/

NOvVA experiment

The NOVA experiment is a long baseline neutrino
oscillation experiment designed to measure both v,
appearance and v, disappearance in order to determine
the neutrino mass hierarchy, improve knowledge of the
neutrino mixing structure and investigate the CP violating
phase 0.

NOvA
Ash River

International ®
Falls

The experiment uses a multi detector design where
each of the NOVA detector uses a functionally
identical design and differ only in the their size and
locations.
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The experiment features:

e A 300 tunderground near detector is located at
approximately 1 km from the primary target
station and 14 mrad off the beam;

* A massive 14 kt far detector is located in Ash
River Minnesota, at 810 km from the primary
target station and 14 mrad off-axis;

Fermilab ‘mkm Ash River * The detectors are exposed to the neutrino beam
10 from the 120 GeV NuMI beamline.
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The NOVA Data Acquisition system with the full 14 kt far detector
P.F. Ding, D. Kalra, A. Norman and J. Tripathi for the NOVA DAQ, group

Fermi National Accelerator Laboratory
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real time anal

NOVA uses a novel data acquisition system
based on a continuous deadtime-less readout Switch Layers
of the front-end electronics, extended
buffering of the data stream and

asynchronous software triggering. 168 DCM

Neutrino interactions in the detectors are
detected as light pulses in the scintillator. The
NOvVA detectors, both far and near, consist of | Each FEB/APD connects to 32 channels
scintillation particles suspended in mineral oil
within a PVC tube. A wavelength shifting

optical fiber is routed inside the PVC tube to

collect the light, and an Avalanche Photo
Diode (APD) attached to the fiber converts
the light pulse into electrical signals.
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The Front End Board (FEB) will discriminate and time tag the signals from 32 readout channels.

A timing system (more details in a separate poster) will synchronize and provide the time base to all the DAQ
electronics modules. This system both internally and site-to-site synchronizes the more than 12,000 custom FEBs
to within 16 ns of each other.

FEBs will transmit the over-threshold signals to the Data Concentrator Module (DCM). The DCM will collect data
from up to 64 FEBs and transmit packets of data onto the DAQ network.

A farm of ~200 computers (buffer nodes) will buffer the data, build requested events based on the time tags, do
ysis by the “data driven trigger” system (DDT) and archive that data. The selected data will be
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A schematic overview of the data acquisition system.
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&ransmitted to the data processing center at Fermilab for storage and offline analysis. /
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