Adjustments made to the setup table to ensure its rigidness with the experiment placed on it.
The first problem I tackled in the past few weeks, was the sturdiness of the table on which we will place the experimental setup. Because we were not happy on how stiff the table was when bumping against it. Also, health and safety asked us to improve the table to make sure no one bumping against the table would tip the setup over. We had our reservations with the connections supplied with the table and therefore decided for exterior corners. And on the outer most corners we even decided to use bigger corners to improve its rigidity. For the inside we chose these profile 5 compatible brackets made for these kinds of profiles. But for the bigger corners nothing was available, but complicated specialized corners so with a little imagination with converted bookshelf brackets into very sturdy corner brackets for our table. Next to the extra brackets we also added extra horizontal struts. This all together significantly improved the rigidness. All in all, with these additions to the table we now are allowed and dare to build our setup on the table.
Leveling the monochromator to make it connect to the vacuum chamber
Now the table is stable enough to house all the different components. We will test fit the vacuum chamber and monochromator to see if it can be leveled using the feet on the monochromator or that we need to adjust the table tops to make it all fit. Unfortunately, I forgot to take pictures of this battle, because it was harder than Marjolein and I thought it would be. This because the deuterium lamp on the side of the monochromator made it tilt to one side a lot. And because the orientation of the feed and the center of mass due to the lamp made it very difficult to level it out with the vacuum chamber. But we eventually managed to level out the monochromator and connect it to the vacuum chamber without having to adjust the height of the vacuum chamber in some difficult way because it has no adjustable feet.
Measuring the beam size in the aligned setup to check with the predictions
Now that we have connected the monochromator to the vacuum chamber we can check if the beam of light is aligned correctly within the setup and if all the predictions of the beam size. For this we put the monochromator in total reflection modus to get the highest reflection intensity as possible. We then use cardboard with paper fixed to a L-bracket to circle the light at a certain distance. Doing this measurement with different people, color blinds as well as non-color blinds we get a good average of the beam size. Leading to the final average. This measurement I have done with Marjolein and Emily. Emily will can use this information for her work with the Silicon Photomultipliers. I will use this information to design a bracket for the sensors and think about maybe a different orientation of the sensors to reduce the “dead zone” where light hits the senor but is not its photo sensitive spots.


Sensor size versus size of the beam and how it effects sensor placement
We initially with the previous beam analyses were looking at the problem assuming we would have a sensor with a 6 by 6 millimeter photosensitive area. Hamamatsu not being able to deliver the sensor on time. Luckily, we have very nice office neighbors who are willing to lend us a sensor. Unfortunately, the sensor is of a different size. So, we are looking how the beam can be measured optimally using the smaller 3 by 3 sensor. One of the ideas to reduce this dead zone of the sensors is by stacking them a bit. I have to look into shadow effects if we would go into a orientation of this kind. This influences the sensor holder, which I will be designing.
Sample holder is machined, without final adjustments
I was finally able to finalize the design and prepare the drawings, so the workshop was able to make my parts. And I have to say it felt good when I held that first piece in my hand. Oskar really made it the way I imagined everything. 
Sample holder is machined, with final adjustments
The holder fits perfectly on the rotary feedthrough. But unfortunately, I made a digital measurement error. And the cylindrical bottom part is too fat to fit in the adapter. So, I had to ask the workshop to make some final adjustments to the holder such that it would fit in the adapter. And now it fits perfectly. 
The hinges made and working on the experiment
The hinges that were delivered by idealvac do not work on the modular setup when adapter plates are used. Therefore, I asked the workshop to remake the hinge only bigger, such that it would work with the adapter and the result works. So very happy with that.
Sorting out cabling and connectors for the monochromator
To somewhat automate the data acquisition, we will use the build in motor such that the system itself can change the wavelength of the incoming light and do multiple measurements without somebody being present. Only no information about the connections were know. So we had to deduce it ourself by looking tracing back and measuring continuity. This is how we found the switch wires who break up switch off the system when a limit is reached. Now I need to dive into the control of the motor together with Vikas.
Cleaning all the vacuum parts, preparing them for the first vacuum test.
Now every part that is needed to make a vacuum. We need to clean everything that is machined or got dirty while used for test fitting. And because the workshop is under construction, we had to MacGyver a setup in which we would be able to clean all the parts. Lucily Oskar came to the rescue again and fixed us an ultrasonic soap bath. Normally you would also have a ultrasonic demiwater bath but that was not available so we had to rinse the parts with demiwater to get rid of any soap residue, dry the using a oven an seal them in aluminium foil.
Now everything is ready to go, so after this corona quarantine and everyones Christmas break, we will build and see how good of a vacuum we can get.
