The MicroBooNE Experiment
A liguid-argon TPC for neutrino physics

Vassili Papavassiliou
New Mexico State University

Motivation Cross Sections

To understand the nature

>t 1 Expect significant contributions
of the MiniBooNE low-£ excess CO"aboratlon to cross-section measurements

2 Brookhaven Lab: H. Chen, J. Farrell, F. Lanni, D. Lissauer, D. Makowiecji, J. Mead, V.

5 Radeka, S. Rescia, J. Sondericker, C. Thorn, B. Yu at IOW QZ
% - 2 Columbia University: L. Camilleri, C. Mariani, M. Shaevitz, B. Willis**
E N o Da]Ea 2 Fermilab: B. Baller, C. James, S. Pordes, G. Rameika, B. Rebel, D. Schmitz, J. Wu ] T
@ £ :_* % :9 fgm t} a Kansas State University: T. Bolton, G. Horton-Smith, D. McKee - - o et
o n ] E— a Los Alamos Lab: G. Garvey, J. Gonzales, B. Louis, C. Mauger, G. Mills, Z. Pavlovic, R. S, & 109 ‘ O ANL 12-fect
= > ) * o . o I~ : ANL 12-feet
(w _ | I ° misid Van de Water, H. White, S. Zeller & |= _
= [ ] A= Ny 0 Massachusetts Institute of Technology: W. Barletta, L. Bugel, J. Conrad, C. Ignarra, g |° “a o ) - _‘ el
1.5 * N dirt B. Jones, G. Karagiorgi, T. Katori, H. Tanaka g 3 pei * ) (T
I B other a Michigan State University: C. Bromberg, D. Edmunds 13 institutions 5 |2 s YL J
1 & Total Background a Princeton University: K. McDonald, C. Lu, Q. He oI | o 3
St. Marys: P Nienabt.-:-r. B 58 collaborators 4 E\‘ [ iy, YVYOEL -
H o 1 i ¥ % _ R
NSF funded/DOE funded g8 7 / 7 e
0.5 = 2 University of California, Los Angelas: H. Wang e MR 8 b : r g
. _ : [ - a University of Cincinnati: R. Johnson, A. Wickremasinghe 0.00 EoeemeeniNEmi ] PR 5 e O PO
S T O S v = ___— .. T = — — a Universi ty Of Texas at Austin: S. Kopp; K. Lang ' - : ; 3 200 1099
0.2 0.4 0.6 0.8 1 1.2 14 1.5 3. i versitv: T :
o a Yale University: C. Anderson, B. T. Fleming*, S. Linden, M. Soderberg, J. Spitz MiniBooNE Energy (GeV)
EV (GEV) *=Spokesperson, **=Deputy Spokesperson SciBooNE T2K CNGS
BNB K2K MINOS T600 Key for
Electron-like events in v beam Running and NOvA. | ELRvA future
M future beams NuMI 0; -l experiments!

above calculated backgrounds Detector Design olf
but not consistent with v -v_ - Expected event rates
oscillations "“'!‘_:__ - 5' il 1-GeV neutrino beam, 6x10% POT

. . . Nuance channcl RReaction #interactions/6E20 POT | % of total v,
70 ton F'V

Possible SM origin N Y —

o | _ NCelastic 2 (NC) VN — v, N 16945 14.5
Additional y's due to axial anomaly | | S o sesonan. 3 (C0) T — | IO i
: " = _— 5 (CCQ) vn — ponmt 5833 5.0

not considered in the background = GONO) | v —
. 4 N 7 (NC) Vup — vnat 1819 1.6
estimates o A1 T S(NC) | v — pnnd 3572 31
=1 9 (NC) Y ——> vypi 2368 2.0

Vy Vi ; :l 1 - DIS 91 (CC) v N — u=X 1123 1.0

v | - L — 92 (NC) v N — 1, X 410 0.4

\ i _ l y Coherent /diffractive 96 (NC) v, A — v, Ax" 1479 1.3

SN2 ] . ' [y 07 (CC) | v, A — p Ar' 2203 2.0

Harvey Hill Hill \\ F" = L Subtotal 113474 97.3

’ ’
hep_ph/0708 133 4 Nuance channel Reaction #interactions/61520 POT | % of total 1.
. 70 ton FV

w i’ CCQE 1 (CO) v — e p 285 372

N Celastic 2 (NC) v.N — N 89 11.7

Single pion resonant, 3 (CC) Vepp — € prr 110 14.4

4 (CC) vorh — ¢ pi 48 6.3

N N 5 (CQ) Ve —s e na 53 6.9

. . . . . . . 6 (NC) Vop — v pm” 19 2.5

= (N p— v : 7

MiniBooNE cannot distinguish Y, U, V planes, 3-mm wire spacing N0 | — v L L
— 9 (NC) VeIl — VT 17 2.2

between electrons and y—e*e 170 tons of LAr (70-ton FV) N s T I
. 92 (NC) VN — v.X 9 11

Coherent /diffractive 96 (NC) veA — v AxY 9 1.1

C O N Ve rS I O N S ] ‘JTJ (CC) v A — e~ At 17 2.2
E I e Ct rO n I C S Subtotal 719 93.9 |
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qu uid-Ar TPC in liquid and gaseous argon ratio o(vp-vp)/o(vn-up)

Why liquid argon? Important for dark-matter searches
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Operational

Physics: Measure neutrino-argon cross sections

Particle ID through dE/dx .
Including e-y separation o

~ MicroBooNE 0 0.1 kton

istruchion begins 2010
Physics: Investigate low-enemgy neutrino interactions

I Energy loss 24mm MeV electrons v V gammas I LAr TPC f'or LBNE 20 kton
R&D in progress
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