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LGAD setup at ANL

LGAD Testing Setup

< Single channel readout board
+ Tested HPK 1.2 and HPLK 3.1 (2020)
+ W2004 fabricated at BNL (2021)
+ AC-LGADs (BNL) + 16-Ch. Boards (FNAL)
< 120 GeV Proton Beam at Fermilab
+ Data were collected in spills of 4 sec

= Trigger rate between 1 and 5 Hz

LGAD Set-up
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Testbeam Results for HPK Sensors _
Testbeam Measurements Last Year (2020)
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* Timing resolution for 3 layers of LGADs (HPK1.2)
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+ Fastest test beam measurements to date
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https://iopscience.iop.org/article/10.1088/1748-0221/16/06/P06008
https://arxiv.org/abs/2010.02499
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LGAD Testing for W2004 BNL sensor

Test beam campaign for LGADs (2021)

< Sensor LGAD W2004

< Single channel readout board (SCIPP)

% Pad size 1 mm X 1 mm; BreakDown ~ -350V

* Tests performed at room temperature and at -30 °C
* Data taken at different bias voltages
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BNLLGADW2004 L
LGAD Testing for W2004 BNL sensor
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BNL AC-LGAD W2001

LGAD Testing for W2001 BNL sensor -,

Test beam campaign for LGADs (2021) b § 25 1 -=-W2004 & -W2001

% Sensor LGAD W2001 : 2 % 20 -

< Pad size 2 mm X 2 mm; Pitch 150 pm E" 15 1 y A

< BreakDown ~ -270V _g 104 47

< Single strip it connected to the Board P S PSR -

Reverse Bias Voltage (V)

% Neighboring guard rings grounded
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BNL AC-LGAD ZigZag W2005

LGAD Testing for W2005 BNL Z|g_zag sensorv -

Test beam campaign for LGADs (2021)
Sensor LGAD W2005
Pad size 3 mm X 3 mm; Pitch 50 pm; ZigZag strips
BreakDown ~ -350V
Multichannel readout board (FNAL)
Readout 3 strips at a time through DSO
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Data will be studied for timing resolutions
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BNL AC-LGAD ZigZag W2005

W2005 Zig-zag

Sensor LGAD W2001

Pad size 2 mm X 2 mm; Pitch 150 pm
BreakDown ~ -270V

Single strip it connected to the Board
Neighboring guard rings grounded
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Summary

= Tested BNL fabricated LGADS and AC-LGADs
» Performance of LGAD (W2004) is comparable to that of HPK3.1 (same thickness)

» The other parameters like risetime, jitter, noise, gain, charge collection and SNR
are under study

» The test beam data for AC-LGADs are under study
» Future plans for incorporate Digitizer to read more that 3 channels
= Incorporate the LGAD setup with ATLAS telescope
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