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Virgo Hardware Injections 

and Real Time software (CaRT)
Plans for VSR2
Specification for the group of physics
Each group of physics Burst, CB, CW, Stochastic, blind injection) has to provide frame files containing the h(t) stream of data to be injected at a given GPS time (the time of the frame). 

· The h(t) has to be computed for the Virgo location and orientation but without instrumental effect: the actuator and pendulum response are corrected by the injection real time software (CaRT).

· The Sampling rate is arbitrary as long as the frequency is an integer number. However, any signal frequency component above about 4 kHz will be removed by CaRT and anyway by the anti-imaging filters of the DAC coil drivers.
· The recommended channel name is of the form: V1:HI_CB (for the CB case), but this is not mandatory.
· The channel could be stored as floating point number (for space reasons) but double are possible. It is recommended to use an FrProcData structure.

· The recommend frame size is 16 seconds long. However other integer values are possible.

· Frame files should usually covert long period like at least an hour and therefore contains multiples frames.
· File name should follow the usual naming convention.
CaRT will check that the signals amplitude once converted to Volts does not exceed the dynamical range of the actuators. A corresponding status flag will be recorded in the Virgo DAQ.

Remark for blind injections: The blind injection is handled as a regular channel like for the physics groups. But the DAQ may store it on a different location if needed.

CaRT has also the possibility to generate in real time and inject “simple” signals like lines, white and coloured noise. But this is expected to be used for calibration purpose.

As a future extension (no guarantee for the beginning of VSR2), one may replay several times a frame file for a list of GPS times or random values.  A pre-processing step to go from ASCII files to frame files could be developed if needed.
Logic of the CaRT program

· At a given time t, CaRT will read from the available files (in a specific folder) the vector h(t) for a time t-tbefore for each “physics group” (one folder per group). The available channels are labelled in the Virgo DAQ: V1:Ca_HI_h_ group where “group” is Blind, Burst, CB, CW or Stoch. CaRT will scan the input folders on a regular basis to detect that new file have been added in the input folders.

· Each input signal is resampled to 10kHz using frequency domain method. The channel names are V1:Ca_HI_h10kHz_group. 
· The V1:Ca_HI_h10kHz_group channels are combined with some user defined weight to produce the channel V1:Ca_HI_h_total which is the sum of all signal to be injected. 
· The V1:Ca_HI_h_total channel is split to NE or WE values (channels V1:Ca_HI_h_NE and …WE) or send to only one arm according the ITF signal injection mode (differential or not). 
· The V1:Ca_HI_h_NE values are converted to excitation values (in Volts) for the relevant coils drivers after correcting for the actuator transfer function (including the pendulum response) in the frequency domain (channels V1:Ca_HI_V_NE and …WE). Only coils not used for the controls are used for the hardware injections in order to avoid the removal of the signal by the h(t) reconstruction. 
· Then the V1:Ca_HI_V_NE signals are passed to the real time engine which sends the signal to the relevant suspension control. This engine has also the possibility to add line or additional noise for calibration purpose.
· The value of tbefore is chose large enough to avoid lose of data due to variation of the time needed to read the data and guarantee real time behaviour. CaRT will also provide state information about the different stream injected and the mode of operation.

