Handling Sgstematic

Crrors



. PBasics
o Define as errors in modcling of instrument

e Discuss how to handle sgstematic errors, not
how O generate them
* Gencrating real 595tematic errors I1s very difficult

& Most are mere|9 estimated

o Cal scientists asked to quanthcg sgstematic

errors but quotes may be too simplistic

. Admonish users to avoid Xspec syserr



Sgstematic FError Ettects

€ parameters can clel:)encl on sgs’cematic errors '

-\

n nontrivial ways

_' * avoid two tgpes of Problems

o A claims of new Phgsics that actua”y result from

‘(ﬂOWﬂ cal Crrors

o B Features may be ignorecl because theg are
erroneously assumecl to ]36: Aue to poor

calibration



" Delineate Cases: Triage?

» Simples‘c: statistical errors dominate — ignore

sgstematic errors

|

* Casycases: e.g line ﬁuxes, ratios, energjes

. & Hardest cases: contact Pl or Project team

« consider collaborations

»c 2 separating instrumental & source edges

& In between: need something more for users



| Options for Users
e Avoid XSPEC SYSErT: errors are correlated
+ Simulate full detector (e.g, EE AN

o detector Physics IS poor

& nstrument Parameters inaccurate

| ® Fake it to get lower limits to errors

® ﬁt mode to obser\/ed clata

® Use mod el to generate ranciom clata
* ﬁt Fake clata and estimate Parameter errors
e errors are statistical contribution to true errors

o canstll make A & B errors



Options for Users (cont.)

& Generate many response functions (RFs)
(see Drake etal. 2005, Chandra Cal w/s)

& new functions are consistent within sgst. errors

» fit data; param distribution from syst. errors

XS Problem: Phgsicang unreasonable RFs

o cal scientists should test method

o Allowusers to acljust RFs within sgst. errors

) PFOD

2 4 PFOD

em: consistency of acljustments (A

em: As can mas|< or Fal«z NCEW PhﬂSiCS

& user As shoulcl be PostecJ or sent to cal groul:)
o if similar RF As found, cal fixes RFs



- Other

& Consider software errors
* post results from standard reductions
* admonish users to avoid Xspec syserr

* include errors in backgrouncl model
* cal ProvicJes Particle flux Prechctions

* cal Provicles sPatial, sPectraI clel:)enclencies

. Missions should include "watch-out" or

caveats web Pages



| Actions
& Cal scientists should
* admonish users to avoid Xspec syserr
* try Drake et al. method
* Publislﬁ algorithm for calc’ing statistical errors

* obtain/ Post user’s acﬂjustments ancl Feedback

e Missions should
o include "watch-out" or caveats web pages
* post results from standard reductions
7S Provicle background models, usage details
*

give examples of simple hanc”ing of syst. errors






