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frcqucntly bcen a severe problem in high·pre~sure 

thermocouples tlSl", p:1.rticula rl y :1.1JOvc"-' 70()OC for 
Chromcl-Alumcl and abovc "-'1300 oe for Pt-i'LlORh 
in this :1.nd othcr work in thi~ laboratory. H anlleman 
d. 1.2,11 report sim ilar flll<iings . These elTects can often 
be larger than the pressure elTeet itself. 

In ordcr to apply these corrl'Clions at all, prcssure 
seal temperatures Illust be mcasured. For prc\-ious l'.\­
pcrill1ents without this information, estimatl's would 
h;\\·c to be made. 

The corrections for l't- PtlORh arc cOllsiderably 
smaller than previous values. At the extremes of the 
explored region, 35 kbar and lOUnoe, om result s arc 
just hal.f the estimates of Hanneman ct al.~,ll This rela­
tion also holds fr·r our extrapolated values to the ex­
tremes of their estimates, SO kbar and 1200°C. The 
values of WentorP4 arc approximately 20% greater than 
t hose of Hannel11:1.n et a1. in this region. 

The initial slopes of our correction curves for Pt­
PtlORh arc vcr\" similar to those of Hanneman et a1.2.11 
The discrepancy at high pressure and temperature arises 
from a greater curvature in our co rrection cun-es with 
both pressure and temperature . 

For Chromel-Alul11el the co rrect ions a re particularly 
small and insensitive to pressure and temperature in the 
temperature range where Chromel-Alumel is highly 
reliable, below "-'iOOoe. Above that the correction 

cUr\'es take on br~c lH:g;l Li\'c ~Iopl:s k~ldillg 10 quite 
large m:ga tiw corrections. This is ill ("Olltr~lst to the 
,,<.lIne,; of Hanneman cI 1I1. ~· 1I which ;In: abo sm:1.11 al 
100\'cr lcmpt'rutures, bUL reillain positi\-e to 1200°('. 
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Basis for Picosecond Structure in Mode-Locked Laser Pulses 
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(Received:; ]\[ay 1C)70) 

In careful experimental measuremcnls of mode· locked la5cr pulses, usinq nonlinear media, a number of 
workers have found evidence for what appl'ar to bc coexisting subpicosccond pul,;es, ant! pulses in the 
ran~e of 10- 40 psec. Tn this leller we describe a model of a Ii"hl pulse in which a Gaus~ian random-rad ialion 
field (i.e., a lherm al field) of limited spectral exlent is modulated by a temporal pulse envelope, and we 
show Ihat predictions based on such a model are in excellent delailed a~ reement wit h published experimental 
results. We also consider the case of a pulse of linearly chirped rad iation, and shnw lhat a ci<':u distinction 
can be made bel ween this casc anrl a pul~e of Gaussian random radiation. 

The role of coherence in determining cont rast ratios 
in the two· photon fluorescence measurements of pico­
second light pulses has been understood for some 
time. I - .

j Coherence considerations are also important 
in methods which usc interacLing orthogonal polariza­
tions in second- or third-harmonic generating media, 
although in these cases the background level is absent 
and the question of contrast docs not arise. In this 
paper \\'e calculate the exposures 8(T), resulting when a 
radiation field is c1i\'ided into two equal pori ions and 
then recombined, with an adjustable delay T, in a 

medium which produces a signal proporlional La either 
the square or cube of the fundamental intensity. Thrcl' 
specific cases of interest are two-photon tluorescencC, 
second-harmonic generatiol1, and third -harmonic gen­
eration. In carrying out our calcula tions we will use 
two models for the radia t ion flelcl: 1, a pul se of spec· 
trally ftlterecl thermal radi a tion, and lI, a coherent 
pulse whose frequency changes linea rly with time 
(linear chirp) . Steady-sla te thermal radiation and a 
single coherent pulse (without chirp) appea r as Jimitill ~ 
cases of I or II. 
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