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Quarl~s , sym_Illetry and cold electrons 
The Hall effect occurs in semiconductors placed in a 

magnetic field. When a slab of semiconducting 
material, carrying a current along its length, is 

placed in a magnetic field, the field pushes the 
moving charged particles left or right 

(depending on the sign of their electric 
charge) building up a voltage across the 
slab's width. Normally this voltage is 
proportional to the magnetic field but, 
surprisingly, for pure, very thin samples 
in high magnetic fields and extremely 
low temperatures, the voltage increases 
in a series of steps or plateaux which are 
precise fractions of a basic unit. This is 

the QHE. Experiment shows that the 
physical properties of many of these 

plateaux are very similar - there is a 
symmetry relating them. Herein lies the 
connection between QCD and the QHE - they 
share the same symmetry! This symmetry is 
similar to that of a Poincare disc, seen in the 
illustration. 

A Poincare disc: think of points inside the disc 
as representing hypothetical worlds in QCD or 
plateaux in the QHE- any two points which 

can be related to each other by the symmetry of 
the picture have similar physical properties 

(copyright 1990-1999 by The Geometry Center, 
University of Minnesota; used by permission -

see http :I lwww.geom. umn. ed u/ a dmin/ 

One aim of my research is a deeper 
mathematical understanding of this 
connection - what can we learn about QCD 
from the QHE and vice versa? 

More details and contact information at: 
www.thphys.may.ie/staff/bdolan copyright.html). 
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Mathelllatics, lllodelling and llledicine 

A team of applied researchers working at the Mathematics 
Department at The National University of Ireland Maynooth, are 

looking at new ways in which mathematics can assist those working in 
some of the most topical areas of medicine. How can topics in applied 
calculus, statistics and numerical analysis illuminate real problems in 
diseases like HIV, AIDS and Hepatitis C in adults, measles and 
meningitis in children and, more recently, the heroin and ecstasy use 
in young adults? These are just some of the questions the team is 
addressing in collaboration with The Department of Health, The Carda 
Siochana, The Department of Education and the hospitals. 

Many key questions on the spread of meningitis, say, need to be 
addressed for the health services. These include: What proportion of 
children carry meningococcal organisms? What level of vaccination is 
required to eradicate disease from meningitis and what is the optimum 
age we must vaccinate at in order to achieve this? A mathematical 
model can describe the transmission dynamics of the disease. This 
model used in conjunction with a series of computer simulations can 
assess the effects of changes in key epidemiological parameters on 
disease incidence in the varying age groups. Members of the research 
team have already completed several such studies in Ireland and 
internationally for measles, Haemophilus influenza or Hib, and HIV 
and AIDS. 

Another two studies being conducted by the team are on the heroin 
and ecstasy epidemics facing Dublin. We ask the question: how many 
young people and, in particular, school attenders are using drugs? This 
study also assesses the effects of drug misuse on motivation, 
performance and early school leavers. To estimate the prevalence or 
number of heroin users in Dublin in 1997 we use the capture 
recapture statistical method* with anonymous identification data from 
three sources: the number of heroin-related hospital admissions; the 
number of heroin-related police arrests and, finally, the number of 
people in receipt of methadone treatment. In addition, this study also 
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looks at how long it takes a 
drug user to progress to 
treatment. 

The estimates produced by 
these studies will provide a 
valuable aid to the planning 
and provision of the necessary 
financial and health care 
services. Results will enable 
government authorities and 
those involved in the provision 
of the health care services to 
direct their planning and 
resources to those groups most 
vulnerable. 

In the simplest capture 
recapture model, the first sample 
provides the individuals for 
tagging and is returned to the 
population. while the second 
sample provides the recaptures. 
Using the number of individuals 
caught in both samples (the 
recaptures) and the number 
caught in just one sample, it is 
possible to estimate the number 
not caught in either sample, thus 
providing an estimate of the total 
population size. 

Opium poppy. 
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