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on two or more strips. J_.".:llllrl“ll" 1ht ratio Ui charge deposition ;1va-. 1111{ rpola-
tion to provide position resolution better than expected from the electrode pitch
alone. We'll return to this later. A second orthogonal set of strips on the opposite
face gives two-dimensional position readout, shown in the second panel of Figure
1.11.

In a colliding-beam experiment the strip pitch (center-to-center distance) is
typically 25 — 100 pm and lengths range from centimeters to tens of centimneters,
usually aligned parallel to the beam axis to provide ry coordinates. The maxi-
mun strip length per sensor is limited by waler size (10 - 15 em for detector-grade
51}, so multiple sensors are ganged to form longer electrodes. Practical detectors
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Fig. 1.10. Segmenting the sensor electrode provides position information. Angled

tracks deposit charge on two or more electrodes.
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2 DETECTOR SYSTEMS OVERVIEW
INGIDENT SENSOR  PREAMPLIFIER PULSE ANALOGTO  DIGITAL
RADIATION SHAPING DIGITAL DATABUS

CONVERSION
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Fic. 1.2, Basic detector functions: Radiation is absorbed in the sensor and converted
into an electrical signal. This low-level signal is integrated in a preamplifier, fed to
a pulse shaper, and then digitized for subsequent storage and analysis.
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Figure 1: Forward bias I-¥V measurements [5] vs. simulation.
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Fig. 3. Longitudinal layers design of the 4H-SiC LGAD studied in this work. (a) “Triangle” electric field. (b) “Trapezoid” electric field
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and the dotted gray lines are for PIN.

dopmg cnncentmtmn of the field control layer compared with the
Vyp = N7 of the Triangle-Type.

Fig. 4(f) demonstrates the control effect to the electric field when
the effective doping level of the control layer e changed +20%.
When the electric field is approximately 2.3 x 10° V/cm, a gain factor
about 10 can be achieved in the 4H-SiC LGAD with d,;, = 0.5 ym.

As shown in Figs. 4(b) and 4(¢), when U < V;;, the depletion area
volume of 4H SiC LGAD is very small, so its leakage current is less
than that of PIN. As the voltage increases, the depletion region increases
gradually, and its leakage current increases rapidly and is far greater
than that of PIN. The gain of leakage current is ~ 10, which indicates

changed +20%. For [n)(b][d](e) the colored lines are for 4H-SiC LGADs

3.3. Simulation of MIP detection

Apart from electrical properties, as a particle detector, one of the
most valuable indicators of the LGAD are the gain factor. To determine
the gain factor when MIPs pass through 4H-SiC LGAD, we use a heavy
ion model in TCAD with the same e-h pair generation rate as MIP,
which is defined as:

Gain = 2LGAD _ /::71"(”.',61111 ®
Qe [ i1y

where Q is the collected charge, i(r) is the stimulated current by MIP
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