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ü Platform: onboard/ƘƛƴŀΩǎspacelabάTiangong-2έΣlaunchedon 15th Sep., 2016

ü Collaborations: China(IHEP),Switzerland(UNIGE,PSI,ISDC),Poland(NCBJ)

ü Main goal: Polarizationmeasurementof GRBprompt emissionswith highprecision

ü Extendeddetectionabilitiesin-orbit: Pulsars,Solarflares,etc.

ü R&Dphases

Å 2005~2010, conceptandprototype

Å 2011~2013, qualificationmodel

Å 2013~2016, flight model

Å 15th Sep. 2016, launch

ü Stoppedon 1st April,2017dueto HVPSfailure

Introduction to POLAR

OBOX IBOX

Instrument Characteristics

OBOX size: 462¦462¦262.5 mm3

IBOX size: 247¦160¦85 mm3

Plastic scintillator bar size: 
5.9¦5.9¦176 mm3

Mass: OBOX: 28 kg, IBOX: 3.5 kg 

Energy range: 50 ς500 keV

FOV: ~¤90 £¦¤90 £

Orbit statistics

Orbit: ~400 km

Orbital inclination: ~42.79£, 
Period: ~ 92 mins
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Motivation of GRB polarization measurement

+

SOςSynchrotron model with a globally ordered B-field 

SR ςSynchrotron model with a small-scale random B-field 

CD ςCompton Drag model with random B-field

Theoretical predictions of the polarization degree vs Epeak

Kenji Toma, et al. 2009
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GRB polarization measurements before POLAR

GRB Instrument/SAT PD(%) Erange(keV) Comments

160530A COSI < 46% 200-5000 No evolution

110721A GAP/IKAROS 70-300 No evolution

110301A GAP/IKAROS 70¤22 70-300 No evolution

100826A GAP/IKAROS 27¤11 70-300 Multi -peaks, PA evolution

021206 RHESSI
80¤20;

150-2000
Big systematic 

uncertainty

140206A IBIS/INTEGRAL >28 200-400

Big systematic 

uncertainty

061122 IBIS/INTEGRAL >33; 250-800;

041219A

IBIS/INTEGRAL

IBIS/INTEGRAL

SPI/INTEGRAL

<4;

43¤25;

98¤33

200-800;

200-800;

100-350

960924 BATSE/CGRO >50 20-1000

930131 BATSE/CGRO >35 20-1000

16

2884+-

57

4441+-

Most of the results suffer from big systematic uncertainties except COSIand GAP
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Composition of POLAR

IBOX

OBOX

CT

LVPS

DMU

HVPS

(462ɿ462ɿ262.5 mm3)

(247ɿ160ɿ85 mm3)
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Detection theory

Plastic scintillators
(low Z material)
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Construction of the detector modular unit (DMU)

ÅMain assemblyprocedure:

(a) Matching of plastic scintillator
(PS)bars and the baffles, making
surethe PSbarsexceed0~1mm

(b) Assembly of the plastic
scintillator bars target, insert ESR
reflective films between eachtwo
barsandexposuresurfaces

(c) Couplingof the PStarget and
MAPMT,FEE

(d) Packagingwith carbon fiber
socket
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System integration of POLAR OBOX
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ü In 2009, verifiedthe detectionprincipleof POLARwith a DMUmodelat ESRF

ü In 2012, performed the polarizationmeasurementcalibrationof POLARQM

at ESRF,further verifiedthe workingprinciple

ü In 2015, accomplishedthe full polarization measurementcalibration with

POLARFMat ESRF

ü In 2016, installedthe in-orbit calibration22Nasourcesin FM,andverified the

in-orbit calibrationmethod

Polarization measurement verification and calibration

Beam test in 2009 Beam test in 
2012

Beam test in 2015 22Na source

On-
axis

30ʡoff-
axis

60ʡoff-
axis
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Main results of ESRF 100% beam test in 2015

110keV

Before geometry correction After geometry correction

Merlin Kole, et al. NIMA, 2017


