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High-mass ALPs – cosmologically excluded?
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Global fits of high-mass ALPs

■ Several constraints from astro & cosmo (also accelerators)

■ Possible future additions: CMB-S4, Galactic core-collapse
SN, spectral distortion missions (e.g. PIXIE), …

■ Not just ma-gaγ space: consistency conditions, cosmo
models, exp. nuisance parameters, various axion
interactions, …

ü Calls for a global-fitting framework!

ü Extend previous axion global fit1810.07192 and “CosmoBit”
extension2009.03286, 2009.03287 from GAMBIT software1705.07908
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The GAMBIT framework

■ Easily extendable, modular software framework to
confront combined models with joint likelihood from
many experimentsA. Beniwal’s talk on Mon

■ Studies on SUSY, scalar singlet, Higgs portal, RHN, axion
models, …GAMBIT publication list

■ External codes can be integrated!

■ Solves dependency tree of all required
parts, respecting the user’s rules/options

ü Ensures consistency for complex models
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CMSSM_parameters
Type: ModelParameters

Function: primary_parameters
Module: CMSSM

unimproved_MSSM_spectrum
Type: const Spectrum*

Function: get_CMSSM_spectrum
Module: SpecBit

DarkSUSY_PointInit
Type: bool

Function: DarkSUSY_PointInit_MSSM
Module: DarkBit

DarkMatter_ID
Type: std::string

Function: DarkMatter_ID_MSSM30atQ
Module: DarkBit

NUHM1_parameters
Type: ModelParameters

Function: NUHM1_parameters
Module: CMSSM

FeynHiggs_2_11_init
Type: void

Function: FeynHiggs_2_11_init
Module: BackendIniBit

MSSM_spectrum
Type: const Spectrum*

Function: make_MSSM_precision_spectrum
Module: PrecisionBit

MSSM78atQ_parameters
Type: ModelParameters

Function: MSSM78atQ_parameters
Module: MSSM78atMGUT

TH_ProcessCatalog
Type: DarkBit::TH_ProcessCatalog

Function: TH_ProcessCatalog_MSSM
Module: DarkBit

nuyield_ptr
Type: nuyield_info

Function: nuyield_from_DS
Module: DarkBit

SetWIMP_DDCalc0
Type: bool

Function: SetWIMP_DDCalc0
Module: DarkBit

GA_AnnYield
Type: Funk::Funk

Function: GA_AnnYield_General
Module: DarkBit

GA_missingFinalStates
Type: std::vector<std::string>

Function: GA_missingFinalStates
Module: DarkBit

mwimp
Type: double

Function: mwimp_generic
Module: DarkBit

sigmav
Type: double

Function: sigmav_late_universe
Module: DarkBit

NUHM2_parameters
Type: ModelParameters

Function: NUHM2_parameters
Module: NUHM1

FH_HiggsProd
Type: fh_HiggsProd

Function: FH_HiggsProd
Module: ColliderBit

FH_MSSMMasses
Type: fh_MSSMMassObs

Function: FH_MSSMMasses
Module: SpecBit

prec_HiggsMasses
Type: fh_HiggsMassObs

Function: FH_HiggsMasses
Module: SpecBit

Higgs_Couplings
Type: fh_Couplings

Function: FH_Couplings
Module: SpecBit

FH_Precision
Type: fh_PrecisionObs

Function: FH_PrecisionObs
Module: PrecisionBit

HB_ModelParameters
Type: hb_ModelParameters

Function: MSSMHiggs_ModelParameters
Module: ColliderBit

SUSY_HIT_1_5_init
Type: void

Function: SUSY_HIT_1_5_init
Module: BackendIniBit

ALEPH_Selectron_LLike
Type: double

Function: ALEPH_Selectron_Conservative_LLike
Module: ColliderBit

L3_Selectron_LLike
Type: double

Function: L3_Selectron_Conservative_LLike
Module: ColliderBit

ALEPH_Smuon_LLike
Type: double

Function: ALEPH_Smuon_Conservative_LLike
Module: ColliderBit

L3_Smuon_LLike
Type: double

Function: L3_Smuon_Conservative_LLike
Module: ColliderBit

ALEPH_Stau_LLike
Type: double

Function: ALEPH_Stau_Conservative_LLike
Module: ColliderBit

L3_Stau_LLike
Type: double

Function: L3_Stau_Conservative_LLike
Module: ColliderBit

FlavBit_fill
Type: parameters

Function: SI_FlavBit_fill
Module: FlavBit

MicrOmegas_3_5_5_init
Type: void

Function: MicrOmegas_3_5_5_init
Module: BackendIniBit

ColliderOperator
Type: void

Function: operateLHCLoop
Module: ColliderBit

HardScatteringSim
Type: ColliderBit::SpecializablePythia

Function: getPythia
Module: ColliderBit

LEP208_xsec_selselbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_selselbar
Module: ColliderBit

LEP208_xsec_serserbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_serserbar
Module: ColliderBit

LEP208_xsec_smulsmulbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_smulsmulbar
Module: ColliderBit

LEP208_xsec_smursmurbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_smursmurbar
Module: ColliderBit

LEP208_xsec_stau1stau1bar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_stau1stau1bar
Module: ColliderBit

LEP208_xsec_stau2stau2bar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_stau2stau2bar
Module: ColliderBit

LEP208_xsec_chi00_12
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chi00_12
Module: ColliderBit

OPAL_Neutralino_Hadronic_LLike
Type: double

Function: OPAL_Neutralino_Hadronic_Conservative_LLike
Module: ColliderBit

LEP208_xsec_chi00_13
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chi00_13
Module: ColliderBit

LEP208_xsec_chi00_14
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chi00_14
Module: ColliderBit

LEP208_xsec_chipm_11
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chipm_11
Module: ColliderBit

OPAL_Chargino_Hadronic_LLike
Type: double

Function: OPAL_Chargino_Hadronic_Conservative_LLike
Module: ColliderBit

OPAL_Chargino_SemiLeptonic_LLike
Type: double

Function: OPAL_Chargino_SemiLeptonic_Conservative_LLike
Module: ColliderBit

OPAL_Chargino_Leptonic_LLike
Type: double

Function: OPAL_Chargino_Leptonic_Conservative_LLike
Module: ColliderBit

OPAL_Chargino_All_Channels_LLike
Type: double

Function: OPAL_Chargino_All_Channels_Conservative_LLike
Module: ColliderBit

LEP208_xsec_chipm_22
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chipm_22
Module: ColliderBit

LEP205_xsec_selselbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_selselbar
Module: ColliderBit

LEP205_xsec_serserbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_serserbar
Module: ColliderBit

LEP205_xsec_smulsmulbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_smulsmulbar
Module: ColliderBit

LEP205_xsec_smursmurbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_smursmurbar
Module: ColliderBit

LEP205_xsec_stau1stau1bar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_stau1stau1bar
Module: ColliderBit

LEP205_xsec_stau2stau2bar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_stau2stau2bar
Module: ColliderBit

LEP188_xsec_chi00_12
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chi00_12
Module: ColliderBit

L3_Neutralino_All_Channels_LLike
Type: double

Function: L3_Neutralino_All_Channels_Conservative_LLike
Module: ColliderBit

L3_Neutralino_Leptonic_LLike
Type: double

Function: L3_Neutralino_Leptonic_Conservative_LLike
Module: ColliderBit

LEP188_xsec_chi00_13
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chi00_13
Module: ColliderBit

LEP188_xsec_chi00_14
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chi00_14
Module: ColliderBit

LEP188_xsec_chipm_11
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chipm_11
Module: ColliderBit

L3_Chargino_All_Channels_LLike
Type: double

Function: L3_Chargino_All_Channels_Conservative_LLike
Module: ColliderBit

L3_Chargino_Leptonic_LLike
Type: double

Function: L3_Chargino_Leptonic_Conservative_LLike
Module: ColliderBit

LEP188_xsec_chipm_22
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chipm_22
Module: ColliderBit

mw
Type: triplet<double>

Function: mw_from_MSSM_spectrum
Module: PrecisionBit

SLHA1_violation
Type: int

Function: check_first_sec_gen_mixing
Module: DecayBit

SLHA_pseudonyms
Type: DecayBit::mass_es_pseudonyms
Function: get_mass_es_pseudonyms

Module: DecayBit

gluino_decay_rates
Type: DecayTable::Entry
Function: gluino_decays

Module: DecayBit

stop_1_decay_rates
Type: DecayTable::Entry
Function: stop_1_decays

Module: DecayBit

stop_2_decay_rates
Type: DecayTable::Entry
Function: stop_2_decays

Module: DecayBit

sbottom_1_decay_rates
Type: DecayTable::Entry

Function: sbottom_1_decays
Module: DecayBit

sbottom_2_decay_rates
Type: DecayTable::Entry

Function: sbottom_2_decays
Module: DecayBit

sup_l_decay_rates
Type: DecayTable::Entry
Function: sup_l_decays

Module: DecayBit

sup_r_decay_rates
Type: DecayTable::Entry
Function: sup_r_decays

Module: DecayBit

sdown_l_decay_rates
Type: DecayTable::Entry
Function: sdown_l_decays

Module: DecayBit

sdown_r_decay_rates
Type: DecayTable::Entry
Function: sdown_r_decays

Module: DecayBit

scharm_l_decay_rates
Type: DecayTable::Entry

Function: scharm_l_decays
Module: DecayBit

scharm_r_decay_rates
Type: DecayTable::Entry

Function: scharm_r_decays
Module: DecayBit

sstrange_l_decay_rates
Type: DecayTable::Entry

Function: sstrange_l_decays
Module: DecayBit

sstrange_r_decay_rates
Type: DecayTable::Entry

Function: sstrange_r_decays
Module: DecayBit

selectron_l_decay_rates
Type: DecayTable::Entry

Function: selectron_l_decays
Module: DecayBit

selectron_r_decay_rates
Type: DecayTable::Entry

Function: selectron_r_decays
Module: DecayBit

smuon_l_decay_rates
Type: DecayTable::Entry
Function: smuon_l_decays

Module: DecayBit

smuon_r_decay_rates
Type: DecayTable::Entry

Function: smuon_r_decays
Module: DecayBit

stau_1_decay_rates
Type: DecayTable::Entry
Function: stau_1_decays

Module: DecayBit

stau_2_decay_rates
Type: DecayTable::Entry
Function: stau_2_decays

Module: DecayBit

snu_electronl_decay_rates
Type: DecayTable::Entry

Function: snu_electronl_decays
Module: DecayBit

snu_muonl_decay_rates
Type: DecayTable::Entry

Function: snu_muonl_decays
Module: DecayBit

snu_taul_decay_rates
Type: DecayTable::Entry
Function: snu_taul_decays

Module: DecayBit

charginoplus_1_decay_rates
Type: DecayTable::Entry

Function: charginoplus_1_decays
Module: DecayBit

charginoplus_2_decay_rates
Type: DecayTable::Entry

Function: charginoplus_2_decays
Module: DecayBit

neutralino_1_decay_rates
Type: DecayTable::Entry

Function: neutralino_1_decays
Module: DecayBit

neutralino_2_decay_rates
Type: DecayTable::Entry

Function: neutralino_2_decays
Module: DecayBit

neutralino_3_decay_rates
Type: DecayTable::Entry

Function: neutralino_3_decays
Module: DecayBit

neutralino_4_decay_rates
Type: DecayTable::Entry

Function: neutralino_4_decays
Module: DecayBit

stopbar_1_decay_rates
Type: DecayTable::Entry

Function: stopbar_1_decays
Module: DecayBit

stopbar_2_decay_rates
Type: DecayTable::Entry

Function: stopbar_2_decays
Module: DecayBit

sbottombar_1_decay_rates
Type: DecayTable::Entry

Function: sbottombar_1_decays
Module: DecayBit

sbottombar_2_decay_rates
Type: DecayTable::Entry

Function: sbottombar_2_decays
Module: DecayBit

supbar_l_decay_rates
Type: DecayTable::Entry
Function: supbar_l_decays

Module: DecayBit

supbar_r_decay_rates
Type: DecayTable::Entry
Function: supbar_r_decays

Module: DecayBit

sdownbar_l_decay_rates
Type: DecayTable::Entry

Function: sdownbar_l_decays
Module: DecayBit

sdownbar_r_decay_rates
Type: DecayTable::Entry

Function: sdownbar_r_decays
Module: DecayBit

scharmbar_l_decay_rates
Type: DecayTable::Entry

Function: scharmbar_l_decays
Module: DecayBit

scharmbar_r_decay_rates
Type: DecayTable::Entry

Function: scharmbar_r_decays
Module: DecayBit

sstrangebar_l_decay_rates
Type: DecayTable::Entry

Function: sstrangebar_l_decays
Module: DecayBit

sstrangebar_r_decay_rates
Type: DecayTable::Entry

Function: sstrangebar_r_decays
Module: DecayBit

selectronbar_l_decay_rates
Type: DecayTable::Entry

Function: selectronbar_l_decays
Module: DecayBit

selectronbar_r_decay_rates
Type: DecayTable::Entry

Function: selectronbar_r_decays
Module: DecayBit

smuonbar_l_decay_rates
Type: DecayTable::Entry

Function: smuonbar_l_decays
Module: DecayBit

smuonbar_r_decay_rates
Type: DecayTable::Entry

Function: smuonbar_r_decays
Module: DecayBit

staubar_1_decay_rates
Type: DecayTable::Entry

Function: staubar_1_decays
Module: DecayBit

staubar_2_decay_rates
Type: DecayTable::Entry

Function: staubar_2_decays
Module: DecayBit

snubar_electronl_decay_rates
Type: DecayTable::Entry

Function: snubar_electronl_decays
Module: DecayBit

snubar_muonl_decay_rates
Type: DecayTable::Entry

Function: snubar_muonl_decays
Module: DecayBit

snubar_taul_decay_rates
Type: DecayTable::Entry

Function: snubar_taul_decays
Module: DecayBit

charginominus_1_decay_rates
Type: DecayTable::Entry

Function: charginominus_1_decays
Module: DecayBit

charginominus_2_decay_rates
Type: DecayTable::Entry

Function: charginominus_2_decays
Module: DecayBit

t_decay_rates
Type: DecayTable::Entry
Function: FH_t_decays

Module: DecayBit

Higgs_decay_rates
Type: DecayTable::Entry

Function: FH_MSSM_h0_1_decays
Module: DecayBit

h0_2_decay_rates
Type: DecayTable::Entry

Function: FH_h0_2_decays
Module: DecayBit

A0_decay_rates
Type: DecayTable::Entry
Function: FH_A0_decays

Module: DecayBit

Hplus_decay_rates
Type: DecayTable::Entry

Function: FH_Hplus_decays
Module: DecayBit

SuperIso_3_4_init
Type: void

Function: SuperIso_3_4_init
Module: BackendIniBit

Hminus_decay_rates
Type: DecayTable::Entry
Function: Hminus_decays

Module: DecayBit

cascadeMC_Histograms
Type: DarkBit::simpleHistContainter
Function: cascadeMC_Histograms

Module: DarkBit

cascadeMC_DecayTable
Type: DarkBit::DecayChain::DecayTable

Function: cascadeMC_DecayTable
Module: DarkBit

cascadeMC_LoopManagement
Type: void

Function: cascadeMC_LoopManager
Module: DarkBit

IC79WH_data
Type: nudata

Function: IC79WH_full
Module: DarkBit

IC79WL_data
Type: nudata

Function: IC79WL_full
Module: DarkBit

IC79SL_data
Type: nudata

Function: IC79SL_full
Module: DarkBit

CalcRates_XENON100_2012_DDCalc0
Type: bool

Function: CalcRates_XENON100_2012_DDCalc0
Module: DarkBit

CalcRates_LUX_2013_DDCalc0
Type: bool

Function: CalcRates_LUX_2013_DDCalc0
Module: DarkBit

lnL_FermiLATdwarfs
Type: double

Function: lnL_FermiLATdwarfs_gamLike
Module: DarkBit

cascadeMC_gammaSpectra
Type: DarkBit::stringFunkMap

Function: cascadeMC_gammaSpectra
Module: DarkBit

cascadeMC_InitialState
Type: std::string

Function: cascadeMC_InitialState
Module: DarkBit

sigma_SI_p
Type: double

Function: sigma_SI_p_simple
Module: DarkBit

sigma_SI_n
Type: double

Function: sigma_SI_n_simple
Module: DarkBit

sigma_SD_p
Type: double

Function: sigma_SD_p_simple
Module: DarkBit

sigma_SD_n
Type: double

Function: sigma_SD_n_simple
Module: DarkBit

capture_rate_Sun
Type: double

Function: capture_rate_Sun_constant_xsec
Module: DarkBit

equilibration_time_Sun
Type: double

Function: equilibration_time_Sun
Module: DarkBit

MSSM30atMGUT_parameters
Type: ModelParameters

Function: MSSM30atMGUT_parameters
Module: NUHM2

deltarho
Type: triplet<double>

Function: FH_precision_deltarho
Module: PrecisionBit

prec_mw
Type: triplet<double>

Function: FH_precision_mw
Module: PrecisionBit

prec_sinW2_eff
Type: triplet<double>

Function: FH_precision_sinW2
Module: PrecisionBit

HB_LEP_lnL
Type: double

Function: HB_LEP_lnL
Module: ColliderBit

HS_LHC_lnL
Type: double

Function: HS_LHC_lnL
Module: ColliderBit

Bsmumu_untag
Type: double

Function: SI_Bsmumu_untag
Module: FlavBit

Bdmumu
Type: double

Function: SI_Bdmumu
Module: FlavBit

Btaunu
Type: double

Function: SI_Btaunu
Module: FlavBit

BDtaunu
Type: double

Function: SI_BDtaunu
Module: FlavBit

BDtaunu_BDenu
Type: double

Function: SI_BDtaunu_BDenu
Module: FlavBit

Kmunu_pimunu
Type: double

Function: SI_Kmunu_pimunu
Module: FlavBit

Dstaunu
Type: double

Function: SI_Dstaunu
Module: FlavBit

Dsmunu
Type: double

Function: SI_Dsmunu
Module: FlavBit

Dmunu
Type: double

Function: SI_Dmunu
Module: FlavBit

BRBKstarmumu_11_25
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_11_25
Module: FlavBit

BRBKstarmumu_25_40
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_25_40
Module: FlavBit

BRBKstarmumu_40_60
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_40_60
Module: FlavBit

BRBKstarmumu_60_80
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_60_80
Module: FlavBit

BRBKstarmumu_15_17
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_15_17
Module: FlavBit

BRBKstarmumu_17_19
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_17_19
Module: FlavBit

b2sll_M
Type: FlavBit::Flav_measurement_assym

Function: b2sll_measurements
Module: FlavBit

b2sll_LL
Type: double

Function: b2sll_likelihood
Module: FlavBit

b2ll_LL
Type: double

Function: b2ll_likelihood
Module: FlavBit

b2ll_M
Type: FlavBit::Flav_measurement_assym

Function: b2ll_measurements
Module: FlavBit

SL_M
Type: FlavBit::Flav_measurement_assym

Function: SL_measurements
Module: FlavBit

SL_LL
Type: double

Function: SL_likelihood
Module: FlavBit

DD_couplings
Type: DarkBit::DD_couplings

Function: DD_couplings_MicrOmegas
Module: DarkBit

RD_oh2
Type: double

Function: RD_oh2_MicrOmegas
Module: DarkBit

HardScatteringEvent
Type: Pythia8::Event

Function: generatePythia8Event
Module: ColliderBit

ConvertedScatteringEvent
Type: HEPUtils::Event

Function: convertPythia8ParticleEvent
Module: ColliderBit

SimpleSmearingSim
Type: ColliderBit::BuckFastSmear

Function: getBuckFast
Module: ColliderBit

AnalysisContainer
Type: HEPUtilsAnalysisContainer
Function: getAnalysisContainer

Module: ColliderBit

ReconstructedEvent
Type: HEPUtils::Event

Function: reconstructBuckFastEvent
Module: ColliderBit

AnalysisNumbers
Type: ColliderLogLikes
Function: runAnalyses
Module: ColliderBit

lnL_W_mass
Type: double

Function: lnL_W_mass_chi2
Module: PrecisionBit

decay_rates
Type: DecayTable

Function: all_decays
Module: DecayBit

tbar_decay_rates
Type: DecayTable::Entry

Function: tbar_decays
Module: DecayBit

cascadeMC_ChainEvent
Type: DarkBit::DecayChain::ChainContainer

Function: cascadeMC_GenerateChain
Module: DarkBit

cascadeMC_EventCount
Type: DarkBit::stringIntMap

Function: cascadeMC_EventCount
Module: DarkBit

IC79WH_loglike
Type: double

Function: IC79WH_loglike
Module: DarkBit

IC79WH_bgloglike
Type: double

Function: IC79WH_bgloglike
Module: DarkBit

IC79WL_loglike
Type: double

Function: IC79WL_loglike
Module: DarkBit

IC79WL_bgloglike
Type: double

Function: IC79WL_bgloglike
Module: DarkBit

IC79SL_loglike
Type: double

Function: IC79SL_loglike
Module: DarkBit

IC79SL_bgloglike
Type: double

Function: IC79SL_bgloglike
Module: DarkBit

lnL_XENON100_2012
Type: double

Function: XENON100_2012_LogLikelihood_DDCalc0
Module: DarkBit

lnL_LUX_2013
Type: double

Function: LUX_2013_LogLikelihood_DDCalc0
Module: DarkBit

annihilation_rate_Sun
Type: double

Function: annihilation_rate_Sun
Module: DarkBit

MSSM78atMGUT_parameters
Type: ModelParameters

Function: MSSM78atMGUT_parameters
Module: MSSM30atMGUT

lnL_deltarho
Type: double

Function: lnL_deltarho_chi2
Module: PrecisionBit

lnL_sinW2_eff
Type: double

Function: lnL_sinW2_eff_chi2
Module: PrecisionBit

RD_fraction
Type: double

Function: RD_fraction_from_oh2
Module: DarkBit

lnL_oh2
Type: double

Function: lnL_oh2_Simple
Module: DarkBit

LHC_Combined_LogLike
Type: double

Function: calc_LHC_LogLike
Module: ColliderBit

IC79_loglike
Type: double

Function: IC79_loglike
Module: DarkBit

DDCalc0_0_0_init
Type: void

Function: DDCalc0_0_0_init
Module: BackendIniBit

StandardModel_SLHA2_parameters
Type: ModelParameters

Function: primary_parameters
Module: StandardModel_SLHA2

SMINPUTS
Type: SMInputs

Function: get_SMINPUTS
Module: SpecBit

nuclear_params_sigma0_sigmal_parameters
Type: ModelParameters

Function: nuclear_params_sigma0_sigmal_parameters
Module: nuclear_params_sigmas_sigmal

lnL_t_mass
Type: double

Function: lnL_t_mass_chi2
Module: PrecisionBit

lnL_mbmb
Type: double

Function: lnL_mbmb_chi2
Module: PrecisionBit

lnL_alpha_em
Type: double

Function: lnL_alpha_em_chi2
Module: PrecisionBit

lnL_alpha_s
Type: double

Function: lnL_alpha_s_chi2
Module: PrecisionBit

lnL_light_quark_masses
Type: double

Function: lnL_light_quark_masses_chi2
Module: PrecisionBit

nuclear_params_fnq_parameters
Type: ModelParameters

Function: nuclear_params_fnq_parameters
Module: nuclear_params_sigma0_sigmal

nuclear_params_sigmas_sigmal_parameters
Type: ModelParameters

Function: primary_parameters
Module: nuclear_params_sigmas_sigmal

lnL_SI_nuclear_parameters
Type: double

Function: lnL_sigmas_sigmal
Module: DarkBit

HiggsBounds_4_2_1_init
Type: void

Function: HiggsBounds_4_2_1_init
Module: BackendIniBit

nulike_1_0_0_init
Type: void

Function: nulike_1_0_0_init
Module: BackendIniBit

Pythia_8_209_init
Type: void

Function: Pythia_8_209_init
Module: BackendIniBit

DarkSUSY_5_1_1_init
Type: void

Function: DarkSUSY_5_1_1_init
Module: BackendIniBit

SimYieldTable
Type: DarkBit::SimYieldTable

Function: SimYieldTable_DarkSUSY
Module: DarkBit

gamLike_1_0_0_init
Type: void

Function: gamLike_1_0_0_init
Module: BackendIniBit

HiggsSignals_1_4_init
Type: void

Function: HiggsSignals_1_4_init
Module: BackendIniBit

cascadeMC_FinalStates
Type: std::vector<std::string>

Function: cascadeMC_FinalStates
Module: DarkBit

Debug_Cap
Type: bool

Function: Debug
Module: FlavBit

Debug_Cap_LL
Type: bool

Function: Debug_LL
Module: FlavBit

W_plus_decay_rates
Type: DecayTable::Entry
Function: W_plus_decays

Module: DecayBit

W_minus_decay_rates
Type: DecayTable::Entry

Function: W_minus_decays
Module: DecayBit

Z_decay_rates
Type: DecayTable::Entry

Function: Z_decays
Module: DecayBit

mu_plus_decay_rates
Type: DecayTable::Entry
Function: mu_plus_decays

Module: DecayBit

mu_minus_decay_rates
Type: DecayTable::Entry

Function: mu_minus_decays
Module: DecayBit

tau_plus_decay_rates
Type: DecayTable::Entry
Function: tau_plus_decays

Module: DecayBit

tau_minus_decay_rates
Type: DecayTable::Entry

Function: tau_minus_decays
Module: DecayBit

pi_0_decay_rates
Type: DecayTable::Entry
Function: pi_0_decays

Module: DecayBit

pi_plus_decay_rates
Type: DecayTable::Entry
Function: pi_plus_decays

Module: DecayBit

pi_minus_decay_rates
Type: DecayTable::Entry

Function: pi_minus_decays
Module: DecayBit

eta_decay_rates
Type: DecayTable::Entry

Function: eta_decays
Module: DecayBit

rho_0_decay_rates
Type: DecayTable::Entry
Function: rho_0_decays

Module: DecayBit

rho_plus_decay_rates
Type: DecayTable::Entry
Function: rho_plus_decays

Module: DecayBit

rho_minus_decay_rates
Type: DecayTable::Entry

Function: rho_minus_decays
Module: DecayBit

omega_decay_rates
Type: DecayTable::Entry
Function: omega_decays

Module: DecayBit

IC79WH_data
Type: nudata

Function: IC79WH_full
Module: DarkBit

IC79SL_data
Type: nudata

Function: IC79SL_full
Module: DarkBit

sigma_S
Type: do

Function: sigma_
Module: D

sigma_SI_n
Type: double

Function: sigma_SI_n_simple
Module: DarkBit

sigma_SD_p
Type: double

Function: sigma_SD_p_simple
Module: DarkBit

capture_rate_Sun
Type: double

Function: capture_rate_Sun_constant_xsec
Module: DarkBit

equilibration_time_Sun
Type: double

Function: equilibration_time_Sun
Module: DarkBit

annihilation_rate_Sun
Type: double

Function: annihilation_rate_Sun
Module: DarkBit

nulike_1_0_6_init
Type: void

Function: nulike_1_0_6_init
Module: BackendIniBit

==

https://indico.cern.ch/event/922783/contributions/4892504/attachments/2481115/4260114/AB_IDM_2022.pdf
https://gambit.hepforge.org/pubs


The GAMBIT framework

■ Easily extendable, modular software framework to
confront combined models with joint likelihood from
many experimentsA. Beniwal’s talk on Mon

■ Studies on SUSY, scalar singlet, Higgs portal, RHN, axion
models, …GAMBIT publication list

■ External codes can be integrated!

■ Solves dependency tree of all required
parts, respecting the user’s rules/options

ü Ensures consistency for complex models
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CMSSM_parameters
Type: ModelParameters

Function: primary_parameters
Module: CMSSM

unimproved_MSSM_spectrum
Type: const Spectrum*

Function: get_CMSSM_spectrum
Module: SpecBit

DarkSUSY_PointInit
Type: bool

Function: DarkSUSY_PointInit_MSSM
Module: DarkBit

DarkMatter_ID
Type: std::string

Function: DarkMatter_ID_MSSM30atQ
Module: DarkBit

NUHM1_parameters
Type: ModelParameters

Function: NUHM1_parameters
Module: CMSSM

FeynHiggs_2_11_init
Type: void

Function: FeynHiggs_2_11_init
Module: BackendIniBit

MSSM_spectrum
Type: const Spectrum*

Function: make_MSSM_precision_spectrum
Module: PrecisionBit

MSSM78atQ_parameters
Type: ModelParameters

Function: MSSM78atQ_parameters
Module: MSSM78atMGUT

TH_ProcessCatalog
Type: DarkBit::TH_ProcessCatalog

Function: TH_ProcessCatalog_MSSM
Module: DarkBit

nuyield_ptr
Type: nuyield_info

Function: nuyield_from_DS
Module: DarkBit

SetWIMP_DDCalc0
Type: bool

Function: SetWIMP_DDCalc0
Module: DarkBit

GA_AnnYield
Type: Funk::Funk

Function: GA_AnnYield_General
Module: DarkBit

GA_missingFinalStates
Type: std::vector<std::string>

Function: GA_missingFinalStates
Module: DarkBit

mwimp
Type: double

Function: mwimp_generic
Module: DarkBit

sigmav
Type: double

Function: sigmav_late_universe
Module: DarkBit

NUHM2_parameters
Type: ModelParameters

Function: NUHM2_parameters
Module: NUHM1

FH_HiggsProd
Type: fh_HiggsProd

Function: FH_HiggsProd
Module: ColliderBit

FH_MSSMMasses
Type: fh_MSSMMassObs

Function: FH_MSSMMasses
Module: SpecBit

prec_HiggsMasses
Type: fh_HiggsMassObs

Function: FH_HiggsMasses
Module: SpecBit

Higgs_Couplings
Type: fh_Couplings

Function: FH_Couplings
Module: SpecBit

FH_Precision
Type: fh_PrecisionObs

Function: FH_PrecisionObs
Module: PrecisionBit

HB_ModelParameters
Type: hb_ModelParameters

Function: MSSMHiggs_ModelParameters
Module: ColliderBit

SUSY_HIT_1_5_init
Type: void

Function: SUSY_HIT_1_5_init
Module: BackendIniBit

ALEPH_Selectron_LLike
Type: double

Function: ALEPH_Selectron_Conservative_LLike
Module: ColliderBit

L3_Selectron_LLike
Type: double

Function: L3_Selectron_Conservative_LLike
Module: ColliderBit

ALEPH_Smuon_LLike
Type: double

Function: ALEPH_Smuon_Conservative_LLike
Module: ColliderBit

L3_Smuon_LLike
Type: double

Function: L3_Smuon_Conservative_LLike
Module: ColliderBit

ALEPH_Stau_LLike
Type: double

Function: ALEPH_Stau_Conservative_LLike
Module: ColliderBit

L3_Stau_LLike
Type: double

Function: L3_Stau_Conservative_LLike
Module: ColliderBit

FlavBit_fill
Type: parameters

Function: SI_FlavBit_fill
Module: FlavBit

MicrOmegas_3_5_5_init
Type: void

Function: MicrOmegas_3_5_5_init
Module: BackendIniBit

ColliderOperator
Type: void

Function: operateLHCLoop
Module: ColliderBit

HardScatteringSim
Type: ColliderBit::SpecializablePythia

Function: getPythia
Module: ColliderBit

LEP208_xsec_selselbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_selselbar
Module: ColliderBit

LEP208_xsec_serserbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_serserbar
Module: ColliderBit

LEP208_xsec_smulsmulbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_smulsmulbar
Module: ColliderBit

LEP208_xsec_smursmurbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_smursmurbar
Module: ColliderBit

LEP208_xsec_stau1stau1bar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_stau1stau1bar
Module: ColliderBit

LEP208_xsec_stau2stau2bar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_stau2stau2bar
Module: ColliderBit

LEP208_xsec_chi00_12
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chi00_12
Module: ColliderBit

OPAL_Neutralino_Hadronic_LLike
Type: double

Function: OPAL_Neutralino_Hadronic_Conservative_LLike
Module: ColliderBit

LEP208_xsec_chi00_13
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chi00_13
Module: ColliderBit

LEP208_xsec_chi00_14
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chi00_14
Module: ColliderBit

LEP208_xsec_chipm_11
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chipm_11
Module: ColliderBit

OPAL_Chargino_Hadronic_LLike
Type: double

Function: OPAL_Chargino_Hadronic_Conservative_LLike
Module: ColliderBit

OPAL_Chargino_SemiLeptonic_LLike
Type: double

Function: OPAL_Chargino_SemiLeptonic_Conservative_LLike
Module: ColliderBit

OPAL_Chargino_Leptonic_LLike
Type: double

Function: OPAL_Chargino_Leptonic_Conservative_LLike
Module: ColliderBit

OPAL_Chargino_All_Channels_LLike
Type: double

Function: OPAL_Chargino_All_Channels_Conservative_LLike
Module: ColliderBit

LEP208_xsec_chipm_22
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chipm_22
Module: ColliderBit

LEP205_xsec_selselbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_selselbar
Module: ColliderBit

LEP205_xsec_serserbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_serserbar
Module: ColliderBit

LEP205_xsec_smulsmulbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_smulsmulbar
Module: ColliderBit

LEP205_xsec_smursmurbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_smursmurbar
Module: ColliderBit

LEP205_xsec_stau1stau1bar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_stau1stau1bar
Module: ColliderBit

LEP205_xsec_stau2stau2bar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_stau2stau2bar
Module: ColliderBit

LEP188_xsec_chi00_12
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chi00_12
Module: ColliderBit

L3_Neutralino_All_Channels_LLike
Type: double

Function: L3_Neutralino_All_Channels_Conservative_LLike
Module: ColliderBit

L3_Neutralino_Leptonic_LLike
Type: double

Function: L3_Neutralino_Leptonic_Conservative_LLike
Module: ColliderBit

LEP188_xsec_chi00_13
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chi00_13
Module: ColliderBit

LEP188_xsec_chi00_14
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chi00_14
Module: ColliderBit

LEP188_xsec_chipm_11
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chipm_11
Module: ColliderBit

L3_Chargino_All_Channels_LLike
Type: double

Function: L3_Chargino_All_Channels_Conservative_LLike
Module: ColliderBit

L3_Chargino_Leptonic_LLike
Type: double

Function: L3_Chargino_Leptonic_Conservative_LLike
Module: ColliderBit

LEP188_xsec_chipm_22
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chipm_22
Module: ColliderBit

mw
Type: triplet<double>

Function: mw_from_MSSM_spectrum
Module: PrecisionBit

SLHA1_violation
Type: int

Function: check_first_sec_gen_mixing
Module: DecayBit

SLHA_pseudonyms
Type: DecayBit::mass_es_pseudonyms
Function: get_mass_es_pseudonyms

Module: DecayBit

gluino_decay_rates
Type: DecayTable::Entry
Function: gluino_decays

Module: DecayBit

stop_1_decay_rates
Type: DecayTable::Entry
Function: stop_1_decays

Module: DecayBit

stop_2_decay_rates
Type: DecayTable::Entry
Function: stop_2_decays

Module: DecayBit

sbottom_1_decay_rates
Type: DecayTable::Entry

Function: sbottom_1_decays
Module: DecayBit

sbottom_2_decay_rates
Type: DecayTable::Entry

Function: sbottom_2_decays
Module: DecayBit

sup_l_decay_rates
Type: DecayTable::Entry
Function: sup_l_decays

Module: DecayBit

sup_r_decay_rates
Type: DecayTable::Entry
Function: sup_r_decays

Module: DecayBit

sdown_l_decay_rates
Type: DecayTable::Entry
Function: sdown_l_decays

Module: DecayBit

sdown_r_decay_rates
Type: DecayTable::Entry
Function: sdown_r_decays

Module: DecayBit

scharm_l_decay_rates
Type: DecayTable::Entry

Function: scharm_l_decays
Module: DecayBit

scharm_r_decay_rates
Type: DecayTable::Entry

Function: scharm_r_decays
Module: DecayBit

sstrange_l_decay_rates
Type: DecayTable::Entry

Function: sstrange_l_decays
Module: DecayBit

sstrange_r_decay_rates
Type: DecayTable::Entry

Function: sstrange_r_decays
Module: DecayBit

selectron_l_decay_rates
Type: DecayTable::Entry

Function: selectron_l_decays
Module: DecayBit

selectron_r_decay_rates
Type: DecayTable::Entry

Function: selectron_r_decays
Module: DecayBit

smuon_l_decay_rates
Type: DecayTable::Entry
Function: smuon_l_decays

Module: DecayBit

smuon_r_decay_rates
Type: DecayTable::Entry

Function: smuon_r_decays
Module: DecayBit

stau_1_decay_rates
Type: DecayTable::Entry
Function: stau_1_decays

Module: DecayBit

stau_2_decay_rates
Type: DecayTable::Entry
Function: stau_2_decays

Module: DecayBit

snu_electronl_decay_rates
Type: DecayTable::Entry

Function: snu_electronl_decays
Module: DecayBit

snu_muonl_decay_rates
Type: DecayTable::Entry

Function: snu_muonl_decays
Module: DecayBit

snu_taul_decay_rates
Type: DecayTable::Entry
Function: snu_taul_decays

Module: DecayBit

charginoplus_1_decay_rates
Type: DecayTable::Entry

Function: charginoplus_1_decays
Module: DecayBit

charginoplus_2_decay_rates
Type: DecayTable::Entry

Function: charginoplus_2_decays
Module: DecayBit

neutralino_1_decay_rates
Type: DecayTable::Entry

Function: neutralino_1_decays
Module: DecayBit

neutralino_2_decay_rates
Type: DecayTable::Entry

Function: neutralino_2_decays
Module: DecayBit

neutralino_3_decay_rates
Type: DecayTable::Entry

Function: neutralino_3_decays
Module: DecayBit

neutralino_4_decay_rates
Type: DecayTable::Entry

Function: neutralino_4_decays
Module: DecayBit

stopbar_1_decay_rates
Type: DecayTable::Entry

Function: stopbar_1_decays
Module: DecayBit

stopbar_2_decay_rates
Type: DecayTable::Entry

Function: stopbar_2_decays
Module: DecayBit

sbottombar_1_decay_rates
Type: DecayTable::Entry

Function: sbottombar_1_decays
Module: DecayBit

sbottombar_2_decay_rates
Type: DecayTable::Entry

Function: sbottombar_2_decays
Module: DecayBit

supbar_l_decay_rates
Type: DecayTable::Entry
Function: supbar_l_decays

Module: DecayBit

supbar_r_decay_rates
Type: DecayTable::Entry
Function: supbar_r_decays

Module: DecayBit

sdownbar_l_decay_rates
Type: DecayTable::Entry

Function: sdownbar_l_decays
Module: DecayBit

sdownbar_r_decay_rates
Type: DecayTable::Entry

Function: sdownbar_r_decays
Module: DecayBit

scharmbar_l_decay_rates
Type: DecayTable::Entry

Function: scharmbar_l_decays
Module: DecayBit

scharmbar_r_decay_rates
Type: DecayTable::Entry

Function: scharmbar_r_decays
Module: DecayBit

sstrangebar_l_decay_rates
Type: DecayTable::Entry

Function: sstrangebar_l_decays
Module: DecayBit

sstrangebar_r_decay_rates
Type: DecayTable::Entry

Function: sstrangebar_r_decays
Module: DecayBit

selectronbar_l_decay_rates
Type: DecayTable::Entry

Function: selectronbar_l_decays
Module: DecayBit

selectronbar_r_decay_rates
Type: DecayTable::Entry

Function: selectronbar_r_decays
Module: DecayBit

smuonbar_l_decay_rates
Type: DecayTable::Entry

Function: smuonbar_l_decays
Module: DecayBit

smuonbar_r_decay_rates
Type: DecayTable::Entry

Function: smuonbar_r_decays
Module: DecayBit

staubar_1_decay_rates
Type: DecayTable::Entry

Function: staubar_1_decays
Module: DecayBit

staubar_2_decay_rates
Type: DecayTable::Entry

Function: staubar_2_decays
Module: DecayBit

snubar_electronl_decay_rates
Type: DecayTable::Entry

Function: snubar_electronl_decays
Module: DecayBit

snubar_muonl_decay_rates
Type: DecayTable::Entry

Function: snubar_muonl_decays
Module: DecayBit

snubar_taul_decay_rates
Type: DecayTable::Entry

Function: snubar_taul_decays
Module: DecayBit

charginominus_1_decay_rates
Type: DecayTable::Entry

Function: charginominus_1_decays
Module: DecayBit

charginominus_2_decay_rates
Type: DecayTable::Entry

Function: charginominus_2_decays
Module: DecayBit

t_decay_rates
Type: DecayTable::Entry
Function: FH_t_decays

Module: DecayBit

Higgs_decay_rates
Type: DecayTable::Entry

Function: FH_MSSM_h0_1_decays
Module: DecayBit

h0_2_decay_rates
Type: DecayTable::Entry

Function: FH_h0_2_decays
Module: DecayBit

A0_decay_rates
Type: DecayTable::Entry
Function: FH_A0_decays

Module: DecayBit

Hplus_decay_rates
Type: DecayTable::Entry

Function: FH_Hplus_decays
Module: DecayBit

SuperIso_3_4_init
Type: void

Function: SuperIso_3_4_init
Module: BackendIniBit

Hminus_decay_rates
Type: DecayTable::Entry
Function: Hminus_decays

Module: DecayBit

cascadeMC_Histograms
Type: DarkBit::simpleHistContainter
Function: cascadeMC_Histograms

Module: DarkBit

cascadeMC_DecayTable
Type: DarkBit::DecayChain::DecayTable

Function: cascadeMC_DecayTable
Module: DarkBit

cascadeMC_LoopManagement
Type: void

Function: cascadeMC_LoopManager
Module: DarkBit

IC79WH_data
Type: nudata

Function: IC79WH_full
Module: DarkBit

IC79WL_data
Type: nudata

Function: IC79WL_full
Module: DarkBit

IC79SL_data
Type: nudata

Function: IC79SL_full
Module: DarkBit

CalcRates_XENON100_2012_DDCalc0
Type: bool

Function: CalcRates_XENON100_2012_DDCalc0
Module: DarkBit

CalcRates_LUX_2013_DDCalc0
Type: bool

Function: CalcRates_LUX_2013_DDCalc0
Module: DarkBit

lnL_FermiLATdwarfs
Type: double

Function: lnL_FermiLATdwarfs_gamLike
Module: DarkBit

cascadeMC_gammaSpectra
Type: DarkBit::stringFunkMap

Function: cascadeMC_gammaSpectra
Module: DarkBit

cascadeMC_InitialState
Type: std::string

Function: cascadeMC_InitialState
Module: DarkBit

sigma_SI_p
Type: double

Function: sigma_SI_p_simple
Module: DarkBit

sigma_SI_n
Type: double

Function: sigma_SI_n_simple
Module: DarkBit

sigma_SD_p
Type: double

Function: sigma_SD_p_simple
Module: DarkBit

sigma_SD_n
Type: double

Function: sigma_SD_n_simple
Module: DarkBit

capture_rate_Sun
Type: double

Function: capture_rate_Sun_constant_xsec
Module: DarkBit

equilibration_time_Sun
Type: double

Function: equilibration_time_Sun
Module: DarkBit

MSSM30atMGUT_parameters
Type: ModelParameters

Function: MSSM30atMGUT_parameters
Module: NUHM2

deltarho
Type: triplet<double>

Function: FH_precision_deltarho
Module: PrecisionBit

prec_mw
Type: triplet<double>

Function: FH_precision_mw
Module: PrecisionBit

prec_sinW2_eff
Type: triplet<double>

Function: FH_precision_sinW2
Module: PrecisionBit

HB_LEP_lnL
Type: double

Function: HB_LEP_lnL
Module: ColliderBit

HS_LHC_lnL
Type: double

Function: HS_LHC_lnL
Module: ColliderBit

Bsmumu_untag
Type: double

Function: SI_Bsmumu_untag
Module: FlavBit

Bdmumu
Type: double

Function: SI_Bdmumu
Module: FlavBit

Btaunu
Type: double

Function: SI_Btaunu
Module: FlavBit

BDtaunu
Type: double

Function: SI_BDtaunu
Module: FlavBit

BDtaunu_BDenu
Type: double

Function: SI_BDtaunu_BDenu
Module: FlavBit

Kmunu_pimunu
Type: double

Function: SI_Kmunu_pimunu
Module: FlavBit

Dstaunu
Type: double

Function: SI_Dstaunu
Module: FlavBit

Dsmunu
Type: double

Function: SI_Dsmunu
Module: FlavBit

Dmunu
Type: double

Function: SI_Dmunu
Module: FlavBit

BRBKstarmumu_11_25
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_11_25
Module: FlavBit

BRBKstarmumu_25_40
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_25_40
Module: FlavBit

BRBKstarmumu_40_60
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_40_60
Module: FlavBit

BRBKstarmumu_60_80
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_60_80
Module: FlavBit

BRBKstarmumu_15_17
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_15_17
Module: FlavBit

BRBKstarmumu_17_19
Type: Flav_KstarMuMu_obs

Function: SI_BRBKstarmumu_17_19
Module: FlavBit

b2sll_M
Type: FlavBit::Flav_measurement_assym

Function: b2sll_measurements
Module: FlavBit

b2sll_LL
Type: double

Function: b2sll_likelihood
Module: FlavBit

b2ll_LL
Type: double

Function: b2ll_likelihood
Module: FlavBit

b2ll_M
Type: FlavBit::Flav_measurement_assym

Function: b2ll_measurements
Module: FlavBit

SL_M
Type: FlavBit::Flav_measurement_assym

Function: SL_measurements
Module: FlavBit

SL_LL
Type: double

Function: SL_likelihood
Module: FlavBit

DD_couplings
Type: DarkBit::DD_couplings

Function: DD_couplings_MicrOmegas
Module: DarkBit

RD_oh2
Type: double

Function: RD_oh2_MicrOmegas
Module: DarkBit

HardScatteringEvent
Type: Pythia8::Event

Function: generatePythia8Event
Module: ColliderBit

ConvertedScatteringEvent
Type: HEPUtils::Event

Function: convertPythia8ParticleEvent
Module: ColliderBit

SimpleSmearingSim
Type: ColliderBit::BuckFastSmear

Function: getBuckFast
Module: ColliderBit

AnalysisContainer
Type: HEPUtilsAnalysisContainer
Function: getAnalysisContainer

Module: ColliderBit

ReconstructedEvent
Type: HEPUtils::Event

Function: reconstructBuckFastEvent
Module: ColliderBit

AnalysisNumbers
Type: ColliderLogLikes
Function: runAnalyses
Module: ColliderBit

lnL_W_mass
Type: double

Function: lnL_W_mass_chi2
Module: PrecisionBit

decay_rates
Type: DecayTable

Function: all_decays
Module: DecayBit

tbar_decay_rates
Type: DecayTable::Entry

Function: tbar_decays
Module: DecayBit

cascadeMC_ChainEvent
Type: DarkBit::DecayChain::ChainContainer

Function: cascadeMC_GenerateChain
Module: DarkBit

cascadeMC_EventCount
Type: DarkBit::stringIntMap

Function: cascadeMC_EventCount
Module: DarkBit

IC79WH_loglike
Type: double

Function: IC79WH_loglike
Module: DarkBit

IC79WH_bgloglike
Type: double

Function: IC79WH_bgloglike
Module: DarkBit

IC79WL_loglike
Type: double

Function: IC79WL_loglike
Module: DarkBit

IC79WL_bgloglike
Type: double

Function: IC79WL_bgloglike
Module: DarkBit

IC79SL_loglike
Type: double

Function: IC79SL_loglike
Module: DarkBit

IC79SL_bgloglike
Type: double

Function: IC79SL_bgloglike
Module: DarkBit

lnL_XENON100_2012
Type: double

Function: XENON100_2012_LogLikelihood_DDCalc0
Module: DarkBit

lnL_LUX_2013
Type: double

Function: LUX_2013_LogLikelihood_DDCalc0
Module: DarkBit

annihilation_rate_Sun
Type: double

Function: annihilation_rate_Sun
Module: DarkBit

MSSM78atMGUT_parameters
Type: ModelParameters

Function: MSSM78atMGUT_parameters
Module: MSSM30atMGUT

lnL_deltarho
Type: double

Function: lnL_deltarho_chi2
Module: PrecisionBit

lnL_sinW2_eff
Type: double

Function: lnL_sinW2_eff_chi2
Module: PrecisionBit

RD_fraction
Type: double

Function: RD_fraction_from_oh2
Module: DarkBit

lnL_oh2
Type: double

Function: lnL_oh2_Simple
Module: DarkBit

LHC_Combined_LogLike
Type: double

Function: calc_LHC_LogLike
Module: ColliderBit

IC79_loglike
Type: double

Function: IC79_loglike
Module: DarkBit

DDCalc0_0_0_init
Type: void

Function: DDCalc0_0_0_init
Module: BackendIniBit

StandardModel_SLHA2_parameters
Type: ModelParameters

Function: primary_parameters
Module: StandardModel_SLHA2

SMINPUTS
Type: SMInputs

Function: get_SMINPUTS
Module: SpecBit

nuclear_params_sigma0_sigmal_parameters
Type: ModelParameters

Function: nuclear_params_sigma0_sigmal_parameters
Module: nuclear_params_sigmas_sigmal

lnL_t_mass
Type: double

Function: lnL_t_mass_chi2
Module: PrecisionBit

lnL_mbmb
Type: double

Function: lnL_mbmb_chi2
Module: PrecisionBit

lnL_alpha_em
Type: double

Function: lnL_alpha_em_chi2
Module: PrecisionBit

lnL_alpha_s
Type: double

Function: lnL_alpha_s_chi2
Module: PrecisionBit

lnL_light_quark_masses
Type: double

Function: lnL_light_quark_masses_chi2
Module: PrecisionBit

nuclear_params_fnq_parameters
Type: ModelParameters

Function: nuclear_params_fnq_parameters
Module: nuclear_params_sigma0_sigmal

nuclear_params_sigmas_sigmal_parameters
Type: ModelParameters

Function: primary_parameters
Module: nuclear_params_sigmas_sigmal

lnL_SI_nuclear_parameters
Type: double

Function: lnL_sigmas_sigmal
Module: DarkBit

HiggsBounds_4_2_1_init
Type: void

Function: HiggsBounds_4_2_1_init
Module: BackendIniBit

nulike_1_0_0_init
Type: void

Function: nulike_1_0_0_init
Module: BackendIniBit

Pythia_8_209_init
Type: void

Function: Pythia_8_209_init
Module: BackendIniBit

DarkSUSY_5_1_1_init
Type: void

Function: DarkSUSY_5_1_1_init
Module: BackendIniBit

SimYieldTable
Type: DarkBit::SimYieldTable

Function: SimYieldTable_DarkSUSY
Module: DarkBit

gamLike_1_0_0_init
Type: void

Function: gamLike_1_0_0_init
Module: BackendIniBit

HiggsSignals_1_4_init
Type: void

Function: HiggsSignals_1_4_init
Module: BackendIniBit

cascadeMC_FinalStates
Type: std::vector<std::string>

Function: cascadeMC_FinalStates
Module: DarkBit

Debug_Cap
Type: bool

Function: Debug
Module: FlavBit

Debug_Cap_LL
Type: bool

Function: Debug_LL
Module: FlavBit

W_plus_decay_rates
Type: DecayTable::Entry
Function: W_plus_decays

Module: DecayBit

W_minus_decay_rates
Type: DecayTable::Entry

Function: W_minus_decays
Module: DecayBit

Z_decay_rates
Type: DecayTable::Entry

Function: Z_decays
Module: DecayBit

mu_plus_decay_rates
Type: DecayTable::Entry
Function: mu_plus_decays

Module: DecayBit

mu_minus_decay_rates
Type: DecayTable::Entry

Function: mu_minus_decays
Module: DecayBit

tau_plus_decay_rates
Type: DecayTable::Entry
Function: tau_plus_decays

Module: DecayBit

tau_minus_decay_rates
Type: DecayTable::Entry

Function: tau_minus_decays
Module: DecayBit

pi_0_decay_rates
Type: DecayTable::Entry
Function: pi_0_decays

Module: DecayBit

pi_plus_decay_rates
Type: DecayTable::Entry
Function: pi_plus_decays

Module: DecayBit

pi_minus_decay_rates
Type: DecayTable::Entry

Function: pi_minus_decays
Module: DecayBit

eta_decay_rates
Type: DecayTable::Entry

Function: eta_decays
Module: DecayBit

rho_0_decay_rates
Type: DecayTable::Entry
Function: rho_0_decays

Module: DecayBit

rho_plus_decay_rates
Type: DecayTable::Entry
Function: rho_plus_decays

Module: DecayBit

rho_minus_decay_rates
Type: DecayTable::Entry

Function: rho_minus_decays
Module: DecayBit

omega_decay_rates
Type: DecayTable::Entry
Function: omega_decays

Module: DecayBit

IC79WH_data
Type: nudata

Function: IC79WH_full
Module: DarkBit

IC79SL_data
Type: nudata

Function: IC79SL_full
Module: DarkBit

sigma_S
Type: do

Function: sigma_
Module: D

sigma_SI_n
Type: double

Function: sigma_SI_n_simple
Module: DarkBit

sigma_SD_p
Type: double

Function: sigma_SD_p_simple
Module: DarkBit

capture_rate_Sun
Type: double

Function: capture_rate_Sun_constant_xsec
Module: DarkBit

equilibration_time_Sun
Type: double

Function: equilibration_time_Sun
Module: DarkBit

annihilation_rate_Sun
Type: double

Function: annihilation_rate_Sun
Module: DarkBit

nulike_1_0_6_init
Type: void

Function: nulike_1_0_6_init
Module: BackendIniBit

==

https://indico.cern.ch/event/922783/contributions/4892504/attachments/2481115/4260114/AB_IDM_2022.pdf
https://gambit.hepforge.org/pubs


The GAMBIT framework

■ Easily extendable, modular software framework to
confront combined models with joint likelihood from
many experimentsA. Beniwal’s talk on Mon

■ Studies on SUSY, scalar singlet, Higgs portal, RHN, axion
models, …GAMBIT publication list

■ External codes can be integrated!

■ Solves dependency tree of all required
parts, respecting the user’s rules/options

ü Ensures consistency for complex models
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CMSSM_parameters
Type: ModelParameters

Function: primary_parameters
Module: CMSSM

unimproved_MSSM_spectrum
Type: const Spectrum*

Function: get_CMSSM_spectrum
Module: SpecBit

DarkSUSY_PointInit
Type: bool

Function: DarkSUSY_PointInit_MSSM
Module: DarkBit

DarkMatter_ID
Type: std::string

Function: DarkMatter_ID_MSSM30atQ
Module: DarkBit

NUHM1_parameters
Type: ModelParameters

Function: NUHM1_parameters
Module: CMSSM

FeynHiggs_2_11_init
Type: void

Function: FeynHiggs_2_11_init
Module: BackendIniBit

MSSM_spectrum
Type: const Spectrum*

Function: make_MSSM_precision_spectrum
Module: PrecisionBit

MSSM78atQ_parameters
Type: ModelParameters

Function: MSSM78atQ_parameters
Module: MSSM78atMGUT

TH_ProcessCatalog
Type: DarkBit::TH_ProcessCatalog

Function: TH_ProcessCatalog_MSSM
Module: DarkBit

nuyield_ptr
Type: nuyield_info

Function: nuyield_from_DS
Module: DarkBit

SetWIMP_DDCalc0
Type: bool

Function: SetWIMP_DDCalc0
Module: DarkBit

GA_AnnYield
Type: Funk::Funk

Function: GA_AnnYield_General
Module: DarkBit

GA_missingFinalStates
Type: std::vector<std::string>

Function: GA_missingFinalStates
Module: DarkBit

mwimp
Type: double

Function: mwimp_generic
Module: DarkBit

sigmav
Type: double

Function: sigmav_late_universe
Module: DarkBit

NUHM2_parameters
Type: ModelParameters

Function: NUHM2_parameters
Module: NUHM1

FH_HiggsProd
Type: fh_HiggsProd

Function: FH_HiggsProd
Module: ColliderBit

FH_MSSMMasses
Type: fh_MSSMMassObs

Function: FH_MSSMMasses
Module: SpecBit

prec_HiggsMasses
Type: fh_HiggsMassObs

Function: FH_HiggsMasses
Module: SpecBit

Higgs_Couplings
Type: fh_Couplings

Function: FH_Couplings
Module: SpecBit

FH_Precision
Type: fh_PrecisionObs

Function: FH_PrecisionObs
Module: PrecisionBit

HB_ModelParameters
Type: hb_ModelParameters

Function: MSSMHiggs_ModelParameters
Module: ColliderBit

SUSY_HIT_1_5_init
Type: void

Function: SUSY_HIT_1_5_init
Module: BackendIniBit

ALEPH_Selectron_LLike
Type: double

Function: ALEPH_Selectron_Conservative_LLike
Module: ColliderBit

L3_Selectron_LLike
Type: double

Function: L3_Selectron_Conservative_LLike
Module: ColliderBit

ALEPH_Smuon_LLike
Type: double

Function: ALEPH_Smuon_Conservative_LLike
Module: ColliderBit

L3_Smuon_LLike
Type: double

Function: L3_Smuon_Conservative_LLike
Module: ColliderBit

ALEPH_Stau_LLike
Type: double

Function: ALEPH_Stau_Conservative_LLike
Module: ColliderBit

L3_Stau_LLike
Type: double

Function: L3_Stau_Conservative_LLike
Module: ColliderBit

FlavBit_fill
Type: parameters

Function: SI_FlavBit_fill
Module: FlavBit

MicrOmegas_3_5_5_init
Type: void

Function: MicrOmegas_3_5_5_init
Module: BackendIniBit

ColliderOperator
Type: void

Function: operateLHCLoop
Module: ColliderBit

HardScatteringSim
Type: ColliderBit::SpecializablePythia

Function: getPythia
Module: ColliderBit

LEP208_xsec_selselbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_selselbar
Module: ColliderBit

LEP208_xsec_serserbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_serserbar
Module: ColliderBit

LEP208_xsec_smulsmulbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_smulsmulbar
Module: ColliderBit

LEP208_xsec_smursmurbar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_smursmurbar
Module: ColliderBit

LEP208_xsec_stau1stau1bar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_stau1stau1bar
Module: ColliderBit

LEP208_xsec_stau2stau2bar
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_stau2stau2bar
Module: ColliderBit

LEP208_xsec_chi00_12
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chi00_12
Module: ColliderBit

OPAL_Neutralino_Hadronic_LLike
Type: double

Function: OPAL_Neutralino_Hadronic_Conservative_LLike
Module: ColliderBit

LEP208_xsec_chi00_13
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chi00_13
Module: ColliderBit

LEP208_xsec_chi00_14
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chi00_14
Module: ColliderBit

LEP208_xsec_chipm_11
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chipm_11
Module: ColliderBit

OPAL_Chargino_Hadronic_LLike
Type: double

Function: OPAL_Chargino_Hadronic_Conservative_LLike
Module: ColliderBit

OPAL_Chargino_SemiLeptonic_LLike
Type: double

Function: OPAL_Chargino_SemiLeptonic_Conservative_LLike
Module: ColliderBit

OPAL_Chargino_Leptonic_LLike
Type: double

Function: OPAL_Chargino_Leptonic_Conservative_LLike
Module: ColliderBit

OPAL_Chargino_All_Channels_LLike
Type: double

Function: OPAL_Chargino_All_Channels_Conservative_LLike
Module: ColliderBit

LEP208_xsec_chipm_22
Type: triplet<double>

Function: LEP208_SLHA1_convention_xsec_chipm_22
Module: ColliderBit

LEP205_xsec_selselbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_selselbar
Module: ColliderBit

LEP205_xsec_serserbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_serserbar
Module: ColliderBit

LEP205_xsec_smulsmulbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_smulsmulbar
Module: ColliderBit

LEP205_xsec_smursmurbar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_smursmurbar
Module: ColliderBit

LEP205_xsec_stau1stau1bar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_stau1stau1bar
Module: ColliderBit

LEP205_xsec_stau2stau2bar
Type: triplet<double>

Function: LEP205_SLHA1_convention_xsec_stau2stau2bar
Module: ColliderBit

LEP188_xsec_chi00_12
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chi00_12
Module: ColliderBit

L3_Neutralino_All_Channels_LLike
Type: double

Function: L3_Neutralino_All_Channels_Conservative_LLike
Module: ColliderBit

L3_Neutralino_Leptonic_LLike
Type: double

Function: L3_Neutralino_Leptonic_Conservative_LLike
Module: ColliderBit

LEP188_xsec_chi00_13
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chi00_13
Module: ColliderBit

LEP188_xsec_chi00_14
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chi00_14
Module: ColliderBit

LEP188_xsec_chipm_11
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chipm_11
Module: ColliderBit

L3_Chargino_All_Channels_LLike
Type: double

Function: L3_Chargino_All_Channels_Conservative_LLike
Module: ColliderBit

L3_Chargino_Leptonic_LLike
Type: double

Function: L3_Chargino_Leptonic_Conservative_LLike
Module: ColliderBit

LEP188_xsec_chipm_22
Type: triplet<double>

Function: LEP188_SLHA1_convention_xsec_chipm_22
Module: ColliderBit

mw
Type: triplet<double>

Function: mw_from_MSSM_spectrum
Module: PrecisionBit

SLHA1_violation
Type: int

Function: check_first_sec_gen_mixing
Module: DecayBit

SLHA_pseudonyms
Type: DecayBit::mass_es_pseudonyms
Function: get_mass_es_pseudonyms

Module: DecayBit

gluino_decay_rates
Type: DecayTable::Entry
Function: gluino_decays

Module: DecayBit

stop_1_decay_rates
Type: DecayTable::Entry
Function: stop_1_decays

Module: DecayBit

stop_2_decay_rates
Type: DecayTable::Entry
Function: stop_2_decays

Module: DecayBit

sbottom_1_decay_rates
Type: DecayTable::Entry

Function: sbottom_1_decays
Module: DecayBit

sbottom_2_decay_rates
Type: DecayTable::Entry

Function: sbottom_2_decays
Module: DecayBit

sup_l_decay_rates
Type: DecayTable::Entry
Function: sup_l_decays

Module: DecayBit

sup_r_decay_rates
Type: DecayTable::Entry
Function: sup_r_decays

Module: DecayBit

sdown_l_decay_rates
Type: DecayTable::Entry
Function: sdown_l_decays

Module: DecayBit

sdown_r_decay_rates
Type: DecayTable::Entry
Function: sdown_r_decays

Module: DecayBit

scharm_l_decay_rates
Type: DecayTable::Entry

Function: scharm_l_decays
Module: DecayBit

scharm_r_decay_rates
Type: DecayTable::Entry

Function: scharm_r_decays
Module: DecayBit

sstrange_l_decay_rates
Type: DecayTable::Entry

Function: sstrange_l_decays
Module: DecayBit

sstrange_r_decay_rates
Type: DecayTable::Entry

Function: sstrange_r_decays
Module: DecayBit

selectron_l_decay_rates
Type: DecayTable::Entry

Function: selectron_l_decays
Module: DecayBit

selectron_r_decay_rates
Type: DecayTable::Entry

Function: selectron_r_decays
Module: DecayBit

smuon_l_decay_rates
Type: DecayTable::Entry
Function: smuon_l_decays

Module: DecayBit

smuon_r_decay_rates
Type: DecayTable::Entry

Function: smuon_r_decays
Module: DecayBit

stau_1_decay_rates
Type: DecayTable::Entry
Function: stau_1_decays

Module: DecayBit

stau_2_decay_rates
Type: DecayTable::Entry
Function: stau_2_decays

Module: DecayBit

snu_electronl_decay_rates
Type: DecayTable::Entry

Function: snu_electronl_decays
Module: DecayBit

snu_muonl_decay_rates
Type: DecayTable::Entry

Function: snu_muonl_decays
Module: DecayBit

snu_taul_decay_rates
Type: DecayTable::Entry
Function: snu_taul_decays

Module: DecayBit

charginoplus_1_decay_rates
Type: DecayTable::Entry

Function: charginoplus_1_decays
Module: DecayBit

charginoplus_2_decay_rates
Type: DecayTable::Entry

Function: charginoplus_2_decays
Module: DecayBit

neutralino_1_decay_rates
Type: DecayTable::Entry

Function: neutralino_1_decays
Module: DecayBit

neutralino_2_decay_rates
Type: DecayTable::Entry

Function: neutralino_2_decays
Module: DecayBit

neutralino_3_decay_rates
Type: DecayTable::Entry

Function: neutralino_3_decays
Module: DecayBit

neutralino_4_decay_rates
Type: DecayTable::Entry

Function: neutralino_4_decays
Module: DecayBit

stopbar_1_decay_rates
Type: DecayTable::Entry

Function: stopbar_1_decays
Module: DecayBit

stopbar_2_decay_rates
Type: DecayTable::Entry

Function: stopbar_2_decays
Module: DecayBit

sbottombar_1_decay_rates
Type: DecayTable::Entry

Function: sbottombar_1_decays
Module: DecayBit

sbottombar_2_decay_rates
Type: DecayTable::Entry

Function: sbottombar_2_decays
Module: DecayBit

supbar_l_decay_rates
Type: DecayTable::Entry
Function: supbar_l_decays

Module: DecayBit

supbar_r_decay_rates
Type: DecayTable::Entry
Function: supbar_r_decays

Module: DecayBit

sdownbar_l_decay_rates
Type: DecayTable::Entry

Function: sdownbar_l_decays
Module: DecayBit

sdownbar_r_decay_rates
Type: DecayTable::Entry

Function: sdownbar_r_decays
Module: DecayBit

scharmbar_l_decay_rates
Type: DecayTable::Entry

Function: scharmbar_l_decays
Module: DecayBit

scharmbar_r_decay_rates
Type: DecayTable::Entry

Function: scharmbar_r_decays
Module: DecayBit

sstrangebar_l_decay_rates
Type: DecayTable::Entry

Function: sstrangebar_l_decays
Module: DecayBit

sstrangebar_r_decay_rates
Type: DecayTable::Entry

Function: sstrangebar_r_decays
Module: DecayBit

selectronbar_l_decay_rates
Type: DecayTable::Entry

Function: selectronbar_l_decays
Module: DecayBit

selectronbar_r_decay_rates
Type: DecayTable::Entry

Function: selectronbar_r_decays
Module: DecayBit

smuonbar_l_decay_rates
Type: DecayTable::Entry

Function: smuonbar_l_decays
Module: DecayBit

smuonbar_r_decay_rates
Type: DecayTable::Entry

Function: smuonbar_r_decays
Module: DecayBit

staubar_1_decay_rates
Type: DecayTable::Entry

Function: staubar_1_decays
Module: DecayBit

staubar_2_decay_rates
Type: DecayTable::Entry

Function: staubar_2_decays
Module: DecayBit

snubar_electronl_decay_rates
Type: DecayTable::Entry

Function: snubar_electronl_decays
Module: DecayBit

snubar_muonl_decay_rates
Type: DecayTable::Entry

Function: snubar_muonl_decays
Module: DecayBit

snubar_taul_decay_rates
Type: DecayTable::Entry

Function: snubar_taul_decays
Module: DecayBit

charginominus_1_decay_rates
Type: DecayTable::Entry

Function: charginominus_1_decays
Module: DecayBit

charginominus_2_decay_rates
Type: DecayTable::Entry

Function: charginominus_2_decays
Module: DecayBit

t_decay_rates
Type: DecayTable::Entry
Function: FH_t_decays

Module: DecayBit

Higgs_decay_rates
Type: DecayTable::Entry

Function: FH_MSSM_h0_1_decays
Module: DecayBit

h0_2_decay_rates
Type: DecayTable::Entry

Function: FH_h0_2_decays
Module: DecayBit

A0_decay_rates
Type: DecayTable::Entry
Function: FH_A0_decays

Module: DecayBit

Hplus_decay_rates
Type: DecayTable::Entry

Function: FH_Hplus_decays
Module: DecayBit

SuperIso_3_4_init
Type: void

Function: SuperIso_3_4_init
Module: BackendIniBit

Hminus_decay_rates
Type: DecayTable::Entry
Function: Hminus_decays

Module: DecayBit

cascadeMC_Histograms
Type: DarkBit::simpleHistContainter
Function: cascadeMC_Histograms

Module: DarkBit

cascadeMC_DecayTable
Type: DarkBit::DecayChain::DecayTable

Function: cascadeMC_DecayTable
Module: DarkBit

cascadeMC_LoopManagement
Type: void

Function: cascadeMC_LoopManager
Module: DarkBit

IC79WH_data
Type: nudata

Function: IC79WH_full
Module: DarkBit

IC79WL_data
Type: nudata

Function: IC79WL_full
Module: DarkBit

IC79SL_data
Type: nudata

Function: IC79SL_full
Module: DarkBit

CalcRates_XENON100_2012_DDCalc0
Type: bool

Function: CalcRates_XENON100_2012_DDCalc0
Module: DarkBit

CalcRates_LUX_2013_DDCalc0
Type: bool

Function: CalcRates_LUX_2013_DDCalc0
Module: DarkBit

lnL_FermiLATdwarfs
Type: double

Function: lnL_FermiLATdwarfs_gamLike
Module: DarkBit

cascadeMC_gammaSpectra
Type: DarkBit::stringFunkMap

Function: cascadeMC_gammaSpectra
Module: DarkBit

cascadeMC_InitialState
Type: std::string

Function: cascadeMC_InitialState
Module: DarkBit

sigma_SI_p
Type: double

Function: sigma_SI_p_simple
Module: DarkBit

sigma_SI_n
Type: double

Function: sigma_SI_n_simple
Module: DarkBit

sigma_SD_p
Type: double

Function: sigma_SD_p_simple
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Type: double
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Type: double
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BDtaunu_BDenu
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Module: FlavBit
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Function: SI_Dsmunu
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Type: double

Function: SI_Dmunu
Module: FlavBit
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Module: FlavBit
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Module: FlavBit
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Module: FlavBit
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Function: SI_BRBKstarmumu_60_80
Module: FlavBit

BRBKstarmumu_15_17
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Module: FlavBit

b2ll_LL
Type: double
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Module: DarkBit
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Function: generatePythia8Event
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ConvertedScatteringEvent
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SimpleSmearingSim
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Function: all_decays
Module: DecayBit

tbar_decay_rates
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Function: IC79_loglike
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Type: ModelParameters
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Type: ModelParameters
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Type: void
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Module: BackendIniBit
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Type: void

Function: DarkSUSY_5_1_1_init
Module: BackendIniBit

SimYieldTable
Type: DarkBit::SimYieldTable
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Module: DarkBit
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Type: void
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Module: BackendIniBit
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Type: void
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Module: BackendIniBit
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Type: std::vector<std::string>
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Type: bool

Function: Debug
Module: FlavBit
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Type: bool

Function: Debug_LL
Module: FlavBit
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Function: W_minus_decays
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Function: Z_decays
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Module: DecayBit
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Function: tau_plus_decays

Module: DecayBit
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Type: DecayTable::Entry
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Module: DecayBit
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Function: pi_0_decays
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Type: DecayTable::Entry
Function: pi_plus_decays

Module: DecayBit
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Type: DecayTable::Entry
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Module: DecayBit
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Module: DecayBit
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Function: rho_0_decays

Module: DecayBit
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Function: rho_plus_decays
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Type: DecayTable::Entry
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Module: DecayBit
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Type: nudata
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Module: DarkBit
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Type: nudata
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Type: do
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Module: D

sigma_SI_n
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Module: DarkBit

sigma_SD_p
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Type: double
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Module: DarkBit

annihilation_rate_Sun
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https://indico.cern.ch/event/922783/contributions/4892504/attachments/2481115/4260114/AB_IDM_2022.pdf
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The GAMBIT framework – models

Build on “family tree” of ALP models from previous study1810.07192

GeneralALP
fa , ma , gaγ , gae , gaN , β, Tχ , θi

QCDAxion

DFSZAxion-I DFSZAxion-II KSVZAxion

ConstantMassALP

■ New params: abundance ξ and reheating temperature Treh
■ Automatic parameter translation: can use pre-existing
axion likelihoods out of the box

5
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The ALP model

GeneralCosmoALP
8 model parameters:

fa, ma, gaγ , gae, gaN, β, Tχ, θi, ξ, Treh

■ Only interaction: coupling to photons via L ∝ gaγ E⃗ · B⃗

■ Simple ALP: ma const.
■ Thermal and realignment contributions to ξ but we focus
on irreducible freeze-in mechanism0911.1120

ξFI ∼
( ma
50MeV

)(
Treh
5MeV

)(
gaγ

10−10 GeV−1

)2

e−ma/Treh

■ Choose ξ ≥ ξFI as free parameter (multi-component DM
model), fix Treh = 5MeV to ignore degeneracies

ü Parameters: mass ma, lifetime τa ↔ gaγ , abundance ξ

6
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The ALP model

CosmoALP_gg_tau
3 model parameters:
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The cosmological model

■ 6-parameter ΛCDM model: ωb, ωc, H0, zre, As, ns
■ In total 12 parameters: 3 ALP, 6 LCDM, 2 experimental
parameters, neutron lifetime

■ Conventional wisdom: “can only modify cosmology before
BBN” (T ∼ 0.1MeV, t ∼ 3min)

■ Some scenarios are still feasible: sub-MeV DM can still be
active between BBN and CMB formation, self-interacting
DM, nonthermal DM

■ Can the 7Li problem1203.3551 be improved by ALPs?2011.06519

■ ROI: 0.01MeV < ma < 200MeV; 104 s < τa < 1013 s, i.e.
decays between BBN and CMB formation

7

https://arxiv.org/abs/1203.3551
https://arxiv.org/abs/2011.06519
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Constraints & likelihoods in target region

Cosmology

■ CMB anisotropies (modification of recombination history)
■ CMB spectral distortions (SDs; energy injection from ALPs)
■ BBN element abundances (photodisintegration)
■ ∆Neff, ηb (photon injection/higher Tγ)
■ BAO (structure formation)

Astrophysics

■ SN1987A missing gamma-ray burst (ALP decays), based on
our own update of [1702.02964]

■ HB vs RGB star counts (stellar evolution, cooling)
■ Type-Ia SNe (Pantheon sample)

ü Not all constraints are equally relevant in this study

8
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Results – ALP limits
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Results – projected ALP limits
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Summary

■ Global-fitting frameworks (GAMBIT) can perform
powerful analyses in many parameter dimensions
consistently by including complementary constraints

■ Heavy ALPs are still viable in cosmology …

■ … but cannot solve 7Li problem due to SD constraints

■ Look forward to future CMB missions, studying ALPs
with ALP-electron interactions, etc.

■ Future SD missions can exclude our best-fitting
region around ma ∼ 130MeV, gaγ ∼ 3× 10−15 GeV−1
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ALP constraints from spectral distortions (SDs)
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■ ALPs with τa ∼< 1010 s induce larger-than-observed SDs
■ Total SD shape is significantly more constraining than
µ-type or y-type SDs individually

■ Proposed future CMB missions (e.g. PIXIE) would give
orders of magnitude stronger constraints



Bayesian results

10−16

10−14

10−12

10−10

10−8

10−6

10−4

g a
γ

[G
eV

−
1 ]

GAMBIT::CosmoBit GAMBIT::CosmoBit

Box prior
Primakoff prior
FIRAS
PIXIE

104 106 108 1010 1012

τa [s]

10−12

10−10

10−8

10−6

10−4

0.01

1

100

ξ

GAMBIT::CosmoBit

10−3 0.01 0.1 1 10 100
ma [MeV]

GAMBIT::CosmoBit



Nested sampling runs (with Polychord)
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