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." :lrc negligil>le compared to the anion. Therefore, "l>lock­
,.f lascr pump light by the cations does not take place to 

. :"p,' rtan t ex ten t. 
~ absolutc quant um elliciency of the piperidiniulll salt 

'. 1/ in acetonitrile , irradiated with 3150.\. light) has been 
_ ti red by comparison with rhodamine B as a standanp· 1 

;IIU1111 to l>e O.iS±O.tS. The ratio of the quantum cnic icncy 
" ,!uilloliniulll to the piperidinium salt so lution is, howeve r, 
l l.(,j. At room temperaturc ahout9S% of the totaliluorescence 
h,'th solutions occurs near 61201 in the 5Do -> '[0'2 transition 
,Clcristic of Eu+3 • 

~ possible reason for the lower quantum efficiency of the 
.,linium salt solution involves quenching of the anion emis­
!.,. interaction with the quinoliniulll ion, If such a process is 
.,(ive, one would expect the quantulll etllciency to decrease 

.l:c concentration of the chelate salt in solution is increased. 
",W, while the quantum etTtciency of the piperidiniul1l salt 

,'Illet! constant on increasing the concentra tion from SX 10-3 to 
Ill- I .1[, that of the quinolinium salt increased abou t J8%. This 
.i t indicates that such a quenching process is not taking place. 
I.n alternate explanation for the lower quantum efficiency of the 
"<llinium salt, which i5 consistent " 'ith the observed results, 
be given in terms of the dissociation of the chelate anion, 

.d ion 1. 
Eu (BTF).-~ E u (BTFla+BTF- (1) 

, .' quantu m efficiency of the electrically neutml tri s chelate 
IlTFh in acetonitrile is only about ,"0 that of PEu (13TF ).1 

,l ions. Any dissociation according to (1), therefore, re~u l ts 
" we r over-all quantum eluciencies. 
""C\! the 'Do-> 7P2 emission band for Eu(BTf)a occurs at 
.rk the same wavelength as for PEu (BTF)., the prescnce in 
Ilion of Eu(BTF), is more easily detected by means of much 
kn ·Do -> 'Fo emissions . Figure 1 shows this portion of the 
'rrsccnce spectrum for solutions made up from PEu (131'1')., 
IlfFh, and QEu (BTF)., whe re Q is the quinolinium ion. 
III the nearly symmetrical shape of the main pe,1k of curve (a) 
i the rclath'e intensities of cu rves (a) and (b), the amount of 

. BTFh in the solution prepared from PEu (BTf) . is found to 
less than 10% of the total europium present. Curvc (c), 

' n'cr, shows an asymmetry which we attribute to the presence 
'1'I'rcciabie Eu (BTF)a. 
Ii j represents the fractiona l dissociation of tctrakis molecules 
:hc quinolinium sulution and r the ratio of the intensity of the 
-+ 'Fo emission from tris molecules in the quinolinium solu-

1 (e) to that from the pure tris solution (b) , we have' 

r=3/4f· (2) 

.HruCting curve (c) from the sum of two appropriate curves of 
!C (a) and {b}, we find f to be equal to OAO. 

the greater amount of Eu (DTF). obser\'ed in solutions pre­
,'1' " fro m QEu {BTF). su~~ests that the quinolinium ion facili­

J ' " the dissociation of Eu (llTF).-. We postulate, as one possible 
, ' han ism, that thi s is the result of ion pairing according to 

tion (3). To the extent that 

(3) 

'!CclIrs, BTF- is remo \'cd from solution and equi librium ( I) 
"li ited to the right. 
Jot ~lJ mmary, the results presented here ~how that the cation in 

, .llt BEu ( I3TF). can he important in d..:tcrmining the laser 
I;,ilities of solutilln~ containing lhe salt without inte ract ing 
I'l l)' with the las ing species Eu (llTF).- to change it s spect ra l 
; ... ·n ies . 
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Shock-Wave Compression of Germanium 
from 20 to 140 k bar* 
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T HE object of this note is to report stress- volume results be­
twcen 20 and 140 k bar for german ium, shock loaded in a 

state of one-dimensional str:,in along the [ 11 \ ] crysta llographic 
direction. Resistance-time measurements, made whi le the shock 
wave tralo'e rses the sampit-, circumvent dilliculties inherent in 
the usual free surface ve locit\· me l hods . 

Shock loading \\'as accoml;lished by impact ing large diameter­
to-thickness ratio disks of ge rmanium upon each other in order 
to ensure a state of one-dimensional strain in all but the periphery 
of the disks for the duration of the experiment. One disk , mounted 
on the face of a projecti le, was accelerated to a measu red high 
velocity by means of a compres5cd gas gun l and was impacted in 
vaCUUlll upon the specimen disk mounted on the end of the gu n. 
Angular misalignment bet\\'een the impacting surfaces was about 
SX 10-· md.' Germanium back-up disks were mated to the rear 
of the specimen. The thicknesses of the impact and back-up 
disks were chosen so that the stress waves propagated through and 
out of the specimen disk without reflec tion until, finally, the 
specimen was stressed uniformly to the impact value for a brief 
interval preceding the arrival of un loading waves . 

The disks, 3g mm in diameter, wcre cut from single crystals 
of high !Jurity It-type germanium of nominal 50-II·cm resistivity 
and were oriented with their [aces paraUel to a (111) crystal 
p lane. Their dislocation den ;;it y was approximately 6X103/ cm2• 

D epending on the particular experimcnt, the thicknesses of the 
specimen d isks were 3.2 , 4.0, and g.o mm. 

The resistance-time history resulting from stress waves pro­
pagating through the specimen was obtained by recording the 
voltage- time his tory ac ross the thickness of the specimen disk 
under constant current conditions. The constant current of one 
ampere was applied to the speci men disk about SOO nsec before 
impact to prevent resistive heating of the d isk. Both faces of the 
tlisk ,,'e re entirely e lectrokss nickel plated to provide Ohmic 
electrodes. The impact surface e lectrode of the specimen was also 
coater! with vapor deposited silver and maintained at ground 
potential. The hack-up disk assembly, entirely vapor coated with 
silver, sen'ed as the circuit learl to the other electrode. 

For impac t stresses in the range of several hundred kilobars, 
multiple waves arc obse rved which indicate the presence of slope 
discontinuities, or cusps , in the stress-volume re lation.3 Du ring 
the time these waves are propaga ting across the specimen thick­
ness , the specimen is essentia lly divided into a number of zones 
sepaTated by the different wave fronts . T hus, the electrical re­
sistance hctween the e lectrodcs of the specimen is equal to the 
sum or the resistances of the zones. :\ ssuming time independent 
wave velocities, stress amplitudes , and resis tivities, the initial 

Flc. 1. S l rC'ss-volullle 
rdation . 
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