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New Methods of Research
Edward Randall

The 26th meetingof the Nmr Discucsioo Grorqldlored le.ding Eure
pean spectroccopirtr to reeiew erperimeol tcchd$s in nmr.
New erpcrimearrl mcthods rnd mimr erpcrincotel procedures
were diecusccd; eod dccieioos rer'e mrde ebout future meetings.
The 26th meeting of the Nmr Dis-
cussion Group was helcj recently at
Canterbury in the Rutherford College
of the University of Kent. The
theme was'Experimental  techniques
in nmr'. and the meeting had two
objectives. The first was to provide
a forum for discussion by pract is ing
spectroscopists of both major
developments in new techniques,
and minor experimental  detai ls of
procedures already in use which are
not normally presented in lectures at
the appl icat ion's level.  The second
longer range objective was to dis-
cover the opinion of some of the
leading European nmr spectro-
scopists. from both physics and
chemistry. about the desirability of
repeating the venture. The argu-

ment here is that since the soecialist
nmr audience in any one European
country is small, and the number of
technical  innovators is smal ler st i l l .
a larger than nat ional grouping is
necessary. This contrasts markedly
with the situation at the application's
level.

Productive complications
The f i rst  session, with Dr M. J.  A.
de Bie as chairman, began with a
general review of the latest technical
developments by Dr D. G. Gi l l ies (a
reporter on this topic for the society's
special ist  reports in nmr).  Dr D.
Hoult  then showed some 31 P soectra
at 130 MHz taken on a supercon
spectrometer which incorporates
many of the latest technical features
and is located in Dr R. E. Richard's
group. Dr Hoult  paid part icular
attention to one of these-quadra-
ture detection in the Fourier mode-
and stressed the simplicity of the
construction as if in answer to the
earl ier plea by Dr Gi l l ies for avoidance
of unproductive complications in
circuitry.

Dr L. Lunazzi was chairman of a
session on orienting techniques in
which Dr J. W. Emsley talked of the
practical difficulties of obtaining good
spectra from solutes dissolved in
liquid crystal solvents. The effects
of temperature, sample inhomo-
geneity and even history were dis-
cussed, as well as methods for the
removal of the broad background
signal from the solvent. The conse-
quences of sample spinning for the
different configurations of field and
spinning axis in electromagnets and
superconducting solenoids were dis-
cussed. Separation of isotropic
from anisotropic parameters is
possible. Dr C. A. de Lange then
spoke of the di f f icul t ies in analysis
of data from POF3. The discussion
focussed on the analytical pro-
cedures, their  error analysis and on
whether differences in geometries
derived by this and the electron
diffraction method were significant.
Professor C. MacLean concluded
the session with an account of the
procedures for the observation, with
high resolut ion. of  the nmr spectra
from samples oriented by strong
electr ic f ie lds. The part icular di f f i -
cul ty was the design of a cel l  in
which suff ic ient ly high electr ic f ie lds
could be produced. ionic currents
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suppressed and high homogeneity of
the magnetic f ie ld achieved.

On the f  i rst  evening an 'open

forum' was held to discuss abstracts
of var ious submissions. The topics
were: crDNP (Dr R. Kaptein);
provision of service instrumentation
( Dr C. Baker) ;  and Tr measure-
ments- in sol id adamantane (Dr
M. lmanari) ,  by cont inuous wave
methods (Dr F. Heat ley) and bY
homo-spoi l  sequences in which new
comouter software is used to auto-
mate the process, calculate T1 and
the nuclear Overhauser effect (  Dr
M.  J .  A .  de  B ie ) .  A lso ,  Dr  H.  J .
Jakobsen i l lustrated the Fourier
equivalent of  the transi tory select ive
irradiat ion (TSl) method of double
resonance which he named select ive
populat ion transfer (SPT).

Spectra of solids
On the second day with Professor
J. G. Powles as chairman. Dr P.
Mansf ield reviewed the techniques
by which high resolut ion spectra
f rom so l ids  cou ld  be  ob ta ined:
sample  ro ta t ion .  mu l t ip le  Pu lse
methods. and the cross polar izat ion
double resonance methods. In a
considerat ion of laminated samples.
he used the formal ism of di f f ract ion
techniques to descr ibe a new experi-
ment which consists,  in Fourier
transformation, of the decay resulting
after a mult ipulse sequence has been
appl ied to a sample subjected to a
f ie ld  g rad ien t .  The resu l t  i s  a  map
of the density of the resonant nuclei
across  the  samole .  Th is  was i l lus -
trated with the 'pr int '  of  a f inger
(sampled in vivo).  The chemist 's
current use of the term ' f ingerpr int '

is outdated since the metaphor
has become real i ty.  Dr A. Kumar
fol lowed with a discussion of the
cross polar izat ion technique. lm-
proved control of power levels may
be affected by variation of the duty
cycte.

With Dr R. E. Richards as chair-
man. Dr C. Di jkema spoke of spectra
from smectic systems in which
sample or ientat ion was achieved
macroscopical ly between glass sur-
faces. The ut i l i ty of  the dipolar
term was extol led by Dr N. Boden
(another special  reporter for the
society) who showed that i t  could
be evaluated from analysis of the
ampl i tude o f  the  so  ca l led  ' so l id '
echo. and Dr K. J.  Packer concluded
the session with an account of the
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response of protons in tissues to
different pulse sequences. Different
sections of the tissues gave different
measurements and the exoeriments
al low dist inct ion of t issue water and
dynamical ly ordered water.

Fourier transformation
In a session on Fourier methods
(chairman Dr R. Freeman). Pro-
fessor R. R. Ernst contrasted excita-
t ion by 'white '  noise or a pulsed
monochromatic frequency with con-
t inuous wave (cw) exci tat ion by a
swept monochromatic f requency.
The inequivalence of the cw and
pulse methods was clear ly descr ibed
and elegant ly i l lustrated for a
number  o f  cases ,  inc lud ing  c tDNp
and double resonance exoeriments.
Professor Ernst recommended the
use o f  smal l  pu lse  ang les  as  a
possible but only part ial  solut ion for
giving Fourier spectra which approx-
imate to COnvent ional cw spectra.
Dr D. Shaw then spoke of ' f lexible
exci tat ion'  in which 'coloured'  radia-
t ion is used. The pulses can be
shaped and tai lored to exclude
excitation of unwanted frequency
regions. He also described other
methods for reducing unwanted
peaks in the spectrum.

Dr H. Bi ldsoe compared fast scan
cw and pulse spectroscopy at a
d iscuss ion  char red  bv  Madame
Mart in.  A complex divis ion of the
Fourier transforms of the spectro-
meter response and the analyt ical
signal replaces their  normal com-
parison in a phase sensit ive detector.
An al ternat ive to the pulse shaping
technique was described bV Dr
J. L.  Delayre. This cHrnp method
uses frequency sweeping of the
pulses and apparent ly al lows more
eff ic ient use of the radiofrequency
power. Dr l .  D. Campbel l .  on the
subject of  resolut ion problems with
very large molecules, discussed vari-
ants of difference spectroscopy in
which the differences were produced
by pH, temperature, double resonance
and by relaxation reagents.

Relaxation methods
Under  the  cha i rmansh ip  o f  Dr  R.  E .
Richards, Dr O. Lutz descr ibed the
methods of Schwenk et al. for the
observat ion of nuclei  with low
abundance and sensit iv i ty including
a3Ca,  67Zn and 113Cd.  Anc i l la rv
techniques-Overhauser effects, th6
use of paramagnetic relaxat ion re-

agents, gated decoupl ing experi-
ments-were illustrated by Dr R. K.
Harris for the case of 2eSi.

In the last session, experimental
interest in Dr M. Holz 's talk on
relaxation measurements of some
quadrupo lar  nuc le i  (Br7e .81 ,  Rb85.87
and Csl33) focussed on the large,
50 mm, sample tube and more im-
portantly on the extended automa-
t ion of the T1 measurements. This
was also the theme of the talk by
Dr M. Norr is who described simi lar'interactive comouter control and
variat ion'  of  the sample temperature
and the oulse condit ions to al low
automatic calculat ion of accurate T,
values. The formal sessions were
concluded by the chairman, Dr
F. W. van Duersen, after Professor
M. L. Mart in had spoken of the
theoret ical  and exoerimental  di f f i -
cul t ies in the evaluat ion of energy
barr iers by te6 and 1H experiments.

European cooperation
The meeting was successful  in i ts
two objectives. The audience of
approximately 150 was exposed to
reviews and detai ls of  nmrtechniques.
In terms of European cooperat ion,
the attendance augers wel l .  Over
one third of the part ic ipants and one
half of the speakers were from over-
seas, so that the nat ive audience did
not dominate. There was a large
consensus in favour of repeat ing the
venture, within a period of one and
two years. lt is proposed that the
venue should change from one
Eurooean centre to another.  The
Dutch Nmr Discussion Group (aff i l i -
ated to the Analyt ical  Divis ion of
the Royal Dutch Chemical Society)
offered to promote a second meeting
probab ly  in  the  au tumn o f  1975.
The di f f  icul t ies are l ikely to be
l imit ing discussions to the experi-
mental  emphasis and to attract ing
a larger representation from physi-
cists.  Our discussion grouP wi l l
take the opportunity of the next
meeting to return the vis i t  our Dutch
col leagues paid on the occasion
of our joint  meeting at Essex in 1 973.

Since we bel ieve that coordinat ion
of conference activities is important,
our next internat ional meeting at
S t  Andrews (Ju ly  6 th -11 th ,  1975)
wi l l  not be concerned with exPeri-
mental  asoects of nmr but wi l l
concentrate, in a hopeful ly comple-
mentary fashion. on the theory of
nmr and on appl icat ions in a few
selected areas of chemistrY.


