
PRE 'l' RED E P E :--; DE N C E O FHA L Leo . S T :\ :-.J T i63 

\.aLE VII. l(k.), [ see Eq. (31)], for variuus conditions. 

Quantity 
l - U.3Y. 

Direction of II 
[II0J [ 111 J [l00J 

1 5 0.5 0.7 

l'sing potassium matrix dement 
, ~ and C K. 
"lCes~ lribtrary units #) -l8 Si 

1 ~-1 ~ 100 
rQ{>Ortiona l tr) n il , 2.1 2.1 l.8 
• U.L FOCesse5 only 26 34 +! 

X 100 U.K. only , " 2 9 2.3 

k . G. K. processes onlr 
k )=-'X IOU e lL on.} 

58 
I i 

-t.I) 

62 
1.6 

28 
3.6 

71 
t -! 

-1-(1 

1. 5 

lale oi ;0 111.. Un Lhe;; ,)~ht:r ' ",nd C,I. ;1 , (,I II 

u. meaningful estimate o[ TP(~) and Till) 

u...o:e of the wt::ak <P dependenct::. 
Ie results show a difference of abou t 1{)' r 111 the 

oi [ Il for tht:: [ 1toJ .lad [lOOJ dircction~ I (lUll I , 
hoth ~ and l'.K.. processes ami usi ng eith, r I Ill" 
am or the potassium matrL,,{ element. If only l "- . 
::SSeS are counted the difference becomes nearly 

using the potassium matrix element anci 60% 
the lithium matrix element. 

e have also tabulated 1-0.3}'6 fo r the three prin­
directions. Till' gives the dependence of r(k ) un 

>i:n h order Kubic harmonic with C 1= -0.3. I I 
be pointed ou t that we have no way of knowin!! 

'lere is no reason for C and C 1 to be simply related 
way A and A1 were for certain shapes of the E 

curves. In addition, even though the influence of 
ft- may be small because of the smaller size of the 
'ents arising from the fourth order Kubic har­
its influence on T is not. I t is interesting to note 

both mauL"\: elements give T( llO» T( lOO) as woulci 
ca.se if T were proportional to 1-0.3 r &. 

e conclude that if t he matri." elements obtained by 
"U are correct, then the geometry of the li . K . 

alone is sufficient to produce appreciab1t: 
.aupies in T for both potassium and lithium. Th~ 
' ty of sound is also highly anisotropic in the 
. and may produce further anisotropy in T; like 

metrical factor (1 f ) it i most significant in the 
p region. 

highly anisotropic n il) for lit hium is in line with 
e de .. iauon of n* trom unity for this metal noted 

ole I : however it is not clear why the same devia­
oes ;Jot o<:cur in the ca.::-e of potassium where the 
ropy is also large. T he form of F (f) ) [or lithium 
ugges's a possible explanation for the strong tem­
lre dependence of n* shown in fig. i. F (8) is much 

more sharply peaked in the case of lithium than in the 
case of potassium and although the peak is at f) = i 50 
scattering processes at f)=90° are still quite heavily 
weighted. The wave vectors for phonon inyol\'ed in 
scattering from k(llO) at f)=9(f are (j ui te large Cap, 
proximat ely 50% large than for k ( l11 ) or k( l OO) and 
0= 900 J; as the temperature is lowered some of these 
phonons are no longer exci ted and the sca It ering houln 
be changed severely. The high D ebye temp<:raturt', 
i1 n =·BOoK, suggests that there should actually be 
" freezing out " of phonons a t ni trogen temperature eyt-n 
though we arc interes ted in the Dcbye tem perature for 
t rans\'t'TSC phollons whi ch will be lower than the 
~peci fi \ heat eD. There is, howl'wr, abo tht possibi l it~ 
Iha l the Lh ;t ll ~e in n* may be ({mntt ted wi lh the mar 
l< ' n~i t ic transilit) n occurring neaf i~ oK .,. 

"h \· small \ hn ngcs in 1/* with tl I11p< r t U f L' iI', ",,, iIun 
111 01 potassiulll may also be du(' 10 I' t I)t'~ illni ' l g- of , he-

rn';;ing out" o[ 'iI/me phunulh. nll\\ler, the scatter­
I I ~ function F te) is much less ~harp'Y lJeaked in lh ... 
, ,,,,e of potassium than in t he la~~ of lithium and so the 
Ifllal scattering is much less sen iliv(: to the freezing nU L 

',f large q phonons. In addition the Debye temperature~ 

are lower for these metal s. Both factors should decreast' 
he temperature effect in sodium and pota"sium. 

CONCLUSIONS 

'I'lli' observed pressure effects in the alkali;: requ irt: 
, ",,;sllmplion of an anisotropic scatierin!! time. ;o ( k , 

I 'rrler to explain how rela ti\'cly small increases in the 
\ rping para meters which describe the Fermi surface 

, all'l' ,,* to decrease. The assumption of anisotropy in 
r II!. ) is req uired both by the sign of the pressure effect. 
and , in t he case of sodium and lithium, by its magni­
tude T he anisotropy in the shape of the Fermi surface 
i~ small, except possibly in the case of cesium while 
the anisotropy in T, is large. The anisotropy in T comes 
from : (1 ) the fact that 1/ I q 12 occurs as a k depend en 
weighting factor in the expression for T and (2) the fact 
that l ( cq ./ occurs as a highly anisotropic wei~hting 
[actor in the same expression. 
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