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Very long baselines with a superbeam
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Table 2. Optimal sin’(2-8)5) determination in v, backgrounc

7 R(v, —»
\ “y, flux issue” L’J‘_v‘.).‘i_“'n'?w“
' R(v,) B
. i
s
2 A = function of (83, osc. prob. (4]

@)

B = Ratio ‘(:) in beam )’Q -ﬁﬂ |4
' WA Revz

Riv, = v,)

—b ol > Signales Bkg

Riv,)
Difficult to go far below this level. Must know Bkg very well! k b

e D

b 8
A ~ Y optimal oscillation distance S\V- 29(3
B - % 107 = (G4 - 0.8) x 107
'R“ e

NuMi CNGS?

sin’(28;5) ~ 107 is optimal: to go below this, the value of Bkg should be well
known.
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UCLA Note: Mini LANNDD
May 2002
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DAVID B. CLINE, UCLA

KITP/UCSB CONFERENCE

MARCH 2003

HOW TO DETECT A VERY SMALL Sin’26,,

There are three possibilities:

e

Beam from v_Flux

Detect v, —> v down to and below the background in the

K

e

—> v, with a Neutrino Factory (S. Geer Talk)

Detect v,

8

)

3

Tl

3. Detect v,,—> v, in a SUPERNOVA Il Event ( Lynsvd

The reach of these three methods is:

Sin'20,, ~ 0.004 (Depending on v, Flux)

Sin'20,, ~ 10°

1.

2.

Sin'20,, ~ 1022

3.
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Figure 7: Comparison of expected sensitivity to sin® 26,3 mixing angle with an improved
CNGSx1.5[16] and 7 years of running.
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| \ .
l\ ' d"‘_ (\V] Q We have ma.'c 2 very preliminary design of & § ki LANNDD like detector to use in a
\ Py Q O - NuMi like beam (or off axis CNGS beam).Fig. 3 shows the one design including the Cryostat
| | o -l whereas Fig.4 shows a cut through of the detector, We assume 5 m drift length. In Table 5 we
i) _g i,_ 4 give some preliminary parameters of the detector.
. o &P M Num: BEAM
a
ol
o=
=

iducial volume

. Different detector possibilities are currently being
studied
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Figure 3. Mini LANNDD: 5,000 Tons Magnetised Liquid Argon Time Projection Chamber.

Preliminary sketch:
1}  Wire chambers 4) Cryostal
2)  Cathode planes 5) Soleaoid coil
1) Drift field electrodes 6) lron yoke,

7 UCLA Note: Mini LANNDID
May 2002

i MecDen M

Ruvain
Is a 100-kton Liquid Argon Detector Feasible?

e Use mature, low-cost technology of hquid methane storage
tanks (up to 300 kton based on existing structures).
Preliminary budget estimate from industry of < $20M for a
100-kton tank, IF built on the SURFACE.

e 100 kton of liquid argon = 10% of USA annual production.
= Deliver one trailer-load every 2 hours from (‘]m'ilg() .....
Only 5 ppm O grade available in large quantities,
= Ons-site liquid-phase purification via Oxisorb (MG).

Raw material, delivery + purification = $0.8M /kton.

o [CARUS electronics from CAEN @ $100/channel.
3 mm wire spacing = 300k ch = S30M.
9 mm wire spacing = 100k ch = $10M.
High capacity of long wires = signal may be too weak to use
S mm spacing.
e With neutrino beam, record every pulse (103 duty factor).
Cosmic rays occupy = 10 ' of active volune,
~ 10 MB data per trigger

= Modest (< $10M) DAQ/computer system.

10
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lee ke Li@un® AL
Roof

/ / Compression Bar
Shell
- mi%{ /S

d
H'Qh hmid Level =t ——t e :: r
R
N
N
’ Shell Stiffen N
/Sholl Insulation § -
2 Ve Resilient Blank R = £
Anchor \ -
s Inner Shel
Insul
Bottom Insulat: i Shell
Sand

W — —

Double Wall & Double Roof Tank

Feet
Di =| 65
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Chicago Bridge & Iron: can build 100-kton LAr tank for < $20M.
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K.

Budget Estimate (Very Rough)

100-kton detector at the surtace

H i a

Component Cost
Liquid argon (industrial grade) $70M
Cryo plant, including Oxisorb purifiers $10M
Surface site preparation $10M
Cryogenic storage tank $20M
Electronics (300k channels) $30M
Computer systemns $10M
Subtotal $150M
Contingency $50M
Total $200M
J 3
1000 y
x X '
E 1 "
Bio .
! o
Ger "o
10-;«—', L r—- I Anaman et
1 10 100 1000

Liquid Argon Fiducial Mass (kton)
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Mini-LANNDD T40: A detector to measure the neatrino-argon cross section and the

Pa.de

v, contamination in the off-axis NuMI beam
David B. Cline", Youngho Seo", and Franco Sergiampietri*®

“Department of Physics and Astronomy, Wmmm California 90095-1547,
‘mmam ﬁaﬂmm!Zﬂl,hPiaoaG‘ndo(PD,.kab’

Abstract -

method 10 use in the
detector, called “Mini-

WeMsMMyduMWmMWm&.m
NuMI near region in line with the LANNDD project [1,2]. This reduced-scale
LANNDD T40", is designed for R&D purposcs and systematic measures oa its

are a key issue, which will be discussed as well as a preliminary
or vertex detector in a neutrino beam, the Mini-LANNDD T40

is capable of observing the v, flux in the

off-exis beam, & key to use for measuring 5in’20),; in the future, and

design of the detector. Adapted as a near
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