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Objectives
• ToF neutron spectrometerfor the BM@N experimentat JINR, Dubna, Russia
• Identification and energymeasurements of fastneutrons

• Up to 4 GeV energies
• Measurements of azimuthalneutron yields and flows

nDet



nDet prototype layout
• Layered 3x3scintillator detectors• VETO layer (noconverter)• 5 layers with Pbconverters• 9 layers with Cuconverters



nDet prototype mechanics

• Frame out of L-shaped 20x20mmBosch Rexrothprofile



nDet prototype mechanics
• 3D-printed detector casings
• Light-tight assembly
• Options for Pb, Cu and no converter



nDet prototype mechanics
• Support structure for nDet positioning• ~2m tall• On rollers with retractable feet• ~1m high shelf for readout equipment• Shelf for additional weight on thebottom• Adjustable on all 3 axes of movementand rotation• Built with 40x40 Bosch Rexroth profile



nDet prototype electronics
• PCBs with photodetectors

• 9 per board
• Amplifiers included

• 20 dB gain
• 600 MHz band
• <2.2 hV/√Hz noise
• ±2V dynamic range
• 50 Ohm single-endedoutput

• Boards are compatible withCOMPASS V3 bias supplies



nDet prototype assembly
• Detector modules areindependent

• May be inserted andremoved with minimaldisassembly
• Bias supply system ismodular with variablemodule count



nDet prototype photodetectors

• Hamamatsu S13360-6050PE
• 6x6mm photosensitive area
• 14400 px per ch
• 50 μm px size
• 1.7x106 gain
• 40% PDE



nDet prototype scintillator evaluation
• JINR-produced fast scintillator

• Polystyrol + 1.5% p-terpheniland 0.01% POPOP
• Timing resolution evaluatedwith a single-channel detectorand an MCP-based trigger



nDet prototype timing resolution and light yield
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More data will be available in ПТЭ -“Измерение временного разрешения и световыхода образцов сцинтилляционныхдетекторов для разрабатываемого время-пролетного детектора нейтронов эксперимента BM@N”



Status, conclusions and further work
• Detector is

• Assembled
• Verified
• Deployed at the BM@N experiment

• System is ready for test runs in earlyDecember 2022
• After test run data evaluation,prototype scaling will proceed
• Questions are welcome at:makhnev.a@phystech.edu






