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SUMMARY

The 1979 solar eclipse provides a unique opportunity to study the inter-
rela tionship of many factors which control the chemical , physical , and
elec tr i cal s t ruc tu re  of the earth ’s m iddle atmosphere. Past measurements
have shown the presence of an electron attachment process and po ssible
elec tron storage mechanism which are of importance to Army communications
and nuclear weapons effects studies To correctly model and predict the
effec ts of such e lec t ron  processes , a broad and interrelated data base is
neede d ; therefore , the Atmospheric Sciences Laboratory (ASL) is helping
to coordinate a field measurements program for the 26 February 1979 solar
ecl ipse.

In cooperation with the National Research Council (NRC ) of Canada and the
National Aeronau tics and Space Admini stration (NASA), a f i el d ex per iment
site has been selected in the Red Lake area of western Ontario , Canada.
Th is area offers the advantages of necessary land area for a rocket pro-
g ram , reasonab le support facilities to reduce logistical considerations ,
and max imum duration of eclipse totality at the altitudes of interest .

The main areas of emphasis for ASL participation are the variations in
elec tron density and electrical structure during the course of the eclipse.
Bu t a more thorou gh un ders tan di n g of such  ph enomena a lso  deman ds a knowl -
edge of the sources of i on i za t ion  in the m idd le atmos phere and the i den ti t y
and time variations of the ions and mi nor neutra l species. To gather this
type of data , ASL is sponsoring several types of rocket payloads . Two
payloa ds , to be flown from the large rocket range , w i l l  measure both
photon and par ti cle i oniza ti on source s , elec t ron dens i ty, and densities
of severa l ne u t ral spec i es Four sma l l  rocke t probes w i l l  be use d to
measure a tmos phere tempera ture an d pressure . In addition a ground-based
par ti al re f lec t ion soun der w i l l  be opera ted to provi de con ti nuous mon i tor-
ing of D-reg i on e lectron dens i t i es

The ASL program is being coordinated with the experimental programs of the
A ir Force Geophysics Laboratory (AFGL), NA SA , and NRC of Canada . Thus ,
man y com p l ementary an d supplementary measurements can be provided to all
participants at major cost savings. This cooperative effort is then able
to p rov i de a broa d spec trum of data wh i ch can be use d to su bstan ti a l l y
further our knowledge of the middle atmosphere and predict its effect on
Army communications and radar systems .
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On 26 February 1979, a total eclipse of the sun will occur over the north-
western tier of the United States and the Canadian provinces of Monitoba
and Ontario. This will be the last total eclipse observable from the
North American continent in this century and presents a uni que opportunity
to mount a coordinated field program without formi dable logistical costs .

Interest in monitoring solar eclipses has grown in the last 15 years as
experimental methods have become avail able for in situ probing of the
middle and upper atmosphere. The first direct measurements of the 0-region
during an eclipse were carried out in 19631 and showed a (heretofore
unex pected ) very large decrease in electron densities below 75 km near the
max imum phase of the eclipse . Subsequent and improved measurements during
the 1966 and 1970 eclipses have confi rmed the anamolous behavior of the
electron dens ity while tentatively identi fying some of the positive ions
present in the 0—region. Army involvement during past eclipse programs
has centered on both the chemical and physical state of the middle atmo-
sphere as wel l as its electrical structure .2 5

Major questions which have been raised by past experimental findings , and
are s t i l l  unanswere d , concern the rapid decrease in 0-region electron den-
si ties at totality and an anarnolously large positive ion to electron den-
sity ratio. The implications are that there exists an as—yet-undetermined
rapid electron attachment/detachment process in the 0—region of the middle
atmosphere. This process needs to be determined and its effects incorpo-
rated in Army communication systems prediction computer codes and nuclear
weapons effects simulation codes ,

‘L~ G. Smith , C. A , Accardo , L. H. Weeks , and P. J. Mc Kinnon , 1963 ,
“Measurements in the Ionosphere During the Solar Eclipse of 20 July 1963 ,1

J Atmospheric Terrest Phys, 27:803-829

2H, 1. Lootens , and W, A. Dean , 1970 , “D—Region Electron Density Measure-
ments During the Solar Eclipse of 12 November 1966,hI BRL Report 1464,
US Army Ballistic Research Laboratories , Aberdeen Proving Ground , MD

3H . N. Ballard , J. S. Randhawa , and W. L. Webb , 1968, “Stratospheric
Circulation Response to a Solar E~lipse ,” R&D Report , ECOM-5189, US Army
Atmospheric Sci ences Laboratory , White Sands Missile Range , NM
1tJ •  s~ Randhawa , 1968 , “Mesospheric Ozone Measurements During a Solar
Eclipse ,u J Geophys Res , 73:493—495

5H. N, Ballard , R. Valenzuela , M. Izquierdc , J. S. Randhawa , R. Morla ,
and J. F. Bettle , 1969 , “Solar Ecl ipse: Temperature , Wind , and Ozone in
the Stratosphere ,” J Geophys Res , 74:711-713
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The desired outcome of a research plan to measure response of the atmo-
sphere to a solar ec l ipse is the production of improved atmospheric
models w i th  which to predict atmospheric response under a var i ety of
disturbances. In developing a research program for the solar  ecl ip se ,
principa l interest centers upon the behavior of the ionized regions at
al t i tudes below 100 km which are of concern to Army HF communication
systems and nuclear weapons effects predictions. Therefore , to better
understand and define the middle atmosphere and i ts elec tr i cal s t ruc ture ,
ASL is ass is t ing  in coordinat ing and mounting a basic field experiment
program to study the 26 February 1979 solar eclipse.

DE SC R I P T I O N  OF ECLIPSE PATH AND LAUN CH SITES

The solar eclipse of 26 February 1979 begin s at dawn over the Pacific
Ocean west of Pu get Sou nd an d w i l l  termi nate a t sunse t over nort hern
Greenland. Because of the northerly path of totality and the calendar
da te o f occ u rrence , sol ar eleva ti on ang les for observ i ng s i tes along t he
totality path will not exceed 26 degrees , a factor of importance in plan-
ning for eclipse related experiments . The portion of the eclipse path
which lies over North America is shown in figure 1. Particulars for the
eclipse path at equall y spaced points (in time) are given in table 1 for
the numbered points in fi gure 1.

Early consideration of the scientifi c objectives deriving from the major
concern for understanding atmospheric response dictated a site for rocket
experiments for which the solar elevation ang le was near its max imum value .
T hi s cons tra i n t a ri ses because the ear th’ s a tmos phere between the sun and
point of measurement provides a filter for incoming solar radiation which
blocks or decreases the energy input into the atmosphere and thus modifies
the atmospheric response of primary interest , Referring to fi gure 1 and
table 1 , th e so la r  e leva ti on an g le attains its maximum value between north-
eastern Montana and the shore of the Hudson Bay.

In the absence of existing and suitable sounding rocket install ations ,
operat in g safe ty constra i nts im pose d by ex i s t i n g popu la t ion centers an d
rura l popu l a t ions are excee di n gly severe. Combining safety , the equa l l y
restrictive logistic problems and the eclipse totality requirements for
the rocke t measurements  qu i ckl y removed all but a few potential sites for
rocket operations . In cooperation with NRC of Canada and NASA , severa l
poten ti al si tes were surve yed , with final site selection settl ing on the
Re d Lake area i n wes tern Onta r io , Cana da.

Six physical lj separate locations in the Red Lake area will be used during
var i ous ph ases of the 1 979 solar  ecl ip se program .~ Three locat i ons are
near Red Lake itself and are more closely associated with the small rocket
program , while the three remaining locations are approximately 30 km
sou theast of Red Lake and are associated with the large rocket program .
Figure 2 shows these locations in greater detail.

4

- , - .  



The small rocket launch site is located just north of the town of Cochenour
and will be ut ilized by ASL and the NRC of Canada. About 2 km south is the
small rocket instrumentation and trackin g site , located at the physical
plant of Cochenour —W illans Mine . Additi onal buildings at the Cochenour-
W i l l a n s  M i ne are to be use d as the “comman d cen ter ” for the coordination
of the eclipse program The partial reflection sounder is located in
Balmer town

The large rocket instrum entation site and launch site are located approx-
imately 30 km southeast of Red Lake and Balmertown . The launc h s it e i s
separated from the instrumentation site about 6 kni on an east—west line
across the Chukuni River. These sites are to be used by ASL , t he AFGL , and
NASA . Somewhat further southeast on the main I.ighway is the rocket booster
storage and large rocket assembly area located in a building at the Gri ffith
Mine.

Because of the small angle (26 degrees ) that the sun makes wi th the horizon
during totality in the Red Lake area , an d hence because of the ra ther ob l iq ue
shadow through the atmosphere , it is advantageous to have the rocket launch
sites located on the southern edge of the area of totality at ground level ,
as is illustrated in figure 3. This allows the lower ionosphere above the
roc ket l a u n c h s i tes to be a l o n g  t he center l i ne of to tal i ty, thus  ena b l i n g
the in situ sampling to be done where the duration of the total eclipse is
longes t. T he specif i cs of the onse t an d durat i on of the ecl ip se at the

f small an d large rocket sites are given in table 2.

SCIENTIFIC NEEDS AND REQUIREMENTS

The basic objective of the 1979 solar eclipse field measurements program
is to provide the necessary measurement s to improve the understanding of
the chemical and physical properties of the middle atmosphere . Of partic-
ular interest is the electrical structure and variations in el ectron den-
sity of the D-reg ion Data from previous measurements , such as those from
the 1966 solar ecl ipse illustrated in fi gure 4 , have shown a s i gnificant
decrease in electron concentration during the short time about totality .
(In fi gure 4 , 2C denotes second contact or onset of totality and 3C denotes
third contact or end of totality.) Ideally one ’s knowledge of atmos pheric
processes should  be com p le te  enou gh to s imula t e  an d p red i ct suc h v ar i a-
tions in electron density. Using a current model of the pertinent
atmospheric chemistry ,6 the data from f i gure 4 is shown again in figure
5 along wi th the simulated el ectron densities . The dis parity is most

6D. W, Hoock , and M. G. Heaps , 1978 , “DAIRCHEM : A Computer Code to
Model Ionization—Deionization Processes and Chemistry in the Middle
Atmosphere ,” ASL Internal Report s US Army Atmospheric Sciences Laboratory ,
White Sands Missile Range , NM

5
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dramatic. Detailed studies ‘ of this phenomenon have concluded that
it cannot 5e expl ai~~ d by the currently known , conve ntional gas phase
chemistry . The data indicate that a rap id electron attachment/detachment
process exists which is not well understood.

A coordinated set of measurements is needed to improve models of atmo-
spheric response to various disturbances , both natural and man-made.
Cred ible models are needed whether the concern is a decrease in the
stra tospheric ozone shield or serious impairment in radiowave communica-
tions. The extremely rapid loss of electrons at second contact during
the 1966 eclipse raises the possibility of an electron storage mechanism
over a broad altitude regime rather than permanent electron removal
throu gh electron-ion recombination . As a consequence , reinstitution of
sunlig ht would reledse the stored electrons and provide a degraded or
markedly changed environment for the transmissi on of radio signals from
ELF to HF frequencies. Such a phenomenon was observed after the hi gh
altitude nuclear tests in the Pacifi c in 1958. Hi gh al ti tude nuclear
events are not required; large— yield surface bursts will produce the
same effect but at even lower altitudes than observed in 1958, Thus ,
predictive models of atmospheric response have practical application to
rea l problem s today. Si g n i f i can t ly , onl y the measurements taken during
an ecl ipse have shown the phenomenon of rapid electron loss which is com-
ple tely unexplained by existing models of atmospheric response.

To provide a sufficient data base the following types of measurements are
required .

a. Elec tron density variations in the period about totality

b. Positive and negative ion composition and densities in the
period about totality

c. Ioni zing radiations (background and eclipse modulated )

d. Density of important minor neutral species (backgroun d and
eciipse modulated)

e. Possible presence of aerosols and their properties

1. Temperature and density

g. Direct and scattered solar flux at selected wavelengths

‘M. G.. Heaps , F. E. Niles , an d R. D. Sears , 1978 , ‘tMo deling the Ion
C hem istry of the D— Region: A Case Study Based Upon the 1 966 Total Solar
Ecl ipse ,” ASL-TR-0O15 , US Arm y Atmosp heric Sciences Laboratory , White
Sands Missile Range , NM

~M. G. Hea ps , 197~ , “The 1979 Solar Eclipse and Validation of D-Region
Mo dels ,” ASL— TR— O OU~ , US Arm y Atmospheric Sciences Laboratory , Wh i te

• Sands Miss ile Range , NM
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To make the necessa ry measurements and yet prov .~ e the needed redundanc .j
and backu p, a coordinated experimenta l program has evolved between ASL
and AFGL , as Department of Defense participants , NASA and NRC of Canada
While such a program necessarily refl ects the interests and desires of
various researchers and grou ps , i t has been poss ib le to p l a n  an ex peri-
men tal program to take advantage of this composite of information and at
the same time test the credibility of certain critical data by virtue of
their acquisition by independent experimenters using differing experimental
techniques.

Two rocket launch sites have been set up to accommodate the various rocket
payloads . The large rocket launch site located near the Chukuni River ,
appro ximately 30 km southeast of the Red Lake area , will handle pay loa ds
for ASL , AFGL , and NASA . The small rocket launch site located in the
Red Lake area will handle payloads for ASL and NRC of Canada .

Short descriptions of the ASL sponsored rocket payloads are given below .
Table 3 gives a brief resume of all large rocket payloads to be fl own from
the la rge  roc ket s it e , and table 4 gives a resume of the payloads to be
flown from the small rocket site,

Large Rocket Payload ASL—SE79A 1 (Payload A)

Sponsor: Atmospheric Sciences Laboratory through the Physical Sciences
Laborator y, New Mex ico State University .

Number to be Launched : one

Launch Vehic le:  Nike—Orion

Sampling Altitude: 60— 1 20 km

Payloa d Description: The principa l mission of this rocket pay loa d
is provision of altitude profiles of important mi nor neutral species .
The parameters measured are indica ted in the following tabulation:

Measurement Instrument /Technique

O density UV resonance lamp

O density (comparative) 557Th photometer

0 3 density UV absorption photometer

NO density UV resonance scattering photometer

OH excitation Cryogenic infrared radiometer

7
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Measurement Ins trument/Techni ~~~

O ( :. ,~) concentration Infrared radiometer

Lyman—alpha flux (0 density ) Ionization chamber

Solar  as pec t Sun sen sor

Magnet ic aspect Magnetometer

Large Rocket Payload ASL—SE79B 1 and Al2,9Al (Pay loa d B~)

Sponsors : Atmospheric Sciences Laboratory through the Physical
Sciences Laboratory and Air Force Geophysics Laboratory

Number to be Launched: one

Launch Vehicle: Nike—Or ion

Sampling Altitude: 40-120 km

Payload Description: The principal mission objectives for this pay-
load are an electron density profile , photoionization an d photodissocia —
tion energy input and a profile of mesosopheric density and temperature .
The parameters measured are indicate d in the following tabulation:

Measurement Instrument/Techn ique

Electron dens i ty RF impedance probe

Solar X—rays (l—lO ~) Proportional counter

Preci pitated electrons Scintillation counter

Cosm ic rays Scintillation counter

Solar UV radiation Photometers (2)

Solar aspect Sun sensor

• Atmospheric density , temperature Falling sphere

V Smal l  Rocket Pay load ASL—SE7 9E (payload E)

Sponsor: Atmospheric Sciences Laboratory through the Physical
Sciences Laboratory , New Mex ico State University

Number to be Launched:  four

Launch Vehic le: Super Arca s

8
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Sampling Altitude: 60—90 km

Pay load Descr ipt ion:  The princi pal sc ien t i f i c  object ives for the se
rocket payloads are the measurement of electron density prof i les and solar
Lyman alpha radiat ion input to the mesosphere during the ec l ip se and under
noneclipse conditions . These measurements will complement the large rocket
experiments and provide more frequent samples of electron density and solar
Lym an alpha than would otherwise be possible.

Small Rocket Payload ASL—SE79F (pay loa d F)

Sponsor: Atmospheric Sciences Laboratory through the University of
Texas at El Paso

Num ber to be Launc hed : s i x

Launc h Vehicle: Super Arcas

Sampling Altitude: 30—85 km

• Payload Description: The scientific objective for these rocket pay-
loads is the measurement of positive and nega tive electrical conductivity ,
ion mobility , and charge number density in the atmospheric interval sampled.

• The experimental device used is a Gerdien condenser l owered by parachute
• (at subsonic speeds ) after ejection from the rocket carrier. The operat-

ing arrangement of the Gerdien condenser is such that the atmospheric
sample to be measured fl ows at a determined velocity (given by the fall
rate of the instrument) through a pair of concentric cylindrical electrodes .
In the arrangement used here the inner electrode serves as the charge
co l lec tor . A vol tage applied between the inner and outer electrodes pro-
duces an electric field which accelerates the charged particles toward
~ne collec ting electrode . The resul ti n g curren t of col lec ted char ged
part i cles , in the presence of a varying voltage , provides information
about the electrical conductivity , ion mobility , and charge number density.

Small Rocke t Payload ASL—SE 79M (Payload M )

Sponsor: Atmospheri c Sciences Laboratory and Air Weather Service

Number to be Launched: ten

Launch Veh icle: Super Loki

Sampl ing Altitude: 30—70 km

Payload Description: The scientific objectives for these rocket pay-
loads are the measurement of winds and of atmospheric temperature in the
alt itude interval sampled. The instrumentation is carried in a dart

• launche d by the Super Loki rocket. At apogee the instrumentation sensors
are ejected and measurements are taken on descent by parachute.

9
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In addition to the rocket borne payloads , a ground based experiment to
measure D-region electron densities will also be conducted.

Partial Reflection Experiment

Spons or: A tmospheric Sciences Laboratory

Sampling Altitude: 60-90 km

Description of the Experiment: The partial refl ection experiment is
ground based and has as its experimental objective the measurement of
D—region electron density profiles throughout the eclipse and for back-
ground el ectron density profiles throughout the ecli pse and for background
noneclipse conditions. In operation , a low frequency (several megahertz)
radar is used to transmit pulses of radiation vertically . Echoes back—
scattered from the 0-region of the ionosphere are received and recorded
as functions of pulse transit time, Circular polarization of the trans-
mitted radiation is utilized , and pulses of both right and left hand
polariza tion are employed. Because of the earth’s magnet ic  f i e ld , the
index of refraction of the ionosphere is di fferent for the two polariza-
tion modes . The relative intensities of the waves partially reflected
from a given altitude wi thin the ionosphere contain information concern-
ing the electron density at the altitude. This partial reflection tech-
nique can be used to measure the density of free electrons , in the iono-
sphere as a function of altitude from 50 to 100 km. A sing le frequency
of 2.666666 MHz is employed. The partial reflection experiment will be
located in Balmertown , near the small  rocket l aunch  s i te , and operated

V con tinuously for a period of several days before, during , and following
the solar eclipse.

In addition to the measurements detailed above and in tables 3 and 4,
• other sources of complementary data are available from satellites. The

appendix lists the specific physical properties which are to be measured
alon g wi th the applicable rocket payloads and appropriate complementa ry
satel 1 ite measurements .
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FIgure 2. Map of Red Lake area, Onta rio, Can ada , showing field site locatio ns.
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Figure 5. Computer code simulations of D-reg lon electron densities compared with

experimental data from the 1966 solar eclipse.
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APPENDIX

TY I’ES 01: MEASUREM ENTS AN E) SOURCES OF l)ATA V

FOR THE 1979 SOLAR E C L I PSE PRo(;RAM

DATA ELEMENT SOURCE OF MEASUREMENT TIME OF ~1FASl)lU MI xr

El ectron Dens ity (1) ASL Payload A TV) - 25 m i n u t e s

(2) NASA Payloads Severa l ti mes dur i ng
course of ec l i pse

(3) Small Rocket Payload Severa l times during
(4 each) course of eclipse

(4) NRC Payload T, - 1 minute

(5) Ground-based Partial cont inuous
Reflec tion

Positive Ion (1) AFGL Payload C
1 

T,
Composition -

and Densi ty ( 2 )  AF GL Payload C 1 1 ) + 45 minutes

(3) NASA Payload N-i T, - 2 days

Negative Io n (1) AFGL Payload C 1 T ,
Composi t ion -

and Density ( 2 )  AFGL Payload C 1 T1 + 4 5 m i n u t e s

(3) NASA Payload N- ( 1, - L5 m i n u t e s

Positive and Negative (1) ASL Small Rocket Payload  Sever:t I time s dur ing
Charge Conduc t ivi ty (6 each) cour se of ecli pse

- Can provide ion moh i l it ies
and ion den sit ies

Prov ides informa tion to low
al t i tudes (~.‘3O km)
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l )AI’A I -( , l MFNF SOURC I 01- MEAS UR UH :.NT TIME . MEAS UREM ENT V

I’ . r e c ip it at i ng ( 1)  ASL P ay load 1’) — 25 minutes
F l e e t  run s  —

(2 )  NA SA Payload s N -1 , N--l  T~ - 1 5  m i n u t e s

(3) NOAA-5 Satellite Approximately 24
samples per day at
latitude of interest

1500 km circular polar - Uirectional flux
orbit F ‘- 140 key

Preci p itating (1) ASIV Payload 1~ 1’. — 25 m i n u t e s
Prototis -

( 2 )  NAS .-\ Payloads N-l ,N-4 1’2 - LS minutes

(3) NOAA-5 Satelli te as noted above

(3) l’I ROS-N Satellite as noted above

Solar )~-Ravs  ( 11 AS L -A FG L Pay load R i 12 - 25 minu tes

( 2 )  NA SA P ay load s - N -i  , N --l T , - 1.5 minutes

(3)  GOES -I 
* 

GOE S-2 , SMS - 1 Continuous moni tor i n g
and SM S-2 S a t e l l i t es

0 .5 - 3
• iii in geosynchronous - 1 - 8

orbi ts

(4 )  SOLRM) 118 S a t e l l i t e  Cont inuous  m o n i t o r i n g

• 115000 km c i r c u l a r  orbit - 1 - S

Brems st r ah lu ng  ( 1)  ~SL Payload R i T V ’.  - 25 minutes
V 

G a l a c t i c  \ — R a s (1)  IHiAO — I S a t e l l i t e  Cont inuous mapping ;
discrete sources and• ISo km c i r c u l ar  orbit d i f f u s e  back ground

Galact ic Cosmi c (1)  ASIA Payl oad B1 T , — 25 m inute s
Rays —

( 2 )  Ground—based Neut ron h our ly
Mon it ors Av ai lable through

I’~I)C-A ; Calgary
stat ion nearby
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DATA ELEMENT SOURCE OF MEASURE MENT TIME OF MEASUREMENT

Extreme Ultraviolet (1) NASA Payload N-3 12 
- 2 minu tes

(2) SOLRAD IIB Satellite Continuous monitoring

- 115000 km circular orbi t 170 - 1050

(3) AE—E Satellite Frequent spectral
scans

250-390 km orbit X > 140

Direct and Scattered (1) ASL Payload B1 
T
2 

- 25 minu tes
Solar Ultraviolet

(2) NRC Payload T2 - 1 minute

(3) AE-E Satellite Frequent spectral
scans

• X < 1850

(4) SOLRAD llB Satellite Continuous monitoring

• 1080 - 1350

• 1175 - 1800

Lyman Alpha (1) ASL Payload A T
2 

- 25 minu tes

(2) ASL Payload B
1 

T
2 

- 25 minu tes

(3) NASA Payloads N-l ,N-4 T
2 

- L5 minu tes

(4) NASA Payload N-3 12 
- 2 m inutes

(5) AE-E Satellites Frequent spectral
scans

• Specific measure- A

ment at 1216

(6) ASL Smal l Rocket Several times during
(4 each) course of ecl ipse
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DATA ELEMENT SOURCE OF MEASUREMENT TIME OF MEASUREMENT

Lyman Beta ( 1 ) NASA Paylo ad N -3 T1 - 2 minutes

(2)  AE-E Satellite Frequent spectra l
scans

Spec i f i c  measure-
ment at 1026

Infrared Radiation (1) AFCPL Payload C 1, - 3 minutesfrom Atmospheric -

Molecules (2) USU Field-Widened Continuous
Inferome ter

Min or Neu tral ( 1 ) ASL Payload A T
2 

- 25 minu tes
• O~O3~NO~OH~O2(

1
ti
g
)

( 2 )  NASA Payl oads , N-l ,N-4 T2 - 1.5 minutes

03

(3) DMSP-F2 Satellite Early morning and
(Block 5) local noon scans

• 03 through stratosphere
• H,O through
stratosphere

Atmospheric (1) AFG L Payload B
1 1., - 25 minutesDensity

(2) AFGL Payload B
2 1

2 
+ minu tes

(3) Rocket Payloads Several times during
equi pped with Lyman course of ecl ipseV 

alpha detectors

• Al titude profiles
of Lyman al pha radia tion
can provide (through
calcula tion) a lt i tude
profiles of [0,1, and
hence , total density.
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V DATA ELEMENT SOURCE OF MEASUREMENT TIME OF MEASUREMENT

Atmospheric (1) AFGL Payload B
1 

T
2 

- 25 minu tes
Temperature

(2) AFGL Payload B
2 

1
2 

+ 55 minutes

(3) ASL Small Rocket Payload Several times during
(10 each) course of elcipse

(4) DMSPF-2 Satellite Early morning and
(Block 5) local noon

- 850 km circular orbit Temperature through
stratosphere

(5) TIROS N Satellite Approximately 30 samp1e~
A per day at latitudes of

interest

• 500 km circular orbit - Temperature through
stratosphere

Aerosols (1) NASA Payloads , N-S,N-7 T
2 

- 2.5 minutes

V T
2

+l 2 hours

• Instrumented with
flashing visible and
UV iamps and a
collecting electrode.
Parachute deployed
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