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more and more accelerator

L physics at the Neutrino conference

..... dominated by U transitions
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Neutrino 2010

> Excellent Conference

> I can't do it justice in a few minutes. All the talks are now on

the Indico site:
http://indico.cern.ch/conferenceDisplay.py?ovw=True&confId=73981

This was the first "Neutrino” conference in many years where
there was a detailed presentation of the “"Future” of neutrino

physics

Overall, it was a very comprehensive exposition of what we
are working towards

HOWEVER:

Alan Bross Neutrmo 2010 — Athens Tune 14-19_ 2010




Neutrino 2010 (2)

» The experimental neutrino physics community represented at
this conference still is not "on-board” (my impression).

» Although the most recent global fits that include the most recent
MINOS v, appearance data pull the value lower, it is still felt 6,, will
be accessible

» Harder if NF included due to the need for magnetization

» Stephen Parke's opening session talk did stress the need to be
prepared for

Alan Bross Neutrino 2010 — Athens June 14-19, 2010




Confirmations, too



MICE at Neutrino 2010

e Poster Bross “Status”
e Poster Coney “Step |”
e Poster Shopok “Beyond Step |”



MINOS LM - LX

Comparisons to Neutrinos
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Events

vV, Appearance Results MINOS uji—ve

Based on ND data, expect: 49.117.0(stat.)+2.7 (syst.)
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Summar

o With 7x102%° POT of neutrino o With 1.71x10%° POT of anti-
beam, MINOS finds neutrino beam

0 muon-neutrinos disappear 0 muon anti-neutrinos also

disappear with

|am?| = 235755 x 107 V7,

2
sin?(26) > 0.91 (90% C L) “5’"
sin>(20)=0.86 +0.11

= 336724 x10%eV?,

1 NC event rate is not diminished

11 we look forward to more anti-
neutrino beam!

f.<0.22(0.40) at 90% C L.

0 electron-neutrino appedarance is
limited

sin’(26,,) < 0.12 (0.20) at 90% C L.
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...and thank you for your attention!




MINiBooNE vp-uve

New Antinuetrino Result with 5.66E20 POT
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Updated Antineutrino mode MB results for E>475 MeV

(official oscillation region)

* Results for 5.66E20 POT
« Maximum likelihood fit.

* Null excluded at 99.4% with
respect to the two neutrino
oscillation fit.

« Best Fit Point
(Am?2, sin? 20) =
(0.064 eV?, 0.96)
x°/NDF= 16.4/12.6
P(x2)= 20.5%

= Results to be published.
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Neutrino '10- Athens, 15-06-2010

Status and early events from ICARUS T600

A. Guglielmi*
INFN - Padova

*ICARUS T600 LAr-TPC @ LNGS

Detector commissioning

*First CNGS/cosmic-rays events

* On behalf of the ICARUS Collaboration



S. Parke, EUROnNu Jun 3 2010
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Strategies

for |
“Future Accelerator v Physics

CERN Council Strategy Document
dixit, July 2006

...... be in position to define the optimal neutrino program
............................. in around 2012

eutrinos for ropein

in the context of Japan plans on the JPARC beam line
US NuMI beam line(s) program large Eu teams

» | US muon accelerator program in T2K

NuFactJ, Indian Neutrino Observatory

Joint
International
L Factory DS
In progress

Mar 31, 2013 .....



An experimentalist view

Strategies for

Future Accelerator v Physics

The Quark mixing matrix (CKM) is nearly 60 years old (strangeness 1953)
and we are still bulding strangeness, charm and beauty factories

 The Neutrino mixing mixing (PMNS) has a long way to go, we have to
1) establish its 3*3 nature .... detect 6,
2) measure its Ocp, and the mixings precisely
3) check its unitarity & invariance properties ... CP, T, CPT
NB Many answers will come only from accelerator neutrinos

We have a double task to coherently
progress with conventional beams ( 1t decay tunnel ) and detectors
1) T2K, NOUA,
2)T2K+, LBNE,

do the experiments

we can do
while we design, prototype and build novel beams and detectors
neutrino factory (U decay ring) prototype for the
betabeam (B decay ring) ultimate experiments

Sustainable only if we build in steady solid progress in
R&D NI in MWatts AND v/ Watt
as well as in detector Mtons




THE INTERNATIONAL DESIGN STUDY m.;_?
FOR THE NEUTRINO FACTORY n{(

K. Long, 14 June, 2010

Steps towards the

o 2 PN Neutrino Factory

Imperial Colleg

LONAQON




Conclusions:

The Neutrino Factory, the ‘facility of choice’:

— Best discovery reach

— Best precision:
* But need to define agreed figure of merit

— Best sensitivity to non-standard interactions
The IDS-NF baseline established and, so far, robust

— Alternatives to the baseline, addressing particular issues
(e.g., Low Energy Neutrino Factory), are under discussion

The IDS-NF collaboration:

— Energetic and ambitious, working towards IDR 2010/11
and RDR 2012/13:

* EURONu: encompasses and coordinates European
contributions

Scientific imperative:
— Make the Neutrino Factory an option for the field!




Neutrino 2010, Athens, 18 June, 2010

Developments in

Leptogenesis
Pasquale Di Bari

= UNIVERSITY Ol
Southampton




The double side of Leptogenesis

—

Cosmology (early Universe) e Neutrino Physics,
et 1 New Physics

« Cosmological Puzzles :

Dark matter

Leptogenesis complements
low energy neutrino experiment
Inflation testing the
high energy parameters
of the seesaw mechanism

Matrrer - antimatier asymmetry

. Accelerating Universe
» New stage in_early Universe history :

- — It providesa
< 10 GeV Inflation precious information

Leptogenesis to understand what
T 100 GeV EWSSB kind of new physics is

responsible for the neutrino

0.1- 1 MeViI— BBN masses and mixing:
01-1 eV R binat a mode/ builders compass
o e e ecombpinartion




eptogenesis complements low energy neutrino experiments to test the
ee-saw mechanism since the high energy parameters are involved as well.

The N, deminated leptegenesis is becoming mere and more interesting:
it rescues the "SO(10)-inspired scenario” and seems to yield predictions
on the low energy parameters...though many subtle effects have to be
taken into account.

It is quite remarkable that in the minimal SO(10)-inspired
scenario realizes the only pessible situation where the predictions do not
depend of the initial conditions |

Leptogenesis is an important guidance for the identification of the
Theory responsible for neutrine masses and mixing



Conclusions

» Solid Scintillator (plastic) has many potential applications

» Producing massive quantities of plastic scintillator straightforward.
But, the ultimate Cost is the CONCERN

» SiPM development and packaging
» High-rate extrusion capability (X5)
» WLS Fiber (??) Need industry involvement/interest

» Near detectors for conventional v beams
» Doping for neutron detection

» Proposals to develop new Inorganic Scintillators for HEP may
have application in DMS as complementary experiment to noble
liquid experiments

Alan Bross Neutrino 2010 — Athens June 14-19, 2010




Future Conferences

In addition to the proposal for London we had an excellent proposal
from Heidelberg presented by Matthew Lindner. We give this
proposal a very high priority for 2018, and we ask that it be
resubmitted in 2012.

Given that new experiments in neutrino physics now have time
scales of the order 20 years we can take a look what things may
look like over that period for the Neutrino conferences.

2012 Kyoto

2014 Boston

2016 London

2018 Heidelberg (provisional)
2020 North America or Asia-Pacific
2022 Asia-Pacific or North America
2024 Europe

2026 North America or Asia-Pacific
2028 Asia-Pacific or North America

2030 100th Anniversary of Pauli's prediction



Neutrino 2010 (2)

» The experimental neutrino physics community represented at
this conference still is not "on-board” (my impression).

» Although the most recent global fits that include the most recent
MINOS v_ appearance data pull the value lower, it is still felt 8,; will
be accessible

» Harder if NF included due to the need for magnetization

Decisive is what rate of progress we manage to implement

in the halls of

MICE and other R&D projects

Alan Bross Neutrino 2010 — Athens June 14-19, 2010
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