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Fig. 3. Q versus P graph in Smg.g Tbg., S and

in the high pressure phase of SmS.

of 4f resonance.

positive values of Q.

increase of pressure the Fermi level probes the
region of density of states lying below the centre
This gives rise to [d7/dE],
becoming negative with pressure leading to large
It 1s of interest to study
the low temperature behaviour of the high pressure
phase of SmS and experiments in this direction gre
in progress in our laboratory.
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ABSTRACT
Relative intensities of high energy single and double plasmon satellites in the Be Auger

spectrum have bezsn calculated as 0-0058 and 0-0061 respectively.

The calculated values sgree

fairly well with the corresponding experintenial values 0-00353 and 0-0047 ¢f Jenkins eral,

HMIDT?1, Steinmann?2 and Neddermeyer and

Wiech3 have shown theoretically that the involve-
ment of plasmon in the emission of high energy
satellites is possible. Evidence for the existence of
high energy plasmon satellitics have been shown by
several workers40., Recently Jenkins e¢f. al.b have
observed two high energy satellites at encrgy distances
of 18 eV and 38 eV from the main Be (KVV) Aupger
peak on the high energy side. They have assigned the
first satellite (KVV 4 Tiw,,) as due to single plasmon
energy gain by the Auger electron, while the sccond
satellite at 38 eV has been assigned [(K), VV] as
due to double ionization, The last assignment is
based on the rough approximation which Jenkins and
Zehners have made for the ionization encrgy of the

seccond K-electron of Be. Recent calculations by
Hayasi!0, assuming double ionization, place the main
band-high encrgy satellitc separation at 3407 ¢V
for Be. This value docs not agree with the experi-
mental value of cither Jenkins e¢f, «lS (38 V) or
of Hayasi!t (37-6 ¢V). In fact the esperimental
values of both the watkers are in eacellent agrec-
ment with the double plasmon enerey (2 Isz] o
(38 ¢V). Thus on (he basis of energy considera-
tton the high energy sateliite at 38 eV can be
assigned  as due to double plasmon energy  gain,
rather than the double jonization process.

Jenhins and Zehnerd have also observed two low
cnergy satellites at 18 eV and 38 eV to which they

clivm respectively  as due to single and  Joudble
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plasmon creation by the Auger electrons, That i,
the eiistence of plasmons up to several orders In
Be is possiblel2. It is also possible that on decay,
plasmons can give their energy to Auger elecirons
giving rise to high energy plasmon satellities up
to several orders. Thus the satellites at 18 eV and
38 eV on the high energy side of main Auger peaks
may be respectively due to single and double
plasmon energy gain process. The first satellite at
18 eV has already been assigned by Jenkins and
Zehnerd as due to single plasmon energy gamn
process. The second satellite at 38 eV, on the
basis of energy consideration can be assumed as
dve to plasmon energy gain process.

A further check to the double plasmon energy
gain  process is the calculation of the relative
intensity of this satellite with respect to the main
peak, Following Langreth13-14  the relative intensity
of the double plasmon satellite can be given as:

Current
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The calculated value of i from equation (4) is
0-0058 which is in fair agreement with the experi-
mental value (0-0053) of Jenkins!® (see Table 1).

The relative intensities of both satellites, ie., 4t
cnergy distances of ku, and Zhwﬁ {0-0058 and
0-0061) which are approximately of the same order
of magnitude, satlsfy the general characteristic of
the plasmon involvement., This again strengthens
our argument. Thus we can safely say that both
the satellites on the high energy side of the main
Auger peak of Be spectrum are due to plasmon
energy gain process and they can be given respec-
tively the following assignment (KVV 4 Aw,) and
(KVV + 2 Tzwp).

ACKNOWLEDGEMENT

Thanks are due to Dr. S, C. Gupta, Principal of
the College, for encouragement, Mr. V. Kumar
for checkiig the calculations and to U.P, State,
C.8.T., for financial assistance,

.- "06 ?i‘._ (‘1) =
T 2T 1. Shmidt, V. V., Soviet Phys. JETP., 1961, 12,
where 886.
2. Stainmann, W., Plys. Stat. Sol., 1968, 28, 437
. (2) 3, Neddermeyer, H. and Wiech, G., Pflys. Ler,
LAY
1970, 30 A, 17.
v, 15 a dimensionless parameter and is givenl® by: 4. Halilat};g, ;’%; F2 _,alnd Arakaws, E. T\, Z. Phys.,
. 2;8 1L, 431, .
Ve = (52—1_1 " A 1°9 (3) 5. Jenkins, L. H, and Zehner, D. M., Solid State
J oy Conmmun,, 1973, 12, _11_49.
From equation (1) the calculated value for i is 6. Al'fgawa*w%-s Té Bani 0}!‘;1“13“1: M. W., Phys.
M : : ev., : : :
0-0061 Whlmh s {;I{; closef agre;{'neil; with ﬂ,}? ]:]xpe Ir . 7. Srivastava, K. S., Singh, S. P. and Shrivastava,
mental value 0-0047 of Jenkinsl® (see Table I). R. L, Phys. Star. Sol. (in press).
TABLE [

Relative intensity of single and double plasmon satellite in Be Ayger spectrum

Relative intensity (i)

o

——— Lo Te—— i,

Metal a B '{i \f) Vs AutH;rS‘ value “xrerimental value’s
e e g . e —_— ———

Single  Double Single Double

plasmon plasmon plasmen  plasmoen

Be 0-3577 0-71 18-0 1-9 0 0058 (- 0061 0-0053 0-0047

Thus the satellite at 38 ¢V on the high energy side
of the main Auger peak KVV may be due to double
plasmon energy gain process rather than double
jonization process and thus can safely be given the
following assignment (KVV 4 27%w).

The relative intensity of the first plasmon satellite
at 18 eV (#Aw,) can also be calculated using
Srivastava ef. al7°® and Brouers!? formula:
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where & = 0-3577, # = 0:71 (See reference 15).
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