
%!GLoBES 

 

$version="3.0.0" 

 

/* 

 * If you modify this file you have to rename it. 

 * 

 * If you are using this file for producing a scientific 

publication 

 * or a talk please cite the following references and check the 

supporting 

 * files for a similar comment. 

 * 

 

 *  This file was written by E. Fernandez-Martinez based on the 

one by A.Tonazzo and L.Agostino (22/06/2012) 

 *  starting from the one by M.Mezzetto and T.Schwetz-Mangold 

(2006) 

 * 

 * 

 */ 

 

 

/* ####### Beam flux ####### */ 

 

nuflux(#SPLplus)< 

@flux_file = "nurun25gev_ess.dat" 

@time = 5*1.7    /* years */ 

@norm = 3.01e-6 

> 

 

nuflux(#SPLminus)< 

@flux_file = "anurun25gev_ess.dat" 

@time = 5*1.7    /* years */ 

@norm = 3.01e-6 

> 

 

nuflux(#SPLplusND)< 

@flux_file = "nurun1km_ess.dat" 

@time = 5*1.7 /* years*/ 

@norm = 3.01e-10 /* we add an additional 10^-4 factor because 

this flux is given at 1 km, not 100 km */ 

> 

 

nuflux(#SPLminusND)< 

@flux_file = "anurun1km_ess.dat" 

@time = 5*1.7 /* years*/ 

@norm = 3.01e-10 /* we add an additional 10^-4 factor because 

this flux is given at 1 km, not 100 km */ 

> 

 

 

/* ####### Detector settings ####### */ 

 

$target_mass =             507.    /* kt (fiducial mass) */ 

 



 

/* ####### Energy window ####### */ 

 

$sampling_points = 200  // true energies 

$sampling_min = 0.001    /* GeV */ 

$sampling_max = 1.6    /* GeV */ 

 

$bins =         20  // reconstructed energies 

$emin =             0.01    /* GeV */ 

$emax =             2.01    /* GeV */ 

 

 

/* ######## Baseline setting ######## */ 

 

 

$profiletype     =    1 

$baseline     =    540/*km*/ 

 

 

 

/* ######## Technical information ######## */ 

 

$filter_state = 0 

$filter_value = 0.05 

 

 

/* ####### Energy resolution ####### */ 

 

energy(#ERESNuMuCC)< 

@energy=include "matrices/matrix-globes-numu-CC-20X200.dat" 

> 

 

energy(#ERESNuMuBarCC)< 

@energy=include "matrices/matrix-globes-numu-CC-20X200.dat" 

> 

 

energy(#ERESNuMuNC)< 

@energy=include "matrices/matrix-globes-numu-NC-20X200.dat" 

> 

 

energy(#ERESNuMuASNue)< 

@energy=include "matrices/matrix-globes-numu-nue-20X200.dat" 

> 

 

energy(#ERESNueCC)< 

@energy=include "matrices/matrix-globes-nue-CC-20X200.dat" 

> 

 

energy(#ERESNueBarCC)< 

@energy=include "matrices/matrix-globes-nue-CC-20X200.dat" 

> 

 

energy(#ERESNueNC)< 

@energy=include "matrices/matrix-globes-nue-NC-20X200.dat" 

> 

 



energy(#ERESNueASNuMu)< 

@energy=include "matrices/matrix-globes-nue-numu-20X200.dat" 

> 

 

/* ####### Cross sections ####### */ 

 

cross(#CC)< 

@cross_file = "wat.dat" 

> 

cross(#NC)< 

@cross_file = "XNC_spl.dat" 

> 

 

 

 

/* ####### Channel definitions ####### */ 

 

/* NuE appearance signal */ 

 

channel(#nue_appCC)< 

@channel =     #SPLplus:    +:    m:    e:    #CC:    #ERESNueCC 

> 

 

channel(#nue_appNC)< 

@channel =     #SPLplus:    +:    m:    e:    #NC:    #ERESNueNC 

> 

 

/* NuE appearance backgrounds */ 

 

channel(#nue_Beam)< 

@channel =     #SPLplus:    +:    e:    e:    #CC:    #ERESNueCC 

> 

channel(#nubare_in_nue)< 

@channel =     #SPLplus:    -:    e:    e:    #CC:    #ERESNueCC 

> 

channel(#numu_miss_ID)< 

@channel =     #SPLplus:    +:    m:    m:    #CC:    

#ERESNuMuASNue 

> 

channel(#numu_NC_bckg_plus)< 

@channel =     #SPLplus:    +:    NOSC_m: NOSC_m:    #NC:    

#ERESNueNC 

> 

 

channel (#nue_beam_NC_bckg_plus)< 

@channel =      #SPLplus:        +:      NOSC_e:  NOSC_e: #NC:   

#ERESNueNC 

> 

 

channel (#nuebar_beam_NC_bckg_plus)< 

@channel =      #SPLplus:        +:      NOSC_e:  NOSC_e: #NC:   

#ERESNueNC 

> 

 

 

channel(#numubar_to_nuebar_plus)< 



@channel =     #SPLplus:    -:    m:    e:    #CC:    #ERESNueCC 

> 

 

 

/* NuE-Bar appearance signal */ 

 

channel(#nue_bar_appCC)< 

@channel =     #SPLminus:    -:    m:    e:    #CC:    

#ERESNueBarCC 

> 

 

channel(#nue_bar_appNC)< 

@channel =     #SPLminus:    -:    m:    e:    #NC:    

#ERESNueNC 

> 

 

/* NuE-Bar appearance backgrounds */ 

 

channel(#nue_bar_Beam)< 

@channel =     #SPLminus:    -:    e:    e:    #CC:    

#ERESNueBarCC 

> 

channel(#nue_in_nubare)< 

@channel =     #SPLminus:    +:    e:    e:    #CC:    

#ERESNueBarCC 

> 

channel(#numubar_NC_bckg_minus)< 

@channel =     #SPLminus:    -:    NOSC_m:    NOSC_m:    #NC:    

#ERESNueNC 

> 

 

 

channel (#nue_beam_NC_bckg_minus)< 

@channel =      #SPLminus:        -:      NOSC_e:  NOSC_e: #NC:   

#ERESNueNC 

> 

 

channel (#nuebar_beam_NC_bckg_minus)< 

@channel =      #SPLminus:        -:      NOSC_e:  NOSC_e: #NC:   

#ERESNueNC 

> 

 

 

 

channel(#numu_bar_miss_ID)< 

@channel =     #SPLminus:    -:    m:    m:    #CC:    

#ERESNuMuASNue 

> 

channel(#numu_to_nue_minus)< 

@channel =     #SPLminus:    +:    m:    e:    #CC:    

#ERESNueBarCC 

> 

 

 

/* Disappearance signals */ 

 



channel(#numu_disa_signal)< 

@channel =     #SPLplus:    +:    m:    m:    #CC:    

#ERESNuMuCC 

> 

 

channel(#numu_bar_disa_signal)< 

@channel =     #SPLminus:    -:    m:    m:    #CC:    

#ERESNuMuBarCC 

> 

 

channel (#numu_beam_NC_bckg_plus)< 

@channel =      #SPLplus:        +:      NOSC_m:  NOSC_m: #NC:   

#ERESNuMuNC 

> 

 

channel (#numu_beam_NC_bckg_minus)< 

@channel =      #SPLminus:        -:      NOSC_m:  NOSC_m: #NC:   

#ERESNuMuNC 

> 

/*Disappearance background*/ 

 

channel(#nueasnumu_disa_bckg)< 

@channel =       #SPLplus:       +:      e:      e:     #CC:   

#ERESNueASNuMu 

> 

 

channel(#nueasnumu_disa_bckgNC)< 

@channel =       #SPLplus:       +:      e:      e:     #NC:   

#ERESNueASNuMu 

> 

 

 

channel(#nuebarasnumu_disa_bckg)< 

@channel =       #SPLminus:      -:      e:      e:     #CC:   

#ERESNueASNuMu 

> 

 

channel(#nuebarasnumu_disa_bckgNC)< 

@channel =       #SPLminus:      -:      e:      e:     #NC:   

#ERESNueASNuMu 

> 

 

channel(#numu_disa_bckg)< 

@channel =       #SPLplus:       +:      NOSC_m:   NOSC_m: #NC:  

#ERESNuMuNC 

> 

 

channel(#numubar_disa_bckg)< 

@channel =       #SPLminus:       -:      NOSC_m:   NOSC_m: #NC:  

#ERESNuMuNC 

> 

 

/* ####### Channel definitions for the Near Detector ####### */ 

 

/* NuE appearance signal */ 

 



channel(#nuNDe_appCC)< 

@channel =     #SPLplusND:    +:    m:    e:    #CC:    

#ERESNueCC 

> 

 

channel(#nuNDe_appNC)< 

@channel =     #SPLplusND:    +:    m:    e:    #NC:    

#ERESNueNC 

> 

 

/* NuE appearance backgrounds */ 

 

channel(#nuNDe_Beam)< 

@channel =     #SPLplusND:    +:    e:    e:    #CC:    

#ERESNueCC 

> 

channel(#nuNDbare_in_nue)< 

@channel =     #SPLplusND:    -:    e:    e:    #CC:    

#ERESNueCC 

> 

channel(#nuNDmu_miss_ID)< 

@channel =     #SPLplusND:    +:    m:    m:    #CC:    

#ERESNuMuASNue 

> 

channel(#nuNDmu_NC_bckg_plus)< 

@channel =     #SPLplusND:    +:    NOSC_m: NOSC_m:    #NC:    

#ERESNueNC 

> 

 

channel (#nuNDe_beam_NC_bckg_plus)< 

@channel =      #SPLplusND:        +:      NOSC_e:  NOSC_e: #NC:   

#ERESNueNC 

> 

 

channel (#nuNDebar_beam_NC_bckg_plus)< 

@channel =      #SPLplusND:        +:      NOSC_e:  NOSC_e: #NC:   

#ERESNueNC 

> 

 

 

channel(#nuNDmubar_to_nuebar_plus)< 

@channel =     #SPLplusND:    -:    m:    e:    #CC:    

#ERESNueCC 

> 

 

 

/* NuE-Bar appearance signal */ 

 

channel(#nuNDe_bar_appCC)< 

@channel =     #SPLminusND:    -:    m:    e:    #CC:    

#ERESNueBarCC 

> 

 

channel(#nuNDe_bar_appNC)< 

@channel =     #SPLminusND:    -:    m:    e:    #NC:    

#ERESNueNC 



> 

 

/* NuE-Bar appearance backgrounds */ 

 

channel(#nuNDe_bar_Beam)< 

@channel =     #SPLminusND:    -:    e:    e:    #CC:    

#ERESNueBarCC 

> 

channel(#nuNDe_in_nubare)< 

@channel =     #SPLminusND:    +:    e:    e:    #CC:    

#ERESNueBarCC 

> 

channel(#nuNDmubar_NC_bckg_minus)< 

@channel =     #SPLminusND:    -:    NOSC_m:    NOSC_m:    #NC:    

#ERESNueNC 

> 

 

 

channel (#nuNDe_beam_NC_bckg_minus)< 

@channel =      #SPLminusND:        -:      NOSC_e:  NOSC_e: 

#NC:   #ERESNueNC 

> 

 

channel (#nuNDebar_beam_NC_bckg_minus)< 

@channel =      #SPLminusND:        -:      NOSC_e:  NOSC_e: 

#NC:   #ERESNueNC 

> 

 

 

 

channel(#nuNDmu_bar_miss_ID)< 

@channel =     #SPLminusND:    -:    m:    m:    #CC:    

#ERESNuMuASNue 

> 

channel(#nuNDmu_to_nue_minus)< 

@channel =     #SPLminusND:    +:    m:    e:    #CC:    

#ERESNueBarCC 

> 

 

 

/* Disappearance signals */ 

 

channel(#nuNDmu_disa_signal)< 

@channel =     #SPLplusND:    +:    m:    m:    #CC:    

#ERESNuMuCC 

> 

 

channel(#nuNDmu_bar_disa_signal)< 

@channel =     #SPLminusND:    -:    m:    m:    #CC:    

#ERESNuMuBarCC 

> 

 

channel (#nuNDmu_beam_NC_bckg_plus)< 

@channel =      #SPLplusND:        +:      NOSC_m:  NOSC_m: #NC:   

#ERESNuMuNC 

> 



 

channel (#nuNDmu_beam_NC_bckg_minus)< 

@channel =      #SPLminusND:        -:      NOSC_m:  NOSC_m: 

#NC:   #ERESNuMuNC 

> 

/*Disappearance background*/ 

 

channel(#nuNDeasnumu_disa_bckg)< 

@channel =       #SPLplusND:       +:      e:      e:     #CC:   

#ERESNueASNuMu 

> 

 

channel(#nuNDeasnumu_disa_bckgNC)< 

@channel =       #SPLplusND:       +:      e:      e:     #NC:   

#ERESNueASNuMu 

> 

 

 

channel(#nuNDebarasnumu_disa_bckg)< 

@channel =       #SPLminusND:      -:      e:      e:     #CC:   

#ERESNueASNuMu 

> 

 

channel(#nuNDebarasnumu_disa_bckgNC)< 

@channel =       #SPLminusND:      -:      e:      e:     #NC:   

#ERESNueASNuMu 

> 

 

channel(#nuNDmu_disa_bckg)< 

@channel =       #SPLplusND:       +:      NOSC_m:   NOSC_m: 

#NC:  #ERESNuMuNC 

> 

 

channel(#nuNDmubar_disa_bckg)< 

@channel =       #SPLminusND:       -:      NOSC_m:   NOSC_m: 

#NC:  #ERESNuMuNC 

> 

 

 

 

/* ####### New systematics implementation ####### */ 

 

include "sys-var-ESS.inc" 

 

/* ####### Setting the rules for the FD####### */ 

 

 

rule(#NU_E_Appearance)< 

@signal = 1.0@#nue_appCC 

@sys_on_multiex_errors_sig = { #FvolFD, #FluxSnu, #Xsn, #Xrn } 

 

 

@background = 1.0@#numu_miss_ID : 1.0@#nue_Beam : 

1.0@#nubare_in_nue : 

1.0@#numu_NC_bckg_plus : 1.0@#numubar_to_nuebar_plus 



@sys_on_multiex_errors_bg = { #FvolFD, #FluxSnu, #Xsn } : { 

#FvolFD, #FluxBnu,  #Xsn, #Xrn } : { #FvolFD, #FluxBnu,  #Xsan, 

#Xra} : { #FvolFD, #FluxSnu, #Backe } : { #FvolFD, #FluxBnu,  

#Xsan, #Xra } 

 

@sys_on_function = "chiMultiExp" 

@sys_off_function = "chiNoSysSpectrum" 

 

@energy_window = 0.1 : 1. 

> 

 

 

rule(#NU_E_BAR_Appearance)< 

@signal = 1.0@#nue_bar_appCC 

@sys_on_multiex_errors_sig = { #FvolFD, #FluxSanu, #Xsan, #Xra } 

 

@background = 1.0@#numu_bar_miss_ID : 1.0@#nue_in_nubare : 

1.0@#nue_bar_Beam 

: 1.0@#numubar_NC_bckg_minus : 1.0@#numu_to_nue_minus 

@sys_on_multiex_errors_bg = { #FvolFD, #FluxSanu, #Xsan } : { 

#FvolFD, #FluxBanu,  #Xsn, #Xrn } : { #FvolFD, #FluxBanu,  

#Xsan, #Xra } : { #FvolFD, #FluxSanu, #Backae } : { #FvolFD, 

#FluxBanu,  #Xsn, #Xrn } 

 

@sys_on_function = "chiMultiExp" 

@sys_off_function = "chiNoSysSpectrum" 

 

@energy_window = 0.1 : 1. 

> 

 

rule(#NU_MU_Disappearance)< 

@signal = 1.0@#numu_disa_signal 

@sys_on_multiex_errors_sig = { #FvolFD, #FluxSnu, #Xsn } 

 

@background =  1.0@#nueasnumu_disa_bckg : 1.0@#numu_disa_bckg 

@sys_on_multiex_errors_bg = { #FvolFD, #FluxBnu,  #Xsn, #Xrn } : 

{ #FvolFD, #FluxSnu, #Backm } 

 

@sys_on_function = "chiMultiExp" 

@sys_off_function = "chiNoSysSpectrum" 

 

@energy_window = 0.1 : 1. 

> 

 

rule(#NU_MU_BAR_Disapperance)< 

@signal = 1@#numu_bar_disa_signal 

@sys_on_multiex_errors_sig = { #FvolFD, #FluxSanu, #Xsan } 

 

@background =  1.0@#nuebarasnumu_disa_bckg : 

1.0@#numubar_disa_bckg 

@sys_on_multiex_errors_bg = { #FvolFD, #FluxBanu,  #Xsan, #Xra } 

: { #FvolFD, #FluxSanu, #Backam} 

 

@sys_on_function = "chiMultiExp" 

@sys_off_function = "chiNoSysSpectrum" 

 



@energy_window = 0.1 : 1. 

> 

/**********************END******************************/ 

 

/*Now we include the ND*/ 

 

#DETECTOR# 

 

$target_mass = 0.1 

$baseline = 0.5 

 

/* ####### Setting the rules for the ND####### */ 

 

 

rule(#NU_E_Appearance)< 

@signal = 1.0@#nuNDe_appCC 

@sys_on_multiex_errors_sig = { #FvolND, #FluxSnu, #Xsn, #Xrn } 

 

 

@background = 1.0@#nuNDmu_miss_ID : 1.0@#nuNDe_Beam : 

1.0@#nuNDbare_in_nue : 

1.0@#nuNDmu_NC_bckg_plus : 1.0@#nuNDmubar_to_nuebar_plus 

@sys_on_multiex_errors_bg = { #FvolND, #FluxSnu, #Xsn } : { 

#FvolND, #FluxBnu,  #Xsn, #Xrn } : { #FvolND, #FluxBnu,  #Xsan, 

#Xra} : { #FvolND, #FluxSnu, #Backe } : { #FvolND, #FluxBnu,  

#Xsan, #Xra } 

 

@sys_on_function = "chiMultiExp" 

@sys_off_function = "chiNoSysSpectrum" 

 

@energy_window = 0.1 : 1. 

> 

 

 

rule(#NU_E_BAR_Appearance)< 

@signal = 1.0@#nuNDe_bar_appCC 

@sys_on_multiex_errors_sig = { #FvolND, #FluxSanu, #Xsan, #Xra } 

 

@background = 1.0@#nuNDmu_bar_miss_ID : 1.0@#nuNDe_in_nubare : 

1.0@#nuNDe_bar_Beam 

: 1.0@#nuNDmubar_NC_bckg_minus : 1.0@#nuNDmu_to_nue_minus 

@sys_on_multiex_errors_bg = { #FvolND, #FluxSanu, #Xsan } : { 

#FvolND, #FluxBanu, #Xsn, #Xrn } : { #FvolND, #FluxBanu,  #Xsan, 

#Xra } : { #FvolND, #FluxSanu, #Backae } : { #FvolND, #FluxBanu,  

#Xsn, #Xrn } 

 

@sys_on_function = "chiMultiExp" 

@sys_off_function = "chiNoSysSpectrum" 

 

@energy_window = 0.1 : 1. 

> 

 

rule(#NU_MU_Disappearance)< 

@signal = 1.0@#nuNDmu_disa_signal 

@sys_on_multiex_errors_sig = { #FvolND, #FluxSnu, #Xsn } 

 



@background =  1.0@#nuNDeasnumu_disa_bckg : 

1.0@#nuNDmu_disa_bckg 

@sys_on_multiex_errors_bg = { #FvolND, #FluxBnu,  #Xsn, #Xrn } : 

{ #FvolND, #FluxSnu, #Backm } 

 

@sys_on_function = "chiMultiExp" 

@sys_off_function = "chiNoSysSpectrum" 

 

@energy_window = 0.1 : 1. 

> 

 

rule(#NU_MU_BAR_Disapperance)< 

@signal = 1@#nuNDmu_bar_disa_signal 

@sys_on_multiex_errors_sig = { #FvolND, #FluxSanu, #Xsan } 

 

@background =  1.0@#nuNDebarasnumu_disa_bckg : 

1.0@#nuNDmubar_disa_bckg 

@sys_on_multiex_errors_bg = { #FvolND, #FluxBanu,  #Xsan, #Xra } 

: { #FvolND, #FluxSanu, #Backam} 

 

@sys_on_function = "chiMultiExp" 

@sys_off_function = "chiNoSysSpectrum" 

 

@energy_window = 0.1 : 1. 

> 

/**********************END******************************/ 

 

 


