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MEMORANDlN 

TO: .R. M. Wood, A-830 

FR04: --.-11at"- . , A-833 

Sl.8JECT: FIELD DATA ACQUISITI04 REQUIREMENTS 

Date: 3 June 1969 
A-830-8801-WPff-37 

CCPIES TO: J.M. Brown, D. B. Hannon, H. C. BJornlle, A-830; Fl le 

REFERENCE: I) Memorand1n A-830-8B01-JMB-13 Atmospheric Van Meet1ng, dated 
7 November 1968 

2) Memorandun A-830-8B01-WPW-14 Mob I le Field Data Acquisition 
lnstrunentatlon, dated 14 November 1968 

INTROCXJCTIOi 

This memorandLm discusses the sensor and operational requirements for a 
moblle and partially self-sustaining remote, seml-pennanent, field data 
acquisition system designed 'to obtain the slgn.etures of enomelous a1mos­
pherlc phencmena unidentified flying objects, I.e., UFO's. 

The applied rationale fs an attempt to define potential ananollstlc 
targets with their space-time outputs which may produce observable 
effects. By relating a general description of the Ir poss lb le outputs 
to the normal background of physical phenomena It Is possible to obtain 
an understanding of sensing requlrenents. Fol lowing the UFO sensing 
requirements, the requfrenents for sensing bal I I lghtnlng and various 
other meteorologlcat phenanenon are developed. 

The final section of this memorandun presents the operatlonal require­
ments such as set-up time, time on station and fall safe considerations. 

UFO TAR,ETS 

A basic analysis of UFO reportlngs strongly Indicates that their presence 
and operation may be a&$oclated with any one or a canblnatlon of several 
'observable p~yslcal phenomena. They may produce steady state and cyclic 
changing, magnetic, electric, electranagnetlc (photon> and gravitational 
flelds. They may emit nuclear. partlcles, generate steady state or acous­
tlail atmosphere pressure fields and leave pronounced residual effects. 

The targets may produce weak or strong signals with respect to the crnblent 
background and may be within range of the sensors for long periods to 
short time Intervals. The shortes1" Interval would most probably be 
associated w Ith a close range fly-by, For this reason, It may be seen 
that the shorter times might produce the strongest signals. 

For excrnple, a very close fly-by at 10,000 feet per second could be within 
the range of practically all sensors fora period of several seconds. A 
data system that would not saturate and could record al I possible signals 
fo,c..these conditions would provide significant Information. Therefore, 
sensor system capabllltles which wlll respond In the magnitude range of 
ambient to a high level, to give spectral content (and polarization, where 
applicable), and to be activated over .the full time of event, would be the 
Ideal system for these extremes. 
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In fact, the above target event appa rent ly estab lishes the Ideal goa ls of 
a data system. 

The capabilities actually selected, I.e., the fall-back position accepted, 
shou ld be those which approach this event as near as Is practica l. In view 
of these considerations, Table I partial ly I lsts the UFO sensing require­
ments . Tab le 11 presents the EM spectrun in bands, wavelength, frequency 
and period re lationships . 

These tabulations are canpressed from a lengthy but not exhaustive survey 
of related literature, current methodology and comme rcial lnstrunentational 
offerings. 

METEOROLOGICAL REQUIREMENTS 

The primary meteoro log ica l requirement Is to record ba ll l ightning phenomena 
including the environmental condit i ons prior to and afte r the event occurrence. 
Tho longest ll ved ba ll llghtnlng has a signa l llfe corresponding rough ly to 
the shortest UFO signa l. Even shorter signa ls are produced by ordinary li ght­
ning. The data system should be designed to record these events based on the 
known signatures of lightning or other electric, magnetic , electro-magnetic 
and acous ti cal phenomena. It Is poss ible that there are some gravitationa l 
effects and, therefore, the data system shou ld Inc lude a capabi ll ty to record 
gravitational changes . 

The suggested approach for recording I lghtnlng ts to monitor the background 
electric field with slow-time recording, then , at a threshold In absolute 
level or rate of change, fast time recording equipment would be automatically 
initiated. Afte r the event either automat ic o r manual cut-off cou ld be ut i­
lized. The prob lem then Is to determine the thresholds and to prevent eoulp­

ment saturat i on du ri ng the event . Tables are being prepared to exanine the 
pertinent characteristics of lightning related phenomena and other meteoro­
log I ca I requ I rements . 

OPERATIQ~AL REOU IRe~ENTS 

The utl I l ty and continuing success of a field dat.a acquisition system such as 
this, equates directly to the quality of pre-planned operatlonal capab l lltles 
and procedures . This should incl ude standard ope rating procedures coupled 
with the flexibl llty of "In-f ie ld" Improvisation . 

P-mong the many Items to be considered, the fol 10\~lng are considered to be the 
most c rit ica l: 

o Mob I I e Cap ab I II ty 
I Selection of sites - Range 
• Time on Station 
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2. Cruising Capabi titles 

a. Monitoring whl le In motion 
b. Set-up time when event occurs 
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3. Monitor ing - vs. in-depth recording while on site 

On site 
4. Data Processing - Re l ay 

Return to hone 

5. Fai I-Safe Considerations - What If al I electrical things go out? 

a. Diesels sti 11 runn ing 
b. Diese ls not running, mechanica l gadgets , etc 

6, Personne l Safety 

o Remote Fie ld Stat ions 

I. Selection of Sites and Accessabl llty 

a. Degree of se lf-sustainment 
b. Range and depth of monitoring 

2 . Data -Acquisit ion and Processing 

a. Most su itable or useful methods 
b . On-site, rel ay, return heme 

3. Fall Safe, Down Time Back Up 

a . Event induced causes 
b . Local power source fal lures 
c. Vanda ls or other reasons 

4. Personnel Safety 

To further the defini tion of the part i cular requirements , a continuing 
study of field fnstal latlons, methods and lnstrunent appllcatlons Is being 
conducted. This study has and wt I I Include trips to typ ica l observation 
locat i ons and discussions with persons knowl edgab le In the field of atmos­
pheric electrica l observati ons . 

WPW:msb 
Attachments - Noted COP) 

✓p;~~~d~/ 
W. P. W I I son, Jr. 
Advanced Concepts 
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TABLE I - UFO SENSll'G REQUIREMENTS 

I, MAGNETIC VECTOR - H FIELD, LNITS IN G.AM~AS ( I x 10- Oersted) 

Duration Sec > 10 I ,0-1 io-3 ,o-s 
hnbient so~ J: 20 50,00U" 1 0. I S"Cr,'0'00 t O.OT7"t"'" 3 Co'Tlponents 

2 Places Lower Llmi t t 10 t I *I 

Upper Limit sI08 t 108 1108 

Sensors - Magnetaneter , Absolute and Relative Measurements 
Readout Analog, Real Time 
Ces I un Bean - Vari an Model V-4938 Approx I mate 

Magnetaneter, Gradient Sensing Readout: Analog, Real Time 
(Three) lnTemal ly Constructed, - Approximate Cost $250.00 Each 

2. ;:HECTRIC VECTOR - VOLT/METER 

3 Canponents 

2 Places 

Duration Sec 

Amb I ent 

lower Limit 

ii,,' Upper Lim it 

i 

> 10 

100 

100 

tl0,000 

t 

1 1,000 

Sensors - Electrostatic Voltmeter, Absolute and Relative Measurements 
Readout Ana log, Real Time To Chart Recorder 

t 

t I ,000 

t 100 

t I 08 

Cost SI0,900 

750 

Canstock & Wescott - Model 12008 - Approximate Cost S 3,100 

Electroneter, Relative and Gradient 
Readout Analog - Real Time To Chart Recorder 
(Three) Internally Constructed - Approximate Cost $150.00 Each 450 

t 10 3 

t 105 

,o-6 

t 0.01 

t 10 

C 
0 
C 
C1 ,.... 
;bi 
00 
"0 
:n -< 
J;a 
~ 
j1I 

0 ... 
U1 
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3. ELECTRCMN;NETIC - RADIO - WATTS AND/OR VOLTS/METER 

4. 

Duration- Sec io-3 ,o-6 10-12 Secs/Cycle 

Polarizatlon Ambient City ,0-2 ,0-1+ ,o-6 Vo I ts /Meter 
Country ,o-" 10-G 10-8 Vol ts/Meter 

DI rectlon S lgnal . ,0-12 10-12 I0-12 Watts C µV/50n> 

Sensor - Broadband Spectnrn Analyzer Absol ute Measuranents 

Power - Amplitude and Spectral Content .01 to 1,250 Mhz 

Readout in Real Time, Time Domain and Frequency, Visual Display and Analog or 
Dig Ital Data to Chart or Magnetic Tape Recorde r 

Hewlett Packard Model 8554L R.F. Section with the 8552A 1.F. and 140S Display System 

Approx I mate Cost $6 , 000 

Radiometers and Aux I liary Radio Equipment Approximate Cost 3,500 
Readout In Real Time, Visual Display , Analog or Digita l To Chart or Magnetic Tape Recorder 

ELECTRCMAGNET IC - IR - WATTS AND SPECTRAL CONTENT 

I Duration- Sec 10-12 

0 
0 
C 
G) 
r­
.l> 
:J> 
13 
:0 
< 
~ 
-t 

Po lar izatioo 

Direct Ion 

Ambient 

Signal 

Limits Vary As To Location, Day-Night & Local 

Expected Levels To Be Determined 

Artl tlclal Heat & Light Conditions fTl 

Sensors - Standard Radiometric or Photographic Techniques , Polarlty & Color Sensing, Thermal & Photosensitive Devices 

Radiometers - Photometers and Spect rometers 
Suitable Manufacturers, Types and Approximate Cost To Be Determined 
Wi 11 Be REiat ed To Fol lowing Two Items (5) and (6) 

Readout: Analog , Dig Ital to Chart or Magnetic Tape Recorder 

..... 

"tl 

'8 
co 
N 

0 .... 
V, 
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5. ELECTRQ,IAGNETIC (OPTICAL) - POWER LEVELS AND SPECTRAL CONTENT 

6 . 

7. 

Polar-izatlon 

Di r-ecti on 

Dur-at I on-Sec. 

P-mb i ent 

Signal 

Secs/Cycle 

Day-Night Atmospher-ic & local Artltlclal Lighting Conditions 

Expected Leve Is To Be Dete nn i ned 

Sensor-s - Photogr-aphs (Movie Carner-a - Color-) 
Photo- Optical Tr-acklng - Photogr-aphlc, Stl I I & Motion Pictur-e - Black-White & Color-
Polar-lty & Color- Sensing, - Re lated Spectr-1611 Analysis lnstr-umentatlon & Readout as Under- Item (4) 

ELECTROvlAGNETIC (UV) 

Dur-at ion-Sec I. 4 x Io- l t+ 3 X 10- 26 (Soft X-Ray) 

Ambient 

Signal 

Day-Night, Atmospher-ic & local Ar-tltlcla l Lighting Conditions 

Expected Levels To Be Detennlned 

Sensor-s - Photo-Optical Tr-acking - Photosensitive -Devices & Photogr-aphic Mater-lals, Potar-ity Sensing 
Related Spectr-um Analysts, & Readout lnstr-umentation as Under Items (4) and (5) 

ELECTR0.1AGNETIC (X- RAY) 

C I) Soft X-Rav C 2) Hard X-Ray (3) Gamma Radiation 

Duration 

Pmblent 

Signal 

May Be Coherent QI, Periodic or Random Radiation@ 3 x 10-16- 3 x 10- 19 Secs/Cycle 
or Discrete Particles vs. Time 

Day-Night Atmospheric & Local Nonnal Background 

Any Levels Above Background, Time Averaged, Steady State or Particles vs. Time 

Sensor-s - Gamma Sensitive Photographic Materials - Radiation & Particle Counters, Crystal Sclnti I lators To 
Measure Photon Flux and Energy 

Readout: Spectral Content - Time Density Averaging To Analog or Digital Data To Chart or 
Magnetic Tape Recorders . 

0 
0 
c.: 
C) 
r » 
vi 
1) 
XI 
< p, 
-f 

"' 
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8. GRAVITATICN -

Duration Secular 

Ambient 

Signal 

9. ATMOSPHERIC PRESSURE 

Duration- Sec 

M'tbient 

S lgnal 

Nuclear Particle 

10, NATURAL ANO RESIDUAL SIGNATURES 

Odors 

Ground Defonnat lon 

>10 

Response of Trees and Plants, Animals, Hunans, 

Veh lcle Parts 

0 
0 
C 
G') 
r 
► 
(J) ,, 
:0 
< > 
-t 
"1 

A 

0 .... 
VI 
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I I. SITE CHARACTERISTICS 

Location 

Terrain 

Time of Dav 

Weather Conditions {Reoui red for UFO and Bal l Lightning) 

5·· -s -
)I 

') 

l 
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i 
I 

C 
0 
C 
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EM SPECTRlJ~ CLASSIFICATION 

Affil TRARY STA~OARD USAGE BY 8/IJIIOS IN WAVELENGTH - FREQUENCY - TIME 

BAND WAVE LEI\GTH- >. FREQUENCY- fcps TIME PERIOD-t Sec. EXPL/IJIIATI ON OR 
3x 1O8/tcps 3x 108/>. ( 3 X 10~/>.)-l APPLICATION -· -JI! 

Meters Cyc I es/Second Seconds 

MP 3 X ,011 I X 108 ,0- 3 3 I X 103 3. 3 X 10-l Micro Pulsations-Cosmic & Geophysl!c 

ELF I X 108 I x IOS 3 3 X 103 3.3 X ,0-1 3. 3 X I0-3 Extremely Low Freauency - Cosmic 
& Geophys I ca I 

VLF 4 I X ,os I X 10" 3 X 103 3 X 10" 3.3 X 10-3 3.3 X ,o-" Very Low Frequency - Lon~wave Radio 

LF 5 I X 10" I X 10 3 3 X 10" 3 X ,os 3.3 X 10-" 3. 3 X I0- 5 Low Frequency - Longwave Radio 

MF 6 I X 103 I X 102 3 X 105 3 X 106 3.3 X I0-5 3. 3 X 10-6 Medi~ Frequency - Broadcast Rad io 

HF 7 I X 102 I X ,01 3 X 106 3 X 107 3. 3 X ,o- 6 3. 3 X 10- 7 High Freouency - Shortwave Radio 
:; VHF 8 I X 101 1.0 Meter 3 X 107 3 X 108 3. 3 X ,0- 1 3. 3 X 10-8 Very High Frequency-Ccrrvnerclal Rad! c ) 

UHF 9 1.0 Meter I X 1O-l 3 X 108 3 X 109 3. 3 X 10-8 3. 3 X 10- 9 Ultra High Freouency - Radio & 
j) Radar CP- Ll • 

> SHF 10 I X 10-1 I X ,0-2 3 X 109 3 X 1010 3. 3 X 10-9 3.3 X 10- 10 Super High Freauency - Radar c L- s- x: 
1) 

EHF 10-2 10- 3 1010 1011 10-l O 10-11 11 I X I X 3 X 3 X 3. 3 X 3. 3 X Extremely High Freauency - Radar 
0 (X - K - 0 - V) !l - MM 12 I X ,o-3 I X ro- s 3 X 101 l 3 X 1013 3.3 X 10- ll 3.3 X 10-13 Micranetrlc - Radio to Far Infrared _,_ .... 
;:;a INFRARED I X ,o-s I X ,o- 6 3 x· 1013 3 X 1014 3. 3 X 10-13 3. 3 X 10-l1t Lon~wave IR & Therma l Radiation -t 
~ INFRARED I X 10- 6 6 . 8 X 10- 7 3 X 1O1 Ii 4.4 X 101" 3. 3 X ,0-1" 2. 3 X 10-l'+ Near Infrared to Visible Light 

VI SI BlE 6 . 8 X ,0- 1 4.2 X ,0-1 4. 4 X IOI i. 7 . I X ,01 .. 2.3 X IO-lit 1.4 X ,0- 1" Visible Light to Near Ultraviolet 

ULTRAVIOLET 4.2 X 10- 7 7 X 10-1 7 . I X IOllt 3 X 1015 1.4 X 10- llt 3.3 X IO-l S Near UV to Far UV (Vacu1111) 0 
ULTRAVIOLET I X 10-7 I X 10-8 3 X 1015 3 X 1016 3. 3 X I0- 15 3 . 3 X 10- 16 Far UV to Soft X- Ray Radiation 0 

C 
X- RAY I X ,o-8 Ix ,o-9 3 X 1016 3 X 1017 3.3 X 10-16 3.3 x 10-1 7 Soft X-Ray to Hard X-Ray & Gamma C) 

r 
PART ICLE & COSMIC RAY )> 
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