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T oudine

e Science case

— angular resolution for photons in the MeV-GeV range

— gamma ray polarimetry above 1MeV
e Proposed detector: TPC

— active target gas detector

— photon conversion to e+e-

* Expected performance

e Status and outlook
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Science case
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- Understand mechanisms of gamma sources

— Pulsars, AGN, GRB
e Cosmology

— Search for Lorentz invariance violation

Energy (MeV)

V. Schonfelder,
New Astr. Rev. 48 (2004) 193
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e Science case example:
Blazars

HARPO
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Time Projection
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Lt 8  TPC characteristics

* A gaseous 3D tracking detector

— Often used in particle physics
— High resolution, excellent tracking

- Low multiple scattering => tracking even for low
momentum tracks

e “Thin” active target

— sensitivity proportional to mass, not surface

— Polarisation information accessible (thick detector,
e.g. W/Si excluded)
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HARPO
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Polarimetry

* Polarimetry capabilities depend on many
parameters

— energy, exposure, detector size, gas pressure...
e A simple example was used

— Crab-like source, 1 year
- size=1m3, resolution=1mm

— exposure fraction=1, efficiency=1
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Status and outlook

» A TPC prototype has been
built

— 30cm cubic TPC with
Ar/isobutane 95/5

— micromegas+GEM
amplification

* Tested with radioactive sources and cosmic rays

 Beam test scheduled in Japan

- NewSUBARU: polarised photons 2MeV <E<76MeV
- November 2014
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Challenges

 Main challenges
- triggering
— operation in space
- guaranteed gas quality over years

* Other challenges

— electron amplification at high pressure

— tracking efficiency in all directions
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Conclusion

* There is a great interest for high performance

gamma ray measurement and polarimetry in the
MeV-GeV range

* A gas detector like a TPC is an excellent
candidate to fill this gap

e Preliminary developments have been done, and
a beam test will validate the performance
projections

Colloque Grands Instruments: HARPO



HARPO
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