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6.. Conclusions 

Thee 'astro' part of this thesis in chapter 4 was meant to present examples of the sort of 
pulsarr research that can be done with a high temporal resolution, and was more 
phenomenologicall  in its treatment than scientifically exhaustive. 
Neverthelesss there were some interesting findings, such as the reduction of the effects of 
scatteringg by the interstellar medium and an accurate determination of the average 
spectrall  index of the GPs from the Crab pulsar in the multi-frequency observation. It also 
showedd that GPs can be used to improve the accuracy of the duration of the pulsar's 
periodd of rotation. The large number of detections of GPs from the Crab pulsar allowed 
thee determination of the (negative exponential) distribution of the intervals between GP 
arrivals.. It also showed that there is no evidence for the assumption that the duration of a 
GPP is longer than the pulsar's period. Finally, no relation was found between the amount 
off  energy released in a given GP and the time between that GP and its neighbours in time. 

Thee findings also show some areas requiring further research. 

 The powers from individual GPs from the Crab, observed at different frequencies, 
showw large deviations from the average spectral index. These deviations may be 
intrinsicc to the mechanism by which GPs are generated, but may also be caused by 
scintillation. . 

 The numbers of coincidences of GPs, found in the multi-frequency observation, show 
lowerr values when lower sky frequencies are involved. This may be due to a selection 
effectt or could be an intrinsic aspect of the mechanism by which GPs are generated. 

 Arrival times of coincident GPs in a multi-frequency observation allow a more 
accuratee determination of the dispersion measure, but the variety of shapes of GPs 
requiree a better definition of what should be considered as the common onset of a GP. 

 The distribution of intervals between GPs versus the amount of energy did indeed 
showw no first order relation, but the shape of the cloud of points in Figure 4-12 
suggestss that there may be a higher order relation. 

 Finally, the detected GPs from the millisecond pulsar showed only small variations in 
powerr (certainly when compared with the GPs of the Crab pulsar), but this observation 
iss based on the rather limited number often GPs; many more wil l be required for the 
properr determination of their power distribution. 

Chapterr 4 also focussed on PuMa's observation mode 0, when PuMa records raw data, 
ratherr than the filter bank mode 1. With the spectral resolution of PuMa in mode 1, new 
researchh wil l be possible, like using PuMa as a spectrometer. This may include measuring 
thee HI absorption in pulsar spectra and the observation of spectral lines, for instance from 
OHH masers. 

Mostt of this thesis was about PuMa. It has been presented in articles and at several 
internationall  forums and is recognised as a world-class machine. Especially the flexibilit y 
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off  a fully digital PuMa, with all degrees of freedom under software control, will have 
contributedd to that. 
Thee fact that the machine is still used for such delicate observations as pulsar timing, 
giantt pulses and drifting sub pulses, demonstrates that the combination PuMa - WSRT 
wass a fruitful one. 
Upgradess of PuMa are in progress and even faster pulsar machines (all under the heading 
off  PuMa II) already appear on the drawing board, showing that the project - and pulsar 
researchh - is still very much alive. It wil l be quite a challenge in a few years from now to 
processs the full bandwidth at WSRT of 160 MHz, yielding time series with a temporal 
resolutionn near 3 ns. 
I'mm convinced that PuMa II - as is so often the case with better equipment - wil l lead to 
neww discoveries, insights and understanding; all essential building bricks of our 
knowledge. . 
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