POWGEN User Manual to Data Acquisition:
	DAS:  Data Acquisition System (DAS) consists of a set of computers and electronics controlling the acquisition and storage of data collected in each instrument at SNS.  Following flow diagram taken from the DAS webpage shows an overview of how this works.
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Users generally do not need to have access to all the separate computers but it is a good idea to be familiar with the structure.  The control computer is the main computer and most of the work for setting up runs occurs on this computer.  The two monitors at the leftmost side of the hutch are connected to the control computer.  The next computer is a Linux based computer which allows you to access all other computers such the file server, preprocessor and other ancillary controls by using the remote sessions in the Application tab.  The final two monitors on the right hand side are not a part of DAS and belong to the analysis computer (data reduction, visualization and analysis) which will be discussed in a separate section. (See picture below).Control 
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dcomclient and PyDas

[image: ]Figure on left shows a snapshot of the screen of the control computer.  The principle data acquisition program is called ‘dcomclient’ (Getting Started folder) which allows users to setup and start a run and view the detectors (POWGEN Sum Over All Time Histogram) and a time focused histogram (POWGEN Sum Over All Space).  These three windows are shown below.  Various parameters can be set using python scripting language and this is handled by PyDas.  PyDas also launches the applications (apps) needed to run the data acquisition. However, each individual application can also be started by clicking on the shortcuts on the screen.  Partner applications need to be actively running at the respective partner computers (list of computers are available at the end of this document) for these components to be running.   To make operations easier for our users DAS group developed a script (with input from Powgen Team) by which one can setup all the variables in a simple comma separated text file (to be discussed later).  Note the following icon is present on the screen when shows beam status.  
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While the preferred mode of data collection is via scripts, one can also use the main dcomclient window to set up runs manually.

The dcomclient window is fairly self explanatory remember that the main window by default will show the beam monitor.  To chose the detectors one has to pull down the menu on the right.  Start is active if nothing is running.  Stop allows user to either save a data or not by popping a second window.  In this window the title can be entered by hand.  For an individual run started from dcomclient the Pause Acq button pauses the run.  However, when a script is being run there are other pause commands inside the script which over rides the Pause Acq feature of dcomclient. 
[image: http://elog.sns.gov:8084/Experiment_Logbook/140211_143411/All_detectors_working_2014-A.PNG][image: ]
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Following describes a step by step procedure for users to setup runs and data acquisition.
PyDAS:
PyDas is a scripting interface and as mentioned earlier also initializes other apps.  The three apps in addition to the sample environment that are critical for operation on the instrument are
1. BW Choppers
2. Guide
3. Slits
Band Width Choppers: 
This allows users to set the speed and Center Wavelength of the Powgen chopper systems
[image: ]

Motors: Powgen is equipped with motorized slit which is ~1m away from the sample.  Four motors allow the motion of these slits allowing the adjustment of the beamsize. To move the slits change the values of the Target Position and click Move. 
[image: ]
Guides: There are two guide position namely high resolution and high intensity.  There are two presets that drive the motor to pick the chosen guide setting.
Sample Environment apps: 
1. PAC:  PAC stand for Powgen Auto Changer.  Simply put this is the workhorse sample changer for the instrument which allows users to collect data in a temperature range of 10K-300K.  There are 24 slots allowing users to load up to 24 samples in specially designed Vanadium cans.  To run PAC two apps are needed namely the pac_v01 and LakeShore_340.  PAC app sets the sample position and Lakeshore controls the temperature.
2. Lakeshore_336:  This controller has to be run for the use of Orange Cryostat and JANIS.  Currently there is no app associated with the magnet and all control is manual.
3. nanodac: This controller is used for controlling temperature in the ILL furnace.

PyDas allows the use to control all of the aforementioned values.  There are several available tabs in the PyDasGUI.  The most important of them for Powgen users is the Shell.  This is a DOS like shell that allows the execution of scans.  The scans can be generated by using any editor; the one in use at the instrument is gnumeric.  Once typed in, the file has to be saved as a .csv (comma separated values) file. Examples for all the sample environment scans can be found in 
C:\Desktop\PythonScripts\csv\Example
For ramping scripts, where the control parameter such as temperature is set on hold if beam goes down; a slightly different csv file has to be used.  Again examples can be found in
C:\Desktop\PythonScripts\csv\Example\ramping example
 The execution of the scans is done by typing the following command. 
1. pac_scan(filename=’xxxx.csv’)
2. cryo_scan(filename=’xxxx.csv’) (for JANIS and Orange Cryostat)
3. illfurnace_scan(filename=’xxxx.csv’)
The execution of ramping script	is a bit more complex, and this case the file has to be composed using gumeric
For ILL
temperature_scan("filename.gnumeric",temp_ctrl="illfurnace",compensation=True,interval=30)
[bookmark: _GoBack][Shorter interval useful due to sluggish response.  With pcharge 'Countfor' is pcharge/second. Beware than mixing ramping and non-ramping steps in the same script use different time units for the ill furnace. Standard illfurnace.ramp_rate is still in C/hr. Temperature ramping steps are always given in /min no matter what the controller]
For JANIS
temperature_scan("filename.gnumeric",temp_ctrl="LKS336Loop1",compensation=True,interval=30)
For PAC
temperature_scan("filename.gnumeric",temp_ctrl="SampleTemp", sample_changer="pac", compensation=True,interval=30)
[N.B. depending on temperature range default interval of 60s may be sufficient with PAC or JANIS at low temperatures with exchange gas]
One has to make sure they are in the directory where the csv (gnumeric) file resides or specify the full path for the file.  To find out the current location type ‘pwd’ at the command prompt.
Once a scans file has been created, next step is to test it for syntax error.  This is done by choosing Options->Simulation.  This will turn the color bar at the right corner in the bottom of the GUI to magenta with SIMULATION written on top.  Once all syntax have been checked switch Option->Real Mode to execute scans and start collecting data.  Note that the scans are not done dynamically so once the scans have been read, one cannot change them.  In order to change the course of the experiment, the users have to create a second file from the point where they want to change variables.  To stop what is currently running type ‘CTRL C’ (or Abort , left corner of PyDAS) at the command prompt.  Stop the current run on dcomclient and make sure it is saved.  Then start the new scan.  If dcomclient is running that is if the file has not been saved it will generate an error and remind the user to save the run first.  
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Chopper Settings and Band Width: (for PDF measurement use bank 1 and bank 4)
	[bookmark: RANGE!B11:K17]Frequency
	frame #
	WL center
	WL min
	WL max
	dmin
	dmax
	Qmin
	Qmax
	BANK

	60
	1
	0.533
	0
	1.066
	0.0000
	3.5055
	1.7924
	~250
	1

	60
	1.5
	1.066
	0.533
	1.599
	0.2760
	5.2582
	1.1949
	22.7693
	2

	60
	1.75
	1.333
	0.8
	1.866
	0.4142
	6.1363
	1.0239
	15.1700
	3

	60
	3
	2.665
	2.132
	3.198
	1.1038
	10.5165
	0.5975
	5.6923
	4

	60
	4
	3.731
	3.198
	4.264
	1.6557
	14.0220
	0.4481
	3.7949
	5

	60
	5
	4.797
	4.264
	5.33
	2.2076
	17.5275
	0.3585
	2.8462
	6



For reference purposes all the computers are listed below
1. Gate
2. Remote services
3. Sampleenv:  All sample environment except POWGEN gas handling system
4. Ancillary: detector related applications
5. Motors: Guides and Slits
6. –
7. Timingpc
8. Preprocessor : runs dcomserver
9. Dfs-1 (Data file server): Stores all event data
10. Beam Monitor 1 (Monitor inside Secondary Shutter)
11. –
12. Beam Monitor 2
13. –
14. Ages: POWGEN gas handling system, TGA, RGA and Oxygen Sensor
15. Chopper: Bandwidth Choppers
16. T-zero: T-zero Chopper
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