Cosmic Rays and Cosmogenics

The scope of this Working Group (WG) is: 

1. To understand and quantify the background caused by cosmic rays in the LBNE detector.
2. To suggest and elaborate the methods of suppressing this background if it compromises the sensitivity of the experiment to various signals.

The long-term goal of the WG is to evaluate cosmogenic background for various LBNE tasks: neutrino oscillation studies, proton decay search, low-energy neutrino astrophysics etc and to estimate the effect this may have on the sensitivity of the experiment (in co-operation with other groups).

Scope: The group will be work on the baseline design of the experiment as in consultations between the LBNE Collaboration, Fermilab management and DOE: liquid argon detector located at 4850 ft level at SURF. We will investigate what impact the shallower depths would make on the cosmogenic background and detector sensitivity. Cosmogenic background is defined here as a background caused by cosmic-ray muons and the products of their interactions and atmospheric neutrinos.

Short and medium term goals:

1. To understand to what extent cosmogenic background can compromise the detector sensitivity to neutrino oscillations. This should not be a problem for 4850 ft level but may become such for smaller depth in case of changes to the baseline design (what we have to be prepared to). The main potential background source here is (0 produced by high-energy neutrons from cosmic-ray muons.

2. To evaluate the muon and neutrino-induced background for a proton decay search, in particular the K+ background for the ‘golden’ channel of proton decay for a liquid argon detector:
[image: image1.wmf].

3. To calculate the cosmogenic background for low-energy neutrino astrophysics: supernova neutrino bursts and diffuse (relic) supernova neutrinos.

4. To make sure that the background for other proposed searches for rare event phenomena will be adequately and promptly dealt with.

5. In cooperation with other working groups, to work on the methods of background suppression using fiducialisation, improving analysis tools etc.

Other WG responsibilities:

1. To collect the information about available Monte Carlo codes and other software packages to perform the simulations to achieve the goals. 
2. To produce a code for muon sampling at SURF and to generate a large set of muons around the lab to be used in further simulations of muon-induced events.

3. To simulate muons and their secondaries around and in the liquid argon detector and to study the events produced in the detector which can mimic the expected signals.

4. With the cooperation with other groups, to improve the simulations by including detector effects (resolution, track reconstruction etc).
5. To maintain an official muon flux calculation, overburden model, and spallation simulation files under version control by the co-conveners.

_1267639830.unknown

