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Revisiting G21.5-0.9’s X-Ray Spectral Break in
NuSTAR Data

The significance of G21.5-0.9 & its spectral break

Pulsar Wind Nebulae (PWNe) are produced by the Nz  E-T  Spectral Break
interaction between the central pulsar and their . > . The break energy could help us
: : ¢ T, break understand the acceleration
surroundi NS material 5 £ mechanism of particles at the
& Fz;\ PWNe’s termination shock
e G21.5-0.9is a well studied source : (currently unresolved problem)
across the electromagnetic ey kv

spectrum with lots of data

* s yogng age (~1000 y@ and Recent analyses of G21.5-0.9 X-ray spectra report:
spherical shape make it an

excellent candidate to model using e NuSTAR shows break of AI'=0.1 at E =9 keV (Nynka 2014)
one-zone models e Hitomishows break of AI'=20.4 at E =7 keV (Hitomi 2018)

Credit: NASA/CXC/U.Manitoba/H.Matheson & S. Safi-Harb

Analyzing NuSTAR data of G21.5-0.9

NuSTAR Why reanalyze G21.5-0.9’s NuSTAR data? .

e Energy Range: 3-79 keV e Analyzed ~190 ks of previously unused data -
e Energy Resolution: 0.4 keV at 10 keV e Fitwith composite model that separates .
emission of PWN from emission of other Los
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e Has two co-aligned detector units

components (Guest, Safi-Harb, Tang 2018 102 E 3
referred to as FPMA and FPMB P ( ] l gf ) i J —IL
. e FItFPMA & FPMB data separately 10r eac 1.00-
e G21.5-0.9 was observed on nine . . P y . E } --------------- {
. . observation instead of simultaneous fit Jon.
>€Pd rate occasions totall ng 413.2 ks 14, Simple Power-law Photon Indices of PWN 4002 4003 408g . “Ig°5 6002 6003
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FPMB flux is consistently higher

_N)
[
o

é —|’ _‘7 ///,/,/’ 1 \\\\\\\
= Deployable Mast ey S Lo R ¥ than FPMA flux by ~5%
UG5 I IR AT ST T T = o . 0 <« 2001y O 0 TTTTe .
K. e e T IO e 5 T
Focal Plane/ 2.06 Photon Index is different between

y 2%
Detectors Py <

Optics i) . 204 FPMA and FPMB

Courtesy NASA/JPL-Caltech

4002 4003 4004 4005 6002 6003
Observation ID

Results between FPMA and FPMB are different!

FPMA FPMB
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S MR am g s we @R g \More statistics! (likelihood ratio between the two
e connectng tines are to simply guide the eye and are not interpotations .
e FPMA: Across all observations, broken p.l. had a reduced chi-squared models, errors on parameters, c-stat goodness of fit)
closer to unity than power-law e Looktor systematic issues by checking NuSTAR
e FPMB: For 4 out of 6 observations (4002, 4005, 6002, 6003) the power-law data from other sources
model had a reduced chi-squared closer or equally close (4002) to unity e Explore possible disagreement with Hitomi
compared to the broken p.l. e Use one-zone models to infer parameters of entire
® 4005 and 6003 are the two longest obs. and account for >50% of total time system
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