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" INTRGDUCTIAN

The Thermal Iomrr Dynamics Experiment (TIDE) 1S a science investigation
aimed at understanding the contributions of the Eartihr’'s iaonospghere ta the
tatal plasma. paopulatiomr in the magnetosphere. The- TIDE i1nstrument
camizines differantial measurements aof angle, energy, and- mass ta determine
the datailed distribution function of low energy magnetospheric ions i
the range g+ O ta 100 av. One component af thris Lastrument 13 an
electrostatic analyzer whichh wauld select the incident particles from the
angle analyzer- and transmit them tag the mass amalyzer~. This analyzer is
called HARP. There were three desigm goals for this component:

-
1. a 1 cm= entrance agerture,

2. minmimum trajectary divergence at ex:t aperture,
3. minimize intermal scattering.

Three tasks were 1dentified.

Task 1. Code the anmalytic formulation of the particle trajectories
1n the HARP electrostatic field. From this code produce
1mages of the exit rays for particular entrance ray
orientation and aperture geometries.

Task Z. Design and construct the HARP analyzer section using the
results of task 1.

Task <. Deliver the analyzer to MSFT for testing 1n the laboratory
for verification of design.

DESIGN STUDY

The analytic formulation that was coded i1ncluded the azimuthal direction
which resulted in a S-dimensicnal trajectary.analysis af the particle.
This was 1n contrast to the meridianal (Z—-dimensional) analysis that has
been cansidered befare (Shyn and Sharp, Rev. Sci. Inst., 19748). The
naminal direction of 1ncidence was normal. to the slit plane as was the
exit direction. The resclution i1s anly a function aof the energy band
width for this entrance geometrvy. The calculations predicted a
resglution AE/E of 137%. The ratic of the focusing potemtial ta the
incident 2nergy was calculated to be 1.10.

FABRICATION

The consideration of the design parameters were used to construct a
laboratory test model. This was delivered to MSFC 1n the fall of 1982 for
labaoratory testing.



" LABORATCORY TEST RESULTS

Figure L i=s a study of the resclution for- a 30 eV ior beanr incident off the
slit plane. At normal Lncidence thee rasglutior iz 14%. This compares
witir the predicted 1S5%. Incidence angles that are- toward the central axis
aof the instrument lead tg a broademng aof the resglutiar..

Figure Z shaws the results aof the response tag the angle af injectiaon
acr-agss: the widtlr of the slitt (gperr circles) and along the slit (closed
arcles). Thes width at half maximum wherr the beamr i3 1Lrjected acrass the
slit widtir iss L2 degrees. This is withnmr the specificatiamnr of the exit
angles of the OIF prohe witich sets aver the entrance slit. Winle the
resgaongse alaong the slit indicates a rather wide angle, 40 degrees, the
length of the slit contributes to mest of this.

Figure 3 indicates the cutput angular respanse to a moncenergetic 1nput
beam of 100 eV at narmal i1ncidence. The peak cutput energy at 110 valts
an the analyzer carresponds ta the selectiaon vaoltage i1nput energy ratia
from the design; 1.10.
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SHARP

NB: HARP PEAKED AT FACH YALUE
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RELATIVE RESPONSE

ANGULAR RESPONSE of HARP (E=1QCQeV)
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