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We propose that the dominant damping 

mechanism for the E mode in this A-15 and 
3 4/ g 4/ in v3si~ and Nb3Sn- conaiats of inter-

band processea wherein the E mode decaya g 
into electron-hole pair• in the r12 bands. 

These banda are within an energy compara

ble to the E phonon energy of the Fermi 
g 

level throughout large regiona of the 

Brillouin Zone.'2/ Due to aymmetry based 

selection rules, the t
28 

phonon in Nb3Sn 

cannot interact with theae bands and it 

haa indeed been observed to be relatively 

weakly damped.!/ 

In Nb3s~ and cr3s111 the Eg phonon 

cannot interact with electrons in the rl2 

banda since they are -0.35 eV below the 

Fermi level and hence completely filled. !.!&.:.....! : E aymmetry Raian spectra in 
V~Ge at 34&c and SOK. The solid lines 
are fita to the data (see text). Accordingly, the E

8 
phonon in Nb3Sb and 

the t
2

g phonons in both Nb3Sb and er3s1 

are weakly damped and harden and narrow upon cooling, This ia typical behavior for 

phonona whose self-energy ia dominated by anbarmonic phonon-phonon interactions. 

The E phonon in cr3Si is not so well understood. lt appeara to harden from 310. to 
g -1 -1 

320. cm and broaden from 40. to 60. cm upon cooling from 300K to 70K. However, 

additional atructure in the region of the phonon, poasibly due to electronic Raman 

acattering, complicates the analysis. 

The electronic nature of the Eg phonon damping in v3si, Nb3sn, and v3ce is fur

ther demonatrated by plotting their magnetic susceptibility, X, versus their corre

aponding E mode linewidth at the same temperature, for aeveral temperaturea. This 
g 

is ahown in Fig. 2 for the temperature range 400K to 20K, where a atrong correlation 

ia seen to exiat, with the V- based compounds following one relationship and Nb3Sn a 

aeperate one. Such a division of v-based and Nb• based A-15 compounda into two fami-
2 2 

lies, with ~Nb ~V B' where ~ • N(EF)(I ), (I ) being the Fermi surface averaged 

electron-phono~ matflx element squared, has already been pointed out by Klein, et. 

a1 • .!!/ The ratio of the initial slopes of the two curves (indicated by the solid 

llnes through the data in Fig. 2) is in good agreement with the ratio of 

(I2)Nb 
50

/(I2)V
3
Si as calculated by Klein, et. a1„~/ The temperature dependence of 

the ma~netic susceptibility is cOlllDOnly aacribed to thermal repopulation of elec

tronic energy levels near a sharp peak in tbe electronic density of statea. The 

atrong correlation bet:ween the magnetic suaceptibility and tbe E phonon llnewidth, g 
shown in Fig. 2, suggesta that electron-phonon interactions (aa oppoaed to anhar-

monic phonon-phonon interactions), aubject to the aame thermal repopulation effects 

aa the magnetlc ausceptibility, are responaible for the temperature dependence of 
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!!&:...._! : Correlatio~ of va. for V'lSi, 
Nb Sn, and V Ge. Raman data for Nb Sri 
~en frOlll r~f. 4 . data for v3si·, 3v Ge, 
and Nb'lSn taken from refs. 9, 9, and ~O, 
respecfively. 
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the E
8 

phonon linewidth and frequency in 

theae COlllpounda. Indeed, a simple model 

of the interaction and the rl2 bands is 

able to account quantitatively for the 

linewidth temperature dependence. Our 
1DOdel will be diacusaed more fully in a 

future publication. These reaults are in 

accord with the recent concluaions of 

Mattheiaa and Weber!!/ that dimerizati on 

of the tranaition metal sublattice is the 

primary driving mechanism for the marten

ai tic tranaition. 
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