


Previous Presentations

@ IACHECI: Goal Is to avoid two problems
@ A: claims of new physics due to calibration errors

@ B: features ignored due to presumed systematics

@ IACHECZ2: Two new tools
@ Multiple adjustment functions (HLM) — bad

@ Vary instrument models (Drake et al.) — good

@ IACHEC3: Update

@ Deweys "science relevance” ¥?/v adjustment

@ More of Drakes method

@ IACHEC4: no update
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OLD Adjustment Method

® Method proposed: Use penalty function
PRI D
@ Minimize A = ZA? o exp((X”j Y )
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@ Problems:

@ min y2/v achieved jointly: 2.62, 1.48
@ Model is “ugly”

@ Solutions?
@ Different basis functions

® Evolve toward Drake et al. method
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Example: Mk 421 LETGS

@ Gaussian normalizations computed

® Not consistent between LETGS observations
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Example: Mk 421 LETGS

Mk 421 LETGS Oct 2002, LETGS, with CNOF edges
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Example: MK 421 LETGS

Mk 42 LETGS Oct 2002
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NEW Adjustment Method

@ Method: spline amplitfudes
@ Define correction grid (wavelength, energy, ...)
@ Correction amplitudes defined on grid (init = 0)
@ Adjust Aesr by spline through amplitudes

@ Creates a smooth adjustment with arbitrary shape

@ Method succeeds at a “reasonable” level

@ Future:
@ Examine distribution of amplitudes
@ Centroids of amplitudes --> fix EA
@ Standard deviations --> characterization of errors
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Mk 421 LETGS aqain

Mk 421 LETGS Oct 2002, LETGS, with CNOF edges
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Normalizations

@ Spline amplitudes = Gaussian norms
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Results at a Glance

Mk 421 Oct. 2002
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Spline model
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Are We There Yet?

Predicted Gaussian
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Are We There Yet?

Residual (o)
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Are We There Yet?

Residual (o)
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Are We There Yet?

Not quite

HLM — Systematic Errors

Residual (o)
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Apply to new data

Mk 421 LETGS March 2010, LETGS, with CNOF edges
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Apply to new data

Mk 421 LETGS March 2010, LETGS, with CNOF edqges
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Apply to new data

Mk 421 LETGS March 2010, LETGS, with CNOF edqges

=
((}]
~
\
0y
Tk
N
-
Q
\
e
.
*
3
o

IACHEC-5 Apr 14, 2010

0.635664 39
0.00C000C0
3.6663602e—-17

1.5265234¢—-143

1
Energy (keV)

12/14

After

1.2000000e+20
1.0666900
2.4920410

"~ 0.61514652

1 5§53655

HLM — Systematic Errors



Mk 421 LETGS March 201710

Before

O
=
9
0
W
4%
D
C
O
=
O
O
LN
L

Energy (keV)

IACHEC-5 Apr 14, 2010 HLM — Systematic Errors

13/14



Mk 421 LETGS March 2010
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Mk 421 LETGS March 2010
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Mk 421 LETGS March 2010
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NEW Adjustment Method

@ Method: spline amplitfudes
@ Define correction grid (wavelength, energy, ...)
@ Correction amplitudes defined on grid (init = 0)
@ Adjust Aeff by spline through amplitudes

@ Creates a smooth adjustment with arbitrary shape

@ Method succeeds at a “reasonable” level

@ Future:
@ Examine distribution of amplitudes
@ Centroids of amplitudes --> fix EA
@ Standard deviations --> characterization of errors
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For
further
discussion...
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