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The Time and Frecjuency Division of the NBS provides scvcra l  se rv ices  to the 
general public. The radio hrnadcasts of WWV, WWVH, and WWVB supply r e -  
liable, unamhigx~ous t ime signals to many, many use r s ,  if a t  a modest level of 
accu racy .  Surprisiagly, the NBS telephone tirnc-of-day serv ice  also a t t rac ts  
several  hundreds of thousands of calls c:ich year. Periodically, the NBS pro- 
vides courscs  on specific topics relating to t imc and frequency technology. In 
March 1974, the NBS will hold a gcneral cnursc on time nnd frequency. In ad- 
dition to  numerous technical papers  puhlishcd e:ich year ,  the NHS has prep~i red  
the f i r s t  volumc of a comprehensive monograph on t ime and frecpcncy ~vhich is 
a t  the pr inters  now and is schccluled for delivery in Janunry 1974. 

The resu l t s  of research  in  tlnc Time and Frequency Division of thc Nl3S have had 
significant impact. An active TV timc system capable of serving most  of the 
U. S. currently awaits a ruling by the FCC on a petition Eilcd las t  year  on behalf 
of the NBS by the Department of Commerce. Three more  recent developments 
a re :  (1) a TV frequency conlparator (patent :ippIied f o r ) ;  (2)  a rnethotl to perform 
an independent (absolute) freryucncy evaluation of commercial cesium heam oscil- 
l a tors ;  and (3 )  a method of removing one source of freyucncjr drift  in  coinmercial 
cesium beam oscillators. 



QUESTION AND ANSWER PERIOD 

Now, we have time for one o r  two questions. Any questions right now? 

DR. ALLEY: 

Tn one of thc  ear l ie r  slides, a footnote referred to a small correction for  thc 
gravitational shift. Could you explajn just what was done there in a little more 
detail, pleasc '? 

DR. BARNES: 

The assumption was that Boulder being about onc milc above sea. level, we 
should be providing a frequency offset clue to the gravitational rctl shift of about 
2 parts  in 1 0  to the 3.3th, 1.8 I believe is correct.  

Our comparisons a r e  made, in  effect, via T,or:in-C to the BIII and other labora- 
tories. Sincc wc a r c  located in elevation of the order  of two kilometers, one 
and a half lcilometers above them, there should be a gravitational rcd shift 
amounting to about 1.8 parts  in  10 to the 13th, which was accounted for. 

DR. WINKLER: 

I think Dr. Smith of RGC> has a yuestion. 

DR. SMITII: 

Thank you. 

1 was very interested in Dr .  Barnes' account of the investigations which a r c  
being made of the factors affecting the frequency of the Hewlett-Packard 
standards. 

Now, I am told by one of our  electronic experts that the frequency of our  stand- 
a rd  is affected by the harmonic generator level, and therefore recently we have 
adopted the practice of adjustjng the harmonic generation level to a value where 
the affect of changing of level has a minimal affect on the frequency. 

And I wonder if Dr .  Barnes has found a s imilar  affect, and whether he would 
like to comment? Thank you. 



DR, BARNES: 

11: i s  t rue,  I believe, that wc a t  the Bure:tu of Standards, in  our  work, do s e e  
frequency changes which n r c  due to the microwave power level, depending on 
thc excitation. 

'I'his is what one woulcl expect, jn fact,  i t  i s  clue to two cffccts. 'I'he power 
level will affect the vclocity distribution that is important in thc transition, and 
hence if t h r r e  i s  any c;ivity phase shjft jn thc cavity i tself ,  thjs will manifest 
itself as a frequency dcpcrldence 0 1 7  the powcr level. 

This is :in important thing ia ev:ilu:iting :I pr imary  Ireyuency st:tndard, ancl if 
you a r e  intcrcsted in pursuing that, 1 woultl s:iy t:tlk to Helmut TIelwig, who c:ta 
give you much more  cletnil on the mattcr .  




