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TARLE I. Dimensions and physical characteristics of the specimens. 

Sample 

IoSb 
(flash 
e\-apo-­
rated) 

InAs 
(Bash 
evapo.-
rated) 

InSb 
(tbree-
tempera-
ture 
method) 

Direct 
current 
thr0':,fb 
sampc 
(mA) 

10 

Length Width 
(mm) (mm) 

7.5 1.2 

7,5 1.1 

6.5 2,4 

Hall 
Thick- coelli- Resis- Hall 

ness cient tivity mobility 
(microos) (cml/ C) (ll-cru) (em' /V sec) 

3.0 220 3.7XIO- ' 6000 

0.3 5 5XIO-' 1000 

1.5 145 l.3XlO-· 11200 

effective surface-to:volume ratio aITects the level of 1/ f noise. tO 

Hence, the presence of 1/ f noise in evaporated films o[ InSb and 
InAs may be relatcd to their large effective surface-to-volume 
ratios which far exceed those obtained in specimens made of bulk 
materiaL On the other hand, comparison of the noise levels in 
Fig. 1 with thc data in Table I indicates that the effective surface­
to-volume ratio cannot completely account for the noise. The 
generation of 1/ f noise is knO\\'ll to depend on many other factors 
sucb as surface conditions (i.e., inverted layers) or grain bound­
aries in the materiaL It is of interest to note, however, that the 
many possible causes of the noise generation notwithstanding the 
noise spectra in Fig, 1 do follow exactly the 1/ f pal tern, 

The specimcns of InSb and In:\s fabrica ted by flash evaporation 
were prepared by K. K. W. Heid of Beckman Instruments, Inc., 
while the sample of I nSb made by utilizing the three-temperature 
method was obtained from the Kaval Ordnance Laboratory 
Corona, courtesy of H. H. \\'ieder. 

Acknowledgment and appreciation are extended to Dr. J. J. ' 
Brophy for helpful discussions and to S. L. " 'ebb for performing 
the noise measurements, 
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I N a previous paper1 it was reported that apparent large reverse 
flow stresses wcre observed upon unloading of aluminum 

samples which had been shock loaded to stress levels of 100 and 
175 kbars. The purpose of this communication is to report some 
recent measurements of residual strains in aluminum samples 
which have been exposed to similar loading-unloading histories. 
These measurements agree with the values predicted by quasi­
static, rate-independent, elastic- plast ic theory,1 and thus inelicate 
that the observed large flow stresses are transient phenomena. 
Some preliminary results of this work have been presented 
elsewhere.3 

The zero stress point on the uniaxial strain unloading curve of 
a shock-loaded aluminum alloy (composition : 93.75% AI, 4 ,25% 
Cu, 0.50% ?lig, 0.75% 1In, 0.75% Si; tensile yield strength 

(0.2% ofIset): 3.95 kl ',lr, ' '"" .. . , ." , .,., 
hardness: 13-l) was tlde; I;,il ' ,j I'·, , ..... 

." ... 
after shock 10atlill F;. T he e'I ":.·, ,>, " 
Ha rtman.' The cs,cnl i:t\ d i:I,".:, " 

. ' 
explosive loatling was u:,,,,1 in ,.,.!, : ; .. , . • , 
of 110 and 2-l0 kl,:!r,;, \\he,. ,,, I f ,,". l' , .' , '/' ,,' •• '1 I.> 
obtain pressures LeI ,,\\' ~I) kl',H-

The experimental ar r" n ~ \'lll. ' I : :', 
wave consists o[ a " II11OtI-e I fI" ' 

causes a 1.5-mm alu lllinulll I 'I. ' ~" :' . 
3-mm-Iayer o[ " :\[ela IJd" I-IIj';"'" 
tries) sheet explo;;;\'e c"\'eri l'~ " I ' 
The flyer plate is accder,'led ,',:' _., r, 

, , 

target plate arrangcml' lI l. \\ ilil it ( 0 t .' I ,~. ~ 
in intimate contact. 
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" . : ~l' 
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The 11O-kbar shock lIa,'e i' I>1 .. 1 :, .. !.,:' ' .', ' .". "In~ 
the flyer plate and shed <.:X1'1",i\,· .. I: " : ,_: .~ ' L'., I': Itc 
strikes the target arrangemen l <I i",;!,. 

The first targcl plall.: i:i 1.5 II.:,: :!.:. ~ .\. J I ~ .... .. , '; · .I·l'~ 
are 7 mm thick, The di ,lIllcln " 1:1, i,I," 
plates both ha\'e cyli ndrio:,d "'"1 ' III , 
snugly into holes bored ill lh"ir " ,,'. :' 
generated by the impacl 1,.1--", I;"" " . 
flects from the [rcc , urlaCe. T h" ;, ., 
erated through windo\\ s cuI in '" .. , ,!, '" " 

,oJ 

of styrofoam and foa lll rul .l ... r I "~:" , '" ~ 
tank. They arc rcco\'c red Ir"lII th .. " ,', , . " ~ \ 
wooden plates se f\'e to rel ard :Il ,J ,; . ' .. : ', ' • 
plates. 
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Thc dimensions o[ Ihe alullli ",,, , j '.1 ' . ,'. ,'." I' ,: 1 Ihe 
peliets are loadcd and unl",,,I,<I ill ::' .: : .• ' ': : !," ,:,',,!'" 
aIds before relief \\'a\'e:; fronl Ihe "! ', \i'," : : .!, ''''. ~',. "'11 ' · 

dimensional nature oi the ~ tr;till. 1 1.1 ! .. : .. c. j !'" .• ' ~ '. III the 
middle platc is that it is lir,l -h", '. : .. ,', ,! .,' : , I,·, I, "" oJ I,y 
means of the rarcfacli lJ n fall il''' l!I :1:0' ,. ,If': : ", .: I . ,'" I j,i , 
sample docs not esperi ence 1!'I,i,,:, I I., ;. ',: " :" I,.: 1'1.,1<'. 
on the other hand, ulHlcrgoc:o:. h'l: i. 'I .>;. : I :, I l' Of ~ • I 'I·,n IIi 

relief waves from the front a III I II., r, ",,::', • ",.: ''' " ;,,, , 111, 

andthispelletwasah\a~:">fHlIlldl 'i""~;" ,'.,' '.j \. , t;kd . 
The thickness o[ the :'a llllll,' iro,::: I:' , , ", : ','t' " I. "II' " 

before and after each shill: '1'1 ... ' " I: , .• ,: I., ,! :!, Ihc' 
samples are obtained il'fl m illl\dl..: " ",' '" '! .• !. " ~I, \'-
tronic pin switches arc u,cd tI l 'I, I ",:' ". , " a' ", I Ii il) 

of the middle plal e ill l ilt' "I ... ",,' .. ' .. I . :', " ", . ,' n 
Hugoniot equatioll -o i-:Hatl: d,lI .1 .nt' " I' .{ :'. I '.\.'1 the 
pressl1reanddcn :i ity i ll i liall~ pr.·",'" !t".\ .... ,\ .• r ile 
analysis of the residual "Ir.lin I", ,-'i!' I'. " .. " ", >1 I. : h.,l 
described by H a rtman ' T ile ,ILli!, r." .• ; I, ",: ,'.', ',r ! ... " I 'l'~ 
depend on the unknO\\'Il ti n1<' hi-I .. r\ .. i , !, , ,; .• : .-,'!' t r,.in 
curve, However, the rJ. l t..'~ L ;\Il I Il·t .t: ,~\ ' td j' .-, f,\' " !'jo.t.rdc-fl l 

theory to be of the m ele r oi -' :< I II 
The measured n:sid ll,d :'tr.li",.\ ., :', ,: ':': ,~" , .ore 

plotted in Fig. Llfarllll:tIl ''; "'i" r:.·,,: ' ,,:.; ,:, .', I , ,11, .. " ,i" d 
curves based on ra t.:. · i lldt ' l)l'll dt-nt \.'. '., j \ 't l 
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shown for compariso ll , T hl' l h" .. " :" .• 1 , .!t, ,', 1 : I '" ("n· 
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