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Fermi two-year all-sky map (E>1Gev)
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Fermi two-year all-sky map E>1Gev)
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What has Fermi found: The LAT two-year catalog
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Powerful tracking device
>High spatial resolution : <1micron
>Small radiation length : 0.002Xo
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High angular resolution for gamma-ray
Sensitive to gamma-ray polarization
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-3flights (41.7m?days)
>1GeV
- Smearing IR(Spitzer) distribution
with 0.08deg(1.4mrad)
" Considering atmospheric gamma-ray(>1GeV) as BG
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Cross—sectional view of-Emulsion Film
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Polarization sensitivity
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Modulation factor : R=0.1
BG : Staib et al. (1973), 4.5GV, 12GV
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Momentum Measurement by MCS

Angular Method
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Test with Electron LINAC Beam @ Tokai vil.

3 - Preliminary
520 Reconstructed momentum
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GRAINE

Gamma-Ray Astro-Imager with Nuclear Emulsion

Converter
Emulsion + Copper foil

Timestamper
Multi-stage shifter

Calorimeter
Emulsion + metal plate

Attitude monitor

Star camera * 10M**&yrans ™ Econy “Edet

Fermi LAT | GRAINE

Angular resolution @100MeV 6.0deg (105mrad) x_1$6 1.0deg (17mrad)

@1GeV 0.90deg (16mrad) x1/9 0.1deg (1.7mrad)

Energy range 20MeV - 300GeV 10MeV - 100GeV

Polarization sensitivity No Yes
Effective area @ 100MeV 0.25m? _xg 2.1m?2 %
@ 1GeV 0.88m? X3 28m2x
Dead time 26.9 | SeC(readout time)_r Dead time free
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Establishment of timestamp technique

H.Rokujo, et al., NIM A, 701 (2013)

@GRAINE2011

“Multi-stage shifter” 1st model Track rate mesurement@35km
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*Correct operation during whole observation time

*Giving time info. to all penetrating tracks

*Detection of hadron shower tracks by timing and

3-D spatial analysis
*Time resolution: 0.15 sec
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First Light
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Hadron induced event

Ev : 2438038

Ey: 45+33-10[MeV]
Oy : 46.61[deq] '_
7:18:34.5 (JST) A : Conversion point

At=+-0.5s
Convergence
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Pointing accuracy
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Emulsion production @Nagoya Univ.

N 7 ~ Gelatin1/4, Na type, Fex2 MIP (XAA 20deg, 40min)

Fuji Janet Co., Ltd. Nagoya Univ. &
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Abdo et al, ApJ, 696, 2009

Vela pulsar <300MeV
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Automated emulsion read-out system (Nagoya Univ.)

Hyper-TS: Next Generation Read-out system Scanning speed
| o =) , 9000cm?/h (design)
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K. Ozaki et al.,
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Rotation speed of the balloon
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It is important to decide telescope
attitude to celestial coordinate
better than emulsion angular
resolution(0.08deg).

We confirmed attitude decision
accuracy was < O,
< 0.03deg.



Attitude determination accuracy
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— Spectrum<200MeV important for model selection
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