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Blind Line Search Routine
• Fortran-90 Routine working in either HEASOFT or CIAO environments
• Extremely fast on 30,000 channel spectra (e.g. Athena-XIFU)
• Reads in: 

• RMF/RSP (FITS format)
• Continuum-Normalized data in sigma (QDP|ASCII: e.g. from XSPEC or Sherpa)
• Output Filenames prefix
• (line statistical significance threshold in sigma + verbosity: default 𝜎=4, v=0)

• Extracts LSF, computes LSF FWHM (i.e. spectral resolution)
• Scans the data searching for positive/negative unresolved, quasi-symmetric, line-like features, with integrated significance 

exceeding the threshold
• Reads in atomic-database (currently Verner et al., 2006) and looks for possible line-IDs (WiP)
• Writes out: 

• File containing list of ‘detected’ lines’ energy, peak-significance, integrated-significance
• File containing possible redshift IDs (WiP)     



BLS Example: “Observation” 
Line of Sight Extracted from Cen & Ostriker (2006) Hydro-Dynamical Simulations

Column Density Redshift Metallicity

Athena-XIFU 100 ks  mock spectrum of 3C454.3 (z=0.859) 
@1 mCrab



BLS Example: output
Detected Line-list

Tentative Redshift IDs



BLS Example: Line and Redshit IDs
Missed ID: OVIII Ly𝛼 z=0.437



BLS: To do (depending on funding, personnel, etc.)

• Update/Integrate (forbidden/intercombination, innershell resonant 
ground-state and metastable transitions) Atomic Database
• Improve Line/Redshift ID routine: needs to be smarter (AI training 

might help): e.g. starting from strongest and looking for right strength 
ratios (including saturation)
• Python interface to directly call BLS from within Sherpa|XSPEC 
• GUI interface to locally iterate the procedure and plot results



14.8: Time-Evolving Photo-Ionization Device 
(TEPID: Luminari+22)

• Solves the system of 1st-order differential 
equations of time-evolving ionization balances 
following ionizing intensity variations with time

• Uses adaptive time-resolution algorithm to 
speed-up calculation

• Currently considers only photo-ionization and 
radiative recombinations and approximates on 
heating-cooling balance

• Includes radiative-transfer 
• Applies to all variable ionizing sources: e.g. 

transients (GRBs) and AGNs 
• Interfaces with Phase (Krongold+03), in 

XSPEC|Sherpa to produce mock spectra and fit 
data



TEPID: Adaptive-Resolution Algorithm 
GRB case Up-and-Down case



TEPID: GRB-case: Stratified-Ionization



TEPID: GRB-case: Spectra vs Local Density



TEPID: AGN-case: Ionization Balance vs Time



TEPID: AGN-case: Time-Resolved Spectra



TEPID: To do

• Include time-evolving population-level calculation and metastable 
transitions (to further constrain density)
• Include proper heating/cooling calculation
• Include additional ionization/recombination mechanisms (i.e. 

transition rates) 
• Improve atomic-database
• Include proper pre-burst star-forming region ionization conditions 

based on simulations (Luminari, Graziani, in prep.) 


