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The particle energy corresponding to the response pad of the Multipurpose Time Projection Chamber (MTPC) is an important parameter in the measurement

process of nuclear data. The accuracy of energy information on the solder pad mainly depends on the uniformity of anode plate gain. Therefore, it is necessary to

calibrate the electronic avalanche gain and energy resolution of MTPC. The Micromegas detector is used as the anode plate of MTPC, and the avalanche gap

between the grid and the resistance layer directly determines the gain of the anode plate. This poster describes the method of calibrating the anode plate avalanche

gap using an X-ray source and mesh capacitor.

Introduction:

The Multipurpose Time Projection Chamber (MTPC) consists of a cathode, an anode plate, and drift zone, with the

cathode —
anode plate being a 68mm hexagonal shape, as shown in the figure on the right. We use a micromega detector as

the anode, with a mesh as the wire mesh and a distance of about 100um from the resistive layer. The resistive layer drift zone

Is made of germanium material with a thickness of about 300nm, and the rest is covered by the PCB. When anode —

preparing Micromegas, hot pressing technology was used to paste the mesh, and the precision of the process level

resulted in certain errors in the size of the gap, which in turn would affect energy measurement.

MTPC Structure Diagram

X-ray calibration method :

» The >°Fe X-ray source is placed 30cm above the anode plate with an energy of

% 5.9keV. Using gas with 80% Ar+20% CO, as the gas environment
_____________________ mesh _ » X-rays generate electrons in a gas environment, which are amplified through
® original electronic

phftoe.ectron avalanche regions and collected by pads

» The hit position of each event is calculated by the amplitude-weighted center-of-
Pad

gravity method and calculate the X-ray energy spectrum

» The avalanche model was simulated using Garfield++

» There iIs a strong photon feedback phenomenon in gases, and the influence of

photon feedback can be avoided by adding fitting terms

> Need to verify the accuracy of the scale through other methods
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The X-ray source irradiates the anode plate(up left)and generates signal response(up right) G. = e
0 =

X-ray energy spectrum (down left) and Gaussian+ +fitting effect ( down right)

mesh capacitor calibration method :

» A capacitance is formed between the mesh and the pad, and the value of the capacitance mainly

depends on the size of the gap

» Provide signals on the mesh and collect coupling response on the pad. Reverse the size of the gap
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The left figure shows the result obtained through X-ray gain gap Plane Gap Plane
calibration. In order to ensure sufficient counting rate in each region, 50 e {94 o —240
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side length of 7.32mm. At the same time, considering that the pads
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on the outermost two circles of the anode plate are covered with glue,
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the counting of the center of gravity in the outermost two circles has “;-* 0f—

been removed. The result obtained through fitting is approximately a6

80um. The right figure shows the results obtained through the mesh
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capacitance method, which also removes the influence of the
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outermost pad. The scale results show that the distribution trend of
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the anode plate is the same as that of the X-ray scale Xpos (mm) xpos (mm)

X-ray calibration result (left) Mesh capacitance calibration result (right)
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