3)Realizing that the 120 GeV protons from the FNAL test
beam are not minimum ionizing patrticles, describe the expected
VTX S/N for a mip. Discuss how the VTX sensor response for
a mip is to be modeled in GEANT.

Current ADC calculation in PISA (GEANT):

ADC = dE(GEANT) x 0.28 V"' x ADC_GAIN

where 0.28 is inverse ionization potential for Si, and
ADC_GAIN is charge to ADC conversion
coefficient, hard-coded in the software (currently 0.0038).

ADC_GAIN was determined from a simulation using pions
with pT from 5 to 20 GeV, hitting only one strip.

5-20 GeV pions are not MIPs! 120 GeV proton deposits
the same energy as 20 GeV pion (see slide 4).



BEFORE beam test at FNAL (slide by Manabu Togawa)

{FHE Edit Wiew Document Tools Window Help ®

ﬁ*_&j' @ & Fs|l/2 8O 7% = gy

How much 1s ADC value for 1 MIP in PISA?

- .
[%] plct =1 0/%

Cross section Top view

i

) ) . 20 Entries 589
E Msan  58.56
Layer 3, ladder S o w Rms 398

16—

_ _ _ ::_ Almost hit 1 strip :
Single n™ simulation b 1 MIP ~ 54
5<p;<20 GeV/c St l \ < need to be fixed
-0.01<n=<0.01, 0.15<¢=<0.16 f%J"\ w I M by cosmic ray dqta
vtx pos : x=y=z=( :‘; s N l \nl ML




AFTER beam test at FNAL (slide by Manabu Togawa)
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Energy loss of proton (GEANT)
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Energy Ioss of proton (GEANT)
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AE peak of MIP (3.4 GeV/c) is ~170KeV
AE peak of 120 protons is ~185 KeV, only ~10% higher than MIP



Conclusion

The correction due to the fact that 120 protons are not MIPs

IS, essentially, negligible, because software was calibrated
by pions with approximately the same dE/dX.

However, we should “recalibrate” our software with 120 GeV
protons.



