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‘What is GLoBES ?

GLoBES is a multi-module software system to simulate Long-
Baseline neutrino oscillation experiments. Experiments can be
defined individually using the Abstract Experiment Definition
Language (AEDL). One can use pre-defined experiments which
also can be modified in AEDL. GLoBES contains a variety of
functions that allow to simulate the experiments and investigate
their capabilities in the GLoBES User Interface including:

e Systematics
of the simulated experiments

e Correlations
of different parameters in parameter-space

® Degeneracies
i.e. disconnected solutions in parameter-space

Structure of GLoBES

AEDL GLOBES User Interface
Abstract Experiment
Definition Language rr"""'{;::::"

provides functions to
simulate experiment(s)
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Defines Experiments
and modifies them

AEDL

Abstract Experiment Definition Language

AEDL allows a modular definition of very different experi-
ments, like conventional neutrino beam experiments (MINOS,
ICARUS, OPERA) [?,?], Superbeamns (JPARC-SK, NOvA [?])
[?7,7,2,2,7], reactor experiments (e.g. Double-CHOOZ [?]
etc.) [7,?] or neutrino factories (at different baselines) [?,7] etc..
All these experiments can be described in AEDL by a limited
number of parameters including:

o Neutrino source
Superbeam, neutrino factory, reactor experiment etc.
o Matter density profile and uncertainty
® Cross sections
® Detector simulation
efficiencies, energy smearing; ...

o Systematical errors

The experiment definition is written to a text file which is then
used by the application software to initialize the experiment.
Additionally secondary files might be read for source fluxes,
cross sections, energy resolution function etc.. These are then
used to define a channel, which contains the oscillation of one
neutrino flavor into another as well as detection effects.

Initial / final
Section flavor, polarity|

dependent

A rule consists of the com-
bination of signal and back-
ground, each composed of
one or more channels and
the appendant systematics.

Experiment definitions can contain several rules. Also, GLoBES
can handle any number of experiments simultaneously, i.e. their
x%s are added after minimization ov stematics parameters
but before minimization over the oscillation parameters.
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and applications

AEDL Example: A simple neutrino factory
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GLoBES User Interface

C-library which provides GLoBES functions to
e Calculate x? including systematics
o Project XZ onto axes/hyperplanes
® Return low-level information
(event rates, probabilities)
o Test various setups and modifications
(single experiment or combination of experiments)

Example: From x? to the precision of 5¢p
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INFORMATION

GLoBES and related material can be found at
http://www.ph.tum.de/~globes

Release date: August, st 2004
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Applications

In Ref. [?] the prospects of accelerator and reactor neutrino
oscillation experiments for the coming ten years have been in-
vestigated using GLoBES. The following experiments have been
simulated:

e Conventional beam experiments:
MINOS, ICARUS, OPERA (5 years running each)

© Reactor neutrino experiments:
D-Chooz (Lpp = 1.05 km, 6- 10" events in FD)
Reactor-11 (Lpp = 1.7 km, 6.4 - 10° events in FD)

© Super beam experiments: (5 years neutrino running)
JPARC-SK (T2K), NuMI off-axis (NOvA, L = 812 km)

DETERMINATION OF THE 'ATMOSPHERIC’
PARAMETERS

The plot shows the allowed re-
gion from combining the LBL
experiments expected within
the next ten years, in compar-
ison to the current allowed re-
gion. The true values o3 = 7 /4
and Am%l =2-1073 eV? have
been assumed. The accuracy on
sin? 6>3 can be improved by a
factor two, and on Amgl by one 03 04 05 06 07
order of magnitude. sin®f;

Combined: Projection

Am3, [1073 eV?]

SENSITIVITY TO sin’ 26,3

The determination of f13 is a very important issue for the up-
coming experiments. The plot below compares the upper bound
on sin? 2613 from the different experiments if no signal is ob-
served as a function of the true value of Am%l.
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Below we show the impact of systematics, correlations, and de-
generacies assuming a true value of Amgl = 2.1073 eV2
One observes that beam experiments are strongly affected by
parameter correlations (mainly by the correlation between 613
and dcp), whereas the reactor experiments are dominated by

systematics (and statistics).

Ex] mm

-
[
o

e
R 2 oom ool oe  oes o1 ez 04
20 seastivityliit 8226, seniiviy limit

POTENTIAL FOR LARGE 63

If #13 is close to its current bound the next generation of exper-
iments may provide some information on dcp and on the mass
hierarchy. The plot below shows the allowed regions in the plane
of sin?26;3 and dcp assuming the true values sin®26;3 = 0.1
and dcp = m/2. The grey curves correspond to the solution
with the wrong sign of Amgl. The upper panels are sections
in the 6-dimensional parameters space (undisplayed parameters
fixed at their true values), whereas in the lower panels the Xz
is minimized in each point with respect to all parameters not
shown.
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