How to take Mott measurements on the vertical gun

1. Power both detectors (38 V using the ORTEC voltage supply in the control room, its rack 03). The channels (1 and 2) corresponding to the detectors are labeled.

2. Set beam to the Mott viewer (stepper=5660). Center the beam on the viewer (Right/Left) and place it slightly higher than the center (Up/Down) in order to maximize the Mott events in the detectors (as seen with the output of the amplifier the O’scope). 

3. Insert the 300 A gold foil (stepper=7080).

4. Perform a first order beam steering (only the last corrector should be necessary) while taking Mott data in asymmetry mode, by maximizing again the Mott events on the scope and doing a first optimization of the measured Mott asymmetry (see below). Adjust the attenuator value to see ~ 1 kHz total count rate in the Mott detectors.

5. Once the first order steering is done, take a Mott spectrum (or energy) run with 5 seconds mini-run time (you will need to dial the energy window width for each arm using the potentiometer in the front of the amplifier unit to 1/10 of a turn (ie:0.01 V), as prompted by the script.

6. Before taking asymmetry counts between the 2 electron spin states, you need to make sure that the events, which are counted (blindly) by the DAQ are indeed Mott events. To do so, you need to adjust the DAQ parameters (energy window) to be centered on the elastic Mott events using the run you recorded. They need to be expressed with a threshold and window, such that


 0 < E threshold < E electron  < E threshold + E window
7. You can do that using the automatic script (pop up window: “fit or fudge?” Select fit and then “set new values”) or by fitting yourself the data. Data files will be found under /a/itsuser/opshome/tcl_apps/its/mottDATA, a directory named after the date and time of the measurement is created for every run. Each directory contains one file for each arm: spektrumlinks.dat and  spektrumrechts.dat. Each file contains a voltage value, proportional to the energy and negative, and the detector count. The signal recorded by the DAQ is expressed volts, therefore the fitted value of the threshold and the window will be determined in volts. The windows are to be dialed on the amplifier potentiometer (10 turns = 1 V). The threshold will be converted into DAC and entered directly into the verticalgun.adl screen under “Mott threshold RIGHT/LEFT true”. The approx. conversion law is 




DAC=volt x 409.1 – 2.53
8. Once you have entered the correct threshold and window values, you are ready to proceed taking Mott data in the asymmetry mode to measure the beam polarization. Do not change the beam conditions as you have optimized the energy window for the data to be taken for one particular set of beam conditions. However, you may have to do MINOR adjustments (a few 10-2) of the last corrector magnet (MHBTS04, mainly vertically) field setpoint to compensate fluctuations of the beam conditions (due to wavelength changes or natural drifts) that would induce bad asymmetry measurements (see below).   

For a “good” Mott asymmetry run: 

a. record the attenuator value and the pump laser power. The ND filter must be inserted to avoid systematic effect (IR light dilution from ASE light)  

b. run ensure that the 4 individual asymmetries (L,R,+ and -) are as close as possible to each other, which also means that the instrumental asymmetry must remain small (typically less than 1%)

c. ensure that the count rates are similar (total count rate ~1 kHz gives a good run time for a few % statistical error and leads to minimal dilution due to dead time)

d. measure the experimental asymmetry to a couple of  % of statistical error

e. once you have a good asymmetry measurement (ie: good Mott low instrumental asymmetry, all 4 individual asymmetries close to each other, count rate ~ 1 kHz), you can determine the beam polarization via 

Aexp=Pe x Seff 
using the value of the effective Sherman function for a 100 keV beam backscattered at 120 deg off a 300 A foil: Seff=0.334

