402 4111878 7T 4106197 7T ,029784 v ,02827) 141661 «134469
34,60 ~116,49 99.83 41,86 30749  ,150056 +13926¢0 042212 «039175 192258 +178435
36,95 «115,75  100+14 ° 42,21 23331 4225611 7 4207063 " ,003832 : +058584 4289444 2265667
35,13 =114,94 100,49 42,61 23343]  ,227674 *208683 2064569 4059183 2292263 ,  +267866
T 35,40 =114,13 7 100486 77 63,007 233031 7229707 T 210275 4 065296 — - 4059772 oo (295003 o 0270067 o
35.66 113,31 101.23 43,39 233431 4231709 +211838 4066011 «060350 «297720 +272188
35.92 ~112.48  101.62 43,77 23331 4233679 T 4213372 T L086716 0 v 0 ,060918 - +300398 e270290
36,17 111,65 102,03 46,15 233¢3]1 4235618 0214876 2067409 1061478 +303026 +27635]
36441 =110.81 102465 = 44,52 23331 4237523 7 4216351 © 7 ,008090 : 062020 «305613 +278371
36,65 ~109,97 102.89 44,88 - 233,31  ,23739%% 2217795 - +068758 4062555 +308153 +280349
36,89 =109.12 0 103.35 77 45,23 77 233,31 77 4261231 7T e219208 TTTTTTL009415 T 063078 T 310666 T 282286
37.12 -108.27 103.83 45,58 233431  +243032 0220590 «070058 +063589 4313090 2284179
37,36 =107.41 104,33 45,92  23343]1 42464796 T 77U 4221940 7 7 L,070689 T ,064089 +315485 «286029
37,55 «106,55 104,85 46,25 233431 ,246523 0223259 «071306 £ 064577 +317829 .287836
37,76 ~105,68 105,40 - 46,58 233431 4248211 U7 9224544 “ o ,071910 0 4065053 320121 +289597
37,97 =104,81 105,98 46,90 233,31 249860 $225796 « 072499 «065517 .322359 $291313
T 38,16 103,93 106,59 747,21 T 233431777, 251469 0227015 073078 ————",065968 -~~~ 324543 — - ;292983 ———
38,35 «103,05 107.23 47,51 22331 «?53037 »228200 V73634 «066407 0326671 «294606
38456 ~102.16 107.90 47481 23331 256563 T 4229350 77 074180 v 4066833 «328762 «296183 !
38,71 ~=101.27 108,61 48,09 233.31 4255045 2230465 074710 0067266 +330755 «297711
38,68 100,38 109,37 48,37 233,31 «2576486 -~ 4231545 s 40752264 - 0 < - L,067646 .332708 : 0299191
39,05 =99,48 110,16 48,66 233,31 ,258878 «232589 - 4075722 £ 068032 +334600 +300621
39,20 " =98,57 111401 T 48,90 " '233.31 7" 4260227 +233597 2076204 -~ 4068406 -~ (336431 ——--,302002 ‘-
39.35 =97.67 111.92 49415 233431 261529 0234567 076669 0068765 «338138 +303333
39,49 96,75 112,88 49,40 23303} 0262783 T 42358501 (0TT118 - - 4069111 - «33%9901 - #304612
39,63  =35,86 113,91 49,63 233.31 263989 0236396 077549 0069443 «361538 : »305840
39,75  =96.92 115.01 69,85 233431 4265146 -~ - 4237254 - - - - L0T7962 1069761 +343108 +307015
39,87  =9%,00 116,18 50407 233031 4266249 +238115 «U78281 2070009 +344530 +3081 24
T 394993 0 93507 117445 77 50027 233431 77 4267296 239023 e078626 ~———— (070131 - 4345722 9309154
40,09 =92,15 118.8)1 50¢47 2333y » 268292 0239887 +078563 070246 +346855 +310133
40,19, -91,22 120,28 50,65 233,31 0269235 T 4240706 7 ,078694 —-—-- ,070355 +3647929 - 311061
40,28 ~30.28 121.86 50082 233.31 «270126 +261678 Ju78817 +070458 0348943 ¢311936
40437  «89.35  123.57 50,99  233e3) 270963 T 6262204 774078933 - -- ,070555 +349895 #3j2759
40,66 =98,4) 125,43 S1,14 233,31 - 271745 +2642883 «079041 «070646 +350786 ¢313529
T 40,451 =BT.4T 127,46 77 51,28 233431 77 ,272473 +263514" $079162 = 070730 0 (351615 e (316244 o
40,57 - =36,53 129,62 : 51,41 - 233,31 ,273146 246097 079234 . 4070808 ,3523%0 «316905
40,62 =85,59 131,99 51453 233431 ,273762 - ¢24463] - 4079329 - 070879 - - «353082 -~ 4315510
40467  =84.64 136457 51664  233¢31 276322 1265116 e 079397 +070944 +353719 +316060
40,70 =83,79 137.36 S1.74 233431 o376B26 v 265551 o ,079467 - -— - 071002 - #354231 0316553
40,73 -82,75 140,39 51,83 233,31 ,275269 2245937 .079528 ,071054 . 3564737 . ¢316990
TTTT 40476 T «B81,80 © 143,66 7 51,90 23343177, 275656 02046272 079582 6071098 ———= (355238 -~ (31 73T
40,77 «B0,85 147,19 51,96 . 233,31 ,275985 «266557 ©,079627 .071136 2355612 ,317693
40,78 =79.91 150497 52.02 233¢31  ¢276255 - 0206791 oo o 079664 oo - 4071168 - - 4355919 - +317958
40,78  =78,96 158,99 . 52,06 233,31 ,276666 . 0266973 079693 «071192 «356160 +318165
40,77 78,01 ° 159,26 52,09 233,31 -~ ,276618 - 267105 ——-- 079714 - 071219 - - ,356333 +318315
40,75 =77,06 163,69 S2411 233,31 .276711 «247186 J079727 0071220 +356439 ¢318406
T 40eT2 T wT6,11 77 168430 T 52411 777 233¢31 276745 0267215 «079732 0071224 -4 I564TT - 4318439 ——
" 40,70 =75,25 172.60 52e11  307.%49  .181132 el6517s 2052933 +048270 0234055 © e213446
40066  =T4,66 176455 ~ 52410 516062 135168 126685 - g0ITTYT oo 4035341 - - 4172875 . - 162026 .-
40,63 73,67 180,49 52,08 827.93 ,066634 2066969 «015010 +014635: $ 081664 «079604



CHARGED PaRTs = NEUTRONS © TOTAL
_ L L L ... .. GAMMA RaY L B

TOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS = 14234632 © 35626 159058 MILLIREMS PER FLIGHT PROFILE
TOTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS = w____‘»1.11310_"”______‘___.3:e1us:W_._»_._M_bx.a'34.26 MILLIREMS PER FLIGHT PROFILE
AVGs DOSE / FLIGHT PROFILE HOUR (SOLAR MIN,) = $24202 +06985 #31188 MILLIRADS PER HOUR

AVGe DOSE / FLIGHT PROFILE HOUR (SOLAR AVGa) o m . ,21825 406297  +28123 MILLIREMS PER HOUR

AVGe DOSE / BLOCK TIME HOUR (SOLAR MINIMUM) ~ = .23071 406659 29730 MILLIREMS / (BLOCK TIME) HOUR
(AVG. DOSE / BLOCK TIME HOUR (SOLAR AVERAGE) = -20806 206003 +26809 MILLIRENS / (BLOCK TIME) HOUR

LEG BLOCK TIME = PROFILE TIME + 0,25 HOURS

-£9-
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LOS ANGELES 10 NEW YpoRK

SCHEDULE BLOCK TIME ON ONE WAY{HRS)=
RATE OF DESCENT(FEET/MIV)s=

T RATE OF CLIMB(FEET/MIN)® 33334333 CRUISING ALTITUDE(FEET)s -

TTCLIMBING GROUN ~ "SPEED (MILES/HOUR) 8665000~ CRUISING SPEED (MILES/HOUR) = 924400 ~~~ DESCENDING GROUND ‘SPEED(MILES/HOUR)=665900 —

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

... ALTITUDE _ T L o .
20000 40000 40000 40000 40000 40000

40000

AT 1+4 MACH

" 40000

40000

40000 40000
92440 © 92440 - - -
92,40 92,40

40000 40000 40000 40000 40000 40000
40000 - 40000 40000 40000 40000 40000
- 40000 40000 . 20000 o 0 B
S D STANGE ™™™ T T I e s e
66¢50 66450 9240 92440 = 9240 T 92440
92440 92.40 92,40 92440 92440 972440
9240 92440 92.40 92440 92440 " 92440
L...92e40 92440  66:50  66.50

TOTAL INPyy PROFILE DISTANCE =  2483.60 STATUTE MIiES

FLIGHT PROFILE TIME = 2480 HOURS IN THE AIR

-vg-



' COMPUTED GREAT CIRCLE LEG DISTANCE
34400

LEG END LATITUDE! =

LT,

34.19
34,58
35,02
35,52
36,00
" 36,46
36,490
37,32
at, 712
38010

. 38,45

38,78
39,09
- 39,237
39,62
39.86

-,40.067

40426
40,40
40.53
40,63
40,71
40.75
40,78
40.77

40474

40,69
40,63

LEG START LATITUDE =
LONGe  COURSE
ANGLE
~117.62 99,37
~116,55 99,81
=115,25 100,36
~113.73 101,04
cllg.zo _101076
=110,64 7 102454 T
-109,06 103.38
.197.47 104,30
-105.86 105.29
=10%.23 106,38
=102,58 107.57
«100,92 108,90
99,25 11037
-27,56 112,02
=-95,86 113.88
~94,14 115.99
=92,42 118.40
~90.68 121417
-98,94 124,36
~87.,19 128,07
85,43 132.39
«83,67 137,43
-81.91 143.28
30,14 150.01
-78,37 157,59
76,61 165,88
«75,09 173,38
«13,82 179,74

T TT40063

GEOMAG,

LaT,

41426
41,81
42,46
43,19
43,90
44,59
45,26
45,90
46,52
47,11
47,67

48,20

48,71
49,18
49,62
50603
50e41

5075

51,05
51.32
51,74
51.89

52408

52401

$2.11°

52411

52.08

TOTAL! DOSE RaATE
DOSE RATE (MREMS/MR)
SOLaAR MINe

192126
0370402
2377537
.384587

e 0391383

e 460086 -

= 24531 THE INITIAL COURSE ANGLE = 654982

LEG START LONGITUDE = «118¢15

- “LEG END LONGITUDE = =~ ;3e7d = = oo . -
ATMOS.,  CHARGED PRRTICLES AND GAMMA NEUTRONS
DEPTH DOSE _RATE' (MREMS/HR) DOSE RATE (MREMS/HR)
GR/SQ, = SOLAR MIN, ~~ SOLAR aVGe — ~SOLAR MIN, SOLAR AVGe
cM,

710912 +077268 *074830 +018510 017926
307069 149946 o 4139167 - - ,042178 «039146
193,27 = ,288884 1262887 .081518 2074182
193427 4296343 74267019 7 ,083254 «075525
193,27 0299667 «271004 «0849490 2076821

T 193027 70304788 T, 274839 ", 086575 ~——— 078068
193¢27 309757 «278520 » 088155 « 079265
193,27  ,314548 0282043 o L,089679 - - - 4080412
193427 4319151 2285407 - #091142 «081506
193,27  .323558 + 288607 + 092544 » 082547
193,27 327761 +291639 »093880 2083534
193,27 77 4331751 T w294501 T = 2095149 - 084465
193,27 4335519 0297189 0096347 « 085340
193427 4339057 T 9299699 C G U97473 - .086158
193.27 0342358° +302028 » 098522 « 086916
193,27 +345395 0304194 e 099437 ¢ 087576
193.27  .348022 ¢306382 2099713 «087783
193627 7 350402 T 4308363 T T 4099963 T ,087970
193,27  .352531 0310133 .100187 .088138
193.27  +354401 0311687 +100383 .088285
193.27 4356007 +313020 0100552 $ 088411
193,27 2357344 0314131 - 100693 088518
193,87  +35B8408 +315014 »100805 « 088600
193027 7 4359197 T 4315668 T, 100887 T 1, 088661
193.27  ,3597¢6 +316090 210094 208870]
193427 359935 ~ 7 4316280 »100965 «088719
307449 181132 1165175 « 052932 £ 048270
710412 " 4092553~ " 4088918" 0023592 +022666

«397912
«00226
«410273
s41610n2
421641

0431866
«436530
440879
0444832
447735

T 44503560 7

452718
454786
456559
458037
.459213

460647
«%60900
L02364054
e116145

.095779%

426900

SOLAR aVGe

o092756
178313
+337069
03642545
0347825

+352907 -

2357785
« 362455
366313
0371§5‘
«375173

385857

388945

«391770
«394164
¢396333
.398270
39997
0401631}
402547
«403613

i
o~
U1

1

406329 -

£ 406792
04064999
0213445

«111584

- e378366 - -
#382529



CHARGED PARTe NEUTRONS T0Tal

| S S oaMMA Ray
TOTAL FLIGHT pOSE FOR SOLAR MINIMUM CONDITIONS = ,95334 26209 | ”1.09543."MILLIREMS PER F’LXGHTWPROr-'Il.E"~
 TOTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS s  ,75944 421541  +97485 MILLIREMS PER FLIGHT PROFILE
__AVGe DOSE / FLIGHT PROFILE HOUR (SOLAR MIN.,) = 30476 208646 ¢39122 MILLIRADS PER HOUR
_ AVG, DOSE / FLIGHT PROFILE HOUR (SOLAR AVG,) =  ,27123  ,L07693  +34816 MILLIREMS PER Houé o o
AVGe DOSE / BLOCK TIME HOUR (SOLAR MINIMUM) = ,27978 .07937  +35916 MILLIREMS / (BLOCK TIME) HOUR
___AVG, DOSE 7 BLOCK TIME HOUR (SOLAR AVERAGE) . +20900 207063 031962 MILLIREMS / (BLOCK TIME) HOURS
LEG BLOCK TIME = PROFILE TIME ¢ 0425 WOWRS =~ | | . . |

_99-



RATE OF -CLIMB(FEET/MIN)= 2000000
“eLiMBING GROUN™ SPEED (MILES/HOUR)=413¢00 ~ CRUISING SPEED (MILES/HOUR)= 49580 ~ " DESCENDING GROUND SPEED(MILES/HIUR)=413900

___ _ALTITUDE

TOTAL INPUT PROFILE DISTANCE a 4908432 STATUTE MIl'ES

12000

© 36000

36000
36000
36000

35000

36000
36000
36000
36000
36000

" 38000

36000
DISTANCE

41030

49.58

49.58
49,58
49,58
49,58
43,58

49,58

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

24000
36000
36000
36000
36000

36000

36000
36000
36000
36000
36000

36000

24000

41430

" 49,58

69.58
49,58
494,58
49,58
49.58
49,58
49,58
49,58
49,58
49,58
41,30

FLIGHT PROFILE TIME

WASHINGTON

36000
36000
36000
36000
36000

36000 "

36000
36000
36000
36000
36000

36000

12000

41.3n

49.58

4958
49,58
49,58
69.58
49.58

49.58 7

69058
4958
49,58
4958
41,30

MOSCOW SUBSONIC: FLIGHT (0475 MACH)
SCHEDULE BLOCK TIME ON ONE WAY(HRS)= 10.0
CRUISING ALTITUDE (FEET)s: 36000

TO

FLIGHT ALTITUDE AND D1STANCE PROFILE IN 1/10 HOUR INCREMENTS o

36000
36000
36000
3%000
36000

36000 T

36000
36000
36000
36000
36000

36000

0

49,58

49458

4958
49,58
49458
49,58
49,58

49458

49.58
49.58

36000
36000
36000

36000

36000

36000

36000

© 36000

49.58

49,58

4130

10000 HOURS. IN THE AIR

36000
36000
36000

36000

49.58

T 49,58

49.58
49,58
49.58
49058
49.58

T 49,58

49,58
49;58
49.58
49,58

36000
36000
36000
34000
36000

36000

36000
3@900
3$QDO
36000
36000

36000

49,58

49.58

49.58
49,58
49,58

- 49,58

49.58

49,58 7

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

49.58

49458 °

49458
45,58
49.58
49458
49.58

" 49,58

49,58
4958
49,58
49,58

36000

RATE OF DESCENT(FEET/MIN)= 20004000

36000 -«

36000
36000
36000

36000
36000
36000
36000
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

-L9-




COMPUTED GREAT CIRCLE LEG DISTANCE = 488440 THE INITIAL COURSE ANGLE = 33,163
LEG START LATITUDE = 38.55 LEG START LONGITUDE = =77¢00
LEG END LATITUDE s ”'-'55.‘5' ;‘_' LEG . END LONGITUDE s -'-'“37.‘2»~ e e e e e e 01 et & S e s e e e .- PR . e ————
LAT, LONGe COURSE . GEOMAGe  ATMOS.  CHARGED PARTICLES AND GaMMA = . NEUTRONS TOTALI DOSE RATE
ANGLE LAT, DEPTH DOSE RATE (MREMS/HR) DOSE RATE (MREMS/HR) DOSE RATE (MREMS/HR)
GR,:°° SOLAR MIN,” — SOLAR AVg, -~ SOLAR MIN, SOLAR AVGe - SOLAR MIN, SOLAR aVGe
CcM, :
38,80 =76,79 36,57 S0e17  B827.93  ,066546 0064883 0014757 .014388 .081303 079272
39,30 ~76,37 36460 S0e68 S516¢62  #135141 T 4126660 T 4037235 e, 034898 T 4172376 +161558
3%9.80  =75.9% 36464 51019  307.%9 18113} ° +165175 « 052504 0047879 «233635 0213054
40,34 «75,45 36,69 51,75 233,31 L274888 T 0245606 T LUT9475 7 ,071009 T 4356363 : +316615
40,94 74,92 36,75 52436 233.3) .278002 T +2648303 «079906 «071370 +357908 +319673
41,537 76,38 7 36,81 T 52,96 23343377 ,281100 7 . +250984 «080334 WOTLT2T T 361630 TN L322711 T
42,11  =73,82 36,87 §3,56 233431 281831 +25163] 2080794 072137 «362625 0323768
42,70 ~73,26 36,94 54,16 233¢3]) 282397 T 4252137 U 4081254 TTUTTTTUU 07256 U 4383681 0 ¢ Jasase
43,28  «72,60 37.00 84,73 233.31 4282960 ‘ 0282639 «0817190 +072988 364670 »32559¢
43,86  =T2,10 37,08 55,36 233.31  ,283518 T 253)38 7777 ,082166 7 4073389 .365682 +326498
44,64 =T1,5)] 37,15 _ 55,92 233.31 _ .284073 +253633 $ 082614 «07376] +366637 +32739%
45,01  =70.90 37,23 56,50 233431 4284166 T TTe253687 7T 082763 7T L07389) T 0366909 777777 4327578 T
45.58 =7¢,28 37.31 S57.08 233.31 4284146 . +253673 «082865 2073978 .367011 +327652
46,15 =69,64 37,40 57,65 233¢31 4284146 77 4253660 7 7 .082966 2074065 JeT112 0327725
46,71 =69,00 37,48 58,21 -233.31 2284146 0253647 . 083067 ) 0074151 «367213 ¢327798
47,27 68,36 37,57 58,77 233431 ,284146 T 4283634 T T 4083166 «074236 L3672 2327869
47,83  =67,66 37,66 59,32 233,31 284146 0253621 .083265 $ 074320 0367411 0327961
48,38  =66,97 37,76 59,87 T 2330317 T4284146° 253608 «083362 $074403 " TTTT U 36T508 T 32801 T
48,92  =66,27 37,85 60,41 233,31  +284146 +253595 «083458 + 074485 0367604 +328080
49,47  =65,55 37,95 60,9¢ 233,31 ,284146 T 4253583 T 7 ,083553 2074566 367699 ©328149 1
50,01  =64,8] 38,05 61,47 233,31  ,284146 «253571 «083646 2074646 2367733 +328216 &
50,54 =54,06 38,15 61,98 233,31 ,284166 7 4253559 . - ,083739 2076724 .367835 «328283
51,07  =63,29 38,25 62449 233,31  ,284146 0253547 +083829 «074802 »367975 «328349
"B1459 7 =62,51 738435 77 62499 77233931777 ,284166 T 9253535 «083918 0074878 - " ,36B05& 3328413 -
52,11 =61,70 38,45 63,48  233.31  ,284166 0253524 +084006. 0074953 +368152 »328676
52,62 ~=60,88 38,455 63,97  233¢3]  L284166 7T 4253512 U777 74084092 - +075026 +368238 +328538
53,13 60,03 38,66 64,44 233,31  ,2864146 +253501 «084175 «075097 «368322 »328599
53,63 =59,17 38,76 64490 233,31 4284146 025349} «086257 ,075167 «368404 +328658
54,12 =58,29 38,86 65,35 233,31 - ,284ls6 0253482 «084276 ,075181 .3686422 2328563
54,61 =57,38 7 38,96 7T 65,78 7 233,317 ,286166 T T 7,253474 T 7 ,0R4276 T T7,075179 T (3684227 T 328653
55,09 =56,45 39,06 66,21 233,31 ,284146 0253467 # 084276 4075176 +368422 0328643
' 85,56 =55,50 39,15 66,62 233,31 284166 T 3253659 T 7 ,084276 T .075174 368422 +32863%
56,03 =54,53 39,24 67,01 233.31  ,284]146 - 0253452 . « 084276 2075172 .368422 +3285625
56449  =53.54 39,33 67439  233¢31 4286146 7 4253466 408427 «075170 0368622 +32%616
56,96  =52,52 39,42 67,76 233,31 4284146 0253439 - 084276 +075168 .368422 «328607
57,38  =51.47 39,50 T 68411 233431 Te286166 7T 9253433 T ,084276 T 4075166 7T 388422 T 4328599 -
ST.B81  =50,40 39,58 68,66 233,31 2864146 0253427 2084276 +075165 0368422 +328592
58,23 =49,31] 39465 68,75 233s3] 4286166 T 4253422 "7 .084276 - 7 4075163 +368422 +328585
58,65 =48,19 39,71 69,05 233.31 .286146 «253416 #UBa276 0075161 +368422 +328578
59,05 ~47,04 39,77 69,32 233.31  ,L2B84146 T 4253411 7 L,08427s " 4075160 .368422 .328571
59,66 =45,86 39,82 69.57 23331  +284146 0253407 086276 «075159 . «368422 »328566
59,83 7 =44,66 39,86 T 69.81 T 233.3]1 T 42864146 T 4253403 T ,084276. TG 0TB1ST o 0368422 T ¢ 3285600
60+20 =63,43 39,89 70002 233431 4284146 : »253399 +084276 «075156 «368422 «328555
60,56 =42,17 39.91 70020 233431 © 4286166 T 4253396 7 4084276 - ,075155- « 368422 »328551
60.91 =40,89 39,92 70437 233,31  .284146 ©253393 +084276 s075155 . »368422 0328547
‘6l.24 «39,57 39,9 T0451 233031 784146 Thmme - e25339%0 . 0084276 - 4075154 . .365‘32 «328546
61,56 =38,23 39,89 Toe62 233+431  +284146° +253388 « 084276 «075153 +368422 : +326561
T 6187 T =36,86 739,86 T 70,71 TT233.3177,284146 +253387 «084276 «075153 e (36B422 T 4328539 -
62417  =35,47 39.8) To.T8 233431 284166 ¢253386 + 084276 «075152 «36B622 - «328538
62445  =34.05 39,74 70481  233.31 286166 7T 9253388 T L084276 0 - 4075152 0368422 © +328537
© +253385% 084276 . «075152 «368622 «328537 e

62,71 }'32.66 39,65 7083 233431 4284146



62,96
63,20
63442
63,62
63,30
63,97
64,12
64,26
64,37
64,47

164,55

64,61
64,65
64,67
64,87
64,65

"64.62’

64,56
64,49
64,40
64,29
64,16

S 66001

63.85
63,67
63,47
63,26
63.03

62.78

62,52
62,24
61,35
61465
61,33

61.00

60,65
60,30

59,93

59,55
59,16

58,35
57.92

57,49

57,06
56,61

55,81

55,41

T 86,19

=31,12
-29,63
=28,10
=-26,56
-24,99
=23.,41
=21,80
=20.18
~18,54

-16,90
=15,24

-13,57
'13090
=10,22

-B .5“

~6,87

~ w5019

=3,52
=,21
1,43

3,05
6.66

6,25
7-83
9,38
10,91
12,41

13.89

15,35
16,78

18,18

19,55
20,90

‘22022

23.52
264,78
26,02
27.23
T 2B,.41
29,57
30,69

31,80

32,87
33,92
34,95

35,87
36,69
37,49

39,54
39.42
39,27
39,09
38,89
38,67
38.42
38414
37,83
37.49

"""" 37.12

36,71
36,28
35,81
35,30
34476
34919
33,58
32.93
32,25
31.54
30.79

29.19
28433
27 .45
26.53
25.58
24460
23,58
22,54
21,447
20437
19,25

16091
15,71
14,48
13422

11.94
" 10«63 7

9,30
T7.94
6.56
5,15
3,72

e I

1¢14
359,89

30600

]

T0.81
70,78
70471
Tneb2

T T0,51°

18,09

T0.37
70420

Tne02
69,81
69,58

" 69,32

69,05
68,75
68,44
68,11
67.76

67,40

67,02
66,62
66,21
65,79
65,35

64490

64444
63,97
63,49
63,00
62.59

61499

61447
60,95
60.41
59.87
59.33
58,77
58022
57,65
57,08
56.51
55,93

" 54,76

54,16
53,57
52,97
52.36

"S51,.81°

5lo30
50.79

233.31
233.31
233431
233.31
233,3)
233031
233.31
233431
233.31
233431

233,3)
233.31
233,31
233,31
23331

7233431

233.3]1
233.31
233,31
233,31
233.,3)

T 233,317

23331
23331
233,31
233.31
23331

233,31

733431
233,31
233,31
23331
233,31

© 233431

" 55436

233031
233,31

23343}

233.3)

T 233.31 7

233,31

233031

233431
233,31
233031
233431

‘233431

307.49
516442

22864146
»?86146
0284166
«284146

o P86146 T

284146
284146
0284146
e286414646
e2864146

0286416467

0286166

o2B4166 ~ T

+?284146
e?86146
0284146

" 6286146

e 286146
02864146
«284146
2286146
0284146

0284146

0284146
e284146
+286146
«284146
e286166

Te28641646°

0284146
«284146
028“146
«2864146
«2B41646

" 02864146

286146

.2841‘6..mm“ww

e2860146

02531385
0253386
*253387
«253388

" ¢253390

*253393

«25339% -

¢253399
*253403

0253407
02534117

0253416

253421

0253627

0253433

+253439

0253446

0253452

“ 253459

«?BGl46

284078

0253467
0253474
0253482

"9253490 7

0253501
»253512
253523
«253535%
0253547

Te253559 °

0253571
+253583
«253595
253608
e25362}
2253634
253647

¢253660

«253673
«253687

0253638

0283523 —

« 282965
«282402
+281836
+281127

+278030

327.93.W

¢181131

9135153

4165175

0253162

0252644
0252141
251636

0251008

0248327

012667

0066911 -

084276
1084276
« 084276
+0B4276
084276
0084276
.084276
0084276

LV84276 -~

2084276

-4 084276

084276
2« 084276
0084276
0084276
« 084276

084276

«VR4276

-~ «084276

084276

",084276

0084276

74084258 ~

0084176
+084092
.084007
«083919
+083830
»083739
. 083647
083554
.083459
+083363
.083266

083167 -

+n83068

"0082967

0062866
0082763

« 075152
«075152
2075153
«075153

,075154 -~

«075154
« 075155
« 075156
075187
«075159

2075160

0075161
«075163
«075165
«075166
2075168

9075170 -~

0075172
« 075174
0075176
,075179
0075181

4075168

« 075098
« 075026
«074953
2074879
«074802
0074725
00746%6
074567
1074¢86
0074404
2074320

0074236 -

« 074151

- o074066

,082618

- 4082168

0081714
.081258
.080798

2080338 -

«079910
052792
003746]

- «014839

«073979
«073892

e 073363 v

072958
+072551
e072140
+071731

W071373
,048142 -

«035091
0014469

2368422
0368422
0368422
« 368422
368422
0368422
¢ 368422
« 368422
0368422
0368422
e 368422
368422
0368422
0368422
0368422
0368422

- 9368422 -

0368422
368422
0368422
+368422
0368422
0368406
«368322
«368238
+ 368153
« 368055
0367976

367836

¢ 367733
0367700
367605

0367569'

367412
« 367313

0367214

s 367113
«367012
¢ 366910
¢ 366636

"365691

364679
.363650
0362634
0361465
.357939

0233926

« 172594
«081414

328537

+328538

«328539

«32854)

0328544 - —
«328547

+ 328551

¢328555 o
«328560

«328566 Y

- 4328571 -

«328578 o
.328584 - Lot
«328592 .-
328599 - o e
0323607

- 4328616 - L

« 328625

0328634 &
2328643

328653 -
v328663 et
«328658 R
¢328599 £
+328539% N
328477 <
0328413

«328349 ~0

© ¢328284 —

«328217 , o,
,328149 O~ <
«3280R1 \lo
«328n312

0327941

- ¢327870 - -

-327798
327726
«327652

“¢327578

0327‘02

- 4326506 -

«325602
0324692
«323776
«322738
1319700

4213317 —-

0161762
2079380



CHARGED PART, ~ NEUTRONS ~ TOTAL
o _G}AMMA RAY . ce

'TOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS = 2.76359 +80593 3456952 MILLIREMS PER FLIGMT PROFILE

TOTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS = 2445099 . .7i987 3.17086 MILLIREMS PER FLIGHT PROFILE

__AVG, DOSE / FLIGHT PROFILE HOUR (SOLAR MIV,) = .27436 008059 +35495 MILLIRADS PER HOUR
AVG, DOSE / FLIGHT PROFILE HOUR (SOLAR AVG.) = 28510 _.67i9é #31709 MILLIREMS PER HOUR
_ AVG, DOSE / BLOCK TIME HOUR (SOLAR MINIMUM) - a26767 407863 . +34630 MILLIREMS 7/ (BLOCK TIME) HOUR:
__AVG, DOSE / BLOCK TIME HOUR (SOLAR AVERAGE) = 23912 +07023 +30935 MILLIREMS / (BLOCK TIME) HOUR
_ LEG BLOCK TIME = PROFILE TIME ¢ .25 HOURS: ] L
S . - - - p— '
=3
o
- 1



NEW YORK

" RATE OF CLIMa(FEET/MIN)® 2000000 .

"“CLiMs}us'sROUN

12000
35000
35000
35000

. 36000 .

36000
36000
36000
36000
36000
35000

DISTANCE

k$.70
54486
54486
54486
5@.86
54,86
56.86
54486
. 54.86
54.86
54486

__ALTITUDE

24000
36000
36000
36000

36000

36000
36000

" 36000

36000
36000

36000

45,70
54.96
54456

' 54-86

56036
54,86
54486
S4,.86
54,86
S4486
54486

36000
36000
36000
36000
36000

T 36000

36000
36000
36000
36000

36000

45,70
§4486
54,86
S6486
54,86
54,86
54,86
S4.86
54,86

CRUISING' ALTITUDE (FEET)=

10

RIO De JANEIRO

SUBSONIC FLIGHT (083 MACH)

SCHEDULE BLOCK TIME ON ONE WAY(HRS)=2 . 8.8
RATE OF DESCENT(FEET/MIN)® 20004000

© 36000 -

FLIGHT ALTITUDE AND DYSTANCE PROFILE' IN 1/10 HOUR INCREMENTS,

36000
36000
36000
36000
36000

36000

36000
36000
36000
36000

36000

54,86

564,86
5‘.86

- 54486

56,86

54,86

S4.86

564,86 - -

54,86
564486
54486
5¢.86
54.86

36000

36000
36000 36000
36000 34000
36000 34000
36000 36000
36000 3000
36000 36000
36000 36000
36000 34000
36000 34000
36000 24000
54486 54036
56436 S%486
© 54486 - 54,86
T 564486 T 57,86
544586 54496
54,86 5% .86
54,96 52436
54496 5486
54436 53,96
54486 53486
5#.86 45070.

TOTAL INPUT PROFILE DISTANCE s 477272 STATUTE: MILES

__FLIGHT PROFILE TIME

~ 36000 "

36000
36000
36000
36000
36000

36000

" 36000

36000
36000

- 12000

" 54,86

56486
54.86

5486

54486
564 .86

" 54486

54486
54.86

54086 "
- 45470

.8+80_ HOURS IN THE AIR

36000
36000
36000
36000
36000

36000

36000
36000
36000
36000

0

------ SPEED(MILES/HOUR) 457,00 ~— CRUISING SPEER (MILES/HOUR) 3 548460 —— DESCENDING GROUND SPEED (MILES/HOUR) #457400-~~~—

"564486 7

54,86

564486
54,86

54,86
54,86
54486
54,86
54,86

‘64484

45070

'ILF

f

VAN S AR A



"' COMPUTED GREAT CIRCLE LEG DISTANCE =

LEG START LATITUDE =

LaT,

LONG.

'73-55
=73,10
=T2.66
72,19
-71,68

'70070
=70.22
=69,75
-69,29
=68,83

67,94
=67,51
“67.08
-56,66
-66.264

«65,43
=65,03
=54,64
~64425
-63,87

LEG END LATITUDE =

© -§8.38

" =65,84 7

~63,69 ~

=63,.11
62,74
=62,37
52,01
-61,65

T =61,29

60,94
~50,59
=60s24%
=59,9p
«59,56

-58,88
~58,55
-58,22
~57,89
-57.56

=56¢91

© 56,59

56,27
55,95
~55,63

=55,3) "

54,9

- =54,68
- #54,36

a59.22

T =57,23

168.30_

40463
| =22400
COURSE GEOMAG,
ANGLE .LATC
150440 51480
150486 Sle26
151.32 50,68
151,81 50,06
152433 49,38
7715286 77 48,69
153,34 - 48,00
153,83 47,31
154+ 3] 46+62
154.78 45,92
155,24 45,22
155469 T 44,52
156,13 43,82
156,56 43411
156498 42440
157,39 41,69
157.80 - 40,98
158619 77 4pe2? T
158,58 39,55
158,96 38,83
159,34 38.11
159.7) 37.39
160007 36,67
160,427 35,957
160.77 35,22
161.11 34,50
161.44 33.77
161,77 "33.04
162,10 32,31
TT1624417777 31458 77
162.73 39.85
163,04 30011
163,34 29,38
163,64 28,65
163094 27091
164,23 7 2717
164452 26044
164,81 25,70
165,09 24496
165,37 . 26,22
165,64 23,48
165492 — 22474
166419 22400
© 166,46 21,26
166,73 - - 20451
166499 19.77
167.26 vl:-03
167452 18428
16778 11.6
~ 168408 16,79

ATYO0S,

DEPTH

GR/S2,
CMe

B27+93
516062
307.49
233.3)
23331
233431
233,31
233.9)
233¢3)
233.31
233,31

7 233,31

233431

233.31

233.31
233.31
233.3)
23331
233431
233,34
233,31
233.31
233,31
233,31
233431
233,31
233.3)

233431

233,31
233. 31
233431
233431
233.9]

233,31

23331
233,31
233431
233.31
233.3)
233,31
233,31
233.3)
233.31

233,3) -
233,3) .

233.31
233.3]
233-31
233,31

233431

" "LEG END: LONGITUDE =

4773.2 THE INITIAL COURSE ANGLE = 148,800
LEG START LONGITUDE = =73.77
42436 e e
CHARGED PARTICLES AND GAMMA™ "~ NEUTRONS TOTALI DOSE RATE
DOSE RATE (MREWS/HR) DOSE RATE (MREMS/HR) DOSE RATE (MREMS/H4RQ)
SOLAR MIN, SOLAR AVGs "~~~ SOLAR MIN, SOLAR AVBe = SOLAR IV SOLAR aVG.
0066621 064957 4016974 014599 « 081595 +079556
" «135152 T el266T70 T 40374220 7 4035073 $172574 0161763
“¢181131 *165175 .052264 +047660 2233335 .212835
«266202 e238074 T ,078275 «070004 0364477 2308078
0262679 0235424 «077081 «069083 0339760 +304506
=T 9259137 TTTTT4232782 075814 2068106 ————= ,334951 ———— 4300986 -
255578 0230114 074542 067116 2330120 297229
0252003 T 9227619 T 09T 3265 e 4066117 «325248 0293536
0248413 0224698 2071982 *06511¢ «320335 + 299897
+244809 ¢221951 «07069 +064093 «315503 0296063
$?41192 0219178 0009401 0063067 +310533 «282245
T e237562 < 216381 0098103 — - 4062031 - 4305665 -———— ,278412 -~
«233920 +213558 4006802 +060987 +300721 «274565
0230266 T 4210731 U T, 065496 0 0059934 - «2957s1 0270545
0226600 ~ «207840 0064186 « 058872 2907386 «266712
222925 T 0204945 - ,062872 +057801 +2B85737 .262746
«219239 0202026 061555 056722 2280794 258748
T e 215564 0199084 ~"74 0600234 " 4 055634 " 0275778 ————— 4254718 -
«?212607 +19679% «058846 2054470 0271453 «251266
L210121 "~ ,194896 057417 " 0053257 ,267539 ,268152
207631 «192982 + 055988 «052035 +263616 +265017
" «205135 7 «191058 - + 054550 «050806 ‘0259684 «2641560
«202633 *189114 053112 +0495638 +255745 +238%82
TT,R00127 T ,187160 T 051671~ 048322 "~~~ 251798 ‘————- 235482
+197617 +185192 .050227 «067069 0247843 «232261
«195101 0183211 -~ - ,048781 - 4045808 +2643892 - 0229019
192582 *181217 20472332 . +044539 0239914 «225756
"¢190058 = 4179211 T ,04588) £ 043262 «235939 .222673
»187531 1771 2044427 2041978 +231958 0219169
TT"e1864999 ~+175158 » 042972 0040686 — - 22797 =, 2158644~
+182465 +173113 +041514 ~ .039387 .223979 +212500
¢179926 777 4171055 « 040055 «038¢8¢ «219981 209135
« 177679 *169359 9393122 1037246 «216801 2206406
“e1754B3 " TTTTTT 4167288 F o 4038286 « 036498 +213769 203786
+173285 ¢165409 0037449 0035747 $210736 «201157
9171084 0163523 ,036612 " (034993 -~ (207696 ~~~——— 4198516
+168881 161629 «035773 «034237 020665¢ +195865
9166676 T 4159727 - 4034933 2033477 «201609 193206
+1664468 e157818 . «034093 .032715 .1985s81 «190533
.162258 -~ - - - 155902 - 033252 £031949 ,195510 - 4187851
160067 #153978 2032410 +03118) » 192457 +185169
----- ~+157833 ———-4152048 $U31567 0030410 - 4189401 ~—-——- 4182458
0155618 ¢150110 0030726 «029637 186342 0179746
+15349]1 ~———--, 148165 - 029880 .02886¢ .183292 - - +177025
«151183 0146213 .029036 +02808] .180218 174296
0149181 - 0144418 028378 0027477 0177528 «171892
«167539 0142976 V28139 0027269 2175679 «170245
———— *165927T —— 41641533 -+02790, 002706 ——————9173828 -~y 1 685%4--
01464314 «140086 2027662 .026852 171976 2166938
~ 0162700~ ———— 4138636 - —~——— 4027424 = - 4026643 .. . -~ 4170123 9165279
*141084- .027185 +026433 0168269

16405

23343}

137183

+163616



-564,05
=53,73
‘53.“2
=53,11
52,79
=52,48
'52017
-51,86

“51,54

-51 .23

vA'séoqz

=50.,60
-56.29
'69.98
49,66
-49,34

. -“9003

-68,71

"“8.39

48,07
47,715

47,42
'“7010

-46,77
=46,44
-46,11
-45,78
-45,44

°45010‘“
 =84,76

.44.‘2
=44,08
=43,73

=43,38
«43,05

-42,75

. .420‘5

168,56
168.82
169.08
16934

1169,60

169.86
170.12
170,38
170,64

1704091
171,18

171,45
171072
17199
172.27
172.55

172484

173.13
173.42
173,72
174402
174,33

174,65

174.97

175,30

175.63
175.98

176,33

176,69

177,06

177,44
177.84

178424

178466

“179,05

179,42

179,89

15,30
14.56
13.81
13.06

 11.57
10,82
10,08
9,33
8,58

7.08
6433
5.59
“.8"
4,09

2459
1.84

- 1e09
" e34

le16
1.91
2.66
3,40
4015

5.65
6o
7.15
7.90
8,65
9.39

10,70
11,33

‘12432

7.83°7

3034 "

41

~4.90

10208

233.3)
233021
233.31
233.31

233.3)

233431
233,131
233.3)

233¢31

233.41

233,31

233.3)
233,31
233.3)

" 233.3)

233.31

233.31

233.,3)
233431
233.31
233,31
233.3

233.31

233.31
233,31
233.31
233.31

:233o;lww
233.3)

*33,3]
233.3)
233.31
233,31
233.31

'w307029

516,42

827,93

139469 0135726

+137852 0134266

136235 " el32802

«136616 ¢13133¢

0132998 T 4129866 T T
+131378 ¢128393

0129759 Tel126916

0128138 125437

0127856 T 4128218 T
127724 0125133
0127592 wl250517
e 127460 0124969

«127328 7 +124887
e127196" 0124005

s127064 T 4124723 T
«12693} e12464)
0126799 7T 74124559 T 7
0126667 0124476

+126535 T 0124394

«126403 1264311

0126270 el24229
.126282 0124236
Tel26614 Tel26319 T T
0126547 0124401

0126679 "Tel246486 T T
0126811 0124566

0126943 0124648
#127075  el24731 -
o127207 ¢124813

127340 0124895

0127472 T 0124976

0127604 __el25058

0127736 el25140

+127868 - el25221
0955667 T ,0935TYy
074462 +073318

« 041563 T 40641301

,026946
.026707
2026467
PU26228

,025989"

WU25749

,02527¢
2025090
oN24917
024744
0024571
2024398

024225
t024gEs
- L,U23879
,023706

.023533
« 023359
. 023186
«023013
. 023028

Te023202

«0€3375
,023548
023721
,023894
V24068
002424]
024414
. 024587
2024760

024933

025106

,016864"

.012108
.004858

- ,025510

.026223
+026012
«025801
.025589

e025164
«024951
,024737
0024572

024612

«023770

" 9023609

e 023448

~e 023287

023126

© 2022964

«022803
0022641
¢ 022655

022817

0022979
'023140
+023301
«023462
0023623

20237864

« 023965
2024106
0024266

T 024426

« 024586

. o 1 65 l 2 [,

,011922

T 025377

«004827 -

2166414
1664559
162702
¢160845

,158987 -

«157128
01552§8
.153408
2152946
0152641

" ¢152336- —

4152031
,151726
J151421
J151116
.150810

150505

«150200
«149834
149539
149293

149311
~ ,149616

0169921
0150227
«150532
»1508238
0151143

T+151448

2151753
,152058
0152354
152659
152974
112430
,086570
0046421

0161949

0160278

+158603
0156925

¢153557
0151867
,150174
149786
e 169544

‘9149303

+169060
+168818
0148575
$168332
+148089

0147846

0147602

0167116
0166969
«14689]

“e16T7136

«147380
016476264
0167867
e1468111
+148354
« 1648597
«1648840
«169082
«149324
01649566
0169807
«110083
.085241
«046128

" 91552642 -

|
~
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~ TOTAL FLIGHT DOSE FOR SOLAR AVERAGE CONDITIONS =

CHARGED PART,

TOTAL FLIGHT DOSE FOR SOLAR MINIMUM CONDITIONS =

_AVG. DOSE 7 FLIGHT PROFILE HOUR (SOLAR MIN,) =
AVGs DOSE / FLIGHT PROFILE HOUR (SOLAR AVG.) =

.. GAMMA RaY

NEUTRONS

m_1.765?e

TO0TAL

1,43620 - +33158
1.36099 431292  1.67391
«16298 +03768 020066
«15466 ”m_ﬂ;‘.oasss e19022

MILLIREMS
MILLIREMS

MILLIRADS

MILLIREMS
MILLIREMS
MILLIREMS

PER FLIGHT PROFILE

PER FLIGHT PROFILE
PER HOUR
PER HOUR

/ {BLOCK TIME) HOUR

/ (BLOCK TIME) HOURy

AVG. DOSE / BLOCK TIME HOUR (SOLAR MINIMUM) = ,15847 403664 #1951l
AVG. DOSE_/ BLOCK TIME HOUR (SOLAR AVERAGE) = .15039 103458 418496
LEG BLOCK TIME = PROFILE TIME ¢ 0425 HOURS: .

-pL- |



LEGAL NOTICE-

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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