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GENERAL NOTES ON 

AIRBORNE MAGNETIC SYSTEM 

A .  E Q U I P M E N T  

The proton precess ion  magnetometer  was employed in this  

a i rborne  magnet ic  survey. 

a frame c a m e r a ,  an intervalometer  -fiducial numbering sys t em and a light 

beam reco rde r  

Ancillary equipment consis ts  of an a l t imeter ,  

Pro ton  Magnetometer 

A. Varian V4937-A a i rborne  proton precess ion  magnetometer  is 

used  to  r eco rd  the variations in  the ea r th ' s  total  magnetic field. 

The proton f r e e  precess ion  magnetometer  operates  on the  

principle of nuclear magnetic resonance t o  produce a measu remen t  of the 

ear th ' s  total  magnetic intensity,  i ,  e. ,  the sca l a r  magnitude of t he  ambient 

field. 

c rea ted  by passing a few amperes  of cu r ren t  through a coil about a smal l  

volume of proton-r ich (hydrogen nuclei)  hydrocarbon fluid such as kerosene,  

The spinning protons ac t  a s  smal l  magnetic dipoles and align themselves  

with the applied field, When the field i s  removed, the protons p r e c e s s  in 

phase about the direction of the  ea r th ' s  field at a r a t e  proportional to  the 

total  magnetic intensity.  This r a t e ,  o r  L a r m o r  precess ion  frequency, i s  

determined by the value of the gyromagnetic ra t io  of the proton (23,4874 

gammas pe r  Hz) which i s  an  atomic constant known t o  an  accuracy  of 7.5 

pa r t s  pe r  million. 

of the spins with respec t  to  the ea r th ' s  field; only the signal amplitude va r i e s ,  

being maximum when the spins a r e  normal ,  and z e r o  when they a r e  

paral le l  t o  the direction of the ea r th ' s  magnetic field. 

In the proton magnetometer  s enso r ,  a uniform magnetic field i s  

The precess ion  frequency i s  independent of the direction 
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The precess ion  signal is induced by the motion of the precess ing  

protons in the s a m e  coil used for polarizing the sample.  The rma l  agitation 

causes  the signal to  decay i n  a few seconds from i t s  peak value of a few tens  

of micro-vol ts .  The frequency of the precess ion  signal,  as determined by 

the  gyromagnetic ratio, i s  approximately 0 . 0 4  Hz p e r  gamma,  o r  between 

1250 and 3400 Hz, corresponding to  an approximate range of 30 ,000  to  

80,000 gammas in t h e  ea r th ' s  magnetic field. 

This instrument  has a sensit ivity of one gamma when pulsed 

at one second intervals .  

reading the absolute value of the ear th ' s  magnetic field and i s  a lmost  

completely f r e e  of dr i f t  o r  variations due to  t e r m p e r a t u r e  o r  environmental  

changes. 

The proton magnetometer  has the  advantage of 

B .  D A T A  R E C O R D I N G  & C O M P I L A T I O N  

A l ight-beam reco rde r  employing a photo-sensit ive paper  i s  

used to  r eco rd  the data. 

instantaneous response to  the  incoming signals and the  r eco rde r  t ime  l a g  

i s  essentially ze ro .  

Honeywell Visicorder  

High-sensitivity galvanometers give a lmost  

The r eco rde r  normally employed i s  the 14 channel 

With the actual flight r eco rd  oriented so  that  the fiducial numbers  

inc rease  f rom left t o  right,  the  5 , 7  inch t r a c e  width has been divided by 

1 5  major gr id  lines with z e r o  at the bottom and 1 5  at the top. 

divisions a r e  in t u r n  divided by five division l ines which appear  as l ighter 

l ines  on the  chart .  

are  identified a s  follows: 

These  ma jo r  

Except where noted on the individual r e c o r d s ,  the  t r a c e s  

1 ) Magnetometer 

The magnitude of the  ea r th ' s  total  magnetic field i s  recorded  

on both a fine sca le  ( 0  to  200 gammas)  and a c o a r s e  sca le  ( 0  to  2000 gammas) ,  
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Each scale  i s  adjusted to  provide a full scale deflection of ten major  units 

on the recording chart .  The position of the fine scale zero  line is  usually 

centred on gr id  Line 3 while the coarse  scale zero  is a l so  positioned 

on grid Line 3. 

checked f r o m  the flight calibrations. 

field is a five digit number,  the operator  records the value of the first two 

digits on the flight report .  

The exact zero  and full scale deflection positions can be 

Since the value of the ear th ' s  magnetic 

11) Fiducials - 
Fiducials a r e  indicated by vertical  l ines appearing a t  the bottom 

of the chart .  

every tenth fiducial. 

f r ame ,  s o  that the tracking film can be correlated with the data recorded 

These lines a r e  interpreted by a reversed  m a r k e r  t o  indicate 

Each fiducial marking corresponds with a camera  

. on the chart. 

11 1 ) Altimeter 

The t r ace  appearing ac ross  the upper portion of the chart  is a 

The al t imeter  scale  is non-linear. A Cali- monitor of t e r r a in  clearance. 

bration scale  f o r  this t r ace  is recorded for each flight, 

D A T A  P R E S E N T A T I O N  
I_------ 

C. ---- 

Maenetomete r Results 

The magnetic data a r e  presented in contour form.  The contours 

A contour represent  lines of equal intensity of the ear th 's  magnetic field. 

interval of 20  gammas has been used where the gradient of the earth 's  

magnetic field permits .  
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