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S U M M A R Y

In Par t  I  a  new k ind of  X-ray spectrometer  is  de-
scribed in which the crystal is bent in the shape of a
cy l inder .  The main features of  the inst rument  are h igh
resolut ion and a high luminosity. The spectral l ines are
stigmatic images of the I ine focus. Shape of the spectral
l ines and gain in intensity over known spectrometers are
calculated. Adjustment and operation are very simple.
It  nray be said that thg instrument makes the l i t t le-ex-
p lored region of  10-20 À much more accessib le.

Part I I  is devoted to the measurements and the dis-
cussion thereof .  Chapter I  contains a short survey of
previous X-ray work related with the energy bands of
Cr, Ni, Co and Fe, together with a brief descript ion of
the principles of methods f or calculat ing the energy
bands of metals.

Chapter  I I  descr ibes the measurements.  The Zrr . r r r
absorption spectra of pure Cu, Ni, Co and Fe as welt ás
of some al loys containing these elements have been ob-
served, the greater part for the f irst t ime. The l ,  c
spectra of pure Cu and Ni have been obtained for dif fer-
ent excitat ion condit ions. Some of the more interesting
resul ts  are:
(1) the,[r, ,  absorption edges of Ni and Fe shif t  with in-

creasing temperature to higher frequencies whereas
such a shif t  is not observed for Cu,

(2) the maximum of the Cu la l ine shif ts to higher fre-
quency and the l ine broadens with increasing temper-
a!u1e, the same being observed for increasing energy
of the incident electrons,

(3) for energy of the incident electrons (= Ei,, .)  equal to
the excitation . energ"y of the h_gr 211 level (= E\ or
Etn) t l r" La l ines fór Cu and Ni aré nearly'symmÈ

trical lines, tailing out to both long and short wave-
length side; also they do not exhibit an emission edge
in contrast to the La lines for higher energy of the
incident electrons.
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(a) the CuNi (96,4) Ni l r r r  absorpt ion st i l l  shows a
line" indicating, contrary to expectation, the
ence of. 3cI holes.

(5)  such a "whi te l ine"  is  not  observed in  NiAI  (20,
Ni Zrrr in accordance with expectat ion,

B0)

(6)  FeAl  (30,  ?0)  Fe Lm shows a "double whi te l ine"
whereas Fe Lm is  s ing le for  pure Fe in  which case a
" double white l ine" might be expected ac cording to
theoret ica l  considerat ions.

Chapter I I I  deals with the views pertaining to the
interpretat ion of the observed emission and absorption
band shapes and their connection with the theoretical
densi ty-of  -s tates curve.  I t  appears that  only  for  42 Mo
approximate agreement between theory and experiment
ex is ts .

Chapters IV and V are devoted to a d iscussion of  the
measurements.  From a compar ison of  var ious measure-
ments  the  X- ray  spec t rum is  conc luded  to  rep resen t  the
densi ty-of -s tates curve.  However,  in terband t ransi t ions
appr eciably inf luenc e the shape of Cu Io, wher eas the
inf luence on Ni lc is only srnal l .  The inf luence of tem-
perature is much larger than expected. An e4planation of
the observed ef Íects  can be g iven by assuming the
screening of  the near ly  atorn ic  3d e lect rons to depend
crit ical ly on the measure of hybridization of the nearly
f ree 4sP e lect rons.  An increase in  the measure of  s
character of the conduction electrons amounts to an in-
crease in  the screening of  the 3r l  e lect rons and hence in
a shi f t  in  the level  scheme of  the average 3d level .  A
change of oniy 0.02 in the screening constant of the 3rl
e lect rons resul ts  in  a sh i f t  larger  than 1 eV in  the case
of copper. A quali tat ive understanding of the effects is
reached.  Speci f ica l ly  i t  is  a .  o .  possib le to  understand:
(1)  the gradual  change f rom symmetr ica l  Cu Ia l ine for

Eir,. = -811 to, with increasing Ein., more and more
asvmnlet r ica l  l ine.

(2) thé sudclen change from symmetrical Ni l ,c l ine for
8 i , , .=  Er t  (Er- ' )  to  asymmetr ica l  Ni  Zc l ine for  E,n,

(3 )

(4 )

difÍering less than 20 Volt from E1, or .81,, ,
the shifting of the -rrr absorption edge for Ni and Fe
and the absence of such for Cu,
why the interband transit ions so strongly inf luence
the Cu Io line shape but hardly affect the Ni Io line
shape.

Although the explanations are rather speculative, it
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is tempting to investigate whether they permit an under-
standing of other measurements where such a mecha-
nism might be important. It is shown in chapter vI that
indeed the shifting of 3d and 4sp band relative to each
other enables one to qualitatively understand:
(1) the non-agreement between calculated and observed

densi ty-of  -states curves for the transi t ion metals
and the approximate agreement in the case of 42 Mo,

(2) the non-agreement between the measurements oi
Gyorgey and Harvey and those of Skinner et al. of the
Mu,ut emission bands of the i ron-group metals.

(3) the suscept ibi l i ty versus temperature curve for pure
copper,

(4) the shift with temperature of the optical absorption of
pure copper,

(5) the smal l  dÍscrepancy between theoret ical  and ob-
served saturation magnetization curves,

(6) the hitherto very puzzling curc and Ni ro l ine shapes
for CuNi alloys of different composition,

(7) the number of Bohr-magnetons per atom versus com-
. . posit ion curve for CuNi alloys,
(B) the suscept ibi l i ty versus temperature curves for

CuNi alloys of diff erent composition which show a
hitherto unexplained rise of the susceptibit i ty with
temper atur e.
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