ICD ADC to GeV Conversion

This note describes the factors that enter the conversion of ADC count output data for the ICD to actual energy deposited in a tile. The resulting energy is then used with the MIP calibration data from the teststand, and the appropriate sampling fraction, to give the contribution to the energy of an event from an ICD tile.

The ADC to GeV conversion depends on the following factors:

1) The specific energy loss (dE/dx) in the Bicron BC-400 scintillator

This is a PVT scintillator so

 dE/dx (min) = 1.956 MeV/(g/cm**2)  x  1.032 g/cm**3 = 2.02 MeV/cm

2) Mean MIP peak in teststand ADC counts. From Mark’s distribution of June 2001 the mean for 368 channels was 135.7. (We were aiming for 140).

3) The relative gain factor between calorimeter preamps (used on the teststand) and the ICD preamps. This factor was measured at the teststand to be 3.8.

4) The extra amplification of x8.7 that we used to boost the signal on the teststand.

5) The factor of 10 between the least count of the teststand ADC’s and the calorimeter ADC’s. The least count for the teststand ADC is 1 mV and for the calorimeter is 0.14 mV.

6) The “cosine factor” that accounts for the angle of a normal to an ICD tile relative to a straight line drawn from the IP through the center of a subtile. There are three numbers, one for each eta bin covered by the ICD:

       Eta         cosine factor

12 0.592

13 0.633

14 0.671

However, NOTE that the sampling fractions ALSO include this angular factor – so we must be careful not to use it TWICE!

7) The thickness of an ICD tile. All tiles are 0.5 inch thick = 1.27 cm.

Therefore the average MIP peak position in calorimeter ADC counts is given by

                 (135.7 x 7.143) / (3.8 x 8.7) = 29.3 counts

Using this with the other factors give the energy deposition in an ICD tile as:

  ( Cal. ADC count / 29.3) x ( 2.02 MeV/cm  x 1.27 cm) / (cosine factor)

Finally this gives the energy deposition as:


and the eta dependent energy depositions as:

            Eta                Energy deposition (MeV)

12 Cal. ADC count  x  0.148

13      “    “     “         x  0.138

14      “    “     “         x  0.130

The maximum signal recordable in an ICD tile is about

         23000/29.3  =  785 MIPs.

 Cal. ADC count  x  0.0875  (MeV)   =  Cal. ADC count/11429  (GeV)














