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Can we convince ourselves that we understand our beam
during commissioning?

Vary horn currents together
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34 Role: v Monitor

Low E, beam flat, hard to monitor
relevant parent particles.
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focus smaller angles. [ | | | | .

Place target on rail system

2
—

: . - dz=-1.01m dz=-2.5m
for remote motion capability. K e J_H_L oy
Horn focusing systematicsremain < i
constant = can monitor withthis 2 ..
variable beam S 40

H'I.'.‘:IHN1 HORN 2 =

2!

Baffle / EI{ ' L

Target

CC evenis /

"r'“

0.35-3.96m g L

L i A PR e TN G T e LT S 1 2 LT ot i i i
0 2.5 5 Ta. 190 125 15 175 20
E, (GeV) Figures courtesy M. Messier



Variable Energy Beam Seen

by MINOS Near Detector

Also locates neutrino beam £ 100

Lever arm ~ 1040 m

Neutrino beam center to ~
10 cm (1 week’ s data)

Align v beam to 10 urad

Requires
=Special ME/HE run
=1 week’s data

See aso R.Zwaska' s talk

on uMonitors
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Occasional M oni torl ng

far over mear rote

ool * NuMI low energy beam is broad!
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a 4" Role: Study v Interactions

500 | e,
............ : I S .

¢ Hypothetical MINOS | © Far detector Expect ] 2
‘expen ment (Amz 0 003 eV2) | /}}O/Q/
Far detector Expected NC 400 -~ Hose Off
Expectation Background -
(no oscillations) No Plug

e Magjor goal of MINOS is S00

demonstration of dip at E,~1.8GeV
and rise below this point.

« Neutral currents which mimic CC 200
Interactions unfortanately
contaminate the low E, region.
1C0

* Would liketo be able to study level
of expected NC contamination.




ﬂ» Studying v Interactions (cont’d) ¥

Apparent CC

events at

NC events

[Ew =2 GeV III CC events

« Possibility of

disentangling NC

background from real cc '
events during dedicated

running

e Turning off horns
removes focusing for

pions = less CC events
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@ Status of Civil Construction




| Task Name

| Underground Occupancy

' Racks and Rack Infrastructure

| Plane Installation

Detector Electronics Installation
‘Magnet Coil Installation

' Near Detector Installation Complete
| Beamline Commissioning Starts

Overview of Installation
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_ 2004 _ |

Or4 | Qw1 | Or2 | Ow3 | Qw4 | o1 |
3/4
2194 8127
2123
1.JI'J:"E-
*+1/3

A few months of rack and other infrastructure installation

Plane installation begins once the electrical portion of the infrastructure is completed
Electronics cabling and checkout proceeds in parallel with plane installation

Magnet Coil installation is done after all planes areinstalled
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| nfrastructure Installation

Civil Contractor will install

« Water delivery

o Electrical power

e Signal, fiber optic cabling
down the MINOS shaft

4-""#_

*After Beneficial

Occupancy of the __-E?;_.l
MINOS hall, we L
install... | H
-Hall LAN -"-l i

*ACNET (FNAL
accelerator controls) |

*Power supply for
magnet cail

*Water cooling for
electronics
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Status as of October , 2003
*All planes assembled and “ shelved”
*Beneficial occupancy of the Near Hall in Dec’ 03
*Near detector will be ready late summer 2004
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Scintillator Installation
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Rigging
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Plane Install ation

= All planessit in storage at New Muon

= |nstall planes one-at-a-time, moving from New Muon, to MINOS Service Building, to
Underground, to detector support structurein the MINOS Hall

—. MINOS Service
New Muon Lab Building
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Move planes
From New Muon to MINOS Service Building

Strongbacks loaded onto truck (shown herewithout detector planes). Two fit on the
Lab’slonger flatbed trailer.
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Underground Transfer

At the base of the MINOS shaft, a detector planeistransferred from the strongback to
asimilar fixtureon acart. Thestrongback never leaves the shaft crane hook.
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Mount Planes in Hall

Thecart isrolled intothe MINOS Hall, and the planelifted
onto the detector support structure.




Far

» 8-fold muxing |

e 128 fibers
per PMT
e 1452 PMTs

Near

*No muxing
*64 fibers per
PMT

*« 210PMTs

Y/

M16s and M64s

R5900-00-M 16 9G2
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Detector Cabling Mock-up

Set up platform alongside one of
the Plane stor age stands. | nstall
cabling systems on 2-racksworth
of planes.
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Testsof Near Det at CERN
(CalDet)

*MINOS calibration challenge:
*Near/Far relative calibration to 2%
eabsolute calibration of 5%

Main ingredients:
*COSMIC ray muons
sener gy scale calibration
estrip-to-strip response
emuon energy unit (MEU)
o[ight injection system
*PMT gain drifts
*PMT/electronicslinearity
scalibration detector (CalDet)
«defineMEU
stopology and pattern recognition CalDet modulesin T7
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One reason why
everyonelovesthe




In order to have Near Det
and FarDet respond
similarily they haveto be ...
different.

*Thisisdueto scales of the
detectors and event rates
difference by ~10°

VA + M 16 (8x multiplexed)
*QIE + M64 (not multiplexed) -

In 2003 run, each scintillator
strip read out on one end by
FD electronics, other by ND
electronics.

sCompare electronicson
same physics hits!

NearDet vs FarDet

,_:_,.— %, S.Kopp -- UTAustin
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In CaDel
%O/
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Figures courtesy T.Vahle
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odd odd even | Fxcluding Plane 0 even
Entrigs FFE4 Entries 764
C Mean -804 L Mean 26.5
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Figures courtesy L.Mualem



g==. SKopp-- UTAustin
ini & NBI2003, Tsukuba

Page 28

a Disentangling Multiple
Interaction Spills

*Near detector will see ~10 neutrino interactions per NuM|1 spill
(Far <<1).

*To disentangle the multiple interactions/spill, near detector
employsfast “QIE” electronics developed for KTeV for fast
digitization

*Possibleto turn up event rate at Caldet to test electronics

Near Detector in NuMI CalDet at CERN
Hits for Creeriay Evant weighbed by Pulse HelghtADC counts) | | stripplane {(event==47590)" ade} | : .
4 4 — IMeanx 15008
b 18000 = | |
= Meanx G480 ol | = i Meany 1135
3 Meany 1347 16000 E 1 RM3x  16.15
S . |mmsx 3354 20— 1 |
P .i = RMS 1428 | {14000 = n
E gt 2 BLEECERE R Lot it ity i T T T T el o i ARy
§ £ . T . 185 g
5 F L] e : T g
8 Eeg--x-iimiiseeeae A FIITEI- 10000 “F_ L 3
B M e e e 12 e TN N
; £ g 157523 . g £ ] - —{so0e L. .
e e T e e S : 10
E i e R | b o fiap el -- | _isong o [~ ] [ ] B
= | e : A E [ |
= EE: . pte e et = AR N
-ap 2000 A
- ST T R it o | IS S i i ] 2:—
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Flane Humber ﬂn 0 55 30 i
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ND mode for fast spill
= 10us of continuous data stored in MENU FIFOs
= Read out after end of spill
CAL DET M Ode ND: For 9.3us, ND
= Most data externally triggered FE stores digits for
_ all RF dlices, for all
= Testswith SGATE mode: led by Dave R. channes

= 3% livetime for CALDET, but useful and necessary test of
functionality.

FD: external trigger
enabled during this
\time(TOF)

>1000 SGATESBeam Spill:
9.3uslong, separated by 300us

N
LAY

PS Beam spill: 400ms, several
times per ~20sec Super Cycle
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 Near Detector -
cum | nsec-tin {(event==47590)*adc} | __h2
. . A Entries 664
Oscilloscope: g : ean 1645
= SUm(ADC)vs. & 2suuuf_ “Event” B
Timein < E
SGATE 20000—
One SGATE 15000
9.3 uslong -
10000 “Event” D
Each x-bin smf “Event” C “Event’ E
is1RF dlice - l
S o

(not really start

of spill, rather 1%

digitsin spill <
above threshold) Time (ns)




Strip

| strip:plane {(event==47590)*adc}

Snarl 47590
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Event A
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Strip

Event B
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Strip

Event C
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CaDet: electrons

Electron Line Shapes
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Particle response ) i T
(preliminary)

Pion Line Shapes 5> Detector Response
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Additional proposed detector |
In Near NuMI hall?

Expression of Interest submitted to FNAL PAC

To Perform a High-Statistics (On-Axis) Neutrino
Scattering Experiment using a Fine-grained
Detector in the NuMI Beam
40 Collaborators from
Argonne - Athens - California/lrvine - Colorado - Duke - Fermilab -
Hampton -1 1 T - James Madison - Jefferson Lab-M 1T -

Minnesota - Pittsburgh - Rutgers - South Carolina - Tufts
Ih“rnup\.: Bedd = HEE, Blue = N

Jorge G. Morfin - Fermilab

Nubdl v Scoltering - Nalorll? - Degember 2062



a Survey (pre-K2K) of world’s data:
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Motivation: Exclusive Cross-sections at Low Energies
(1-Pion and Strange Particle): Status - DISMAL

FlE) 0 Mem? |

a{E] N’ )

e (0™ o |

T P ST
J t

CC

VP pT

vn—u pr’

VI—» LN

MNuMl v Scattening - Nulnt02 - December 2002

World’s sample of NC |-
ANL
Y vp—ovna (7 events)
¥ vnovnna’(7events)
Gargamelle
v vpovpr’ (178 evts)
¥ vn—ovna’ (139 evts)

K2K
v Starting a careful analysis of single n°
production.

* * &

*

Strange Particle Production
Gargamelle-PS - 15 A events.
FNAL 15 = 100 events
ZGS -7 events
BNL - 8 events



A Phased anstaitaiiony High-resolution v Detector:
Basic Conceptual Design

2m x 2 cm x 2em scintillator (CH) strips with
fiber readout. (A, , = 80 cm, X, = 44 cm)

1t

Fiducial volume: (r=.8m L=1.5m): 3.1 tons Downstrcam Half
Scintillator Only
R=1lm-pu=45GeV, n=31.K=86,P=1.2 \

R="Tim-pu=290GeV. n=32. K=.62.P= .95

Also 2 cm thick planes of C. Fe and Pb.

¥ 11 planes C = 1.0 ton (+Scintillator)
v 3 planes Fe = 1.0 ton (+MINOS)
v 2 planes Pb = 1.0 ton

| l patream Half

Scint, + Planes of C, Fe, W

Readout: Current concept is VLPC. (How ""”HHHHHH
about PMT or CCD + Image Intensifier?) Homyzhmxztmlons
Use MINOS near detector as forward 1

identifier / spectrometer.

Considering the use of side p-I1D detectors

for low-energy 1 identificatidydeaverms - Nulntd2 - December 2002 ¥
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UNOFFICIAL Response of the Fermilab PAC to EOI

¢ Only unofficial summary is currently available! Official letter due in
a week or two.

¢ We seem to be “encouraged™ to continue developing the physics.
detector and collaboration in order to submit a formal Proposal.
How “encouraged™ will have to wait for the official letter.

¢ An indication (quantitative) of how these results would aid neutrino
oscillation experiments would be welcome.

¢ A combined R&D program (multiple EOIs) for detector +
readout technology is encouraged.

NuMl v Scattering - Nulnt02 - December 2002 2]
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74

Summary

Near Detector planes are constructed

Installation schedule now fully developed
= Begininstallation January 2004
=  Complete installation October 2004

Utility of detector for MINOS is still under study

= Beam Commissioning

= Online monitor

= Neutrino Flux

= Neutrino reconstruction systematics

Exciting opportunities to add an additional detector(s) for
greater physics reach

= Collaborators welcomel!

Thanksto Tanaka-san and all for great workshop!
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