Nelson Lab – IGOR Macros Documentation

Capacitance Event Detection

Capacitance Steps Analysis

(Source File: CapSteps.ipf)

Run the CapStepsPanel macro to open the capacitance step analysis control panel.

Parameters:

Source Wave: 
The source wave to be analyzed. The window containing the wave must be active. If not, activate the window. The wave should appear in the drop-down list.
Minimum step-size and Maximum step-size:
Step sizes beyond this range will be ignored by the analysis routine.

Minimum slope: 
The minimum slope of the trace at the location of a capacitance event.  The best way to estimate this value is to put cursors around a sample step.

Local:
If checked, minimum slope applies to local gradients of all points in the detected event box.  If unchecked, minimum slope is only applied to the whole event box.

Bin width:
Bin width for the histogram
Units:
Numbers in the previous fields are multiplied by a constant factor (e0 = 1, e-12 = 10-12, e-15 = 10-15).  Capacitance data from X-Chart is stored in Farads, so the value should be set to e-12 in order to detect the step-sizes in the picoFarad range.  Capacitance data obtained by the Bookman’s extension is already stored in picoFarads, hence the value should be set to e0 in this case.
Ignore Negative:
The routine will ignore negative steps.

Smooth Trace:
Smooth the trace by the amount specified. Uses binomial (gaussian) smoothing.

Outlier Factor:
Determines which points are considered outliers by the Eliminate Outliers function. (See the description of the function)
Functions:

Eliminate Outliers:
This function subtracts the smoothed trace from the original trace and computes the standard deviation of the difference.  Points for which the difference exceeds the standard deviation multiplied by the factor given by the “Outlier Factor” field are defined as outliers.  Outliers are replaced in the original trace by connecting the points immediately to the left with the points immediately to the right by a straight line.
Eliminate Tracking

Artifacts:
Eliminates phase-tracking artifacts in the trace (these are large deviations/spikes in the beginning of a trace).  Replaces the first 50 points in the trace by a flat line. The number of points to be replaced can be changed in the source code.

Find Events:
Identifies the step-events in the capacitance trace.  Creates a new window with the capacitance trace and marks the events.  The color-coding depends on the binning options; different color is used for each bin.  The function also creates a histogram with the event sizes.


A table is opened with the results of event detection. A wave column called XXX_Excluded (XXX is the common root for the column names) can be used to mark the events that should be omitted from the analysis. Put ‘x’ for an event that should be omitted.

Select Events:
Selects the events according to the ‘XXX_Excluded’ column.  The excluded events should show an empty field in their ‘XXX_Bin’ column.

ReBin:
Plots a histogram of the event sizes from the ‘XXX_Bin’ column.  

To pool events from multiple experiments, the ‘XXX_Bin’ column from another experiment must be pasted into the ‘XXX_Bin’ column of current analysis.

IV Plot Analysis Routines

(Source file: IVPlot.ipf)

Load waves directly from a Pulse file (.pul) by selecting Data / Load Waves / Load Pulse File… in IGOR

Plot Data Access Pulse Data

After loading waves from a Pulse file (extension .pul) by selecting Data / Load Waves / Load Pulse File… menu item, use this routine to plot the waves.  The DataAccess extension must be loaded on the computer for this routine to work.

Parameters:

Group to plot:
select the group of waves to plot (AD0 is the analog-digital channel recording the current data, DA is the digital-analog channel recording the applied voltage; other channel groups may appear, depending on the settings in Pulse).

Search for Pulse Files 

In Memory:
Searches memory for newly loaded Pulse files and updates the Group to plot list.  This routine should be executed whenever a new Pulse file is loaded in memory.

Plot:
Plots the selected group of waves.

IV Plot Control Panel

IV Plot Control Panel creates IV-plots for data that had been loaded with either one of the following methods: 

· “Pulse Exported”  - select Mark and Export in Heka Pulse

· “Pulse Notebook” - plot an IV-curve in the Pulse Analysis Window and copy the data which appears in the Notebook window into Igor

· “Bookman” extension to IGOR - works only on a Macintosh

· “DataAccess” extension to IGOR - this is the preferred method, load data with Data / LoadWaves / Load Pulse File… in Igor.

