ltems from the DOE visit I'm uncertain about
or which may need updating

Mike Kordosky



LArlAT Phased Program

35-ton 35-ton Phase-
Phas_e—l 2 (LBNE-like TPC
(purity + cold electronics)
run)
.CAPTAI!\I CAPTAIN commissioning and
installation Syl S =iy ok
UlJCI Uulivili
M|croBooNE con structlon & MicroBooNE commissioning and operation
~|- || n
LArIAT Phase | ngﬂjgjyt%m LArIAT Phase |
installation, detectors commission. operation and
and beamline LA fill & analysis

. . . nurification
commissionin S : :
J LArIAT Phase Il design & construction

| | | | | | | | | | | M
Winter Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall

2012 2013 2013 200138 2013 2014 2014 2014 2014 2015 2015 2015 A

N
LBNE LBNE milestone:
CD-1 CD-2 approval
review (Spring 2016)



Properties We Would Like to
Measure (partial list of course)

‘lonization and light production properties
‘Photon/electron differentiation

‘Pi-zero identification

‘Non-magnetic muon sign determination
‘Nuclear effects in argon



Particle ldentification
n0s

Picture of a pizero event?

‘Test beam is right in
resonance region

‘Will make N*, 1t0s

Test algorithms for 0
identification

‘Measure cross section for

N* production and

decay in Ar

slabtic

Cross section (mb)

:
. ; o T
+ L I ]
H‘P 48‘,»}. |
¥4

L I L L L Lo ! L L
2
7 70 10
oss sect.ioIE sﬂ‘ Wé@dlﬁidltoti ¥ !) (;’1{0]2 |s€ El ct, toutal)} beam momentum and total
omputer-readable data files may be found at http:/7pdg.Ibl.gov/current/xsect/. (C f
il 2012)

2: Total and elastic
of-mass energy. Correspondin;
o,

cr
po 2 c ourtesy of the
rotvino, Apr:

GeV/c
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Study Nuclear Effects

‘Nuclear effects are always an unknown for neutrino
- experiments

-Study fixed g2 (t) transfer to nucleus by:
- Elastic scattering
- Quasielastic scattering

Further discussion of these items.
Pi and p reaction cross-sections?

- Antiproton annihilation GENIE & Minerva systematics motivation.
a =T e S RS, Tt L SN R e B S R e
¢ .7
2N | Simulation of Antiproton Star in LAr

Antiproton Star Observed in Emulsion*

0. CrauserrAN, W, W, Crupe, G. Gorouagr, E. SEGRE, AND
C. Wmoaxn, Radiation Laboratory, Department of Physics,
University of Californie, Berkeley, California

AND L — ——————
E. Amaror, G. Barom, C, Castacyor, C. FRANZINETTI, AND Don't knOW phySiCS impOI’tance Of thIS

A, Manerepivt, Istituto di Fisica della Universitd, Roma
Istituto Nazionale di Fisica Nucleare,
Sezione di Roma, Italy




procurement status and funding status
T2 B

Modification of existing components New components

Cryostat TPC detector

@ Wire frame sustair’
supports

@ Bottom Side - conr
to Cooling/Purifica*

Still current? Needs Updating?



Beam Line Instrumentation

Beam counters (W/ r/o electronics) available T —
for beam monitor, halo veto/anticoincidence and trigger:

* by FITBF - via TSW agreement T-1034 (MWPC, ToF)

* by FNAL - via LArIAT FNAL grp. (Fenker Wire Ch.’s, Cerenkov)

* by FNAL/CDF - via LArIAT FNAL grp. (Scint. Paddles)

Status (see next slides):
- Simulations/Selection/Design ~completed (use of Cerenkov counter to be
decided)
- Individual components:
* * Fenker Ch’s and ToF: Test under way
* * Scint. Paddles: test near to start
- Installation at MC7 currently under way (stands under construction)

ToDo list:
- Installation at MC7
- survey (positioning of elements)

- synchronization and on-line monitor/display
- Include in LArTPC DAQ

Needs updating?

Labor and Installation Costs to complete:
- partly by FNAL FTBF (through TSW agreement T-1034, signed Mar.13)
- partly by LArIAT collab.

(cocte for inctallation)






Modification of Existing Components: TPC

o 2lse

THE ARGONEUT TPC

VIEW FROM THE INSIDE
CABLE TRAY

TPC BoX
STRUCTURE (G10O

BIAS VOLTAGE DISTRIBUTION CARDS
& 2x12 pin WIRE CONNECTORS

LAR \fGLUMEH ELECTRODES &

FIELD SHAPING CAGE

7

CATHODE PLANE

ANODE PLANE
FRAME

~.

Wire frame sustaining bars
Status of this effort?

INDUCTION
PLANE WIRES (+60°%)

Existing TPC wire frame supports currently VvV B eam

block viewing region for new PMT scintillation COLLECTION

light system PLANE WIRES (-60°) s
s E———




Testing the LArIAT Light Readout

Still need to get a System

common code ba :
Sl €hicago, Yale

Hamamatsu
R11410-10 (3")

* PMTs to be tested in
LAr

@2” ETL and 3~
Hamamatsu

* Preparing box to be
submerged in liquid
argon to hold PMTs

and SiPMs
CAEN Fast Waveform

Digitizer will be used
to process signal
from PMTs

* Currently setting up
data acquisition
software on PC to
test full readout
system in the coming
months

@Observe cosmic rays
and signal from a
fact | ED nDuilser

PC with DAQ softwre




Modlflcatlon of Existing Components: DAQ

@ Non-trivial change: Improve DAQ rate by factor
of >10
* Existing ArgoNeuT readout system DAQ rate: ~1 Hz

* Expected good trigger rate at FTBF: ~ 5-10Hz

* (~20-40 particles/spill in 4 second spill once per
minute)

Speed increase 1: Still current?
Implement block data transfers for ADF2 readout
X2-4 speed increase.

Carl will discuss more later

Speed increase 2:

Move from serial to parallel readout of ADF2 cards
X8 speed increase

Details on next slide
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Bit3: PCl to VME

L= -"-"-"'..

ADF2 digitizer

Ethernet
Switch

4/5/2013

15 VME backplanes

MVMESS500 crate
processor

LArlIAT: <0.06 sec to readout 1 event at 400 ns/sample

e

12
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Cryogenic & Purification System Needs updating.

T — *

Specifications for the system were carefully

analyzed and defined (FNAL- Mar.13)

s Bid package (30 pages) is now complete (not yet public
though), to go out during this week.

FNAL purchasing department will ask for bids to
come back in 2 weeks (with extension up to 4

weeks If companies request)
s Bid cycle is expected to be finished and PO placed within
the second half of May

Lead time for delivery expected in the range of 6
to 8 months.

Cryogenics/purification system is therefore the main
critical task on the path.

14



timeline

New Cryogenics/Purif. System Design

New Cryogenics/Purif. System

- Critical Task :

Fabrication

New Cryogenics/Purif. Sys. -
Commissioning _

Tertiary Beam Configuration Design _

Tertiary Beam Installation (MC7)

| Needs updating
Tertiary Beam Commissioning _

Beam Line Instrum. Procurement
&Test

(MC7)

Beam Trigger (and c.r. trigger) -

Beam Line Instrum. Installation _

Cryostat Modifications Design

TPC Design and Modification

Cryostat Modifications g

Scint. Light Detector Fabrication & ritical Task

Test
B

Scint. Light Detector Installation

Cold Electronics _
Procur/Assembl/Install _

LArDetectorAssemby(Cryostat/TPC/S ]
cintL) ' : :

DAQ Ungrade L]

Detectors Synchronization, Online ! ﬁ W
Monitoring | Cm/rpy an this Gap be filled kpy

| Commissioning (LAr a temporary alternative Oﬂ)tlon ;




Costs to complete

New Cryogenics/Purif. System Design

New Cryogenics/Purif. System
Fabrication

FNAL PPD responsibility

New Cryogenics/Purif. Sys.
Commissioning

under FNAL PPD responsibj'i

Tertiary Beam Configuration Design

Tertiary Beam Installation (MC7)

under FNAL FTBF

Tertiary Beam Commissioning

under FNAL FTBF

Beam Line Instrum. Procurement
&Test

under FNAL FTBE and LArIAT - funding needed for final@embly

Beam Line Instrum. Installation
(MC7)

N\

Beam Trigger and C.R. trigger

funded by DoE/Yale and by FNAL/LArIAT - funding needed (_)

Cryostat Modifications Design

Cryostat Modifications

funded by DoE/Yale Needs updating

TPC Design and Modification

funded by DoE/Yalc Still correct?

Scint. Light Detector Fabrication &
Test

in kind (L’Aquila U. /LArl;

Scint. Light Detector Installation

need to purchase feedthroughs U

Cold Electronics
Procur/Assembl/Install

proposed for funding .

LArDetectorAssemby(Cryostat/TPC/S
cintL)

need support O

DAQ Upgrade

need support C)

Detectors Synchronization, Online
Monitoring

@ollaboration expense

Commissioning (LAr
| Filling/Purification)

to be defined

16



| suggest this as a separate talk given by Carl.
| strongly suggest we remove the cost & schedule table to backup.

This follows conversations with Randy. Let them ask if they want.
Also, we should be careful this doesn't sound too much like a sales pitch.

Cold Electronics for LArIAT

Carl Bromberg

Michigan State University

17



Cold Electronics: Cost and Schedule

* (Costs including MSU indirect costs (53%)
Table - Cold Preamplifier Cost Breakdown

Item Cost
480-ch of cold preamps, internal cabling & external cable drivers 566.0k
Preamp Engineering, testing/installation (2 months, D. Shooltz) 544.0k
ADF2 firmware (2 months, D. Edmunds) 552.0k

Total 5162.0k
Less an MSU contribution (1 month D. Edmunds) ~526.0k

Total $136.0k
* Schedule (assuming start May 1, 2013)

— Complete ASIC preamp motherboard & control June 15, 2013
— Complete acquistion of components and QA July 15, 2013
— Complete assembly of boards, chassis, cables Sept. 15, 2013
— Complete mstallation and checkout

(requires cryostat/purifier/TPC ready) Sept. 30, 2013

* Additional manpower for installation:
— U. Cincinnati (PD) and U. Texas, Arlington (PD at FNAL, 2 months: $15k)

18
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