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ABSTRACT

The MEG-Il experiment searches for the lepton flavor violating decay p1—e+y. The reconstruction of the positron trajectory uses a cylindrical drift chamber operated with a mixture
of He/iC H .
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Uncontrolled fluctuations of the gas composition and contaminations by impurities would make the drift velocity unstable. Rapid variations of drift velocity (within few minutes)

affects spatial and momentum resolution during the reconstruction of positron tracks.
In order 1o have a continuous monitoring of the quality of the gas and to provide a stable performance of the detector, we plan to install a small drift chamber with a simple

geometry that allows to measure electron drift velocity variations at the 10~ level, within a minute.

Motivation for monitoring chamber

Drift velocity is the most sensitive parameter for the operation of a drift chamber with respect to tiny variations of the gas mixture.
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We will use two °Sr weak calibration radioactive source placed on top of I

two thin scintillator tiles telescope.

To select electrons that pass through the chamber, the two sources will
be collimated, so that the number of decays that can be used will be Fleld and sense Electronic
around 4-x10° per second. ol boards

This set-up allows to measure variations of drift velocity at 10~ level
within a minute.

Scintillator tile

Sensitivily of drift velocity measurement

D of\ o d o of\ o o) e o [ o :
W iy rift velocity can be measured using the shift on wire positions, starting by time relations . © will have double gaussian
~— t +t - distribution.
A (=113 20 Subtmcting For tracks on left side ,
Cathode walls 2Ty Ty, Wb B © -+856/v » The distance between the
will detine > 0=(t,+t3-2t, )= (t,+t,~ 2ty > « two peaks s related to drift
higher uniform t4+t, 24 For tracks on right side loct
| electric field. t =2 4 + © =-86/v velocity
v ] 2 V, ‘ : N
-HY Y 2 2 R S -
. Sense wires are staggered In the 160 o = (ﬁ) 024_( —16 (S) o’ - ]
N . . V, =— Vv 5 D) A® 0.8 e (D ]
planes x= £ to allow drift velocity YdTAB ; A® AG® | - T
measurements. N & 0.6 :_ R ____________________________________________________ . __________ _:
Simulation results for electric field he optimizecNoNEs N [ — o -
We made simulations using Garfield++. First step was the optimization of electric field inside the two drif't cells. >+ 925 V for sense wires T "
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Simulation results for electron tracks Y SN S
We simulated 2000 tracks on left side and 2000 on the right side. ) B om
After ionization, every electron from cluster drifted to the sense wire. Saving drift times and total charges produced, we obtained the double peak distribution.
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Conclusion
The continuous monitoring of drift velocity variations at 1 %o level is sensitive to variations of: A simple small drift chamber, equipped with low activity radioactive *°Sr
. 10.4% in I-C_H content (from 10.0% to 10.4-%) B-sources and triggered by a telescope of thin scintillator tiles, allows to
. -0.2% ini-C_H =~ content (from 10.0% to 9.8%) monitor the drift velocity of the MEG-Il central tracker, in short time and
. £0.4% In E/p (=6% in gas gain) at gain= 5x10° with a high precision that asses to evaluate variations of the operating
« ¥ 4V at p=I bar, T=25 °C conditions, which would affect tracking reconstructions.
* ¥ 4 mbar at V=500V, T~25 °C We are now assembling the hardware of the monitoring chamber.

 -0.3 °C at p=I bar, V=1500 V
» =~ 150 ppm variations in water vapor content.
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