Title
Welcome to my ZOOM presentation about “Building a sample chamber for measuring the reflectivity and transparency of detector materials at VUV wavelengths”.
Contents of the presentation
During this presentation I will give some:
· background to the field where my research will take place.
· Goals of the project
· The research questions that I want to find answers to.
· What I have already done these few weeks.
· What is planned for the coming weeks.
Background
During the second half of the 20th century the Standard Model of particle physics has been developed. This model describes three of the four fundamental forces and classifies the elementary particles. However, over the years several phenomena were discovered which are not explained by the Standard Model. One of them is dark matter, which makes up 27% of the energy content of the universe. For the detection of dark matter particles extremely sensitive detectors are needed. Then the question arises, if it is so difficult to detect what evidence is there to support this dark matter theory. If we look at a galaxies cluster and calculate its mass using rotational velocities (Virtual theorem, the kinetic energy of a self-gravitating system is equal to its potential energy averaged over time) and compare this to the mass inferred from the luminosity of the cluster the calculated mass is much higher. Another piece of evidence is the discrepancy between the visible mass (mostly X-ray emitting gas) and the dominating mass (ionized gas located using gravitational lensing). These two observations gave rise to the idea of a particle which cannot be seen but is present and giving mass to things in the universe.
Trying to find this dark matter particle, different collaborations have come up with different methods of finding these particles. My research will focus on the method using direct detection in liquid xenon. Therefore, during this presentation no other options will be mentioned but will be touched in the thesis to inform the reader of the research field as a whole. In direct detection we look at dark matter particles, also known as WIMP (Weak Interacting Massive Particles), interacting with xenon. This interaction of the WIMP particles makes that the liquid xenon scintillates. This means that the LXe is ionized or excited, when it is ionized the free electron can be measured, in the case of excitation the measurable particle arises when the excitated xenon deexcites and creates a Vacuum Ultraviolet photon. The current generation of detectors then measure the electrons and the photons released during this ionization and deexcitation process. 


Goals
For the next generation of liquid xenon experiments to be more successful, more information about the optical behaviour of the detector materials is needed. A favoured material for the inner walls of the detectors will be Polytetrafluoroethylene (PTFE). PTFE has a high reflectance in the visible spectra, and this high reflectance is essential for an optimized light collection. Unfortunately, xenon emits in the VUV region of around 175-178 nm and the reflection of PTFE is not well known below 250 nm. To gain more knowledge on how to optimize the light collection more of the optical properties of PTFE at these lower wavelengths need to be gathered. How much light does it absorb, how much does it reflect and under which angels of incidence, is cleaning the surface of the PTFE of any influence, is any physical change such as sanding of any influence. The project at NIKHEF will be designed such that it is able to look at all these different ways of treating the PTFE.
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Getting more information about the reflectance of PTFE at these lower wavelengths is the main goal of this project at NIKHEF. The experimental setup to do measurements on this problem does not exist jet at NIKHEF and therefore needs to be build. But, keeping in mind this setup will also be used for measuring other parameters in the future meaning that in some cases extra design requirements are taken into account.
From the goal of the research at NIKHEF the following research questions came to mind


Research questions
· Are the specifications to which this experiment is designed correct?
· Will the experiment give the same results as previously done experiments?
· What is changed as per previous experiments that changes the outcomes of the current experiment?
· Using the standard prefabricated vacuum components, what configuration of the vacuum chamber can fulfil the specifications?
· Do we need custom-made components?
· If so, what must they look like?
· What is the best way to record data from temperature and photon sensors located inside the vacuum chamber? (Here storage is not the crucial but more how to place the data acquisition on the experiment without blocking the path of light and movement mechanisms)
· What kind of data acquisition system is suitable?
· How will PTFE that is cleaned with different methods reflect or absorb VUV?
Optional:
· How will coated samples reflect or absorb VUV? (Extra? I think the focus starts with the PTFE samples)
What has been done
For the past weeks I have been reading up on the dark matter. This to have more background knowledge about the field and how it got to where it is today. But also, the different aspects in the field, the different candidates for being the dark matter particle and the different detection methods. I have also read up on previous research done under the supervision of Tina Pollmann to get a feel for the direction of the project. And finally worked on some computer code calculations for the light path of the light in the setup we want to build. In between these calculations and hours of reading I also already tried to think about the existing design for the sample holder and how I would like to see the design, but nothing concrete on paper jet.
What needs to be done
July: 
· Learn how the vacuum chamber is designed and why, what are the requirements.
· Finalize design sample holder 
· Understand the monochromator (Understand the path the light will take)
· Plan monochromator motor control, make a parts list for motor control
August: Will be joint by a PhD
· Assemble and test motor control
· Send CAD drawings of the sample holder to workshop, prototype
· Setup the procurement of the samples
· Size
· Geometry
· What’s on the shelf
· Do we need samples from other institutions
· Open a dialogue with the institutions for measuring their samples
· Design the table for the equipment of the experiment
September:
October:
· Building
· Vacuum tight
· Can we see light
· Motor control
· Start commission
November:
· Calibration
December:
· Measure samples
· Process results
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