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Neutron star Interior Composition ExploreR

* NICER mission: Soft X-ray (0.2-12 keV) timing spectroscopy
for neutron star structure, dynamics, and energetics.

 Platform: |ISS external attached payload with active pointing

 Launched June 3, 2017; Installed on ISS, June 13
 Duration: 18 months science mission + GO extension
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(c) NICER Team (PI: K. Gendreau, NASAIGSFC)




Neutron star Interior Composition ExploreR

* NICER mission: Soft X-ray (0.2-12 keV) timing spectroscopy
for neutron star structure, dynamics, and energetics.

* Platform: 1SS external attached payload with active pointing [
 Launched June 3, 2017; Installed on ISS, June 13 _

\ Sy
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* Duration: 1th science mission + GO extension 2 | ||
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56 X-ray Tlmlng Instruments (XTIs) of NICER

X-ray optics modules
on the IOB top plate ||
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Sillicon drift detectors
on the focal plane




X-Ray Concentrator optics (XRC)

Single reflection, grazing-incidence nested gold-coated Al foils

Multiple 24 shells are confacally nested.to
Increase an effective area. (24x56=1344 foils)

e Grazing incidence optic of a parabolic'gold a\
surface to focus X-rays onto a detector (2 mm3-‘. -

 Focal length = 1085 mm
o Total effective area > 1800 cm? @1.5 keV



Sillicon Drift Detectors (SDDs)

Resolution : 140 eV @ 6 keV, Time resolution : <100 ns RMS (absolute)

Radiation
shielding

Au/Ag “traffic cone”

Pb collar

Pb disk
- g




NICER Large effective area
T High time resolution

(PI: K. Gendreau, NASA/GSFC)
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XMM-Newton PN

1
Energy (keV)

* Energy band : 0.2-12 keV (Resolution : 140 eV @ 6 keV)

» Time resolution : <100 ns RMS (absolute)

* Non-imaging FOV 6 arcmin diameter

« Background : < 0.5 cps

« Sensitivity: 1x10-13 erg/s/cm? (50, 0.5-10 keV, 10 ksec exposure for Crab-like)

« Max rate: ~38,000 cps (3.5 Crab)

Gendreau et al., SPIE (2012), Arzoumanian et al., (2014)
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Launch by SpaceX-11 resupply, June 3, 2017
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Launch by SpaceX-11 resupply, June 3, 2017
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Launch by SpaceX-11 resupply, June 3, 2017
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Launch by SpaceX-11 resupply, June 3, 2017
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Launch by SpaceX-11 resupply, June 3, 2017
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Launch by SpaceX-11 resupply, June 3, 2017




Launch by SpaceX-11 resupply, June 3, 2017




Launch by SpaceX-11 resupply, June 3, 2017



Launch by SpaceX-11 resupply, June 3, 2017




Launch by SpaceX-11 resupply, June 3, 2017

00306 00.4
km/h km

LAUNCH: CRS-NM

STARTUP MAX-Q STAGE 1 BOOSTBACK BURN . J .
lO_O_O—OIO—O_‘_,_‘ S p _\ C E )('
LIFTOFF MAIN ENGINE CUTOFF STAGE 1ENTRY BURN ‘ ! '

SpaceX “CRS-11 Hosted Webcast” YouTube


https://www.youtube.com/watch?v=JuZBOUMsYws

Launch by SpaceX-11 resupply, June 3, 2017




Dragon proceed to ISS transfer orbit

sasl




Extraction from Dragon was delicate




Installation and Development on ISS



NICER Initial Observation: Crab Pulsar

GRS 1915+105

Coordinated Crab & GRS 1915+105 2017 Aug 9-10
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Crab Pulse Proflle Observed W|th NICER

2.2-2.3 GHz 323.1-327.1 MHz

0.4-10.0 keV

0.15 |

0.1 |
|

0.05 |

] B

-0.5

0.5

X &
(NICER)

1

Radio from Terasawa et al.



Crab Pulse Profile Observed with NICER

0.034 s accumulation (Number of Pulses = 1, Number of Events=391)
Folded period: 0.337386455680000E-01 s
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Short exposure to detect Crab pulsation

Exposure (sec)
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Flux (Jy)

Residual (Jy)
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Crab Pulsar GRP D %K R[G5l

Energy [eV]
107 10°° 10* 10 10 10* 10* 109 10® 10" 10 10" 0.080
<+—> <+ X5 w5
: 110 o 10.15
1078F %7& oo E L = E >
[ J |- ot
1079 i r@ Q 1036 8_ 0.075 %
g 1} © —
GRP ; —) + W‘ ‘: — i 1035 CC> 0.14 £
— 10710} Q& NIVy— * Qe '>°/( | 9 0.070 o
» QK HESVER ™ Tl g k:
~ 107UE N | o o
| N : % N » 0.13 5
E L ;)') X *’+ 110% o € 0.065 ks
9, 10-13 1031:§LXJ.0)1F*' 10% 3 T 0.060 0-122
Y =
LL? 31 Q
S0t e BRI 09
> — 1103 0.055 ‘ ' ‘ ' ‘ '
sl e (3 E—L Y hija) 10 0.970 0.975 0980 0.985 0990 0.995 1.000 1.005
Phase
B Crab PWN / Pulsar |
3 °
o BRICES CH
W10 100 107 100 107 109 107 108 105 107 10® NICER®Diiz IcZ2 & s !

v [HZ]
o« MMT/NJLY—®D GRP ICREIEIL THEETRIICE &(7.20)X AR5 DIEE(3.2%) Z
e Jb—LYRNAGEREKREEA Y Ob—L Y MNRA[FR-XKEETHEEE ?
o XU EDEBIXRILF—TIFIEHD LRIED H,

o Soft X-ray (1.5-4.5 keV): Chandra HRC-S, <10% (20) (Bilous et al., 2012)
o v-ray (50-220 keV): Fermi LAT, <400% (95% CL) (Bilous et al., 2011)

e NICER (0.2-12 keV) & BIRE=REE(325MHZz@EREE, 1.4GHz@REE &) D [E]iFER B %z 115
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TR o

T. Enoto, V. Kaspi et al., White Paper, in prep, Shearer et al., 2003; Strader et al., 2013



Largest Glitch from the Crab Pulsar

A Crab pulsar glitch detected in the data from Toyokawa observatory, Nagoya
University and litate observatory, Tohoku University

Residual (period)
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44 S S MJD5806455 L
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B -l i - N L e i A, ® _

ot —— —— —— —— —— ——
58020 58030 58040 58050 58060
MJD

OV ~14.5uHz
ov/v ~(0.5)x10°

consistent with the Atel reports (10939, 10947, 11025)
(We should refine the error estimation.)

Radio from Terasawa et al.
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- Fermi GBM detected a SGR-like short burst at 23:54 UT on 13 July during the NICER’s commissioning phase (GCN 21342).

- Signature of a glitch around the outburst from Swift monitoring (Atel 10576)

* NICER follow-up ToO observations, ~0.88, 1.0, 2.0, 3.0, 4.0 days after the burst, from July 14 to 18 (total ~75 ks)


https://gcn.gsfc.nasa.gov/gcn3/21342.gcn3
http://www.astronomerstelegram.org/?read=10576
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(Anglada-Escude et al., 2016, Nature)

o HARPS pre-2016
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Pale light from a red dwarf star

Proxima Centauri b : artist’s illustration Lx~Lsun, 0.05 AU = Xfﬁ,ifa7 bvd)?Z%?
by ESO, M. Kornmesser . __
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