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Why a Short baseline neutrino programme”?

+ Many SB anomalies

-

+ DUNE and CP violation measurement!
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Why a Short baseline neutrino programme”?
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= Gallium anomaly (~30)

R= Nexp/Nno osc.

= Reactor anomaly (~30)

+ DUNE and CP violation measurement!

“... any data indicating the violation of CP cannot be properly interpreted within the standard
paradigm unless the presence of sterile states of mass O(1 eV) can be conclusively ruled out.

Raj Gandhi, Boris Kayser, Mehedi Masud,Suprabh Prakash, (arXiv:1508.06275)



MicroBooNE
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+ Address the MiniBooNE low-energy excess
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+ 170 tons Liquid Argon Time Projection Chamlber

v Constructed
v Assembled

v Moved
v Installed




MicroBooNE

v Insulated
v Cabled
v Purged
v Filled
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MicroBooNE Commissioning

+ First tracks!

Run 1148 Event 778. August 6" 2015 17:16 ' Run 1153 Event 10. August 6™ 2015 21:01

70 cm
Run 1149 Event 158. August 6™ 2015 17:52

Run 1306 Event 134. August 10th 2015 11:03




MicroBooNE automated reconstruction

Run 1532, Event 1
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4.8ms window (3 drift windows)



MicroBooNE automated reconstruction

Run 1532, Event 1
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Micro

S00NE In the UK

People

8 Academics
3 PDRAs
11 PhDs

Institutions

Switzerland

60
UK %

11%

Cambridge
Manchester
Lancaster
Oxford

Biggest International contribution
Many leadership roles
Significant impact on science

Knowledge transfer for future LArTPCs

Institutional Board

Spokespeople Chair: G. Horton-Smith

B. Fleming, G. Zeller

Operations
Run Coordinator: M. Toups
Deputy: M. Mooney

Physics Analysis
M. Weber

Possible
MicroBooNE
Upgrades:

Detector Electronics Astro Particle
Ops Group . Muon Tracker
L. Bagby P M. Auce
e :
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MicroBooNE In the UK

Pe()ple Switzerland
| 6%

8 Academics UK

3 PDRAs 11%

11 PhDs

| -"owledge transfer for future LArTPCs

InStltUtlonS A i , Institutional Board
< Spokespeople . Chair: G. Horton-Smith
o 7

M anc h ester 10/ 1 ' y . c?::'diomr Physics Analysis Possible

a inator: M. Toy i
Lancaster v y Doputy: M. Moorey St
Oxford r omen o i

-+ M. Toups
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The SBN Programme
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The SBN Programme
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The SBN Programme
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SBND Physics

+ Crucial to identify the source of potential excess in MicroBooNE
+ Essential to understand beam contamination (ve, ve)

+ (Cross-sections measurements

i P'xr-oééssm ’ S ’ o - No. 1 Events/ ’
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. 5
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SBND in the UK

People ool + Biggest International contribution

13 Academics ,
CERN/Swiss

5 PDRAs 9 .
6 Eng./Tech. & + Many leadership roles (L2-manager for TPC, Conveners
6 PhDs of Simulation & Software Group, Speaker Committee Leader)

+ Significant impact on science and DUNE
roadmap

ituti + Knowl transfer for DUNE:
Institutions nowledge transfer for

Cambridge Brazil |
Manchester 129 = APA construction
L.ancaSter CERN/Swiss - APA wire winding
Liverpool 8%

Oxford = HV feedthrough
Sheffield

UCL = light collection systems

= installation and integration of TPC

= Event Reconstruction Software
19



ICARUS

+ Refurbishment of T600

+ Building construction

+ First T300 module ready end 2015
+ Second T300 module ready end of 2016

+ ltaly + Poland + Russia + US Institutions

20



Conclusions on SBN

+ MicroBooNE is turning on (beam neutrino data in less than 2 weeks!)
— ONLY RUNNING LArTPC in the next years

+ MicroBooNE will answer the MiniIBooNE low-energy excess

+ SBND will address the source of a MicroBooNE excess (if any)

+ SBN will give a definitive answer to LSND/MiniBooNE anomaly

+ Sterile neutrino question is critical for DUNE (perfect timescale)

+ Cross-section measurements in MicroBooNE and SBND will have a great impact
+ UK is driving many parts of the SBN Programme

+ SBN programme is the only way to participate in LAr experiments before DUNE

21
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Phase |

BR2 core

Sensitivity to 3+1 neutrinos

Sol.id detectors

Phase |l

BR2 core
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— Phase |, 1yr - 2t@14%

— Phase ll, 3yr - 2t@14% + 11@6%

1 calendar year corresponds 150 days of reactor-on
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