
June ~;nd, 19S3 
Wa1luku, 1~u1, T.H. 

Dear Strand: 

Kanr thanks for your letter of May 29th. 
'Your 1nterpretat on of my data 1s correct however your 
presumpt1on8 are w~ong! In the f1rst plaoe there 1sn't 
any standard atmosphere for Hawa11. The NAOA atmosphere
1s way off out here. The bending for the individual days 
.., oomputed from the rad10sonde data for those part1cular
indiv1dual days. pressure, temperature and humidity were 
all taken into account,. In this part1cular type of study
it 1s not p08sible to average the atmosphere. The scatter
 
in the bending is due to discontinuities in the refraotive
 
index w1th alt1tude. These discontinuities are mostly due
 
to oloude or water vapor and the1r posit1on and magnitude
 
changes from day to day and perhaps from hour to hour. If
 
the atmosphere is averaged all these d1scontinuities are
 
averaged out and the re8ults are totally invalid. for these
 
reasons the bend1ng for all the separate days was computed.
 
It would have been muoh easier to average the atmosphere and
 
then compute the bend1ng only onoe! If des1red I could have
 
gotten a standard atmosphere suitable for Hawaii from my

data. However such doesn't seem to be .:;f much interest.
 

In regard to the joint paper I would be happy to 
participate. except that I don't presently have muoh of 
anything to hold up my end. On the attached shee~ is a 
synopsis of my results on th1s study as far as 1t has gone.
You may inolude these with your paper at Boulder if you w1sh. 
Perhaps at a later date, after I understand the subjeot
better. the results oould be plotted in the form of curves 
and published. Nothing much has been done on refraot1ve 
bending 1n the last six months because most of my effort bas 
been toward getting some results on Oosmia Statio. My 
apparatue has been funotion1ng for ab~ut two months now. So 
fa.r the accurBocy of results have Deen limited by the ionosphere
1nstead of the troposphere. Pre.ently I am in proces8 of rai8ing
the operating frequenoy. Oont1nuat10n of this process should
 
get r1d of the ionosphere altogether. Then the final aoouraoy

will be limited by the refractive bend1ng i,.n.the troposphere.
This does not ohange w1th wavelength until the wavelength is
 
reduoed to about lcm. Below th1s wavelength the d1electria
 
constant of water vapor gradually drops from 1ts r&4iO'frequenoy

value near 80 to the muon lo.er optical value. Just where it 
reaches the latter 1s not presently known. For this reason 
water vapor is a muoh more effective bending agent at Ccsmic 
Statio wavelengths than at opt1cal wavelengths. Thus tha 
scatter should be larger at the former than the latter wavelength. 

I expeot to follow this up at a later date. However tb~re
 
1s so muoh to be done that I don't know just when th1s will be.
 

Aloha, 
G;~ 

Grote Rebe% 


