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Monday June 4, 2007:


I created my Web page.


I started working on learning C++ and ROOT.




Tuesday June 5, 2007: 


I continued to work on programming and ROOT.


I attended an HEP lunch seminar pertaining to the research on wakefield accelerators.


Wednesday June 6, 2007:


I attended the mandatory seminar for interns where Kristen Buchanan presented "Magnetism at the Nanoscale."  


I also attended the workshop for CCI and FaST students. 



Karen gave us tasks to work on to practice using TrICE data.  Bob helped Ana and me with the task.

Thursday June 7, 2007:


I worked on creating histograms of TrICE data.


Liz offered some instruction on ROOT.


I attended a lunch seminar by Deirdre Horan on VERITAS.

Friday June 8, 2007: 


Karen showed me the lab that I will be working in to gather data on linearity and gain of the microchannel plate (MCP) photomultiplier tube.


I continued to work with ROOT to create histograms of TrICE data.


I attended a colloquium at APS entitled "Light's Darkness" presented by Miles Padgett.

Monday June 11, 2007: 


I worked with TrICE data.  Karen wants us to create a plot of the mean of pedestal with error (sigma of gaussian of pedestal distribution) plotted versus the pixel number.  We have been given a code to manipulate and alter so that we can produce the histograms. This may take a couple weeks.


I was out at TrICE last night for the alignment of the mirrors so that data can be gathered tonight.

Tuesday June 12, 2007


I attended an emacs tutorial at MCS.


I worked with Bob in the laser lab.  He was testing the silicon

photomultiplier tube (SiPMT).  He taught me some of the concepts and

described the equipment in the lab.  I took the following notes.  
· Sigma represents the standard deviation.  Variance is the square of

the standard deviation.  Gaussian fit gives standard deviation.  

· The number of photoelectrons (Npe) = [(mean - pedestal)/sigma]^2 (This

equation works well with only a few photoelectrons).  

· The laser is connected to the TDC (time to digital coverter).  The start signal is directly from the laser.  The SiPMT sends a signal to the

discriminator.  Once a minimum threshold is met, the discriminator sends a pulse to the TDC.  This is the stop signal.  The amount of time between the start and stop signals does not matter, but the extent that it varies matters.  You want to avoid jitter.   
· The discriminator is not used with the ADC (analog to digital converter),

for the SiPMT is directly connected to the ADC. 

· CAMAC connects to the computer.  

· The SiPMT has one output so you have to do TDC and

· ADC at separate times.  The amplifier has two outputs, but it has a

gain of 100, so it becomes saturated.  

· Pedestal can change day to day and from set up to set up, so it is a good thing to check each time day and set up.  

· The actual signal = mean - pedestal.


I was out last night at TrICE with Bob, Liz, and Frank.  They took data.  Liz displayed some events on the computer.  It was very interesting to be there when they were taking data. I did not really help with anything besides holding things and closing up TrICE, but nonetheless, it was intriguing.

Wednesday June 13, 2007 


I attended a seminar entitled "Powerful x-rays, tiny bugs: how we use synchrotron radiation to study form and function in insects and other small critters" presented by Dr. Jake Socha.  The presentation was very amusing and interesting.  I took the following notes.  

· As an electron is shot through the ring in APS, magnets cause it to accelerate.  When an electron accelerates, it emits radiation in the form of high energy x-rays.  * X-ray images depend upon the differences in density within the sample.  

· By confining insects and putting them in the path of the x-ray, they

could examine their breathing mechanisms.


I also attended a workshop in which many different professionals from

Argonne discussed their careers.


I continued to work on the TrICE data.  My first goal was to simply understand the code (PlotPeds.C).  I have tried going through line by line identifying and understanding every part of the code.  It is a lot of trial and error. I need to understand the code so that later (hopefully by next week) I can work on manipulating the code.

Thursday June 14, 2007 


I took a tour of ATLAS (Argonne Tandem Linear Accelerator System).  It is a linear accelerator used to accelerate heavy ions.


I continued to work on understanding PlotPeds.C.

Friday June 15, 2007 


I continued to work on understanding PlotPeds.C.


Due to the long hours invested into TrICE earlier in the week, I did not work in the afternoon.

Monday June 18, 2007 


I continued to work on PlotPeds.C.  Ana and I figured out how to add a gaussian fit within the code, change the range of the histograph, and we found and fixed a problem with the histograph titles.

· In order to add the gaussian fit we added htemp->Fit("gaus")
· In order to change the axis range we added 

           htemp->SetAxisRange(95.,110.)

I worked with the Quarknet group to build cosmic ray detectors for their high schools.  The detectors consist of four PMTs, each of which are connected to scintillators.  When the cosmic rays strike the scintillators, the scintillator emits scintillator light which is then picked up by the PMTs.  Our task that day was to wrap the scintillator boards in foil, heavy black material, and black electrical tape.  Then we connected the PMT to the scintillator board with more black tape. After that was constructed, the device was placed within PVC piping.

Tuesday June 19, 2007 


I attended a Unix class.  I have compiled a list of the most useful commands. 

· <Ctrl-U> or <Ctrl-W> deletes a line 
· ls lists the contents of a directory  
· ls -a lists all files including

hidden files 

· ls -d lists only directory names without contents  
· ls -F marks special files with identifying symbols such as *- executable, /-
directory, and @-symbolic link 

· ls -la lists more information about the files 

· cat displays the contents of a file (-n will also number the lines of the displayed file).  

· more shows the contents of a file one screen at a time.  <Spacebar> displays the next screen of information. <Return> displays the next line of information. q or <Ctrl-C> exits more. /expression searches for an expression.  h is for help.  

· less is similar to more but it allows you to go backwards and forwards with the arrows.  

· pwd displays the full pathname of the current working directory.  

·  mkdir creates a new directory 

· cp copies files or directories 

·  script logs a terminal session. exit will stop the logging process.  

· grep is used to search files for a string or regular expression. -i disables case sensitivity.  –v displays lines not containing the string or pattern.  

· wc displays the count of lines, words, and characters.  -l count lines, -w count words, -c count characters.  

· history displays past commands


 I checked in with the quarknet program again.  They had finished putting their detectors together and they were setting up the electronics portions and were connecting with a GPS to obtain an accurate time.  The same time is needed so that they can compare events with other highschools.

Wednesday June 20, 2007 


I attended the seminar entitled "The New Nanocarbon World and its Potential Impact on the Looming Global Energy Crisis" presented by Dr. Dieter Gruen.  He was a very established and interesting man.  Before the presentation, he sat and talked to some of us interns.  I thought he was inspiring, as I would really like to learn more about his field of study.  I have a few notes from his presentation. 
· The use of energy has greatly increased in the past 30 years.  In 1973, the world used 6,111 terawatt hours/year, and in 2003, the world used 16,661 terawatt hours energy.  

· One method of maintaining energy is from the Sun; for it is a renewable energy source.  

· In concentrating solar thermal power (CSP) the sun rays are reflected from mirrors to a central tower that in turns boils water.This produces steam which turns the turbine.  This method of maintaining energy is more expensive, but it is getting closer to the coal standard.  

· Due to the laws of thermodynamics, there is a limit to the efficiency.  

· By utilizing 1% of the Earth's deserts, more electricity could be produced by solar thermal systems than what is generated on the entire planets by fossil fuels.


I went to Quarknet again.  They were working with their computers to examine histographs of their data.  They discussed plateaus, binning, and the necessary steps to take when analyzing data.


Ana and I compared our PlotPeds.C codes.  They were similar; for we each added another for loop to loop through the channels.  We also added the gaussian fit and the changed the range.  Our next task was to get the code to display 256 histographs.  I tried to create an array of 16 Canvases which would hold 16 histographs each.  I was unable to complete this task.  I needed to get some help with arrays and pointers.

Thursday June 21, 2007 

I attended a workshop on writing an abstract. I took the following notes.   

· 250 words or less 

· Do not contain

details, tables, figures, footnotes, or references. 
· Includes 
1. Objectives/Goals - Why did I investigate the problem?  

2. Methods - What lab equipment and scientific protocal did I follow?

3. Results - What's the bottom line?  

4. Conclusions - How will my results affect other research? Do they confirm the findings of others? Is there new information?

5. Recommendations - What is the next step? What should people take away from this research? What do I want people to do with


        this information?  

· Choose words carefully, go into "economy mode" *

· Avoid using non-Standard abbreviations


I attended the second and last Unix class.  


I continued to work on PlotPeds.C, but I did not make much progress.

I still need assistance with the array of TCanvases.

Friday June 22, 2007 


I have worked on updating my elog.


I have started to organize my thoughts and information for the midterm report and abstract due next Friday.

Monday June 25, 2007 


I have continued to work on PlotPeds.C.  We are trying to graph all 256 histographs.  We are working on two different methods.  The first is to graph all 256 histographs on one canvas. This code is saved as Canvas1.C.  We have added a counter and a new formula that takes us from 1 to 256 to place in the cd function.


The other method deals with creating 16 canveses with 16 histographs each.  To do this, I have created an array of TCanveses (saved as Canvas16.C).


We figured out how to graph all 256 histographs on one canvas!  We now need to determine our next step regarding the process of extracting pedestal means for each pixel within a PMT.  I would also like to continue to work on the other method regarding the array of 16 TCanvas.


Karen discussed our projects and abstracts with us, which are due on Friday of this week.  I started to compose my abstract.

Tuesday June 26, 2007


Today we took a tour of Fermilab which lasted most of the day.  


I continued to work on the abstract and midterm report.

Wednesday June 27, 2007 


I attended the seminar entitled “Magnetic Viruses and their Biomedical Applications.”


Karen gave me the code that should have plotted 16 histographs on 16 separate TCanvas, but it had some minor errors in it.  I found and fixed the errors, and the code worked!  I now have to work on the next step of plotting the meanADC vrs. the pixel number for each time slice.


I finished a draft of my report and abstract and sent it to Karen.

Thursday June 28, 2007 


I received a critique and rewrite of my abstract from Karen.  It seems as though I may need a bit more practice in writing an abstract.  I read through my paper and made necessary adjustments.  The report and abstract are due tomorrow.


I have worked with the code and trying to plot the meanADC data vrs. pixel number.  I have thus far not succeeded.  I need to look more into the function of TVectorD, in order to manipulate the code properly.

Friday June 29, 2007

 I submitted a copy of my preliminary abstract and midterm report.

Karen worked with me in the lab most of the day.  The goal was for me to learn about the equipment and procedures for collecting data.  
I learned how to move the x-y stager by entering commands on the computer.  In order for this to work, the proper setup was required.  We plugged the R5-232C interface cable in R5232 labeled connector on ESP300 controller and into the corresponding 9 pin connector on the laptop.  (Make sure the power on the ESP300 is turned on.) Then, I brought up Hyperterminal and connected to com1.  I connected with BAUD = 19200, 8 data bits, no parity, and 1 stop bit.  It was then ready to go.  


I learned several commands that moved the stager and reported its position.  To turn on the motor the command is xxMO where xx is the axis (x=1 for x axis and x=2 for y axis).  To turn off the motor the command is xxMF, and to stop motion is xxST.  I was able read out its actual position (xxTP), move to absolute position (xxPAnn), and search for home on axis xx (xxORnn).  

ts <cr> lets you see your current status where
· @ 
nothing is on

· P
at least one motor is on

· Q
x stage is in motion

· R 
y stage is in motion

· S
x and y stage in motion

tp <cr> tells you the x,y position.

We took some trial runs so that I could get a feel for the process.  We took some pedestal runs.  We also did runs with the LED on.  We estimated the pixel number that the LED was focused on and we compared that to the results from the data.  Usually the pixels that showed high adc counts were the ones we had guessed the LED was shining on, but there were runs that that was not the case.  
Monday July 2, 2007

I attended a seminar on Global Warming.

I went back to the lab and read over some of the notebooks and reviewed what Karen and I had discussed on Friday.

I worked on TrICE data.  I am attempting to plot the adc counts for each time slice on a graph vrs. channel number.  Each time slice needs to be represented by a different symbol.  The name of the code is tslices.C.      
Tuesday July 3, 2007

 I attended a seminar on High Energy Physics, and of course, I thoroughly enjoyed it.

I looked at the code for TrICE.  Whenever I ran Canvas3.C, I did not get a graph of all the time slices laid on top of each other represented by different symbols.  It turns out that I may have to make a TMultigraph object.  For each individual symbol change, I’ll have to make a separate graph and add that to TMultigraph.  I start this task on Thursday.

I went to the lab to review what Karen and I had done of Friday.  I was able to externally control and move the x-y stager using the computer.  I have become much more familiar with that program already.  
I took a pedestal run (without the LED on).  Then I did runs with the LED focused on various pixels.  I did all my work in the upper left quadrant.  It seems as though columns 8 and 7 work correctly, but columns 6 and 5 do not give responses that I predict.  When I thought the LED was focused on ~9, 8 and 7 showed the higher ADC counts.  When I thought the LED was at least in the horizontal line of 4 and 5, both 7 and 4 ended up reporting higher ADC counts.  

I was taking a look at the black and green wires.  To me, they do not appear to be properly lined up according to Camden’s notes.  It seems as though the two connectors are switched.  I am not sure if I should change those connectors though.
I tried to take a run with the stepper motor on, but I think it only took data when the filter wheel was on an opaque area because all the results resembled the pedestal.  On Thursday I will do more work with the stepper motor so that I can better understand it.      

Wednesday July 4, 2007

Fourth of July—No Work

Thursday July 5, 2007

I worked on the code for TrICE.  Ana and I discussed our separate methods for forming the TMultigraph.  Our plans differed, and neither of them worked.  My code with the TMultigraph is saved as multigraph.C, and Ana’s code is saved as Canvas3.C.

In multigraph.C, I created a new TGraphErrors for each time slice.  Each one was given its own marker style.  Then I added each of the graphs to TMultiGraph.  I keep running into errors all of which I am struggling to identify.
I went to the lab today.  My hope was to collect some data and make a tree by saving the data on a floppy and using the root macro make-ntuple.C, but my notes on completing that task were incomplete.  I will attempt again tomorrow.  Also, tomorrow I plan on taking some runs with the use of the stepper motor, and hopefully I can make sense of columns 6 and 5.      
I got locked out of my lab today.  I became very frantic as I was uncertain as to whether or not I turned off the necessary equipment.  After I talked to many people and after we looked in many different places, we found the key.  I was quite relieved.  I learned today that I must remember to communicate to the other worker in the lab to check when he locks the doors.
Friday July 6, 2007

I attended a seminar at APS entitled “Pulsed High Magnetic Field X-ray Experiments-diffraction and spectroscopy.”
I went to the lab today to continue to familiarize myself with the equipment.  I took a run but all of the results were the exact same value for every event, pixel, and PMT.  I quickly discovered that the RABBIT system was not turned on.  Bob must have turned that off prior to leaving for VERITAS.  I was not certain as to how to proceed.  I get nervous in the lab by myself without proper instruction.  I will wait until Karen gets back before I continue with the lab.

I continued to work on TrICE data.  Today I examined Ana’s and my code in hopes of producing something functional. So far the code just takes a very long time to run, and then it just gets errors.  I will continue to work on this project.
Monday July 9, 2007

I finished running the code (Canvas3.C) that I completed on Friday.  It ended up having a segmentation violation.  While that was running though, I worked on a new method (PlotPeds.C).  The code required a long time to run because it was not written efficiently and it created many histograms (2048 in all).  My idea was to create histographs of the mean ADC counts for each time slice (1-8).  Then the meanADC and rmsADC would be saved in specified TVectors.  The data in the vector would later form eight TGraphErrors in which all would be graphed on one TMultiGraph with specific markers for each time slice.
Tuesday July 10, 2007


Yesterday I had to leave before PlotPeds.C was finished running.  When I came in this morning, I found that it had an error.  I realized that I needed to shorten the code so that I could test portions of it at a time so that I could locate the errors.  I found one major mistake.  The syntax in the lines 

aveADC->GetXaxis()->SetTitle(“Channel”); 

aveADC->GetYaxis()->SetTitle(“Mean ADC Counts”); 
was throwing off the TMultiGraph portion of the code.  I just commented out those lines, and then it worked correctly.  I also took out the names in the line 


aveADC->Add(ts0);

which previously was


aveADC->Add(ts0, “timeSlice0”);   
The code is currently running and I will not be able to view it until tomorrow morning once it is finished.  I am hoping and suspecting that it will work correctly.


Tomorrow I will start to focus on the next step which involves opening and looping over multiple TRAW files.  I was briefly looking over this today and I think a TChain needs to be used.  

I attended a tour of the electron microscopy center.  It is part of the material science division and is a user facility.  I learned a lot on the tour because I was not previously familiar with this technology.  The tour guide was an enthusiastic man, so that made everything more interesting.  They showed us live images on the computer of what was in the microscopes.  It could even determine which elements were present in varying grains of powder.  We saw both a scanning electron microscope and a transmission electron microscope.  
I attended a seminar at the Physics building entitled “Dependence of Nuclear Binding on Hadronic Mass Variation” presented by Robert Wiringa.  It was the first theoretical physics seminar that have attended at Argonne.  I was excited when I read the first slide which was about the investigation of the possible change in universal constants over time.  The second slide and all of the rest turned out to be complex mathematics and graphs of which I was not familiar with.  It was still good exposure since I have an interest in theoretical physics.  
Wednesday July 11, 2007

I attended the seminar entitled “What is Science? What is not? Why it Matters” presented by Dr. Murray Peshkin.  


I also attended the APS colloquium entitled “Photonic Crystals: From Order to Disorder” presented by Steven G. Johnson.


I was required to come up with a title for my project so that the symposium brochure could be made.  My title is “Characterization and Time Measurements of a 10 Micron Microchannel Plate Photomultiplier Tube with a Custom Equal Time Anode.”
Thursday July 12, 2007

First thing in the morning, I realized that my code that I thought was correct, actually was incorrect.  It displayed the information as 16 channels, when it should be displayed as 256 channels.  I found the mistake in the chanID array.  It was counting from only 0-15 instead of 0-255.  I changed it and it appears to now work correctly!  The final graph can be found on my web page as it is labeled as Graph_MeanADCperChan_alltslices.  The code that produced these results is saved as PlotPeds.C and can also be found via the web page.

I looked at the code make-ntuple.C today so that I could familiarize myself with that.  The code looks at each individual quadrant of the MCP PMT separately.  I think that you can only run tests on one quadrant at time.  Also by examining the code I discovered that quadrant 1 is in the upper left, quadrant 2 is lower left, quadrant 3 is upper right, and quadrant 4 is bottom right.


I read about TTrees, TNtuples, and TChains today.  TTrees are useful because they can store large quantities of same-class objects while reducing disk space and enhancing access speed. They optimize the data process. TNtuples are TTrees that only have floating-point numbers.  Previously I had thought that a TNtuple was something completely separate from a TTree.


A TBranch is used when two variables are independent of each other and that they will not be used together.  When variables are related, it is most efficient to create one branch with both variables on it.  The variables on a branch are called leaves.   


When viewing a TBrowser for a rootfile, trawdata and trawinfo are both trees.  It does not appear as though there are any branches because it skips right to the leaves.  The leaves include variables like adc, chan, minder, master, etc.

The TChain appears to be fairly straightforward in the examples, but those are simple examples.  I am not yet sure how to implement it so PlotPeds.C loops through the files.  I was thinking that the TChain might have to be identified prior to the first line in PlotPeds.C.  I need to discuss this with Bob as Karen had suggested. 


I read a paper on increasing the time resolution in time-of-flight detectors, and a report on VERITAS and TrICE.
Friday July 13, 2007


The graph of the meanADC vrs. channel for each time slice is really compact and difficult to distinguish.  I thought that it would be beneficial if the graph was spread out and displayed on multiple canvases.  For example the first canvas could have channels 1-128 while the second canvas could have channels 129-256.  


After viewing the histogram split two ways, I decided that the best method would be to split the graph on four separate canvases.  That results in 64 channels per graph which turns out to be much more legible.  This code is saved as meanadc.C.

I accomplished my goal, but the labels on the x-axis were off.  Every graph went from 0 to 64.  I realized that this is because I kept making my counter value zero at the start of each set of loops.  I changed the counter so that it counted from 0-15 throughout the whole code, but it resulted in some error.  This code is saved as PlotPeds.C.

I am going to run meanadc.C for all of the channels. The x-axis label will not be correct, but I think that the data is still correct.  The code will take at least 5 hours to complete.


I attended my abstract critique this afternoon.  It went fairly well.  I have now formulated a short list of questions to investigate and discuss with Karen.

· When I refer to the “10 Micron Microchannel Plate” is that a specific name by which this MCP is referred?  Micron is not supposed to be used in technical writing; instead, micrometer should be used.  If “micron” is part of the name of the MCP though, perhaps it is necessary to keep as “micron.”

· What do the values 10 micron equal time anode and 25 micron equal time anode refer too?  Do these values refer to some thickness or gap?  
· What affect does the difference in micron measurement have on the timing resolution? Or is the timing resolution influenced by the presence of an equal time anode?

On Monday Karen is going to work with me on starting my project in the lab.    

Monday July 16, 2007

This morning I have worked on creating a TVector that stores the mean ADC counts of all time slices for each channel.  The TMultiGraph does not inherit from TGraph, so I could not use the member function GetMean() with the TMultiGraph.  I had to find another way of extracting the mean and storing it a new vector.  To solve the problem, I created a formula within a loop for finding the mean and then I was able to store it in a TVector.  The formula I created is as follows:
for (int i= 0; i <256; i++) { AverageADC[ i ] = ((meanADC0 [ i ] + meanADC1 [ i ] + meanADC2 [ i ] + meanADC3 [ i ] + meanADC4 [ i ] + meanADC5 [ i ] + meanADC6 [ i ] + meanADC7 [ i ] ) / 8 );}
The formula worked!  I also created a graph of the values, so that the TVector AverageADC is plotted against the chanID. The code that produced these results are saved as mean.C.  


The next task was to loop through multiple files.  Karen sent an email that gave directions that would help us loop through the multiple files.  With that help, I formulated the codes loopfiles.C and loopfilesErr.C.  The program appeared to run correctly.  I tested the code on some small data (not pedestal) files.  I am not certain as to exactly how this code works though.  Are the two files I looped through averaged together?  

Tonight, I will run two pedestal files on loopfilesErr.C so that the graphs will be ready tomorrow morning. 


Tomorrow morning, Ana and I are meeting with Karen to discuss our progress thus far and to plan our upcoming tasks.  Ana prepared the powerpoint with comments, descriptions and the graphs and histograms that we made.  I will make hard copies of a few codes just in case they need to be examined or questioned.  
With numerous codes that produce varying results, I needed implement some organization. This is a chart describing some codes and their functions.  All these codes can be found under /astro/trice/util/emily.

TABLE 1

	PlotPedsEm.C
	This graph creates one graph on one TCanvas with the channel number on the x-axis and the mean ADC counts on the y-axis.  Each time slice is represented by a different color and marker style. (This code is named PlotPeds.C on the Web page.)

	meanadc.C
	This code has the same format as PlotPedsEm.C except it spreads the graph out on 4 separate canvas so that the data is easier to view.

	Canvas1.C
	This code creates 256 histograms, one for each channel, and a TGraphErrors (with bars) for the mean ADC values per channel. 

	mean.C
	This code does everything that PlotPedsEm.C does, but it creates a TVector that holds the average of the time slices for each channel.  The new TVector was plotted vrs. channel number in a new graph.

	meanErr.C
	This code added error bars onto mean.C.  To do this, another TVector was created to hold the average error. 

	loopfiles.C
	This code is an extension of mean.C that supposedly loops through two files.

	loopfilesErr.C
	This code adds error bars to the loopfiles.C similarly to how meanErr.C added error bars.


Tuesday July 17, 2007

Ana and I had a power point discussion with Karen about our progress thus far with the analysis of TrICE data.  When we discussed our most recent task of looping through multiple files, we realized that we were only viewing one file.  We had previously thought that we were viewing an average of the two files, but because our “for” loop for the files was terminated too early, it did not loop through both.  


Our current goal is to get the code to loop through both files and overlay the data on one graph.  Therefore, the final graph would have points per channel.  This requires the use of two dimensional arrays (TVectorDs).  Rob and Chad have offered some assistance in using these 2-D arrays.

Karen and I worked in the lab.  We took some data attempting to take runs over each pixel.  We thought that the light would move over the top four pixels in quadrant one and the second row of pixels in quadrant one.  We recorded our predictions as to where we thought the signal would be found.  

Wednesday July 18, 2007

I had transferred the data that I collected yesterday onto a floppy disk, and today I viewed that data on Notepad.  When viewing the data, I looked for columns in the data that appeared above pedestal.  I recorded the column number with high ADC counts as the pixel number in the table below.  The table records the file names, x position, approximate results, and initial predictions. The predictions were made according to the Camden’s diagram representing the pixel numbers in Bob’s program.
Events: 100

Npoints: 2

MCP HV: 2300 V

Ref HV: 1265 V

   TABLE 2

	File
	position (mm)
	Results
	Predictions

	E001
	x = 0.0
y = 0.0
	None
	Edge of pixel 9

	E002
	x = 3.0

y = 0.0
	Pixel 7  ~7500

Pixel 8  ~7500
	Middle of pixel 9

	E003
	x = 6.0

y = 0.0
	Pixel 7  ~9000

Pixel 8  ~7500
	Edge of pixel 8/9

	E004
	x =9.0

y = 0.0
	Pixel 7  ~8500

Pixel 8  ~7500
	Middle of pixel 8

	E005
	x =12.0
y = 0.0
	Pixel 7  ~6900
	Edge of pixel 8/17

	E006
	x =15.0
y = 0.0
	Pixel 14  ~7000

Pixel 16  ~6900
	Middle of pixel 17

	E007
	x = 18.0

y = 0.0
	Pixel 14  ~9000

Pixel 16  ~7200
	Edge of pixel 16/17

	E008
	x = 21.0

y = 0.0
	Pixel 14  ~8000

Pixel 16  ~7000
	Middle of pixel 16

	E009
	x = 24.0
y = 0.0
	None
	Edge of pixel 16

	E010
	x = 0.0

y = -6.0
	None
	Edge of pixel 7

	E011
	x = 3.0

y = -6.0
	Pixel 4  ~7200

Pixel 7  ~7500
	Middle of pixel 7

	E012
	x = 6.0

y = -6.0
	Pixel 4  ~7700

Pixel 7  ~8000
	Edge of pixel 6/7

	E013
	x = 9.0

y = -6.0
	Pixel 4  ~8200

Pixel 7  ~8000
	Middle of pixel 6

	E014
	x = 12.0

y = -6.0
	Pixel 4  ~6900

Pixel 7  ~7000
	Edge of pixel 6/15

	E015
	x = 15.0
y = -6.0
	Pixel 12  ~7000
	Middle of pixel 15

	E016
	x = 18.0
y = -6.0
	Pixel 12  ~8500
Pixel 14  ~7300
	Edge of pixel 15/4

	E017
	x = 21.0
y = -6.0
	Pixel 12  ~9000
Pixel 14  ~7500
	Middle of pixel 14

	E018
	x = 24.0
y = -6.0
	None
	Edge of pixel 14


*Note: The reference PMT produced high ADC counts for each run.

Karen and I examined the results and have hypothesized that two columns in quadrant one are not picking up any signal due to the arrangement of the electronics.  The following diagram displays in bold the columns that received a signal above pedestal.  The other columns (not in bold) did not receive any signal.

	8-8
	8-7
	8-6
	8-5

	7-8 
	7-7
	7-6
	7-5

	6-8
	6-7
	6-6
	6-5

	5-8
	5-7
	5-6
	5-5




TABLE 3

Given the previous two tables, we have created a tentative idea of pixel number versus its position on the MCP.  Once again, the columns that received signal are in bold type.  




        TABLE 4
	16
	17
	8 
	9

	14
	15
	7
	6

	12
	13
	4
	5

	10
	11
	2
	3


The bottom row in the previous graph (10, 11, 2, 3), have not been tested yet, but will be done at a later time.  Currently, this is just a speculation.

Karen has given me new tasks to work on starting tomorrow.  First, I will look for consistency with the pixel name in make_ntuple.C, columns in E00X.dat files, and MCP row and column labels.  This will include examining the bottom row of the previous chart.  I will also take a pedestal run and subtract the pedestal from the signal to obtain the actual signal.  I will then try to locate the center of a pixel.  In order to find the center of a pixel, I will scan across the pixel in the x and y directions in 1 mm increments so that the peak (center of pixel), can be located.  From there, I will attempt to move the stager in increments of 6 mm to locate other pixel centers.

Thursday July 19, 2007


This morning we had a mandatory safety meeting which took a couple of hours.  I still managed to complete yesterday’s elog and create similar copy of the log for the official laboratory log book.   

Ana had some questions concerning the code loopfilesErr.C so I have continued to work a little on that code.  I am getting closer to having it plot multiple files on the same graph. I have run into some difficulties with multidimensional arrays because any arrays greater than 1D can not be graphed.  Therefore, I had to make 1D arrays out of the 2D arrays which led to the formation of twice as many 1D arrays.  I then had to make twice as many graphs to add to the final product, the TMultiGraph.


I looked at the pedestal file that I took yesterday afternoon.  I was able to figure out how to make a histogram from the signal – pedestal or the actual signal.   The command to enter in ROOT is 

peTree->Draw(“mcp_p7_6 – 6670”);
The mcp_p7_6 refers to pixel in the file opened with the TBrowser from the current ROOT window.  The value 6670 is the pedestal value for the pixel 7-6.  To add a Gaussian fit to the newly created histogram, right click at the peak of the histogram.  Go down to Fit Panel.  Choose Gaus and then click Fit.
I went to the lab today to take more runs that would supply with data that would help me to look for consistency in pixel names, columns, and labels.  The following chart displays the file name, x and y position, initial prediction, the result, and the corresponding coordinate in the ntuple.  The prediction refers to the pixel at that coordinate and the result refers to the column number in the DAT file.

Events: 100

Npoints: 2

MCP HV: 2300 V

Ref HV: 1265 V

TABLE 5

	File
	Position
	Prediction
	Result (column in DAT file)
	Coordinate in ntuple

	E025
	x = 0.0, y = 0.0
	8-8
	16  ~7900
	8-8

	E026
	x = 0.0, y = - 3.0
	8-8/7-8
	14  ~8200, 16  ~7500
	8-8/7-8

	E027
	x = 0.0, y = - 6.0
	7-8
	14  ~9200
	7-8

	E028
	x = 0.0, y = - 9.0
	7-8/6-8
	12  ~8000, 14  ~7800
	7-8/6-8

	E029
	x = 0.0, y = - 12.0
	6-8
	12  ~9300
	6-8

	E030
	x = 0.0, y = - 15.0
	6-8/5-8
	12  ~8300, 10  ~7500
	6-8/5-8

	E031
	x = 0.0, y = - 18.0
	5-8
	10  ~9300
	5-8

	E032
	x = 0.0, y = - 21.0
	5-8
	10  ~8800
	5-8

	E033
	x = - 3.0, y = - 21.0
	5-8/5-7
	10  ~9000
	5-8

	E034
	x = - 6.0, y = - 21.0
	5-7
	10  ~7000
	5-8

	E035
	x = - 9.0, y = - 21.0
	5-7/5-6
	2  ~7100
	5-6

	E036
	x = - 12.0, y = - 21.0
	5-6
	2  ~9300
	5-6

	E037
	x = - 15.0, y = - 21.0
	5-6/5-5
	2  ~10,000
	5-6

	E038
	x = - 18.0, y = - 21.0
	5-5
	2  ~9500
	5-6

	E039
	x = - 21.0, y = - 21.0
	5-5
	2  ~7700
	5-6

	E040
	x = - 24.0, y = - 21.0
	Off of 5-5
	None
	None

	E041
	x = - 3.0, y = 0.0
	8-8/8-7
	16  ~9000
	8-8

	E042
	x = - 6.0, y = 0.0
	8-7
	16  ~7700
	8-8

	E043
	x = - 9.0, y = 0.0
	8-7/8-6
	None
	None

	E044
	x = - 12.0, y = 0.0
	8-6
	None
	None

	E045
	x = - 15.0, y = 0.0
	8-6/8-5
	None
	None

	E046
	x = - 18.0, y = 0.0
	8-5
	None
	None

	E047
	x = - 21.0, y = 0.0
	8-5
	None
	None



The data shows that every pixel in column 8 reported high ADC counts when the light was positioned in front of it.  As the light traveled across row 5, pixel 10 and 2 reported higher counts and 11 and 3 did not as predicted.  When the light was positioned to go across row 8, only 16 lit up.  I was expecting 8 to light up as it did yesterday, but it did not.  Perhaps the stager was not moved in the direction that I had assumed, perhaps I moved it down column 7 which would explain why no signal was received between the runs E043 and E047.  Tomorrow morning I will try analyzing rows 8, 7, and 6 (5 already shows consistent and expected results).  
Friday July 20, 2007

I made ntuples for all the runs that I took yesterday using make_ntuple.C.  I viewed each ntuple and compared it to the pedestal ntuple (E023).  I recorded the coordinates of pixels that reported high ADC counts.  So far, this has verified that the coordinates in the ntuple match the coordinate system on TABLE 3.  

I have also verified some of the coordinates and column number from the DAT file. The following chart displays the pixel coordinates and the column number in the DAT file.  Uncertainties still exist with values in red because they have not been tested yet or it is currently not possible to test them.  The bold represents those columns that report significant (above pedestal) ADC counts when light is directed towards them. 

     


     TABLE 6
	8-8  16
	8-7  17
	8-6  8 
	8-5  9

	7-8  14
	7-7  15
	7-6  7
	7-5  6

	6-8  12
	6-7  13
	6-6  4
	6-5  5

	5-8  10
	5-7  11
	5-6  2
	5-5  3



Events: 100


Npoints: 2


MCP HV: 2300 V


Ref HV: 1265 V


TABLE 7
	File
	Position
	Prediction
	Result

	E048
	Pedestal
	Pedestal
	Pedestal

	E049
	x = 0.0, y = 0.0
	8-8
	16  ~9000

	E050
	x = - 3.0, y = 0.0
	8-8/8-7
	16  ~9200

	E051
	x = - 6.0, y = 0.0
	8-7 (none)
	16  ~7300

	E052
	x = - 9.0, y = 0.0 
	8-7/8-6
	None

	E053
	X = - 12.0, y = 0.0
	8-6
	None

	E054
	X = - 15.0, y = 0.0
	8-6/8-5
	None

	E055
	X = - 18.0, y = 0.0
	8-5 (none)
	None

	E056
	X = - 21.0, y = 0.0
	8-5 (none)
	None

	E057
	X = 0.0, y = 0.0
	8-8
	16  ~8500

	E058
	X = 0.0, y = - 3.0
	8-8/7-8
	14  ~8200,16  ~7800

	E059
	X = 0.0, y = - 6.0
	7-8
	14  ~9500

	E060
	X= - 3.0, y = - 6.0
	7-8/7-7
	14  ~7800

	E061
	X = - 6.0, y = - 6.0
	7-7 (none)
	14  ~7500

	E062
	X = - 9.0. y = - 6.0
	7-7/7-6
	7  ~7000

	E063
	X = - 12.0, y = - 6.0
	7-6
	7  ~8500

	E064
	X = - 15.0, y = - 6.0
	7-6/7-5
	7  ~9500

	E065
	X = - 18.0, y = - 6.0
	7-5 (none)
	None

	E066
	X = - 21.0, y = - 6.0
	7-5/off (none)
	None

	E067
	X= - 21.0, y = - 12.0
	6-5 (none)
	None

	E068
	X = - 18.0, y = - 12.0
	6-5 (none)
	None

	E069
	X = - 15.0, y = - 12.0
	6-5/6-6
	4  ~9500, 7  ~7300

	E070
	X = - 12.0, y = - 12.0
	6-6 
	4  ~8500, 7  ~7100

	E071
	X = - 9.0, y = - 12.0
	6-6/6-7
	4  ~7100

	E072
	X = - 6.0, y = - 12.0
	6-7(none)
	12  ~7400

	E073
	X = -3.0, y = - 12.0
	6-7/6-8
	12  ~9800

	E074
	X = 0.0, y = - 12.0
	6-8
	12  ~9500


The results from TABLE 7 verify the bold pixel numbers in TABLE 8.  





     TABLE 8
	8-8  16
	8-7  17
	8-6  8 
	8-5  9

	7-8  14
	7-7  15
	7-6  7
	7-5  6

	6-8  12
	6-7  13
	6-6  4
	6-5  5

	5-8  10
	5-7  11
	5-6  2
	5-5  3


There was one problem with pixel 8-6 (8) but the connector was not properly connected to the back of the MCP.  After I made the connector correction, pixels 7-6 and 6-6 reported high ADC counts as predicted, and 8-6 was verified in past tests this week.  


My next task was to locate the center of a pixel.  After the center of one pixel is found, the other centers can be found by moving the stager in 6 mm increments in either the x and y direction.  I started out with pixel 8-8 because it is in the corner.  The tests locating the center along the x-axis are recorded in files E075 – E083, and the y-axis tests are in files E084 – E090. The results represent the mean ADC count figured in the ntuple.  All results are in TABLE 9.



        Events: 100



        Npoints: 2



        MCP HV: 2300 V


                   Ref HV: 1265 V



        TABLE 9 
	File
	Position
	Results in 8-8

	E075
	x = 0.0, y = 0.0
	6529

	E076
	x = - 1.0, y = 0.0
	7950

	E077
	x =  - 2.0, y = 0.0
	8751

	E078
	x = - 3.0, y = 0.0
	9064

	E079
	x = - 4.0, y = 0.0 
	9099

	E080
	x = - 5.0, y = 0.0
	9091

	E081
	x = - 6.0, y = 0.0
	8840

	E082
	x = - 7.0, y = 0.0
	8356

	E083
	x = - 8.0, y = 0.0
	7804

	E084
	x = - 4.0, y = 0.0
	9008

	E085
	x = - 4.0, y = - 1.0
	9008

	E086
	x = - 4.0, y = - 2.0
	8577

	E087
	x = - 4.0, y = - 3.0
	7935

	E088
	x = - 4.0, y = - 4.0
	7248

	E089
	x = - 4.0, y = - 5.0
	6878


I think the center along the x-axis could be accurately figured given these measurements.  The y-axis could not accurately figure the center because I did not start my measurements at the top edge of the pixel.  The light may have already been at the center or past the center.  I will have to take more test runs so that I can figure the center of the pixel along the y-axis which will require finding the center along the x-axis again.  

Monday July 23, 2007

I took another test to locate the center of a pixel.  This time I am trying to locate the center of pixel 7-8 so that I do not run into the same problem as last time.  Files E090 – E098 attempt to locate the center along the x-axis, and E099 – E108 attempt to locate the center along the y-axis.  The results are located in TABLE 10.

        
    Events: 100


        
    Npoints: 2


        
    MCP HV: 2300 V

                          Ref HV: 1265 V

                          TABLE 10 
	File
	Position
	Results (mean ADC 

for pixel 7-8 from 

make-ntuple.C)

	E090
	x = 0.0, y = - 6.0
	6392

	E091
	x = - 1.0, y = - 6.0
	6586

	E092
	x = - 2.0, y = - 6.0
	7363

	E093
	x = - 3.0, y = - 6.0
	8577

	E094
	x = - 4.0, y = - 6.0
	8725

	E095
	x = - 5.0, y = - 6.0
	9164

	E096
	x = - 6.0, y = - 6.0
	9122

	E097
	x = - 7.0, y = - 6.0
	8791

	E098
	X = - 8.0, y = - 6.0
	8183

	E099
	X = - 5.0, y = - 2.0
	6793

	E100
	X = - 5.0, y = - 3.0
	7130

	E101
	X = - 5.0, y = - 4.0
	7855

	E102 
	X = - 5.0, y = - 5.0
	8556

	E103
	X = - 5.0, y = - 6.0
	9238

	E104
	X = - 5.0, y = - 7.0
	9412

	E105
	X = - 5.0, y = - 8.0
	9573

	E106
	X = - 5.0, y = - 9.0
	9467

	E107
	X = - 5.0, y = - 10.0
	8925

	E108
	X = - 5.0, y = - 11.0
	8127


The following two graphs represent scans along the horizontal and vertical axis of pixel 7-8.  The mean represents the center position.  The code used to make these graphs is saved as scan.C under /users/astro/emilyg/mcp.  I had trouble running the code, so I entered the commands directly into ROOT.  It is not the most efficient method, but I did not have Bob’s macro.
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After I took the test runs to find the pixel center, Karen and I attached new connectors to the MCP so that now all of the pixels read out a signal.  The pixel center that I had previously found, is no longer accurate because the MCP was moved many times from its original position.   
Tuesday July 24, 2007
I took a tour of IPNS and APS.
I went to the lab after lunch, but it appeared as though someone had been working in there.  I was worried about fiddling with someone else’s set up.  I went back to the office and looked at Bob’s code that attempted to loop over multiple files.  The code had some errors.  With some modifications though, I got the code to work correctly!  The code is called em2LFE7.C in /astro/trice/util/emily.  It is designed to loop over up to ten files.  In order to do less than ten, commenting is required throughout the code. 

The order in which the files are entered into the code affect the color representing the file.  The following table shows the file name (or the order entered into the code) and its associated color on the graph.

	File
	Color

	1
	Black

	2
	Red

	3
	Bright green

	4
	Blue

	5
	Yellow

	6
	Pink

	7
	Light Blue

	8
	Pale Green

	9
	Gray

	10
	Brown


I created two graphs.  The first one is a loop over two files (twofileloop) and the other loops over three files (threefileloop).  Both are saved under TrICEgraphs.  Neither of the graphs was produced from pedestal files.  I just used small files to test the code.
