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A0 Off-Axis Beam

A vA

= More flux and less background from neutral current

events.
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A Basic NOvVA Detector Element
To 1 APD pixel

A Liquid scintillator in a 4 cm wide, 6 cm deep,
15.7 m long, highly reflective PVC cell.

Light is collected in a U-shaped 0.7 mm
wavelength-shifting fiber, both ends of which
L terminate in a pixel of a 32-pixel avalanche
v photodiode (APD).

typical - -
;‘::zo’:l‘e’ - The APD has peak quantum
path efficiency of 85%. It is run

at a gain of 100. It is cooled
to -15°C to reduce noise.

P~y
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~A NOVA Detectors

ANV~

12 extrusion 32-cell modules make up a plane.
The planes alternate horizontal and vertical.

The Far Detector has 896 planes, each
about 0.2 radiation lengths.
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" Front-End Board (FEB)

DAQ
uad
»

TE Cooler
Rcgulator

The ASIC amplifies and shapes the signal.

The ADC digitizes it at 2MHz (FD) and 8MHz (ND).

The FPGA outputs the highest pulse height and the
3 preceding ones and a time stamp provided
through a time distribution unit (TDU) via GPS.
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V1 NOVA Collaboration

N

= 129 PhD physicists, including 35 from foreign countries
= 50 graduate students, including 13 from foreign countries

= 38 Institutions, including 17 from 6 foreign countries:
o Brazil, Czech Republic, Greece, India, Russia, United
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2 NOvVA Organization

Institutional board
Tricia Vahle (Chair)

A vA

Spokespeople
Feldman / Messier

Executive committee

Detector Operations
\aroslav Zalesak / Roby
Plunkett

Institutional Board:

Data Driven Triggers
Andrew Norman /
Martin Frank

Calibration and
alignment
Tom Coan / Brian
Rebel

Computing
Craig Group
Fermilab CS Liaison
Andrew Norman

Physics analysis coordinator
Ryan Patterson

One representative from each
institution plus a non-voting Young NOvA representative

Admits institutions, controls bylaws,
sets shift and publication policies.

Gary Feldman

NOvVA Readiness Review

Software releases and
production
Matthew Tamsett

Detector simulation

Database coordinator
Jon Paley

Jim Musser / Alex Sousa

Beam data and simulation

Bob Zwaska / Raphael Schroeter

Reconstruction

Peter Shanahan

nue and NC

Mayly Sanchez / Tricia Vahle

numu CC

Jon Paley / Greg Pawloski

Exotics

Craig Dukes / Alex Habig
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2 NOVA Organization

A vA

Institutional board
Tricia Vahle (Chair)

Spokespeople
Feldman / Messier

Ii Executive committee

Detector Operations
\aroslav Zalesak / Roby
Plunkett

Spokespersons:

Data Driven Triggers
Andrew Norman /
Martin Frank

Calibration and
alignment
Tom Coan / Brian
Rebel

Computing
Craig Group
Fermilab CS Liaison

Physics analysis coordinator
Ryan Patterson

Two Co-spokespersons elected for staggered
two year terms by the entire collaboration

Responsible for the scientific leadership.
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Matthew Tamset Beam data and simulation
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Database coordinator
Jon Paley
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Peter Shanahan
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Mayly Sanchez / Tricia Vahle
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Jon Paley / Greg Pawloski
Exotics
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2 NOvVA Organization

A vA

Institutional board
Tricia Vahle (Chair)

Spokespeople
Feldman / Messier

4I» Executive committee

Plunkett

Detector Operations
\aroslav Zalesak / Robf

Data Driven Triggers
Andrew Norman /
Martin Frank

Calibration and
alignment
Tom Coan / Brian
Rebel

Computing
Craig Group
Fermilab CS Liaison
Andrew Norman

Physics analysis coordinator
Ryan Patterson

Executive Committee:

Software releases and
production
Matthew Tamsett

Detector simulation

Database coordinator
Jon Paley

Jim Musser / Alex Sousa

Beam data and simulation

Bob Zwaska / Raphael Schroeter

Reconstruction

Nine elected members including one “young member”
elected by the entire collaboration plus a few ex officio

members

Advise the spokespersons.

Gary Feldman
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Peter Shanahan

nue and NC

Mayly Sanchez / Tricia Vahle

numu CC

Jon Paley / Greg Pawloski

Exotics

Craig Dukes / Alex Habig
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" NOvVA Organization

Institutional board
Tricia Vahle (Chair)
Spokespeople ) .
Feldman / Messier Executive committee
Detector Operations — ; ) ) )
aroslav Zalesak / Rob| [Data Driven Triggers Calipration and Computing Physics analysis coordinator
Andrew Norman / alignment Craig Group Ryan Patterson
Plunkett Martin Frank Tom Coan / Brian Fermilab CS Liaison
Rebel Andrew Norman
Detector simulation
Software releases and Jim Musser / Alex Sousa
production
. . Matthew Tameett Beam data and simulation
Data-Driven Triggers: o0 Zuasia, Raoras Servoete
Database coordinator
Jon Paley

Responsible for DDT development, deployment, monitoring

and performance

Gary Feldman

NOvVA Readiness Review

28 October 2014

Reconstruction
Peter Shanahan

nue and NC
Mayly Sanchez / Tricia Vahle

numu CC
Jon Paley / Greg Pawloski

Exotics
Craig Dukes / Alex Habig
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" NOvVA Organization

Calibration and Alignment:

Responsible for time and energy calibration of far and near

detectors and alignment of their elements

More in Patterson talk

Gary Feldman

NOvVA Readiness Review

Software releases and
production
Matthew Tamsett

Institutional board
Tricia Vahle (Chair)
Spokespeople ) .
Feldman / Messier Executive committee
Detector Operations ) . Calibration and Computin i i i
aroslav Zalesak / Rop| |Data Driven Triggers _ e % g Physics analysis coordinator
Andrew Norman / alignment raig Group Ryan Patterson
Plunkett Martin Frank Tom Coan / Brian Fermilab CS Liaison
Rebel Andrew Norman

Detector simulation

Database coordinator
Jon Paley

Jim Musser / Alex Sousa

Beam data and simulation

Bob Zwaska / Raphael Schroeter

Reconstruction

Peter Shanahan

nue and NC

Mayly Sanchez / Tricia Vahle

numu CC

Jon Paley / Greg Pawloski

Exotics

Craig Dukes / Alex Habig
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% NOvVA Organization

A vA

Institutional board
Tricia Vahle (Chair)

Spokespeople
Feldman / Messier

Executive committee

Matthew Tamsett

Detector Operations : . ; ) ) )
aroslay Zalesak / Rob| |Data Driven Triggers Calipration and Computing Physics analysis coordinator
allgnmenI Cralg Group Ryan Patterson
Plunkett Andrew Norman / . ' i+
Martin Frank Tom Coan / Brian Fermilab CS Liaison
Rebel Andrew Norman
Detector simulation

Software releases and Jim Musser / Alex Sousa

- production

Beam data and simulation

Computing:

Bob Zwaska / Raphael Schroeter

- Database coordinator
Jon Paley

] . Reconstruction
Responsible for NOvA software and production of data and Peier Shanahan
simulations for calibrations and analyses. Also a liaison to L queandNG

. ayly Sanchez / Tricia Vahle
the Computing Sector. Separate TSW between NOvA and
numu CC

the Computing Sector.

Separate talk

Jon Paley / Greg Pawloski

Exotics
Craig Dukes / Alex Habig

Gary Feldman NOvVA Readiness Review 28 October 2014 14



2 NOvA Organization

AV

Institutional board
Tricia Vahle (Chair)
Spokespeople ) .
Feldman / Messier Executive committee
Detector Operations ) . Calibration and Computin : ; .
arosiav Zalesak / Robl |Data Driven Triggers : e % g Physics analysis coordinator
Andrew Norman / alignment raig Group Ryan Patterson
Plunkett Martin Frank Tom Coan / Brian Fermilab CS Liaison
! Rebel Andrew Norman
Detector simulation
Software releases and Jim Musser / Alex Sousa
production

Ph SiCS Anal SiS . Matthew Tameett Beam data and simulation

Beob Zwaska / Raphael Schroeter

y y ' Database coordinator
Jon Paley
Reconstruction
H H H 1 H Peter Shanahan
Simulation, reconstruction, and physics working groups
nue and NC

Mayly Sanchez / Tricia Vahle

Separate talk
numu CC
Jon Paley / Greg Pawloski
Exotics
Craig Dukes / Alex Habig
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% NOvVA Organization

Institutional board
Tricia Vahle (Chair)

Spokespeople
Feldman / Messier

Executive committee

Detector Operations
Uaroslav Zalesak / Ro
Plunkett

Data Driven Triggers
Andrew Norman /
Martin Frank

Calibration and
alignment
Tom Coan / Brian
Rebel

Detector Operations

Expanded on next:

Gary Feldman

NOvVA Readiness Review

Computing Physics analysis coordinator
Craig Group Ryan Patterson
Fermilab CS Liaison
Andrew Norman
Detector simulation
Software releases and Jim Musser / Alex Sousa
production
Matthew Tamset Beam data and simulation
Bob Zwaska / Raphael Schroeter
Database coordinator
Jon Paley
Reconstruction
Peter Shanahan
nue and NC
Mayly Sanchez / Tricia Vahle
numu CC
Jon Paley / Greg Pawloski
Exotics
Craig Dukes / Alex Habig
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~D Detector Operations

Neutrino Division

Gina Rameika

Main Control Room o
Accelerator Division

Spokespeople Sergei Nagaitsev
Feldman / Messier
Underground areas I

Bil Lee Computing Division
Rob Roser
Run coordinator OpeFr{atli)oBIS mkarltager
Jaroslav Zalesak 0D FIUnKe NOVA Far Detector
Laboratory Operations
Peter Shanahan
DAQ Detector Controls Data monitoring Far detector Near detector
Peter Shanahan Leon Mualem Jim Musser / Mat Muether Bill Miller Louise Suter

Run Coordinator:

Responsible for optimizing the near and far detector to meet the physics
goals of the experiment. Directs and decides the priority and scheduling
of detector systems development and maintenance. Responsible for
scheduling shifts, maintaining shift procedures, and maintaining the on-
call expert list. Primary contact between the experiment and the MCR
and the Underground Areas Group. Reports at the AEMSs.
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~D Detector Operations

NI~

Neutrino Division
Gina Rameika

Main Control Room o
Accelerator Division

Spokespeople Sergei Nagaitsev
Feldman / Messier

Underground areas
Bill Lee I Computing Division
Rob Roser

Run coordinator OpeFr{atli)oBIS mkarltager
Jaroslav Zalesak 0D FIUNKe NOVA Far Detector

Laboratory Operations
Peter Shanahan

DAQ Detector Controls Data monitoring Far detector Near detector
Peter Shanahan Leon Mualem Jim Musser / Mat Muether Bill Miller Louise Suter

Operations Manager:

Responsible for oversight of NOvA operations and assists the Run
Coordinator in long-term operations planning. Liaison with Fermilab
support groups and Far Detector Laboratory. Maintains agreements
between NOvA and university and Fermilab support groups and writes
operations budget requests in consultation with the Run Coordinator and

the spokespersons.
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A Detector Operations

Neutrino Division
Gina Rameika

Main Control Room

Accelerator Division
Spokespeople Sergei Nagaitsev
Feldman / Messier

Underground areas

Bil Lee I Computing Division
Rob Roser
Run coordinator Operations manager
Jaroslav Zalesak Rob Plunkett NOVA Far Detector
Laboratory Operations
Peter Shanahan

\ DAQ I Detector Controls Data monitoring Far detector Near detector
P

eter Shanahan Leon Mualem Jim Musser / Mat Muether Bill Miller Louise Suter

DAQ Working Group:

Responsible for the development, maintenance, and online support of
the data acquisition system.
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A Detector Operations

Neutrino Division
Gina Rameika

Main Control Room

Accelerator Division
Spokespeople Sergei Nagaitsev
Feldman / Messier

Underground areas

Bil Lee I Computing Division
Rob Roser
Run coordinator Operations manager
Jaroslav Zalesak Rob Plunkett NOVA Far Detector
Laboratory Operations
Peter Shanahan

DAQ Detector Controls
Peter Shanahan Leon Mualem

Data monitoring Far detector Near detector
Jim Musser / Mat Muether Bill Miller Louise Suter

DAQ Working Group:

Responsible for the development, maintenance, and online support of
the detector controls hardware and software.
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2 Detector Operations

NI~

Neutrino Division
Gina Rameika

Main Control Room

Accelerator Division
Spokespeople Sergei Nagaitsev
Feldman / Messier

Underground areas
Bill Lee I Computing Division
Rob Roser

A rations manager
Run coordinator Operations manage

Jaroslav Zalesak Rob Plunkett NOVA Far Detector
Laboratory Operations
Peter Shanahan
DAQ Detector Controls Data monitoring Far detector Near detector
Peter Shanahan Leon Mualem im Musser / Mat Muethe Bill Miller Louise Suter

Data Monitoring Group:

Responsible for the development, maintenance, and online support of
tools to monitor data quality and for giving regular feedback on the
performance of detector hardware.

Separate Talk
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A Detector Operations

Neutrino Division

Gina Rameika

Main Control Room o
Accelerator Division

Spokespeople Sergei Nagaitsev
Feldman / Messier

Underground areas
Bill Lee I Computing Division
Rob Roser

Operations manager

Run coordinator

Jaroslav Zalesak Rob Plunkett NOVA Far Detector
Laboratory Operations
Peter Shanahan
DAQ Detector Controls Data monitoring Far detector Near detector
Peter Shanahan Leon Mualem Jim Musser / Mat Muether Bill Miller Louise Suter

Far Detector Group:

Responsible for executing maintenance and repair work scheduled by
the Run Coordinator on the far detector.

Separate Talk
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A Detector Operations

Neutrino Division

Gina Rameika

Main Control Room o
Accelerator Division

Spokespeople Sergei Nagaitsev
Feldman / Messier

Underground areas
Bill Lee I Computing Division
Rob Roser

Operations manager

Run coordinator

Jaroslav Zalesak Rob Plunkett NOVA Far Detector
Laboratory Operations
Peter Shanahan
DAQ Detector Controls Data monitoring Far detector Near detector
Peter Shanahan Leon Mualem Jim Musser / Mat Muether Bill Miller Louise Suter

Near Detector Group:

Responsible for executing maintenance and repair work scheduled by
the Run Coordinator on the near detector.

Separate Talk
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A~ Shifts

Ve YA S ENYL

Shifts are an institutional responsibility with shifts equally
shared by all PhD physicists and graduate students.
o Responsible for

Following the run plan set out by the Run Coordinator

See that the detectors are running properly

See that the data is of high quality, as determined from the
online monitoring tools.

Shifts run 24/7 whether the beam is on or off. Currently
two shifters day and swing, one on night. Partial remote
shifts will start soon. Shift policy will evolve with time.

DAQ and DCS experts run on-call shifts.
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Fermilab

Organization

Fermi R h Alliance, LLC
Laboratory Director
Nigel S. Lockyer
: Environment, Safety,
FRA Intemal Audit Deputy Director/Chief Health & Qually Section
Patrick Lam Research Officer Martha Michels
Joe Lykken
Chief Operating Officer
Timothy Meyer
[ I I | | | ]
Office of the CPO Office of the CRO Office of the CIO Office of the CAD Oftice of the CTO Office of the CFO Office of the COO
Mike Lindgren Joe Lykken Rob Roser Cynthia Conger - Timothy Meyer
Chigl Information Officer Chief Finanoial Officer Chiet Oparating Officer

Chig! Resaarch Officer

Chief Project Officar

Greg Bock Jin Chang
Office of Project Deputy CRO Deputy CIO
Support Senvices
Dean Hofter
(Acting) g Core Computing Division
Jon Bakken

Neutrino Division
Gina Rameika

Particie Physics Division
Mike Lindgren

Panaglotls Spentzouris

CMS Center
Kevin Burkett
(Acting)

Fermilab Center
for Particte Astrophysics
Craig Hogan

Scientific Computing Division,

Sergel Nagaitsev
I Chief Accelerator Officer
Accelesator Division
Sergel Nagallsev

ACCEEmeErnysics Center
Viadimir Shiltsev

Hich Stanek

Hasan Padamsee
Chief Technology Officer [
Deputy CTO

Finance Section

Cynthia Conger

Technical Division
Hasan Padamsee

Most important Fermilab support divisions for NOvA are
the Accelerator Division, the Computing Sector and the

newly-formed Neutrino Division.

— Worktorce Development
& Resources Section
Kay Van Vreede

= Office of Campus Strategy

& Readiness
Randy Ortalesen
Facilities Engineering

Services Section
Kent Collins

I Oftice of Communication
Katie Yurkewicz

== Office of Intégrated Planning
& Performance Management
Erik Gottschatk

+— Legal Office
Gary Leonard

+— Office of Parnerships
& Technology Transter
Chemi Schmiot

— lliinois Accelerator
Ressarch Center
Robert Kephart

Gary Feldman
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A Accelerator Division

Ve YA S ENYL

The EOP has detailed listings of AD responsibilities.
However, since the AD serves all experiments and the
NuMI beamline is used by three experiments, the AD is
reviewed elsewhere and is not terribly relevant to this
NOvVA review.

The two most relevant AD issues for NOvA are
o Adequate spare targets and horns — current status will be
shown later.
o The integrated number of protons on target.
A nominal “NOvA year” is 6 x 102° POT

In FY15, we only expect to receive between 2 and 3 x 10%°
POT, due to long shutdowns and awaiting the completion of
Booster rf refurbishing.
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D Computing Sector

Ve YA S ENYL

The Fermilab Computing Sector supports the NOvA
experiment computing through provision, maintenance,
and support of common, and in some cases NOvA
specific core and scientific services and software.

Lists of services supported by CS are given in the EOP
and more detall is provided in a separate NOvA-CS
TSW.

Computing will be covered in a separate talk.
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Neutrino Division Organization

NG

-

NEUTRINO DIVISION
Last Updated:

October 6,

2014

-

Neutrino Division Office

R. Rameika, Head
S. Brice, Deputy
M. Andrews, 550
E. Johnson, Admin. Support
1. Saviano, Admin Support
5. Schuler, Admin Support
(A. Dave, PPD FFM)
(D. Randich, WDRS)

N

J

o

/

LBNF Project Neutrino Physics Department
1. strait, Head (S. Brice , Acting Head)
M. McCollum, Admin Support
M. Anderson _
M. Dinnan LBNE/Liguid Argon MicroBooNE Minerva MINOS+ NOvA
T. Lundin R&D (R Romeiia, 1y D Mo L (R. Plunkett, Ldr)  J. Cooper, Ldr.
B. Rebel, Ldr. ’ . Kiveni, 5 i,
E. Mc Cluskey , 6. Baller L. Bellantoni M. Kiveni, RA G. Brunetti, RA
B. O'Sullivan R. Acdari, RA X. Bu, RA
B. Carls, RA M. Betancourt, RA
C. Escobar, GS . - K. Matera, RA
A Hahn -(hvan:ta, 3. Morfin . Miso
H. Greenlee
T. Junk s 3. O=ta, RA P. Shanzhan
; - James L. Rakotondravohitra, Ii
( Technical Support \ P. Kryczynski, IF R Keull sy A R. Tesarek
Department B. Lundberg . 1. Zalesak, IF
R. Plunkett , Head Z. Paviovic - Lockuitz, RA
0. Palamara, GS
LAr Detector S. Pordes 1 Rk
Engineering Group A. Schukraft, RA '
M. Soderberg (JA)
Group (Rob Plunket, Acting Ldr.) M. Stancari -
B. Norris, Ldf' W. Badgett T. Vang - ceter
D. Montanari, Dep. L. Bagby 3. Yoo, WE
M. Adamowski D. Boehnlein (IPA)
M. Delaney - C H. Ferguson GSR SBN
S. Hentschel S. Hahn D- Jensen P. Wilson, Ldr.
M. Zuckerbrot B. Lee H. Jostlein o
G. Savage
D. Torretta
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A" Neutrino Division Responsibilities

NI~

ND provides an administrative organization for the Fermilab staff
working on the NOvA experiment.

It provides funds for the operation and maintenance needs of the
NOvA detectors and those parts of the NuMI/NOvA facility for which
it is the landlord.

It provides funds for the operation and maintenance needs of the
NOvVA Far Detector Laboratory at Ash River, MN under an MOU with
the University of Minnesota.

It provides office space for resident and visiting NOvA
collaborators.

It is responsible for the maintenance and repair of the dry air and
water cooling systems at the near detector.

It has ES&H oversight responsibility for the near detector area.
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NI~

Responsibilities for Maintenance of NOvA Electronics

System Responsibilities
High Voltage Supplies Repair or replacement by Fermilab.
Low Voltage Supplies Repair or replacement by Fermilab.

Power Distribution System

Repair and maintenance by University of Virginia

APDs

Testing and evaluation by Caltech

Thermal Electric Coolers (TEC)

Repair of controllers by Fermilab. Technical assistance by Indiana.

TEC Cooling System Maintenance by Fermilab.

Front End Boards Repair by Fermilab. Technical assistance and firmware by Harvard.
Data Concentrator Modules Repair by Fermilab .

Timing Distribution Units Repair by Fermilab. .

Detector Control System

Repair and maintenance by Fermilab. Technical assistance by
Tennessee.

Data Acquisition System

Maintenance by CS with assistance from several collaborating
institutions.

Gary Feldman
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Py

N Spares and Anticipated FY 15 Purchases

NI~

[tem Spares | # used in | Anticipated Comments
NOvA purchases FY'15

ND APDs >2000 631

FD APDs 300 10,752 750

ND FEBs 70 631 ~100 more can

be repaired

FD FEBs ~1000 10,752

TECCs ~1000 11,383

TECs 1000 11,383 1000

DCMs 31 182

TDUs 15 31

PDBs 6 182

HV main frame 3 3

HYV controllers 2 3

HV PS 5 13

LV Chassis 7 61

LV PS 6 61

700 kW Targets 2 1 1| 11in2016s

Horn 1 1 1 11in 2016

Horn 2 1 1 1| 11in2016
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~D FY 135 Far Detector Budget

NI~

Item Cost Comments

Crew labor $705,484 1 9.75 FTE -> 7.75 FTE in Q2
Utilities $461,542 | 85% electricity

Other M&S $135,033 | >30% for safety

26% Overhead $338,536

Total $1,640,595
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A" Requested ND FY15 Budget for NOvVA

NI~

[tem Cost Comments
Travel to Ash River $4.500

Design of overburden $50,000 | To FESS
ND dry gas and water cooling maintenance $47,000

Purchase of 750 spare APDs $271,875

Purchase of 500 spare TECs $5,190

Repair of ND APDs $50,000 | To Harvard
M&S for FD dry gas and water cooling maintenance | $70,750

FD computing upgrades $185,000

FD spare scintillator storage $24,000

Test beam preparation and operation $30,000

Total $738.815
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A0 Common Fund

NI~

NOvA will follow Fermilab policies once they have been
established.
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A" Run Plan

Ve YA S ENYL

The first phase of NOvVA is defined as 36 x 10%° POT,
nominally 6 years of running.

Approximately half of this running will be with a neutrino-
enhanced beam and one half with an antineutrino-
enhanced beam, but the ratio will be optimized for
maximum information, once we have some results.

The first analysis is planned for early in CY15 with some
FY15 data included.

After the first analysis, we expect that we should be able
to produce results 3 months after taking the data, or
sooner.
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