Calculation of Cavity Ql using Labview
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[bookmark: _GoBack]When the Start Decay Measurement button is pressed, the boolean parameter first point is set to true.  The Labview interface then stores the value of the gradient, probe power, forward power, and reverse power as the variables, MaxVcav, Initial Probe Pow, Initial Fwd Pow, and Initial Rev pow, respectively, as seen in figure 1.  Each of the above values are calculated by converting the raw digital I/Q values of the probe, forward, and reverse using the calibration constants entered in the calibration page.   The first point variable gets set to false so that the initialization does not happen again, and a boolean parameter initialize decay gets set to true.
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Figure 1.  Calculation of initial values when Start Decay Measurement button is pressed.




The next frame calculates Qe, Qt, and updates the Ql display.  The variable cavity Ql has not been calculated yet, so the first display value of Ql, Qt, and Qe on the front panel will be invalid.  This should not be a problem.  Ql will get calculated from Tau on the next 20 Hz cycle and from then on the values should valid.  The variable previous Cavity to V. is for internal diagnostics and is not used in any calculations.
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Figure 2.  Calculate Qe and Qt, and update the Ql display.









The next 20 Hz cycle, the boolean parameter  first point will be false, and the calculations shown in figure 3 are calculated.  The boolean initialize decay is true on this cycle and it is used to reset the linear fit component.   The boolean initialize decay is set to false this cycle so that the linear fit will not be initialized again.  This frame followed by the frame in figure 2, will be executed every 20 Hz cycle until the cavity voltage has reached the end of the calculation window. 
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Figure 3.  Calculation of Tau, Bandwidth, and Ql.
The Labview help for the log component and linear fit component are shown in figures 4 and 5.  
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Figure 4.  Labview help for linear fit component.
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Figure 5.  Labview help for natural log function.
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[ Calcudate QO from Cavity Valtage and power loss n the cavity (Fwd, Rev, and Probe Sgnals)
Cav Feld ag |2 Meastre Cavity tau, cavity Bandwidth, and Q using the folowing procedre (from Decay Measurement):
1. Push the button front panel button (Start Measurement)
> 2. Toke ntalcata pains for caiy, forward, and reverse power.
3. Turn off feedforward and feedback, set Ql calc time to zero

4.Doa fit of the cavity voltage as the field decays
5. Calaiate cav tau, QL, and cav B from the decay
T 6. Colaiate QL from G, and Qe
> [3. Calaulate "Cavity volts / probe power” constant "Cavity to
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Linear Fit PtByPt VI
Ouning Palette: Fiting Pioye: Vis
Requires: Ful Development System

Finds the line values and the coefficients slope and intercept, using the least-squares solution, that describe the line that best represents the set of input data points specified by
sample length.

This VI is similar to the Linear Fit VI.
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iitialize, when TRUE, initializes the internal state of the VI.
¥ is an input data point.

xis an input data point.

sample length is the length of each set of incoming data. The VI performs computation for cach set of data. The default is 100, When you set samle length to zero, the
VI calculates a cumulative solution for the input data from the time that you called or intialized the VI. When the sample length setting s greater than zero, the V1
calculates the solution for oy the newest set of input data.

Best Linear Fit returns the y-values of the fitted model.

slope returns the slope of the fitted model.

intercept returns the intercept of the fitted model.

mse i the mean sauare error.

error returns any error or warning from the VI. You can wire error to the Error Cluster From Error Code VI to convert the error code or warning into an error cluster.

Linear Fit PtByPt Details
The general form of the output is

mX + b,

where F is the set of output data Best Linear Fit, X is x, m is the slope, b is the intercept.

The MSE between the output Best Linear Fit and y is computed using the MSE PtBvPt VI and returned in mse, as shown in the following equation.

et

mse- 1562,

where n is the number of elements in the set of input data, f is Best Linear Fi

(=) Submit reedbac on ths topic.
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Natural Logarithm Function

Owning Palette: Exponential Functions
Requires: Base Package

Computes the base & natural logarithm of x.

1f x is 0, In(x) is -00. If x is not complex and is less than 0, In(x) is Nax.

R, ote or very smal values of x,the NaturalLogarthm (rg 1) funcion s e accuratethan adding 1t x then using tis function.

The connector pane displays the default data types for this polymorphic function.
Details Example

* 4 Inte)
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[ x can be a scalar number, array o cluster of numbers, array of clusters of numbers, and so on.
In(x) is of the same numeric representation as x. When x is of the form x = a + bi, that is, when x is complex, the following equation defines the natural logarithm In(x):

Inx) = In(lx) + i arg(x)

where arg(x) is the phase of x over the interval ~* € 9} % 10 other words, LabVIEW uses the following equation:

In(x) =1i{VBZ 782 )4/ arctanz(,a)

Natural Logarithm Details

When you wire matrix data as an input to this function, a VI that includes subVIS that work with the matrix data type replaces the function. The resulting VI has the same icon but
contains a matrix-specific algorithm. The node remains a VI if you disconnect the matrix from the input(s). Wire other data types as Inpus to restore the original function. If you wire
5 data type to 3 function and that data type causes a basic math operation to fail, the function returns an empty matrix or Nal.

Refer to the Matrix Logarithm VI for more information.

Example

Refer to the Exponential VI in the 1abview\examples\general\ functions\Mathematics\Zlenentary & Special Functions\Zxponential Functions directory for an example
of using the Natural Logarithm function.

pen example [ Find relted exampies





