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6.1 Summary and conclusions 

Our main objective was to include .the photon field variation in the 

photoemissiori calculation. For actual photoemission calculation, one 

has to calculate the initial and. final sates involved in t}:le matrix 

element (equation 1.1). The f0ee electr6n potential model with a step 

potential functions at the surface was used for calculating the 

wavefunctions. We have used the simple model given by Bagchi & Kar33 for 

the photon field at the surfacf~. This model was employed for the case of 

aluminium for which the photocurrent from the Fermi leVel was 

calculated. The matrix element has been evaluated numerically and our 

resul ts38 show a reasonable agreement with experiment 20 and previous 

calculations22 with other models for the fields. The results were 

analyzed for various values of the surface region, the decay length due 

to inelastic collisions etc., and the behaviour of the photocurrent as 

a function of photon energy was studied. It was observed that although 

some features of the calculated photocurrent (e.g., the ~inimum at the 

plasmon frequency were not sensitive to the length of the surface 

region, some other features (e.g., the ratio of the peak heights below 

and above the p~asmon frequency) were sensitive to it. Also it ~ppeared 

that even for a reasonable choice of the length 'a' of the surface 

r~gion - the peak below the ~lasmon frequency was much sharp~r in ou~ 

calculation than was obtained experimentally. However, for the proper 

description of the metal one has to include the crystal potential.to get 

the correct band structure and the density of states. We have next 

considered the case of replacing the free electron initial state by,a 

state where the crystal potential, in muffin-tin form was included .... · 
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compared with the experim<>ntal data· as well as the free electron 

calculation. It seems that the results look better when the surf~ce 

region for the photon field was taken to be the same as the first.layer 

as compared to first two layers. this probably is an artifact of the 

model rather than the real situation. 

We have also derived the formalism for considering both initial 

and final states in the presence of crystal potential in muffin-tin 

form. The calculation of these states are along the lines given by 

Pendry28 , ·but .the presence of the spatially varying field makes the 

computation of th~ matrix much more invblved. Numerical results for this 

calculation are not yet avad .. able. It may be mentioned here that,· 

although we have used a particular form of the spatially varyi~g_photon· 

field, any form of the photon field which is a function of z can be used 

in our photocurrent calculation. Also, our formalism to calculate 

photoemission cross-section is applicable to elements whose band 

structure can be computed with muffin-tin potential. 

We have calculated52 the self-consistent local dipole field 

near the surface of dipolar lattices. Here we have considered three 

different structures- the simple hexagonal, hexagonal close-packed and 

diamond. For the computation of the self-consistent local field we 

consider a slab geometry of a finite number of lattice planes parallel 

to the surface. We have carried out the dipole summation plane bf plane 

parallel to the surface of the slab from any chosen origin inside the 

slab. We also calculated the dipole moment for each plane for three 

different lattice structures and compared with the experimental d~ta. We 

have studied diamond stru'c ture in more detail and obtaine;d. some 

interesting features. In case of diamond, for some values of the volume· 

polarizability the dipole moments show a oscillatory behaviour 

82 



although 1the oscillations in the dipolar fields are small. The.fields in 

the surface layer are somewhat different from the bulk local field. 

except for the simple hexagonal structure. We have seen a close 

resemblance between hexagonal close-packed structure and the fcc 

structure in the calculation of dipole fields. 
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