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~ “Should we hold off for liquid Argon, or should
wWe proceed with the miserable technologies we

have in hand?”
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ZSampling Calorimeters | accept v, CC.
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SATLEIRtE; present deneration| ol sUperbeams
WEMIFENGS), order off magnitude increases in
ieppear difficult

= CO| ollary also difficult to increase the number of
—— fe AGilities by an order of magnitude

gﬁ QH;T-O reach sensitivity to CP violation in
- oscillations, we must improve detectors
~ — size A\, signal efficiency 4, backgrounds W

— or add new capabilities, e.g., electron charge (Andre)
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rce]vf-- widely asta straightforward™
S0 Off existing engineering
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51t age of proposals, e.g., Hyper-K, UNO
J\_LF._-, S A_or-tage of sites, e.g., DUSEL, Frejus,
~ — Kamioka, etc.
F‘“ —@: Phy5|cs case is “broad”
— proton decay, neutrino astrophysics

. Labeling this a "Megaton” detector would be an enormous public relations mistake.
We need to expunge this unfortunate jargon ASAP before someone overhears us...
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4048 total p.e. 410¢ tﬂt:ﬂ p.e.
p =689 MeV/c . p = 480 MeV/e

Figures courtesy M. Messier
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Jieragram H50.C. : Signatures 1T (contd)

SRCT S SESEnRaliatioNSiaNTpsesUbiebuSIHe
SMUIGERRG topologiesi more difficult
SVALhIgh energies, m’— yy more “closed”

Times jr)

Figures courtesy M. Messier
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jiEiedram H>O.C. : Signatures’ T (contd)
SNAEGmany. processes contribute to single-ring
N broaapana bean at SUPEer-K
St E~3 GeV, FC 1-ring p candidates are
] 1/3 QF, 1/3 single r, 1/3 "DIS”

FCinFV 1-R p-like (Am

S EXGITPIES

Apparent
QE v, CC
at Super-Kt— nc

Note
feed-down
from high E,
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ROJRtIIS rejection
BBaekground control relies on

= Note that single-ring events in
= ' this region
are mostly
inelastic!

6

7
E.0 (GeV)

Single 19 background vs E_, (M. Diwan)
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i€regram H,0,C.: Techno

SNEOteiNEd detector with instrumented wall has
JEEN e,< ensively studied at engineering level

S YOp r)e,r technology (CNGT) historically: risky:
5 me Osensors

-|—
e
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== figure of merit at low E: (coverage)x(quantum eff.)

ﬁ‘fr is this figure of merit identical for use of H,O C as a
neutrino target?
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H0.C.: Technejggﬁ)ﬁtﬂf'

S0Tie UNO) details:
SNdepthirieduced by “sideways” topology

= WG photocathode density zones to Iower SENSor costs

= Simiddle zone is high
= — den5|ty for nucleon decay
- = andsolarv

- ® edge zones lower
e density: suitable for
atmospheric and beam v
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- high efficiency 5 inch HPD prototype

~ simple structure = low cost . :
=2 high production rate (Shmzawa, NPOZ)

= pressure resistant (no chain—-reaction of explosion)
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® Other final
state particles
well separated

figures courtesy A. Para
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SISEEINGSHrSE... can We afford’ absorber?
= vugn\ao Walnut shells, cracked corn, “all liquid™...

RE|NG Uk estion: can we afford structuralabsorber

one _|dea Particle board (wood scrap + glue)
b Very strong against compression along board
: ’::’-_.ﬂ:ﬁ. "0_ Jaminations of sheets provide sound 3D structures

e

~ = 50/ kTon of particle board is two weeks of production at one
northern Minnesota plant; cost is ~15 MUSD cut & delivered

|
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WILSON HALL PROPOSED MINOS NEAR  MINOS FAR
DETECTOR DETECTOR DETECTOR

I

10 June 2003 Kevin McFarland: Detectors 24



——
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SNBhIZationisensersascintillator-WILS fiber
— ex fapolation from successful MINOS experience

— ;e'w censtruction facility at FNAL Lab 5:
REONMNUOUS Inline extrusion process

Plant for alloying and colouri

1 Fn|}n'n:|r.ﬂ. & Wintrii
2 Polymar B or 7 Palle
pigment mashermiz unit
3 Feeders 8 Pell
4 Z5K bwin-screw 9 Closgill
-::f:rr'u;:m-ndar 10 o b
5 Devolatilizing

LEE ll‘ v
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figures courtesy A. Bross
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o Nawy zrlelelfe rrotose’nsors:

= NEW: VL I)F - Gain Drift  Substrate
; Region Region

IVery high QE inse Rgace:

2 3|JCC5 s at DO
J .aomg on Now
_.;-_.__"ae costs. Enough?
- "_'_-—“ -lh:_"_f-"

= — old: ITTs, APDs Hiiridhid

:'_" e S et il
= J-*:-epotentlally significant

_—-"

';—'-.- ~ cost savings!

.~ e IITs: noise? timing?
e APDs: noise (cooling)
® being revisited in S e

design studies for NUMI figures courtesy A. Bross,
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5 Jes s
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understood

sn dout under active study for NUMI
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MgEetizea Sa@ng C-aleﬂmg'_ r?"'

construction el MINGS hhas belstered
| SIS an “easy” technology
IearIy build a lenger MINOS

5 (- golden”, “silver™) channels at a
it fiNo, factory requires identifying muon
---:5 arge in DIS events

—
-
--l'_

s{.f Questlons
-~ — Intrinsic background level
— 71 Identification? (“silver”)

— can low cost teragram detector compensate for
available flux at “affordable™ neutrino factory?
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[zedrCalor. s Signatures™

DEESENCE Of - YT (or charge conjugate)

10 12 24 o 3 14 13 20 23

momentum cut (C:e\ )  momentum cut (GeV)
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Vg@hetized Calor.: Tiechnelogy”

SNRcPpPEarance (Csilvers): OPERA technigue
— 'rQ‘o Ogical tall tad to separate from! u+DIS

IIy tested |ong| before v factory beam IS avallable

' L spectrometer

Magnctised lron Dipoles
Dirift tubes and BPCs

cmplsionn film ___|'l|-ﬂ.‘i“{' base

v target and T decay detector

Each “supermodule™ is

a sequence of 24 “modules™ consisting of

= u “wall” of Ph/emulsion “bricks™ M i - i 235,004 Short decays

- twin planes of orthogonal scintillator strips bz = bricks
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z10fl= detectors WillkDe, needed to
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ST JF)F‘J”J,,J mSs:
— H,0 G “ini the bag” but difficult at higher energies
f Jook forward. to the BNL proponents proving me wrong/’
= "LOW-Z calorimeter work (driven by NUMI OA
—proposal) looks promising

Neutrmo factories:

=
— extensions of MINOS (golden), OPERA (silver)

o Or should we walt for "less miserable
technology”? (André)
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