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Introduction
I am an employee at PerkinElmer in the Llantrisant manufacturing site. PerkinElmer is a worldwide corporation that enables scientists and researchers to look at issues in life sciences and environmental health. PerkinElmer’s mission is focused on innovating for a healthier world and to deliver bespoke solutions to serve the diagnostics, life sciences, food and applied markets.  With 13,000 employees worldwide PerkinElmer is passionate about helping customers work to create healthier families, improve the quality of life. One of the analytical instruments that gets manufactured in Llantrisant is a UV/Vis spectrometer. The Spectrometer is known as a Lambda and there are range of models depending on customers’ requirements. This is the topic of the following assignment.
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Abstract
[bookmark: _GoBack]Ultraviolet or UV spectroscopy is one of the most commonly used type of instrumentation in the clinical and chemical fields. Ultraviolet spectroscopy uses light of ultra-violet region which get absorbed by the molecule. Absorption of the ultra-violet radiations results in the excitation of the electrons from the ground state to higher energy state. The basic function of a spectrometer is to take in light, break it into its spectral components, digitize the signal into a wavelength, and display it through a computer. UV-Vis is a fast, simple and inexpensive method to determine the concentration of an analyte in solution. It can be used for relatively simple analysis, where the type of compound is known. UV/Vis is used in a broad range of areas, mainly for routine measurements. They can be found in hospitals, petrochemical industry, food industry, water quality control laboratories and universities
(Choudhary, 2017)
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Light.
Imagine light as waves of magnetism and electricity that interact with one another as they travel through space. Light forms part of what is called the electromagnetic spectrum. In the electromagnetic spectrum the wave sizes go from the biggest to the smallest. Light is only a tiny percentage of the whole electromagnetic spectrum. If the keys on a piano were used to correspond to the entire electromagnetic spectrum then one key would represent light. In the mid-1800s James clerk Maxwell proved that light was just one part of the electromagnetic spectrum that is sensitive to our eyes. Ultraviolet light was discovered in 1801 by Johann Wilhelm.
(Clegg, 2016)

Electromagnetic Spectrum.
The electromagnetic spectrum is made up of different types of waves. The waves are electric and magnetic that oscillate at right angles to each other. All the waves will travel at the same speed as each other. When the waves become reflected, refracted or diffracted the same behaviourally patterns are show.
(Booth, 2010)
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Above is the electromagnetic spectrum showing the part of the spectrum that is visible light.
(Houck, 2012)
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Above is the electromagnetic spectrum showing the waves and their corresponding frequencies and the approximate scale of the wavelength.
(Houck, 2012)

Electromagnetic Waves.
Electromagnetic waves can be shorter than atoms or millions of kilometres in length. When the waves get longer or shorter the colour changes. They also become invisible as the human eye can only see some wavelengths not the ones that are far to big or impossibly small. The electromagnetic spectrum is made up of 7 types of waves. 
Gamma Rays.  These are the most dangerous and are spontaneously emitted from a radioactive substance. They are produced from nuclear bombs and are radioactive. The waves are smaller than atoms and kill living cells and destroy cancer.
X-rays.  These waves are the same size as atoms but are less harmful than gamma rays. They are used to visualize our internal anatomy as they pass through most of the human body but get blocked by teeth, bones and metal.
Ultraviolet (UV). The rays come from the sun and are associated with suntan and burning, UV can also damage living cells causing cancer and make people look old with wrinkles. Humans can’t see the rays, but bees and butterflies can.
Visible light. These wavelengths are the light that we can see. It comes in a range of wavelengths that humans see as colours. The sunlight is full of these colours and these are the colours that bounce off objects.
Infrared (IR). Infrared rays carry heat. They are invisible rays, but the human eye can see them if wearing some sort of night vision. Infrared is used in toasters.
Microwave. Microwaves are very short radio waves. A microwave oven produces waves about 12cm long which fill the food in the oven. The wavelengths will only heat up any water molecules and pass through any Tupperware and dishes.

Tv and Radio waves. Mobile phones send out short radio waves. These waves travel best in straights lines and aren’t the best when going around obstacles. Tv and radio stations use bigger waves to transmit these waves can be hundreds of meters long. The reasons they can transmit all over the world is due to the size of the waves and the waves can bend around any obstacles.
(Hammond, 2015)
Ultraviolet.
Ultraviolet is what is used in fluorescent lamps. Fluorescence is a property that is found in some chemicals. Ultraviolet is absorbed and the visible light is then emitted, making fluorescent colours really bright. Classroom fluorescent lamps are safe to use as there is always a phosphor coating on the inside of the glass, this coating absorbs almost all the ultraviolet radiation so only visible light is seen.
(Gannon, 2017)

Absorption.
Light absorption happens around us all. Light absorption is how things have colour. Red dye that is found in a cardigan appears red as the light at the end of the spectrum is absorbed, leaving the red light to be reflected for the human eye. Ultraviolet/visible spectroscopy can be used for various analytical techniques. They can be used to identify certain groups in molecular structure and can also be used for assaying or to determine the strength and content of substances. Ultraviolet spectrometers are found in chemical and biochemical laboratories for researching and testing the amount of drug that will get to a person’s body or the amount of trace metal in alloys.
(FAUST, 1992)



Ultra violet Spectrometers.
UV-visible also known as (UV-vis) Can be used as absorption spectroscopy for determining   concentrations and for analysis the dynamics in chemical processes. It can also prove valuable in chromatographic detection, a way of physically separating the component.
At the moment UV-vis isn’t as popular a method as other spectrometer devices for the use in structural analysis. UV-vis is still the most widely used detection in a realm of scientific fields especially for chromophore substances that absorb light at different frequencies with use of dyes and wavelength filters.
(Alison A. Edwards, 2017)

When UV-vis is used for testing gas liquid the particles are scattered and appear as a column of bubbles. When insoluble indicators are added the UV-vis will fluoresce at the corresponding spectra. The UV–Vis spectra is then used to for the analysis of the concentration of particles.
(C.P. Stemmet, 2010)

Food test.
There is a massive problem with fake food in the current climate and it affects the food industry everywhere. Pomegranate juice has become a very popular choice in the last decade. It has not only become more widely available but also it has been promoted in a way that people look at the health benefits of drinking pomegranate juice with its antioxidants. However, customers are misled by food labels reading 100% pomegranate. UV-vis has been used as a method to any detect pomegranate juices which claim to be pure and not containing any fake or misleading substances.
(Nada El Darra, 2017)


UV-vis spectroscopy has been used to test 27 pomegranate, apple and grape mixtures using a PerkinElmer spectrometer. Figure 1 shows the analysis of combined spectrums of the fruit juices, figure 2 shows the spectra of just pomegranate, figure 3 shows the spectra of  just apple and figure 4 shows the spectra of just grapes.
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Figure 1.  UV/Vis spectra for a range of pomegranate, apple and grape mixtures
(Nada El Darra, 2017)
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Figure 2. UV/Vis spectrum of pure pomegranate juice.
(Nada El Darra, 2017)
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Figure 3. UV/Vis spectrum of pure apple juice.
(Nada El Darra, 2017)
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Figure 4. UV/Vis spectrum of pure grape juice.
(Nada El Darra, 2017)

The noticeable features from the spectra are a feature around 530nm which is present in pomegranate and grape but absent in apple. This is due to the colour red which grapes and pomegranates are. The second noticeable feature is around 400nm in the UV spectra show that pomegranate juice will cause this due to the antioxidant compounds in genuine pomegranate juice.
(Roberts, 2011)
(Kruegar, 2012)
(Boggia, 2012)
(Gill., 2000)

Day to day use.
UV-vis spectroscopy has been used to show the different characteristics of various types of tea which have been mixed in boiled water. This is the way that customer would have their tea when they consume it.  This method using UV-vis is a far easier and quicker alternative to tea classification and will rule out the partial evaluation of expert tea tasters as well as being able to determine the geographical whereabouts of the tea in question, for example in this case Brazilian or Argentinian.
(Paulo Henrique Gonçalves Dias Diniz, 2016)



The future.
Two of the most asked about questions throughout the generations are the evolution of the solar system and how did life happen? Answering these questions scientifically prove a challenge as there is great difficulty setting up   the experiments with early life conditions or the conditions in space. The use of exposure platforms in low orbit earth and long-term solar exposure help to give an understanding of cosmic and solar radiation. The international space station has made it possible to expose samples to the space environment before they have the analysis back on earth. The opportunity as arisen for samples to be tested and an analysis to be carried out in-situ. The European space agency has plans for a platform outside the International Space Station with the option to house experimental equipment. UV-vis spectroscopy is being considered as a way to analyse the samples in-situ and by looking at the absorption spectra and the changes over time will show how exposure to the solar radiation affects the samples. 
(A. Sgambati, 2019)

Health benefits.
UV-vis spectroscopy is also used for the detection of any contaminant in the water we drink. This is a high priority for the public health against any potential substances. UV-vis is a non-invasive technique and looks at the absorption in the spectra. The normal methods of detecting water contamination has had its problems with noise sensitivity.  The way around this for UV-Vis is through the signal to noise ratio.
(Li Guan, 2018)
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