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Preliminary Results from

November 2012
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Asynchronous Measurement :
Significant effect on the convoluted
signal especially for low RMS

CONVOLUTION =

X

Original Distribution

25 ns Gate

The deconvolution process can
recover the original RMS
—> But it is signal processing

Svnchronous Measurement :
The convolution effect is reduced
— Can be measured without signal
processing

CONVOLUTION _|

Original Distribution 2 ns Gate

Note : for the simulation, noise has been
added to the distributions to test the
strength of the deconvolution process.
The deconvolution is done by ROOT
while the convolution is done manually
in order to avoid the trivial matching
between function and inverse function
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Synchronous Measurement : Important parameters

- Selection of the events in a 2 ns window synchronized with the clock

- Adjustment of the window’s position to center the response of the detectors in one cycle
Time distribution
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Measured Time

Distribution How to confirm the quality of the Synchronous
measurement

1. Get the time distribution from the
Asynchronous measurement

2. Use a deconvolution function to recover the

. « intrinsic » time distribution (using 25ns

e square function)

3. Do the convolution with a 2ns square
function to match with the Synchronous
measurement parameters

4. Integrate the new distribution over the clock

Time

Time
| of the VFATSs
5. Compare with the data from the
Synchronous measurement
Convolution and Integration
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Distribution between the clocks

ClockDistr
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<——— Based on the
Asynchronous distribution

Data from Synchronous
measurement (July 2012)
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Synchronous measurement is e 0s
consistent with the previous data and 5 o.a
more relevant because : N
. " =07
- No signal processing -

- Closer to the reality (LHC 2ns
protons bunches)

Synchronous results can be easily

used to extend the analysis to a
system of N aligned detectors
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Gas Mx =Ar/ CO, /| CF, (451540)
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With 4 aligned detectors (2 super-chambers)

Detection Time

efficiency | efficiency
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Number of « active »
detectors

Total number of detectors

MSPL 1 : each event is written in one

clock cycle

Based on the Binomial distribution :

Gives the probability to detect the event
in the same clock cycle regarding to the
number of required detectors

Exemple :

96.7 % probability that the event is
detected by 3 detectors in the same clock
cycle

" EFrom November 2012 ->
» E-Detection Efficiency = 95.7 %

° 680 700 720 740 760 780 800
HV Divider Current [uA]

Stand-alone mode ? Probability to have events in two consecutive clocks ? How many
detectors for a good trigger/tracking ?
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GE1/1 — NS2 Prototype 1 : Effective Gain VS Current
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