
50 Years Ago
A recent broadsheet issued by 
Political and Economic Planning, 
entitled “The Growing Economy—
Britain, Western Germany and 
France”, discusses the main factors 
influencing the development of 
industrial production … These 
findings are to be published in 
a forthcoming report which, 
assuming that economic growth is 
a proper object of policy, considers 
the conditions for achieving a rate 
of growth comparable with that of 
other Western industrial nations 
… In contrast to British policy, 
French and German economic 
policies have had marked success 
in stimulating economic growth, 
and the main conclusion of the 
broadsheet is that, in view of 
Britain’s record since the War, 
priority must be given to the task of 
increasing the rate of growth.
From Nature 19 November 1960

100 Years Ago
The Roosevelts in Africa — The 
book under review is not without its 
defects and incongruities, and the 
expedition of which it is the record 
has received heavy censure from a 
good many people interested in the 
preservation of the world’s fauna. 
Theodore Roosevelt, its author, has 
the defects of his qualities … In the 
first place, Mr. Roosevelt has not had 
sufficient leisure in which do himself 
justice as the writer of a book on 
real natural history. Being a poor 
man when he left the Presidency, 
he was obliged, to a great extent, to 
pay the expenses of his very costly 
expedition by writing an account 
of it to be published week by week 
by the newspapers, a full diary, so 
to speak, of the day’s events. Then, 
taking advantage of a brief rest at 
Khartum, he puts this diary together 
in book form, and has barely time to 
glance at the proofs before leaving 
England for the States in June. 
From Nature 17 November 1910

(1,000 MHz) are now on the horizon. The fact 
that DNP functions optimally at low tempera
tures has also necessitated the development of 
a new generation of cryogenic MAS probes 
that operate at temperatures of 90 kelvin  
and below13,14.

Another major development was the discov
ery of innovative polarizing agents. In the first 
50 years of DNP experiments, researchers used 
single electrons (mainly from organic free radi
cals) as polarizing agents. These act through a 
mechanism known as the solid effect, which 
involves two spins — the electron’s spin and the 
spin of the nucleus to be polarized. But a more 
efficient process involving three spins was 
demonstrated in 2004, with the development 
of biradical polarizing agents15. Compared 
with experiments in the absence of DNP, 250
fold signal enhancements have been observed16 
using such biradicals. Currently, the favourite 
polarizing agent is a watersoluble biradical17 
known as TOTAPOL, which typically yields 
170fold enhancements in model systems and 
in proteins.

Lesage and colleagues’ exciting NMR exper
iments1 bring together all of the stateofthe
art developments in DNPenhanced NMR. 
They used an NMR spectrometer equipped 
with a 263GHz gyrotron, operating at 90 K 
with TOTAPOL as the polarizing agent, to 
enhance the spectra of organic groups cova
lently attached to the surface of porous silica. 
Surfacemodified silica is commonly used in 
many applications, and is a good case study 
for various other systems whose surface 
chemistry is ripe for DNP–NMR studies. The 
authors observed a 50fold enhancement of the 
carbon13 NMR signals for the silicabound 
groups (Fig. 1), which allowed the acquisition 
of 13C spectra in approximately 30 minutes. In 
the absence of DNP, these experiments would 
have taken about 70 days. Refinements to the 
technique could eventually yield approximately 
500fold signal enhancements.

The mechanism by which the enhanced 
NMR signals1 are most frequently generated 
involves polarizing the solvent in which the 
silica material is suspended. This polarization 
is transferred to the surface of the material 
(and probably deeper than that) through spin 
diffusion processes. Other experiments18,19 on 
nanocrystals and membranes have shown that 
polarization can be transferred over distances of 
around 1,000 ångströms, so it may be possible 
to examine the structure of a material not only 
at the surface, but also in the layers immedi
ately below. This is one of the many possibilities 
envisaged by Lesage and colleagues1.

The authors’  experiments represent a huge 
step forward in the study of reactions that 
occur at the surfaces of bulk solids, including 
many scientifically and industrially important 
reactions on solid catalysts. The application of 
DNP–NMR to such systems will undoubtedly 
stimulate many new avenues of research. More 
generally, the authors’ work1 represents another 

example of the application of DNP to hetero
geneous systems (those that involve more 
than one phase of matter), whose structures  
are often difficult to determine. ■
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Figure 1 | Enhanced NMR signals from 
surfaces. Lesage et al.1 report an impressive signal 
enhancement for NMR spectra of organic groups 
attached to a silica surface using a technique 
known as dynamic nuclear polarization (DNP). 
a, Without DNP, the authors observed no sharp 
peaks in the carbon13 spectrum of the surface 
groups. b, With DNP, they obtained a 50fold 
improvement in the NMR signal. The spectra 
in a and b are shown at the same scale. Peaks at 
different chemical shifts correspond to different 
carbon atoms in the surface groups. Spectral data 
are from ref. 1; p.p.m. denotes parts per million.
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