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September 2009 Update Of AFRL STARAD Database 

By Dr Pat McDaniel 

University of New Mexico 

September 2009 

Summary: The AFRL data base for the Russian II and III events has been updated based on 

comments provided in AFRL-VS-PS-TR-2006-1093 by Dr. Bernard Roth.  The data base has 

been reconverted from integral to differential form based on the original conversion program.  

The recorded count rates documented in the database are reproduced exactly.  The differential 

data have been adjusted for the improved geometrical factors reported in Radiation Trapped in 

the Earth’s Magnetic Field [We66] and a slight correction to the original loss cone calculation 

described below.  The error estimates provided by Pfitzer in [Pf82] have been retained.  A 

second set of data files have been produced by converting the two data sets back to integral form 

with a slightly simpler algorithm. 

Dr. Roth’s Critique: In AFRL-VS-PS-TR-2006-1093 Dr. Bernard Roth presents an extensive 

critique of the AFRL STARAD database.  Essentially all of his points are valid criticisms, and 

many reflect criticisms based on what one would like to have in a data base that doesn’t exist.  

The uncertainties in the STARAD database are large for many of the reasons that Dr. Roth points 

out.  But some of the problems can be fixed. This has been attempted.   Some of the problems are 

unfixable because the data is simply not there, usually because the importance of some variable 

was not realized at the time the data was taken, or the instrumentation was inadequate for the 

task of measuring it.  The most glaring failure of the database appears to be the inability of the 

AFRL database to predict the omni-directional data reported by H. West in his article in 

Radiation Trapped in the Earth’s Magnetic Field [Mc66], Figures 18 and 19.  This effort has 

addressed this specific issue. 

Reprocessing the Data:  The STARAD data files currently in the AFRL database are reported 

in integral form to be consistent with the other data files stored there.   However the data was 

collected in differential form, both in energy, and in angle.  Dr. Karl Pfitzer converted the 

original differential direction data to omni-directional electron fluxes, but was unable to convert 

the energy differential data to integral form [Pf82].  The energy differential data was converted 

to integral form by Mr. John Burgio of AFWL/NTY.  For comparison with published data it is 

often useful to have the original differential data.  An effort was made to recover the original 

differential data. 

Dr. Roth gives an excellent description of how one can recover the differential data from the 

integral data in Appendix C of AFRL-VS-PS-TR-2006-1093.  This analysis follows exactly an 

inversion of the computer program used by Mr. Burgio to produce the integral data in the first 

place.  Mr. Burgio used two computer programs (very similar) to convert the Russian II data and 

the Russian III data.  Both programs were available in saved archives.  A program was written to 

implement a reversion of the algorithms that Mr. Burgio used to recover the differential data.  

This reversion follows very closely the procedure that Dr. Roth had outlined. 
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Upon reverting the data back to differential form, it was possible to check the validity of the 

reversion by comparing a calculated count rate with the recorded count rate in the database.  The 

differential electron fluxes in the database are derived from the measured count rates based on 

the following relationships. 

FLXch+BKGch=(COUNTSch-Cch*CI)*ST/Gch 

BKGch=(BKGCOUNTSch-Cch*CI)*ST/Gch 

Where, 

 FLXch = Electron flux reported in electrons/cm
2
/sec/kev for energy channel ch, 

 BKGch = Electron flux measured prior to event under consideration, 

 COUNTSch = Actual recorded detector energy channel counts/sec, 

CI = Interference counts recorded in the shielded detector due to electron bremsstrahlung 

and high energy protons that is assumed to affect the three highest energy channels, 

Cch = Fraction of counts from the shielded detector that represents an interference count 

in the three highest energy channels, 

ST = A simple solid angle factor that converts a directional measurement to an omni-

directional measurement by assuming that the flux out side of the loss cone is constant, 

Gch = A geometric factor that converts the counts observed in a detector channel to the 

equivalent electron flux, 

BKGCOUNTSch = The counts observed in the detector prior to the event under 

consideration. 

It is important to recognize that four types of corrections were made to the measured data in 

transitioning from a single pitch angle measurement of electron flux to the omni-directional 

electron flux.  First the measured counts were corrected for an interference background due to 

high energy protons and electron bremsstrahlung that penetrated the shielding.  This correction 

was based on a background interference channel in the detector array that was well shielded from 

direct electron fluxes.  (For the purposes of this note, this “background” will be referred to as an 

“interference” correction rather than background, so as to distinguish it from the background 

fluxes that were present before a burst.)  Then the directional measurement was converted to an 

omni-directional measurement by assuming the flux was not a function of pitch angle outside of 

the loss cone.  This is not a good assumption and produces the greatest uncertainty in the 

reported data.  The third correction converts the recorded counts to electron fluxes.  This is 

accomplished with a geometric factor that was developed from calibration experiments.  Finally 

a pre-shot background was subtracted from each measurement.  For the highest energy channel 

this background in many cases is very close to the measured flux and the uncertainty estimates 

for the reported data are enormous.  However in some cases the signal to background ratio for 

the fluxes in this highest energy channel can be as large as 5 to 1, so in these cases the signal 

might be useful.  



3  

 

After the current data were reverted from integral to differential form, an attempt was made to 

invert the above equation and recover the measured counts.  When this was done on the Russian 

II STARAD data base the calculated counts matched the measured counts for the first two 

energy channels very accurately, usually within less than a per cent.  However the calculated 

counts in the upper three energy channels were off on the order of 20% in most cases.  This 

presented a dilemma.  It appeared that the source of the discrepancy was the coefficient used to 

correct the measured counts for the recorded counts in the interference channel.   The 

coefficients for this correction reported in the AFRL database and recorded in [Pf82] are given in 

Table No. 1 in the reported column. 

 

Table No.1:Interference Correction Coefficients 

  Channel Energy  Reported Corrected 

        1  0.325 MeV      0.0       0.0 

        2  0.955 MeV      0.0       0.0 

        3    1.630MeV      1.0               0.4 

        4  2.400 MeV      0.75                 0.75 

        5  3.250 MeV      0.4       1.0 

 

It seemed odd that a larger correction for interference should be required for the 1.63 MeV 

channel than for the 3.25 MeV channel since no correction was required for the 0.955 MeV 

channel.  So the reversion program was run again with the corrected set of interference 

coefficients listed above.  With the new set of coefficients, monotonically increasing with 

increasing channel energy, the calculated fluxes for all five energy channels matched the 

recorded counts to within a percent for most data points.  So it appears that the interference 

coefficients actually used in the data reduction by Pfitzer were actually the corrected set.  

Nowhere in any of West’s reports are these correction coefficients mentioned.  They must have 

come from the computer program that was provided to Pfitzer by Dr. Kuck [Pf82].  It is 

impossible to say if they are the correct ones, but they definitely are the ones used by Pfitzer in 

his computer program. 

By resolving this issue, it was also possible to reconstruct the interference counts used to perform 

the correction.  These interference counts are now recorded in the STARAD data files for future 

analysis as the C6 count data. 

Having recovered the original count rate data, an investigation was made of the best geometric 

coefficients to use to reconvert it to differential electron fluxes.  West has published 3 sets of 

geometric coefficients listed below in Table No. 2.   His calibration improved with time and the 

last set [We66] were exactly 1.5 times the previous set [We64].  For some reason Pfitzer chose 

the middle set of coefficients in setting up the original data files.  At this time the later set 
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[We66] appear more accurate and they were used to transform the recorded counts to differential 

electron fluxes.  This is essentially one of the recommendations that Roth made in his report. 

[Ro06].  West noted in [We66] that he had rechecked his calibration after his measurements 

appeared low compared with other satellite measurements of the trapped electron fluxes from the 

Russian II test. 

 

Table No. 2: West’s Geometric Coefficients 

   Channel Energy  [We63]  [We64]  [We66] 

 0.325   0.251   0.221   0.147 

 0.955   0.364   0.452   0.301 

 1.630   0.364   0.415   0.276 

 2.400   0.503   0.540   0.360 

 3.250   0.540   0.565   0.377 

 

Finally the fluxes, differential in angle, had to be converted to omni-directional fluxes to be 

compatible with other files in the database and to be useful for comparison with current 

generation prediction codes.  Since Pfitzer had rejected all data points within 10 degrees of the 

predicted loss cones, the conversion to omni-directional fluxes avoided very low differential flux 

measurements being used to represent the average flux out of the loss cone.  However, he never 

quite got the conversion factor correct in any of the documentation [Pf82],[Pf88].   The correct 

formula for the solid angle outside of the loss cone is 

 

    
LB

B

E /34
0.14


   

Where  

 the solid angle outside of the loss cone, 

 B = the magnetic field strength at the data point, 

 BEthe earth’s magnetic dipole strength, 0.311 Gauss 

 L = McIlwain’s L parameter at the data point. 

This formula actually applies to the loss cone for an ideal dipole located at the center of the 

Earth.  When it was used to try to predict the actual count rates from the reverted differential 
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fluxes, it led a very accurate prediction of the count rates, so it appears that the analysis was 

better than the documentation. 

If one considers an off-center dipole tilted in the direction of northern Canada, this formula 

should be corrected by the ratio of the top of the atmosphere in the South Atlantic Anomaly to 

the surface of the earth considering the off center shift of the dipole away from the South 

Atlantic Anomaly.  When this effect is taken into account, the B in the above equation is 

multiplied by (Rm/RE) to the third power and the L in denominator is multiplied by an (Rm/RE) to 

the first power.  Rm is the distance from the center of the off center dipole to the surface of the 

Earth plus the 100 km height of the atmosphere in the South Atlantic Anomaly.  Rm = RE + 535 

km. RE is the radius of the Earth.  The correction is usually less than 5%, but it was included in 

calculating the new differential fluxes. 

Integral Data Files:  In order to be compatible with the other data files in the AFRL Database, 

the STARAD data files were once again converted to integral files.  Both differential and integral 

files were prepared.  The integral data files are identified as R2_ISTRD.DAT and 

R3_ISTRD.DAT.  The differential data files are identified as R2_DSTRD.DAT and 

R3_DSTRD.DAT.  In the integral files prepared by Mr. Burgio, the flux above the measured 

3.25 MeV channel was assumed to fall off exponentially with an e-folding constant of 0.9 MeV 

up to 8.0 MeV.  The endpoint of 8.0 MeV is very understandable as it is probably the largest 

energy that a fission product beta particle can attain.  If more energy is available for a fission 

product decay, a heavy particle, usually a neutron, is the normal emission.  Though the 0.9 MeV 

e-folding constant is plausible, no real justification has been found.  So an attempt was made find 

a better e-folding constant. 

In the Carter-Reines spectrum [Ca59] at 3.25 MeV the instantaneous e-folding constant is 1.327 

MeV.  So this should be a good approximation.  However, it was thought that the actual data 

might be a better choice to estimate this constant.  So an average of the exponential decay 

between the 2.4 MeV channel and the 3.25 MeV channel in the differential data was calculated.  

This average gave a decay constant of 1.317 MeV for the Russian II data and 2.549 MeV for the 

Russian III data.  This made the choice for the Russian II integral files fairly easy.  The average 

decay across the two highest energy channels seemed like a reasonable choice.  However, It 

might be better in the future to perform a fit to this decay constant as a function of L, B, and time 

since burst, but that was a little too much work for this effort. 

The value of 2.549 MeV seemed a little hard for the Russian III data.  So the fission product 

impulse functions of LaBauve et al. [La82] were checked.  LaBauve et al. fitted a series of 

CINDER runs with exponential decay functions by energy group.  They used a group structure of 

0.0-1.0, 1.0-2.0, 2.0-3.0, 3.0-4.0, 4.0-5.0, 5.0-6.0, and 6.0-7.5 MeV.  (Part of the funding for 

LaBauve’s work was provided by AFWL/NTYS to address the issue of time dependent beta 

decay spectra.)  So an average decay constant for the exponential decay between the 2.0-3.0 

MeV and 3.0-4.0 MeV energy groups for U-235 was calculated as a function of time for the first 

100 seconds after fission.  The results of these calculations are presented in Figure No. 1.  Note 

that for early times, the decay constant is greater than 2.5 MeV and it settles out at a little above 

1.5 MeV.  This seemed to say that the decay constant for the Russian III data could be as large as 

2.549 MeV and so this e-folding constant was used for the energy spectrum above the 
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differential 3.25 MeV measurement.  Once again, a more detailed fit might produce better 

results, but the effort to do that was beyond the scope of this work. 

Once the issue of the spectrum above the highest energy group was resolved, the solution for all 

lower energy groups was rather straightforward.  Either of two forms for the energy spectrum 

between differential measurements could easily match the data.  Mr. Burgio chose a power law 

Figure No. 1: Average Decay Constant for the U-235 Fission Product Impulse Functions of 

LaBauve et al. based on CINDER calculations. [La82] 

 

 

which required an iterative procedure to invert.  It is much more straightforward to use an 

exponential decay between differential measurements, and is easier to check, so that is the 

process that was used for this set of integral data files. 

The equations used to calculate the integral fluxes from the differential fluxes are, 

 
0.8

25.3 25.3,25.325.3 )/)25.3(exp( dEEE decay  

  

Where  

the integral flux above 3.25 MeV 

3.25 = the differential flux at 3.25 MeV 

decay, 3,25 = e-folding energy above 3.25 MeV 

 = 1.317 MeV for Russian II 
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 = 2.549 MeV for Russian III 

  


















1

1
1,

ln
I

I

II
IIdecay

EE
E




 

nd 

  dEEEE IIdecayI

E

E III
I

I

)/)(exp( 1,1,
1

  
   

 Where  

  Edecay,I->I+1the exponential e-folding constant for the interval from EI to EI+1, 

  I = the differential electron flux at energy EI, 

  I,I+1= the integral flux increment for the interval EI to EI+1. 

 

The background integral fluxes were estimated with the same equations.  The fractional integral 

uncertainties were estimated as the geometric mean of the fractional uncertainties of the 

differential fluxes on either end of an energy interval.  The fractional integral uncertainty for the 

highest energy interval was set equal to the fractional uncertainty for the highest energy 

differential flux.  

Comparison of the Differential Data with that Reported in RTEMF [We66]: It seems the 

issue that started this investigation in the first place was that the data in West's article in [We66] 

did not match the data in the AFRL database files.  So it is worthwhile to compare the two at this 

point.  In particular the data from Figure 19 of [We66] was digitized.  It is compared below to 

the nearest current point in the STARAD differential data files in Table No. 3.

ableComparison of STARAD Differential Data File with [We66] 

Channel  

Energy (MeV) Point 1  Record 376  Ratio

     

     

     

     

     
L=  2.008  2.005 

B=  0.0628  0.063 

=  19.0 deg 19.3 deg 
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T=  ~7.5 hr  6.987 hr 


Channel  

Energy (MeV) Point 2  Record 400  Ratio

     

     

     

     

     
L=  2.045  2.046 

B=  0.1335  0.131 

=  31.8 deg 31.9 deg 

T=  ~7.5 hr  7.498 hr 


Channel  

Energy  Point 3  Record 325  Ratio

     

     

     

     

     
L=  2.202  2.202 

B=  0.0658  0.066 

=  25.1 deg 25.2 deg  

T=  ~7.5 hr  6.917 hr 


Channel  

Energy  Point 4  Record 423  Ratio

     

     

     

     

     
L=  2.216  2.225 

B=  0.1498  0.148 

=  36.1 deg 36.4 deg 

T=  ~7.5 hr  7.534 hr 


Channel  

Energy  Point 5  Record 298  Ratio

     

     
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     

     

     
L=  2.335  2.324 

B=  0.0679  0.068 

=  28.4 deg 28.1 deg 

T=  ~7.5 hr  6.882 hr


Channel  

Energy  Point 6  Record 426  Ratio

     

     

     

     

     
L=  2.334  2.347 

B=  0.1596  0.158 

=  38.7 deg 38.8 deg 

T=  ~7.5 hr  7.553 hr


Channel  

Energy  Point 7  Record 292  Ratio

     

     

     

     

     
L=  2.412  2.427 

B=  0.0690  0.069 

=  29.8 deg 30.2 deg 

T=  ~7.5 hr  6.856 hr


The 3.25 MeV channel underestimates West's data by 31% on average.  Perhaps it is best to look 

at the best and worst two data points for comparison.  The best comparison is Point 1 where the 

Data Base value is 70% of the digitized value from [We66].  For this case the fractional error 

estimate is 234.5% and the Signal-to-Background estimate is 2.99.  The worst comparison point 

is Point 4 where the Data Base value is 0.8% of West’s value.  For this case the fractional error 

estimate is 17,080.0 and the Signal-to-Background ratio is 0.03.  Thus Point 4 is far less reliable 

than Point 1, and the comparison data agrees with that.  It is still not clear why the Data Base 

does not get the West value.  The difference has got to be in the processing.  To understand how 

the processing improved it is probably best to go through the history of the reported 

measurements made with this detector. 
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Data Analysis and Measurement History:  The first use of the magnetic electron spectrometer 

was a 10 channel device on Discoverers 29 and 31[Ma63].  The spectrometer spanned the range 

from 94 keV to 1220 keV.  No interference channels were part of the detector.  The electron 

fluxes measured were the natural background in late summer 1961. 

 

The second document written on the spectrometer was [We63].  In this document West tries to 

characterize the fluxes introduced by the Russian II and III tests.  The spectrometer and satellite 

were designed to measure the STARFISH electrons, so the energy channels went to higher 

energies than the Discover instrument.  Two interference (background) channels were 

implemented to try to sort out the effects of electron bremsstrahlung and high energy protons on 

the detectors.  It appeared that only the upper three channels (1.63, 2.40, and 3.25 MeV) were 

affected significantly.  The counting rate for the high energy interference channel vs. L shell 

before and after the Russian II burst is given in Figure No. 2 extracted from [We63].  Clearly it is 

important to have a detector that is monitoring the interference (background) during the actual 

measurements, as the dominant component appears to have changed from protons to electron 

bremsstrahlung after the burst. 

 

 Figure No. 2: Interference Background Measured Before and After Russian II 



West also makes the statement “Also most of the angular distributions are wide so that the 

reported fluxes are only slightly larger than isotropic.” Implying that using the measured angular 

flux as an estimate of the omni-directional flux outside of the loss cone was not considered a bad 

approximation.  He also reported the true background flux measured before the Russian II event 

in the figure reported here as Figure No. 3.  He did not subtract this data in the curves reported in 

[We63].  His reported pitch angle distributions are significantly asymmetric about 90 degrees.  

He also used the first set of geometric factors reported above in Table No. 1.  No mention was 

made as to exactly how the correction for interference channel data was made. 
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One year later West completed [We64] and used the second set of geometric factors reported in 

Table No. 1 above. These are the same ones used by Pfitzer when he compiled the first version 

of the STARAD data files.  He estimated that the absolute errors in his fluxes were on the order 

of 20% and when position uncertainty was included they were on the order of 30%.  He noted a 

timing error of 15 or more seconds in the reported time for each measurement. He also noted that 

the magnetometer produced plus or minus 5 degree errors in the actual pitch angles.  The angular 

flux distributions about 90 degrees were usually not symmetric.  He shifted the data to produce 

symmetry about 90 degrees, but does not make any statement about correcting for the timing 

errors or the magnetometer uncertainty. 

 

Figure No. 3: Electron Flux Background Prior to the Russian II Event 

 

 

Unfortunately this report is aimed at reportingdata outside of the region of interest for the 

Russian tests so there is no way of checking it against [We66].  Once again he makes no mention 

of how the correction for interference from high energy protons or electron bremsstrahlung was 

made based on the interference background detectors. 

 

In RTEMF [We66] West reports the most extensive results for the Russian II burst.   A direct 

comparison with his results at ~7.5 hours with the current data file is provided in Table           

No. above.  By this time he had realized that his calibration geometric factors were high by 

about 50% and so he corrected them to the third set reported in Table No. 1 above.  Pfitzer 

apparently missed this and he used the second set reported above.  The current data file has been 

corrected to use the set from [We66].  He does not mention timing errors or magnetometer 



12  

 

uncertainties.  He also does not mention how the interference background channel data was used 

to correct the measured counts in the active channels. 

 

Finally we come to the thesis by Kuck [Ku73].  In his thesis Kuck talks extensively about 1) 

calculating the actual magnetic field from satellite ephemeris data, 2) correcting time shifts in the 

data , and 3) recalibrating his detector.  Note he did not use West’s detector for his thesis work, 

but did develop a program for the calculation of the magnetic field and correction of time shifts 

that was applicable to all detectors on 1962 .  He was assisted in this effort by re-digitization 

and analysis work performed at AF Cambridge Research Laboratories.[Ku73]  This program was 

made available to Pfitzer for his work in 1982 [Pf82] and 1988 [Pf88]. Since he did not use the 

same detector as West, he mentions nothing about corrections to the upper three energy channels 

for the interference background measurements.  However, since Kuck finished in 1973 and 

West’s paper was in a compilation published in 1966, it is reasonable to assume that significant 

correction of the data went on during these seven years.   

 

Conclusions: Not all of the answers have been tracked down for the differences between the data 

reported by West in RTEMF [We66] and the data files in the AFRL Trapped Electron Database.  

However, the integral file produced by Mr Burgio has been reconverted to a differential file and 

adjusted for the most correct set of geometric factors.  This reconversion was validated by 

matching the recorded count rate data in the original file to within an RMS error of less than 

0.8%.   In so doing it was possible to recover the interference background count rate data and 

that is now provided in all of the STARAD files.  The differential file has been reconverted to an 

integral file to be compatible with other data files in the Data Base and matches the count rate 

data exactly.  So there are now two files for the STARAD data on the Russian II and Russian III 

bursts.  The new uncertainty estimates are consistent with Pfitzer’s analysis and identify when 

data can be considered useful.  The validity of the correction coefficients that Pfitzer used to 

correct for interference counts was never verified, but it is fairly certain which ones he used and 

how he used them.  The methodology for correcting for magnetometer errors and time shifts was 

not uncovered explicitly, but identified as something that Pfitzer extracted from Kuck’s and 

AFCRL’s efforts.  These last three corrections are most likely the source of the differences 

between the STARAD data files and the reported data in RTEMF[We66]. 

 

Therefore it seems reasonable to treat the new differential and integral STARAD data files as the 

most accurate information available.  It is characterized by large uncertainties in many cases, and  

low signal-to-background ratios.  But in many cases when the uncertainty estimates are 

reasonable and the signals are well above background, the data files should be useful.    

 



13  

 



References: 

[Al06] Allen, C., “Blue Ribbon Panel and Support Work Assessing the Status of the High 

Altitude Nuclear Explosion (HANE) Trapped Radiation Belt Database”, AFRL-VS-PS-TR-

2006-1079, Air Force Research Laboratory, Kirtland AFB, NM, May 2006. 

[Ca59] Carter, R. E., F. Reines, J. J. Wagner, and M. E. Wyman, “Free Antineutrino Absorption 

Cross Section. II. Expected Cross Section from Measurement of Fission Fragment  Electron 

Spectrum”, Physical Review, 113, p280-286, January 1959.  

[Ku73] Kuck, G. A., Pitch-Angle Diffusion of Relativistic Electrons in the Plasmasphere, 

PhD Dissertation,  Department of Physics and Astronomy, University of New Mexico, (also 

AFWL-TR-73-116), 1973. 

[La82] LaBauve, R. J., T. R. England, D. C. George, and C. W. Maynard, “Fission Product 

Analytic Impulse Source Functions’, Nuclear Technology, 56, p332-339, 1982 (also LA-UR 

80-3305). 

 [Ma63]  Mann, L. G., S. D. Bloom, and H. I. West Jr., “The Electron Spectrum from 90 to 1200 

keV as Observed on Discoverer Satellites 29 and 31”, Space Research III, Ed. by W. Priester, 

North-Holland Publishing Company, Amsterdam, 1963. 

[Pf82] Pfitzer, K. A., “Summary of Trapped Electron Data”, AFWL-TR-81-223, Air Force 

Weapons Laboratory, Kirtland AFB, NM, October 1982. 

[Pf88] Pfitzer, K. A., “Summary of Injected Electrons and Dose Rates”, AFWL-TR-86-11, Air 

Force Weapons Laboratory, Kirtland AFB, NM, October 1988. 

[Ro06] Roth, B., “Blue Ribbon Panel and Support Work Assessing the Status of the High 

Altitude Nuclear Explosion (HANE) Trapped Radiation Belt Database”, AFRL-VS-PS-TR-

2006-1093, Air Force Research Laboratory, Kirtland AFB, NM, May 2006. 

 [We63] West Jr., H. I., L. G. Mann, and S. D. Bloom, “Spectra and Fluxes of Electrons Trapped 

in the Earth’s Magnetic Field Following Recent High Altitude Nuclear Bursts”, UCRL-7309 

Rev.1, University of California Lawrence Radiation Laboratory, Livermore CA, April, 1963.   

[We64] West Jr., H. I., L. G. Mann, and S. D. Bloom, “Some Electron Spectra in the Radiation 

Belts in the Fall of 1962”, UCRL-7659, University of California Lawrence Radiation 

Laboratory, Livermore CA, April, 1964.    

 [We65] West Jr., H. I., L. G. Mann, and S. D. Bloom, “Some electron spectra in the radiation 

belts in the fall of 1962”, in Space Research V, Ed. by D. G. King-Hele, et al., North-Holland 

Publishing Company Amsterdam, 1965. 

[We66]  West Jr., H. I., ”Some Observations of the Trapped Electrons Produced by the Russian 

High-Altitude Nuclear Detonation of October 28, 1962”, in Radiation Trapped in the          

Earth’s Magnetic Field, Billy M. McCormac, Ed., D. Reidel Publishing Company, Dordrecht-

Holland, 1966, p634-662. 



DISTRIBUTION LIST 
DTRA-IR-14-18 

 

  DL-1 

 
 

DEPARTMENT OF DEFENSE  

 

 

DEFENSE THREAT REDUCTION 

AGENCY 

8725 JOHN J. KINGMAN ROAD 

STOP 6201 

FORT BELVOIR ,VA 22060 

              ATTN: MAJ JULIO  

              VILLAFUERTE 

 

DEFENSE TECHNICAL 

INFORMATION CENTER 

8725 JOHN J. KINGMAN ROAD, 

SUITE 0944 

FT. BELVOIR, VA  22060-6201 

              ATTN: DTIC/OCA 

 

DEPARTMENT OF DEFENSE 

CONTRACTORS 

 

EXELIS, INC. 

1680 TEXAS STREET, SE 

KIRTLAND AFB, NM  87117-5669 

               ATTN: DTRIAC 

               

 
 

 


	1 REPORT DATE DDMMYYYY: 00-03-2014
	2 REPORT TYPE: Technical
	3 DATES COVERED From  To: January 1962 - January 1980
	4 TITLE AND SUBTITLE: 1962 Satellite High Altitude Radiation Belt Database
	5a CONTRACT NUMBER: 
	5b GRANT NUMBER: 
	5c PROGRAM ELEMENT NUMBER: 
	6 AUTHORS: N/A
	5d PROJECT NUMBER: 
	5e TASK NUMBER: 
	5f WORK UNIT NUMBER: 
	7 PERFORMING ORGANIZATION NAMES AND ADDRESSES: Defense Threat Reduction Agency
8725 John J. Kingman Road STOP 6201
Fort Belvoir, VA 22060
PM/MAJ Julio Villafuerte

	8 PERFORMING ORGANIZATION REPORT NUMBER: DTRA-TR-14-18
	9 SPONSORING  MONITORING AGENCY NAMES AND ADDRESSES: 
	10 SPONSORMONITORS ACRONYMS: 
	11 SPONSORMONITORS REPORT NUMBERS: 
	12 DISTRIBUTION  AVAILABILITY STATEMENT: Approved for public release; distribution is unlimited.
	13 SUPPLEMENTARY NOTES: 
	14 ABSTRACT: The AFRL data base for the Russian II and III events has been updated based on comments provided in AFRL-VS-PS-TR-2006-1093 by Dr. Bernard Roth.  The data base has been reconverted from integral to differential form based on the original conversion program.  The recorded count rates documented in the database are reproduced exactly.  The differential data have been adjusted for the improved geometrical factors reported in Radiation Trapped in the Earth’s Magnetic Field [We66] and a slight correction to the original loss cone calculation described below.  The error estimates provided by Pfitzer in [Pf82] have been retained.  A second set of data files have been produced by converting the two data sets back to integral form with a slightly simpler algorithm.
	15 SUBJECT TERMS: Air Force Weapons Lab, satellite, electron, Starfish
	16 SECURITY CLASSIFICATION OF: 
	a REPORT: Unclassified
	b ABSTRACT: Unclassified
	c THIS PAGE: Unclassified
	17 LIMITATION OF ABSTRACT:          SAR
	18 NUMBER OF PAGES:        18
	19a NAME OF RESPONSIBLE PERSON: MAJ Julio Villafuerte
	19b TELEPHONE NUMBER include area code: 703-767-4044


