Recap to where the VUV setup got and a little explanation for the new members
Before Christmas and my personal Corona estafette, Marjolein and myself managed to ultrasonically clean all the vacuum chamber parts as well as the fabricated parts. The plan originally was to test the vacuum before the holidays, but due to the aforementioned Corona crisis I was not allowed to the lab for some weeks. Together with all the vacuum expert going on holiday the testing of the vacuum was postponed till the new year. 
So I am very glad to tell we went from this, a full desk of clean parts, to this the setup build as per design which we can now troubleshoot to see where adjustments need to be made.
A quick explanation of the setup for the new members
But before I go into the update, I want to briefly explain to the new members what the VUV experiment entails. In the VUV setup we want to imitate the scintillation light from the larger xenon experiments. So we can characterize the optical properties of different detector materials. Because we want a flexible experimental setup which can be altered in the future much design goes into the individual parts to make all the different parts from around the world fit and work together. Explain the different parts and what they contribute.
Installing and commissioning the vacuum pumping station
As briefly mentioned, the setup was built after Christmas which let to the logical next step, installing the pumping station so we can test the quality of the setup. This was expected to go easy because we aligned all the parts before we cleaned them, which only left little adjustments. Credit to marjolein who helped me through the whole building process. The one thing that worked excellent on paper but was a bit more challenging in real life, was getting the pump in place and connected. On paper it is very easy to say, place the pump on the table lift it up connect it and brace the table top. But in real life that was a bit more difficult. What are we going to use to lift it? How are we going to align it with the copper gasket placed correctly? And how are we going to tighten all the screws, because wat we did not knew upfront from the drawings was how difficult the bolts were to reach. We managed to install and connect everything, but it was more difficult than I had guessed upfront. Also credits to our neighbours from XAMS for lending us their bigger labjack to lift our pump.
Pumping vacuum, how low can we go and who wins the bet
Starting the pump for the first time, I have never read the same manual as I did the first start up manual of this pfeiffer vacuum pumping station. After all the setbacks I could not handle making a mistake that breaks the pump. So, after leafing through 6 times and asking marjolein and Emily to do the same we felt confident enough to start the pump. And because of the excitement you begin to log all the milestones. Every extra bit of vacuum is logged. So we start of course we kept track, but luckily Vikas Gupta came around and made this nice plot for us. And we therefore know that the current best pressure lies at 7.9e-5 mbar. So Tina kept track of the bets, during lunch can maybe sort out who has got the best vacuum prediction skills. We have decided this vacuum is good enough for me to continue and for the next person to work on the VUV setup to improve.
The sample holder is fabricated
So now the vacuum is good enough to do the commissioning and initial measurements with we need to focus the attention on the sample holder and sensor assemblies. One of the pieces I have shown already but I want to share with you the complete picture. Due to one off the pieces being cleaned they could not be in the same image. But the design was as seen on the screen. The sample holder mount was already fabricated and can be seen fitted to the rotary feedthrough. On the left the sample holder which just came in hot off the press, on side loaded with the springs and the other side without you can see how it slides together. Of course, there was already one field adjustment, the mount was too thick for the hole in the sample chamber, so we had to slim it down.
The design and fabrication of the sensor holder
That leaves the holder for the sensors. Unfortunate my computer and the 3D CAD design software went through a divorce without me knowing and we incompatible with each other. So I went old school and got my pencil, ruler and my pair of compasses and started drawing. And even though this looks a bit like gibberish the mechanic workshop knew what I meant with all this and were able to fabricate the holder. The result can be seen on screen. I did not have a picture from before installation, but here we see the sensor holder installed within the chamber with a SiPM sensor connected.
Getting the sensor cables made and organized
Parallel to all the things happening we also started the fabrication of all the wires needed for the different sensors. Outside the sample chamber as well as inside the vacuum chamber. Outside was fairly standard and labeling them would make future confusion slim. The inside cables were a bit more difficult because the cabels were lined with Kapton which we had to scrape of in order the solder to them. But it all worked out and the cables passed their tests.
In chamber sensor testing, using a prefabricated amplifier board from a muon experiment
So then we get to the testing of the sensors. We have our light source, the deuterium lamp, we align the sensor. Connect the sensor to a amplifier board and see if we can get any life from the sensor. On the amplifier board we have a counter led and screen where we can see the counts. And we get… Light! We are ecstatic, nothing can beat us. Unfortunately, after lunch nothing worked as it did before my sandwich. 
Further inspection
Upon further inspection and help from Carlo Fusilli, we find out we need an extra piece of electronics and we have not got enough. So I quickly build that piece of electronics hoping the afternoon will not be a total loss.
Back to controlled testing in the dark box
Not getting the sensor to give any signal we decide to go back to the start and place the sensor in the dark box and try and create a controlled environment to test. And we found a lot of things to improve upon, such as the bias voltage and noise. And with sparing you all the details of the emotional rollercoaster team VUV went true last week. I am happy to say we are still at square one with the sensor. So we have to test the sensor and readout with amplifier which we know will work with our SiPMs before we go any further and build our own amplifiers.
