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1. Open an MeV gamma-ray window

lf@ Cosmic rays create gamma rays, neutrons, and charged ~ Raw spectrum (SPT/INTEGRAL)
BG . . . . . 60
Liguid _ particles by the interaction with the satellite body.

MeV gamma rays from hundreds keV to tens MeV provide us the information of

nucleosynthesis in supernovae, particle acceleration in jets of active galactic nuclei or
gamma-ray bursts, and strong gravitational potential around black hole candidates. A
Especially, line gamma rays from fresh radioisotopes are unique probe for direct search mp i 2N
of nucleus factories. °°Ni produced in type Ia supernovae, which are famous standard “

candles in universe, determines the explosion m

26A| or OFe have the information of old star production or material fransmission in oUr ¢ sachez Nim A 2003) Vgiih;‘;f(?'ﬁg‘?;‘fg( C‘;I) °bge>'<"‘{aofi°“h°/f /SN?/)&“J ’(8 47 keV), effecti 65 ez 10 LnStrumental-BG subtracted spectru

¢4 o o o . . o | _: x: - . . =5 T T T T T T T T T T
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star as a long gamma-ray burst. However, the current detection sensitivity is not Each event has no Each event has partial  significance 4.7c -> included BG events: ~109 events E. Churazov, ApT (2015)

enough to study such interesting phenomena.
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Using coded aperture imaging or usual Compton imaging,

- \ @25~ .. we can not obtain two angles of incident direction, 3"
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exclude the instrumental BG completely. If we use a
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i FEST M . . . . ) ST AT 2 Rl AU S (LA AU B
7T i f% the observations will include only BG on the line of sight. @0 w0 80 80 80 90

Energy [keV]

echanism. Long-lived isotopes such as

9]

X

—

o
&
I

directional information. directional information.
recTional irormatio If the detector can reduce BG to 1/1000, significance is ~150g.
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What is the problem?

-> Huge background obstructs the observations.

=) We need a hew MeV gamma-ray telescope :
having a well-defined point spread function of ~1 degree. T se oo
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2. Electron-Tracking Compton Camera AXee 2¢ ¢ Effective area ¢ Point Spread Function
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To open the MeV gamma-ray window, we need a new telescope having a good point spread ARM ey 1 i N A s o s )_ S 20
function (PSF), a large effective area, and a wide field of view. For these purposes, we are s TrC i c\]_'10 L R -
developing an electron-tracking Compton camera (ETCC). Our ETCC consists of a gaseous as N T £ 10— @l o ad) ------------------ 45 16
time projection chamber (TPC), which detects the track and energy of the recoil electron, da | g 1 " casimelatioREE . emmprr ~._ 1814
and a scintillator, which detects the absorption point and the energy of the scattered ~a (i Z " &L 12
gamma ray. Although ETCC detects gamma rays using Compton scattering similar to P& 10 Eoasimuation o, g 18 10
COMPTEL, new information of electron tracking (two directional angles and energy loss S = -
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26Al, which is produced in AGB

3. Expected observations with SMILE-satellite 2 bistribution of %Al [comprer]: s

@ Nucleosynthesis in supernovae and its explosion mechanism — EUEDETIEEE

Nucleosynthesis in SNe is one of main "N (

stars, Wolf-Rayet stars, type-II SNe, or
outflows of novae, is expected to become a

12 = 6.1d) — %°Co (77.2d) — *°Fe

topics in MeV gamma-ray astronomy. =107

probe of material diffusion in galaxy, because

%Co @847 1238 1771 2598

However there are few detections of = Lo E"('Ze()cleja;':)e”"“m REUARARLLE L RS *°Al has a decay time of 7X10° years as long as

line gamma-rays from the fresh RIs. A - ' SD | SEN oo 4 oy astronc | IEAG scale of diffusion in galaxy. Its distribution

SN Ia produces %Ni with the mass of 5 10y ¥ = Wﬁ"é"‘"’?' N IER Double Degenerate |Rks observed by COMPTEL and SPT/INTEGRAL, [ o
~0.6M, and various line gamma-ray . ¥ o B W \"N ’ but the images is hot czlear for the de‘ral.l studies. | phen’s

emission is expected from %Ni decay 3 N RIS L -~ 4 Estimation of “°Al observation by SMILE-satellite |
chain, as shown in the right figure. But = = oa1f , *Ni = 870 50 199 o K As the distribution of gamma-ray radiation at 1.8 MeV, we assumed with the sum of 2¢Al, galactic

the detections of 0.85 MeV gamma ray &29 | ESS 500707 Mi ’ Mév A diffuse and extragalactic diffuse gamma ray. The intensity and distribution of each sources are listed

from 26Ni/%¢Co are only two samples:

in the below table.
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