THE UNIVERSITY OF  Dayelopment of an e-resource<for. :«

B |
4

: 4 ' |
- - % p
P = t B = f Neutrinoless double beta decay is in ] ]
rOJeC rie theory an easily observable occurrence, = Half Life/Quality Factor Plots
. . _ as only two electrons are released they 2|

The aim of my project was to create a website that could plot data from share the energy of the decay equally, - A - Experinents T
double beta decay experiments around the world, to allow comparison be- producing a sharp peak in a energy [ | . g- l'ugma” Vipes
tween results, and convey the current status of research efforts. spectrum plot. - foetss

The site idea was based around a similar plotter for dark matter datasets, However these decays have yet to E ————
created by the University of Berkeley- the aim being once available on the be observed by experiment, suggesting &
web it should enhance the reputation of the University of Warwick in the a half life of around 1025 years or great- - = Fig. 5 - Half Life/Quality factor grouped
area of neutrino research. o | er! (Only one claim for observation has o o R Theas are displayed on the same graph to
Broadly the website should be similar in function to the Berkeley plotter, been made, but scientific opinion is Fig. 3 - An energy spectrum plot showing the sharp allow comparison between different ex-
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more user frlendly. Visitors should also be able to submit and use their own this cIaim.) is shared between four particles. Quality factors are explained and defined
datasets, to decrease the time staff members need to spend maintaining below.
the site. As the half-life of this process is so large even the next generation of ex- These graphs can also be produced as

I was given 9 weeks for the project, over the months of July and August periments expect to only observe 2 or 3 such events in a year. This makes e Dot with one quantity show
2007. reducing background noise a paramount concern for such experiments!
Most experiments searching for this effect contain a source material that Ejird Danewich Alessanderello  Luescher Klapdor tZ?iESSUZZ?SbE.EQZS”C‘*d or removed as
TheO ry is known to have an allowed double beta decay transition. The greater the Experinents
mass of this source material, the more decays are likely to occur in any giv-

Beta Decay is the process in t D en time. This mate_rial i§ surrounded by an array of detectors and trf'ackers, | Qu_ality factor; F and Fd are _dgﬁned !n.the literature as dimensionless com-
which a neutron decays, via the A udu ;. that attempt to reject single beta decay events, and background noise, and binations of the important qualities defining each experiment. They are de-
weak interaction to a proton, re- produce a spectrum like that shown in figure three. | fined as below:
leasing an electron and an elec- - Other experiments are possible, but are not currently in such advanced |
tron anti-neutrino. form. M Tae Where:
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: - W- uality factors of this form were first pre- & = Detection efficiency
de_cays happ_en_ simultaniously, The website I have created during this project is coded mainly in PHP (Pre pose% in Ayvignone et al (See References) P W = Molecular weight of source
with the emission of two electrons Hypertext Protocal), a server side scripting language. It stores data in XML but h b dified h ith lin material
and two antineutrinos. There is : : ut have been modined nere with a scaling M = Source mass (Kg)
: i - (eXtensiable Markup Language) format, and produces graphs using the free- | factor to enable comparison of the factors on b = Background counts
obwqusly a sta_ltlstlcal pr_obablllty Jdd ware jpgraph library. the same graph (KeV-1Kg! yr)
of this happenlr‘1‘g, so this conceet n The site has two sections, one which creates plots of Majorana mass vs ' SE = Energy window (KeV)
is a pa_rt of the | standard model Fig. 1 - A Standard Beta Decay event represented as Lightest Eigenstate values, and another which compares various existing
of particle E"l‘lys'gsé al:c\ddhas been . nman Diagram. u and d represent up and down experiments by the half life limits they predict, and by imperical quality fac-
lectron, and Nu-bar is the elect ti-neutrino. '
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