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OWEZHIRL ., S HOEN RN FHYH PO TR Z ML L £ L, S ol MHAMEHO KB
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3.1 KAGRA BHRTF—78BIHAY—I)L @ RESCEU 2014
HEF 201444 H 18 H (%) -7H (1)

B . BUREARIN X v oS RBI2AER 1 S 2 B 207 B - BHLE 4 SAE 3 B 1320 5 - B 4 5 2

B 1220 5%

70734

4 B 18 B (£) il : P& 1 SEE 207 BF
9:30-10:00  %Zf+
10:00-10:00 HBFHIT HBRE
10:00-10:10  fHEEEA  SHE5HAE S
10:10-12:10  MRILME—  T—ieAE R A

4818 H (£) F#&  BFH 14 SE 3K 1320 5=
13:30-14:30  KEGH—  TEIBPERICY)
14:30-14:45 R
14:45-16:45  YEHIK P o
16:45-17:00 Rz
17:00-18:00 fhHHE T  TEIE T — & BT FiE)
18:30-20:30 FW#%ES

48198 () %  B¥IM 1 SE 2 1220 52
9:00-11:00  JIIFFERIA FER g o JE B & R o E
11:00-11:20 R
11:20-12:30  BRILFTK - &F&56% - GHEEEN TLinux - octave $HE
13:30-14:30  FalIFIK - SAGIARK - PHERVES  TEMET — & MR 1
14:30-17:00  HEFHST PE 1T — & f i 2

3.2 FHEEHREO—-RYY7EEDEOIIEKEE
HEF 2014 45 H 8 H (K)
IBRR 1 HECREAMEF v o S ZBHAEEE 4 S 2 B 1220 5
70734
1. 1ZU ®IC
13:00-13:05 ¥ v A2 7 LA DOFMESBE (MEFHEYREER)
2. 4 7y uvEHOI/NEHROSHICOWT (EREARHTYARE &)
13 :05-13 :20 £ 7> >’y v b OFROEEHE (T8 HEHET)
13 :20-13:45 INUETRIC X 2 RA DRG] (5 HEEER)
13:45-13:55 BHEEILNE

11
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T B OREAGHE (MR RN AR H )

13:55-14:15 X 47 v R (RE G E R R R)
14:15-14:35 JERIMRR Y (HHFHHEYERR)
14:35-14:55 FHEM (ILAFHHAEEH)

14:55-15:10 REM 7' 7 X< (BATHHYRR)
15:10-15:25 BREHRA (EETHIYEH)

15:25-15:45 KFy (JRFHBAZRR)

15:45-16:00 A

(e LEPPI R B i)

16:00-16:20 T4 TOIEEEY LY (FiRTHHEYER)
16:20-16:40 FHAEY Y (LREFHHYER)

FHi LA B ORI TR R R H)

16:40-17:10 FHits - HifT LY (FRETH TYER)
17:10-17:40 FHikE> A 7 L T (FBAFH 1A%

W LA B ORI (RN TR R R H)

17:40-18:00 FHHBREIA ARLY: (s T i BB AR B &)

- affil (AamEHERAR, IWITYEER)

18:00-19:00

3 SURITL WIS

7= THISAIC SN 2 G, A 7o n s 2B T 2 TASAVNGEE . TSR

B 7w =7 Mt 2 OubiZEnglt 20?

C Lo (BHE)

3.3 RESCEU APCosPA ' ¥—X¥V—])l

HEF 1201447 H31 H (K)~8 H4 H (H) 15:00 - 18:50
BP0 REPENAS T R R

7a735 L4

7B 31 H FHICKITIRFE - PE - BEOEILHARS,
14:20-14:30 & —*k "RESCEU MMl & A— 7= v 77

14:30-15:00 4k —K 77wy =7 b THRE
15:00-15:30 JH[HF FKEE "7uP =7 4/ 7 7aP 27 b2 OWE”
15:30-16:00 LJF 5F ”Extra-galactic studies with wide-field optical imaging observations”

16:00-16:20 break
16:20-16:50 4 KHI "FRB updates / probing reionization by GRB 130606A”
16:50-17:20  ZHji ¥ ”Spin-orbit angles of transiting planets”
17:20-17:50 A1l Bk ?Forming the First Stars in 3D”
17:50-18:20  F_E BHl ”Hidden photon dark matter”



3.3. RESCEU APCosPA ##<—2X 7 —)

8 A1 H RESCEU APCosPA summer school

8:55-9:00
9:00-10:00
10:00-10:15
10:15-11:15
11:15-11:30
11:45-12:00
12:00-12:15

12:15-13:45
13:45-14:45
14:45-15:00
15:00-16:00
16:00-16:30
16:30-16:45

16:45-17:00

17:00-17:15
17:15-17:30
17:30-17:45
17:45-18:00

8H2H
9:00-10:00
10:00-10:15
10:15-11:15
11:15-11:30
11:30-12:30
12:30-14:00
14:00-
19:30-

8H3H

Jun’ichi Yokoyama
Bernard J. Carr (I)

break

Bernard J. Carr (II)

break

Lu-Hsing Tsai
Shi-Hao Wang

lunch

David Polarski (I)

break

David Polarski (IT)

break

Tomohiro Nakama

Chih-Pan Wu

Rebecca Leane
Ling-Wei Luo
Takuma Suda

Gen Chiaki

David Polarski (III)

break

Bernard J. Carr (IIT)

break

”opening talk”

”Cosmic rays from decaying of multi-component dark matter”
”Feasibility of determining diffuse ultra-high energy cosmic neu-

trino flavor ratio through ARA neutrino observatory”

”Scalar perturbations induced by the second-order effects of pri-
mordial gravitational waves”

”Neutrinos and Dark Matter Detection via Atomic Ionizations at
sub-keV Sensitivities”

”Leptophilic Dark Matter with Z’ Interactions”

"Teleparallel Gravity in Five Dimensional Theories”

”Origin of the most iron-poor stars in the Galaxy”
”"Hydrodynamic simulations of collapsing gas clouds with low

metallicities”

Christophe Ringeval (I)

lunch
excursion

dinner

13
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9:00-10:00  Christophe Ringeval (IT)

10:00-10:15  break

10:15-11:15  Christophe Ringeval (III)

11:15-11:30  break

11:30-11:45 Yuki Watanabe ”Self-production of scalar gravitons after Starobinsky infla-
tion”

11:45-12:00  Jackson Wu "U(1)p_r extra-natural inflation with Standard Model on
a brane”

12:00-12:15 Ippei Obata ”Magneto-genesis from Higgs Inflation”

12:15-13:45 lunch

13:45-14:45  Kiyotomo Ichiki (I)

14:45-15:00 break

15:00-15:30 Motohide Tamura "SEEDS: Direct Imaging of Exoplanets and Disks ”

15:30-16:00 Masaki Ando "DECIGO: Space Graviatitonal-wave Antenna”

16:00-16:30  break

16:30-16:45  Atsuhisa Ota "CMB pu distortion from primordial gravitational waves”

16:45-17:00 Daisuke Yamauchi ”Constraining non-Gaussianity with multi-tracer technique”

17:00-17:15 Hsu-Wen Chiang ” A new method to determine large scale structure from the
luminosity distance”

17:15-17:30  Tomohiro Fujita ”Tensoron: spectator scalar field inducing gravitational
waves during inflation”

17:30-17:45 Chung-Chi Lee ”Matter Power Spectrum in Exponential Gravity with Mas-
sive Neutrino”

17:45-18:00 Masaki Yamada ”Gravitational waves as a probe of supersymmetric scale”

8H4H

9:00-10:00 Kiyotomo Ichiki (IT)

10:00- End of the school

3.4 EREDEOHOERFRKEZEA—T>FvVINX 2014
BEF: 201448 H6 H (k) - 7H (K)

TT I SN e SN

70954

8 B 6 H (k) : EEE 1 SE 207 BE

13:30-14:10 KEEFE TIE3Y9=EET TH2 ) BRPEH
14:30-15:10  FBAIEE  FHEXBHE 13X, TRE2 77y 7 x—) & 8

8HA7H (XK): BZE1SE207S=E

13:30-14:10 KEEFE TIE39=EE T "H2 ) BRPE
14:30-15:10  FEBAIEE  FHEXBHE T3¢, TRE2 77y 7 x—) & #nH

3.5 RIKEN-RESCEU-IPMU Joint Meeting 2015

HEF 201543 H3 H (k) -4 H (k)
IBER ¢ LUK A SRR Y v 2N v FEHEERR R v 7 —



7a735 L4

3H3H

10:20-10:30
10:30-11:10
11:10-11:50
11:50-12:30
12:30-14:00
14:00-14:40
14:40-15:20

15:20-16:00
16:00-16:30
16:30-17:10

17:10-17:50
18:15-20:15
3H4H
9:00-9:40
9:40-10:20
10:20-11:00
11:00-11:30
11:30-12:10

12:00-12:50

12:50-14:00
14:00-14:40

14:40-15:20
15:20-15:40
15:40-16:20

16:20-17:00

17:00-17:10

3.5. RIKEN-RESCEU-IPMU Joint Meeting 2015

Opening Remarks

Robert Quimby (IPMU)

Maria Dainotti (RIKEN)

Maxim Barkov (RIKEN)

Lunch

Jin Matsumoto (RIKEN)
Toshikazu Shigeyama (RESCEU)

Shinya Wanajo (RIKEN)
Coffee Break
Yu Komiya (RESCEU)

Miho Ishigaki (IPMU)

Banquet (at Hirosawa Club in Campus)

Tomoya Takiwaki
Hiroki Sato (U. of Tokyo)
Shiu-Hang Lee (JAXA/RIKEN)

Coffee Break
Alexey Tolstov (IPMU/RIKEN)

Yukari Ohtani (RESCEU)

Lunch
Yasunobu Uchiyama (Rikkyo)

Nozomu Tominaga(Konan/ITPMU)
Coffee Break
Hirotaka Ito (RIKEN)

Yuto Teraki (RIKEN)

Closing Remarks

15

Unusually Bright Supernovae
GRB Cosmology
GRB Engine and Relativistic Flow

Relativistic MHD/HD Flow for GRB Jets
r-process enrichment by Neutron star merg-
ers

r-process nucleosynthesis

Chemical evolution of r-process elements in
hierarchical galaxy formation models

Chemical abundances in extremely metal-
poor stars in the Milky Way halo and in dwarf

satellite galaxies

(NAOJ -; RIKEN): Explosion Mechanism of
CC-SNe
SPH simulation of double white dwarf merger

Supernova Remnants

Simulations of supernova light curves and
spectra using multigroup radiation hydrody-
namics

Theoretical expectation of supernova shock

breakout in the relativistic limit

Review of Gamma-Ray Observations for
Galactic Sources
Development of a multidimensional relativis-

tic radiative transfer code

Photospheric Emission in GRBs
Wiggler Radiation in Langmuir turbulence; a

possible emission mechanism of GRB
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RESCEU-59/14

Carbon-enhanced Metal-poor Stars in SDSS/SEGUE. II. Comparison of CEMP-star Frequencies
with Binary Population-synthesis Models, Y.-S. Lee, T. Suda, T. C. Beers and R. J. Stancliffe
[arXiv:1310.3277 (astro-ph)] Astrophys. J., 788 (2014) 131

RESCEU-58/14
Distributions of molecules in the circumnuclear disk and surrounding starburst ring in the Seyfert
galary NGC 1068 observed with ALMA, S. Takano, T. Nakajima, K. Kohno, N. Harada, E. Herbst,
Y. Tamura, T. Izumi, A. Taniguchi, T. Tosaki [arXiv:1406.0782 (astro-ph)] Publ. Astron. Soc. Japan,
66 (2014) id.75

RESCEU-57/14

Two Yy -ray bursts from dusty regions with little molecular gas, B. Hatsukade, K. Ohta, A. Endo,
K. Nakanishi, Y. Tamura, T. Hashimoto, K. Kohno [arXiv:1406.3071 (astro-ph)] Nature, 510 (2014)
247-249

RESCEU-56/14

AzTEC/ASTE 1.1-mm survey of SSA22: Counterpart identification and photometric redshift survey
of submillimetre galazies, H. Umehata, Y. Tamura, K. Kohno, B. Hatsukade, K. S. Scott, M. Kubo,
T. Yamada, R. J. Ivison, R. Cybulski, I. Aretxaga, and 15 coauthors [arXiv:1403.2725 (astro-ph)]
Mon. Not. R. Astron. Soc. 440 (2014) 3462-3478

RESCEU-55/14

Evidence for a Gas-rich Major Merger in a Proto-cluster at z = 2.5, K. Tadaki, T. Kodama, Y.
Tamura, M. Hayashi, Y. Koyama, R. Shimakawa, I. Tanaka, K. Kohno, B. Hatsukade, K. Suzuki
[arXiv:1403.0040 (astro-ph)] Astrophys. J. 788 (2014) L23

RESCEU-54/14

Enhancement of CO(3-2)/CO(1-0) Ratios and Star Formation Efficiencies in Supergiant H II Regions,
R. E. Miura, K. Kohno, T. Tosaki, A. Hirota, S. Komugi, S. K. Okumura, N. Kuno, K. Muraoka, S.
Onodera, and 6 coauthors [arXiv:1405.1629 (astro-ph)] Astrophys. J. 788 (2014) id.167

RESCEU-53/14

Constraining Primordial Non-Gaussianity via a Multitracer Technique with Surveys by FEuclid
and the Square Kilometre Array, Daisuke Yamauchi, Keitaro Takahashi, and Masamune Oguri
[arXiv:1407.5453 (astro-ph)] Physical Review D 90 (2014) 083520 (2014)

RESCEU-52/14
Effects of thermal fluctuations on thermal inflation, Takashi Hiramatsu, Yuhei Miyamoto, and Jun’ichi
Yokoyama [arXiv:1412.7814 (hep-ph)] JCAP 03 (2015) 024

RESCEU-51/14
Inflation with a constant rate of roll Hayato Motohashi, Alexei A. Starobinsky, Jun’ichi Yokoyama,
[arXiv:1411.5021 (astro-ph)] JCAP 1509 (2015) 09, 018

RESCEU-50/14
Can a spectator scalar field enhance inflationary tensor mode?, Tomohiro Fujita, Jun’ichi Yokoyama,
Shuichiro Yokoyama [arXiv:1411.3658 (astro-ph)] PTEP 2015 (2015) 043E01

RESCEU-49/14
Reheating processes after Starobinsky inflation in old-minimal supergravity, T. Terada, Y. Watanabe,
Y. Yamada, and J. Yokoyama [arXiv:1411.6746 (hep-th)] JHEP 1502 (2015) 105
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4.1: A schematic illustration of our goal
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4.2: Position-velocity diagrams of ¢-C3Hy, CCH,
SO, and HoCO observed toward L1527. Contours
are intensities expected by the infalling-rotating en-

velope model. SO exists around the centrifugal

barrier, while ¢-C3Hy, CCH reside in the envelope.
H,CO exists in the overall region.
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4.3: A Change in molecular abundances across
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limits.
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4.4: Spectra of CH30H and CH3CHO observed
toward TMC-1, showing a similar double peaked
profile.
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4.5: Molecular distributions in M51

[SBARDFEDIVYEY TS —~A] ZIME
Tz B 2070 ADEKR &L SRR DTTFH
2 DAVEER R %2 i 5 7= 012, SRR NO RE &
TSI W51 I L T2y v 794 v —x A
% Mopra 22 m BEiEH CTIT o 72, Bl U 7 fiis ik
(50 pc x 50 pc) TAXZ V2V 5 & BIFRD
WAL S, AP A ST A DL
BB 5, ZDREFIE M 51 74 & DA RN
TEMZ N AT PVEFERIT 2 2 Ebhot,
[FkRIC, SRARNOKE &R W3(OH) 12X}
LCThH, Bl 45 m EaEFiz Hvs, 10 pe (23
5% 3 mm DT T AR P Tey EV S
BRI 72, BRAE, BRIz @NTosEfThcdh 5,

4.1.4 FTINIVYEEARTORA

T I7NUVYRICB I B ENETS oz, 22
TEIET 2 EMEFORIEERAE (~nT ey A v
7)) DEAFBAURTH B, ZDDDORLEH
ETFNALABEEE Ry b7 bry - AR X —
% (HEB) I /79#7ThH3s, HEB 2 7V ETIIE
WEPEWIN I X 2 EIEEIRREDO R ZFH L, ZERE
T EJRFIRE S D 19 by ChRERREES) 1I0fk
VBNENENAL T ABROZIE LTHRAIT S
DTH3, ZDHICiZ, BIsEEKEZY 770y
PARICTHIE, 2L T, BFNICEL -BET
Z 9D, oMLY GREBAL, HIBERE
ZREIEIHEND S, ZOBERX =X LTI,
(1) BVE DI X > CTEMICHE T GEEs
H) . (2) 74/ v EDMEAERZ A L CHEMRIZHE
DY (BmH) b3, AFFEE TR, T
NbTiN % NbN % f\v>7- Th7¥441#, HEB S 74
ZT ORI EED T3S,

[ASTE ## THz Z{ERORF] THz 73 2M
RN BT 2ALEIGDIE R & 72 2 X 9 73R 72
JZF - - ORERESFET 5, 216 DT T O
RN B 2ALEICORE 2R 2 5 ETit
AR EEEZ > T3, THz 8 TOEZER o E
BB 2179 2 L2 HIE L T, KO F¥EEHE
I A 72 THz W2 B o2 ED T\w5, B



4.1. BRI & RERRICE 2 WEEL O

4.6: A test cryostat for evaluation of the THz

HEB mixer receiver
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4.2 RKEERWEEXTIvY
=IO ELBED
L3

WIAFHIC B TR, §13 2 HiEsE S o KAEDGR
HHREEEIOIGREIC K D SISk, & Lo
OISR I N T3, —/T, FHICEIT S
BIGRIEB D07 ) O IE, FA MRS TY
52 EHENTVRS, A MRS EPED
A, BEOTH D SR I 2 12> T2l
ERLU. ZARE 1 -3 oRRIC»IT T, FHOR
TRAREL DT 72 2HFIIL RO S A MicEbh
7RSI ETESNTIC 72 5 2 E S DR ) DD
& % (Burgarella et al. 2013, A&A, 554, 70), T,
ZNLDWMEDOTFTH TIZ, EMUIES R MRS
7 BEBUSEEINEE T 2D TH A I ? ZhUE, £
D &) G ED X ) IEILL Tw 5
DTH? )77

29 Lk, FR MRS N BIMEIEE) & M9
DIREFT LD DH, TV - 7 2 P D
BT H %, BRI TR S N 5w R %
SEZ MBI L . 810K IS8 a7 5 A - DB
IE, #100pm fFilic € —27 25, Z D Rayleigh-
Jeans fllCH 722 SV PH 7 2 V) P THIHIS 1 5
YA NBEENZE, S, o< 3 b DIV E ZFFO,
TN, RARBEIC X > TREREMA~> 7 FLTHL
270, FRELT, JOREWTIE, A MU
DAIPF DT 72 7 A0, KIREPREC LT
HIZFEAEZL 2\ &) K273 (Blain et al.
2002, Physics Reports, 369, 111; Casey et al. 2014,
Physics Reports, 541, 45), U3, miR/Tw&IC 7%
%3 ERHITHE < A2 B AL - RSP RIEE D
BIFHEICIE R o nwn, o Tr=—7 WET
Hh, K7uv s bTid, TOWEZRKRICHTE
JAL 72 S VY 7 3 ) fic X 2GR —~ A L
Z OB BIANCHED CH, R, HEOKRE Wl
WO - ELDOINFE. £/, 2D K B

DICBIT AEHEHERKREBLIOERT Sy 7 K5—1D
AT 2 BN 2D Tw3, £, 29
LB 2 B IR 5720, S YK 73
WA BT 28T U WEHIEEE I E 0BT b
BHMHATYS,

4.2.1 BEFRARBRATOERAHATE

SXDF-UDS-CANDELS-ALMA 1.5 arcmin?

deep survey

ALMA #%{fiv>, SXDF-UDS-CANDELS O 1.5 -
T B % 1.1mm HF TOREMEREE (07.5)deep
imaging Bl 217> 7, #HlIZ ALMA cycle 1 @
highest priority program & U CERIRZ 417223, cycle
2 |Z carry over 41, 2014 D 7 H 17 H-18 HiZ 2>
T, 7v T30 ARflio s N, R—27
A Y R13 20m 225 650m OFiPHZ A N— L kK
B (PWV) 1& 0.42-0.55mm & 9 FEHIC K oRE S
fFo N Tl Tbi ., ERI N 1o BT R
B E T ATHuly THH, Ziud, RIMCE
Lir ~6x 10" L (72721 # A MR Tyus = 40 K
DA, REE & IO TRINT 2RI
JETOMRAUIE %2 %) & 5 WIZEEKE SFR
~ 100Mg yr—! ODREDIH UL 2 ~ 10 T THIHARE
RIEE L 2o T3, ZOfEH. 40 DLED continuum
source 23rat 23 RN S N le,  F 72, BIHIRIBEEL
FFHNC, PR 60MHz T slice(channel map)
ZUEE L. “3 RJT cube” (221 2 RIT+EHE ST
(redshift i1)1 XJt) & LT, 3 XIuZEMNTEAL
7MW % FE 9 % clump find algorithm % #H L 7
Rt Z2iT o 7: &L 2 A, EHE DRI R AR D3R
M,

B W U 7% fH 3K & . SXDF-UDS-CANDELS
% VLT/HAWK-I 12 X % % iR (HUGS).
Spitzer(SpUDS, SEDS), & & ' JVLA(K-band ¥
LU C-band) DRCEBRT— 5 03 7=, ALMA
TR S 7 RIE DI K 2 FE L, 2 OWE %2
REFEIED SNT WD (IHHED), o D
BINGEN X, 13 % EE#i + MOIRCS(narrow
band filter) IZ & % Ha BEFRS > [OL1) BEFRS 23
SR INTE D, 29 Lk 2 ~ 2 ORfFLERE
1t & DRIGBIRIC DWW T SR 25D & 4, i
FHEfEA TV D (HRIEDY), DOFEIERN TR
SNy 7 2V RS oS EHL (HH HHED),
K-band Z RO I X T 2 stacking iEHT (Wang
1372°) 75 £ O CHIEfE b D ST 5,

clump find (1 & O #H S 1 7 BERRERA it o 9
5. i d significance DEVH DITDOWTIE, R
EEZTHED R WIRIRZ RS (FWHM ~100 km
s A /R SR C B e SR AR DSATE L 72
W EDS, 2= 5.955 O [CIH] HESR O TTHEME DB %,
Z %G, BS N [CL) MO Lo =
5.1 x 108Lg 128, PR Imm 32T ALMA %
ffio 7 KB 2179 &, B S N2 HEARER & L
T3 low redshift TO CO MifRHIMT LD H 2 ~ 6
D [CI1) MEFEH DEGH3E < 72 5 & 2 15 Tl
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P MG 2 MG (72 &£ 21X Geach & Papadopoulos
2012, ApJ, 757, 156) & HEEAHL T 2 AlREMED S
. ALMA % & &7 follow up 23D TV FET
H 5, [35]36]

[REARAIESEE SSA22 IcBITB YT I VIREAD
ERDHERE ALMA &E-> B0 REEEE A

SSA22 37 A4 = 7 LA 78RR 7 4 <~ o Hfifit
SRR DR & C W 7 B EE R D> S R ST RS 3.1 DT
T JFIRERIMT DS EAE § 2 T2 LB 2 6T 5,
2D k) BEKR RSO FEBSN IS LA T H
D, FEHEEROBHIGECKE 2T 52 R TY 7
2 ) PRI D FEBLR AL & G O KIS E D BIf%R
PP LcHEEALIEGE LTINS, A
FHIRIC BT, Tk DM To 7 ASTE EiESR I AzTEC
AR 7 B R 7 AR 77 2 ) N K o
T 125 DY 7 2 ) EH R I N, I5ICE
WL ARIMR 2 > 7 RARFNE & DGR 7T % D HEE
6. 10DH 72V JEERIAHY SSA22 AR D
AUN—TH BB RSN, 35
IZ SSA22 JFIRERIAIM 2 K $ % 7 4 = >~ o BEFERIK
&Y 72 ) WA o 2 s A EEAHBIBI BUE M O 5R >
AR Z R L, 729 7 3 ) BRI O AR A3
—MRAEIRI B LR R S E BB L 2, ARRESE
TR I NI FERIE, FIREI M D 72 5> T SRR =%
JE DB TERIICRE BERMDIEER - LT % & v
9 SMGEIL O BRI AAE 2 18 < MRS % (Umehata
et al., 2014, MNRAS, 440, 3462), ALMA % ffi>7-
KB 7 v 0 —7y 7BHIEmI N, 2 =3 D
Ly SERRERT 2 FRIE & L 72 SR O B 4L RE (BRBE) % %
7 X =% —{tL L TREREFENE BRI Z 2 C
DIEBNEKR T 5 v 7 K — )L OFEBISEIE % & IV
g L, | ek, 37 2 ) PR iR EhER
T DFAERDS (Lya AT L —A 315 L9 7%,
BHREOBOWHM OB TSN a8 A 17 &
DY) IEIZICEIIML w3 2 &, Tabb, Mo
BRI X D 29 LB L wissEhiE % £ 9 i o
EEDIE I NS Z &, ZHPUTR L 7 [8][11)[16] .

ALMA ZfE-> Tz ~ IN—X MNERAICH TS CO
PFIEROVRHEEREICEBEWAR /T A MNEDOHER

ALMA Zffiva, 2 DD long-duration v ity — A
k(BUF, HUZ GRB E#39 %). GRB021819B(z =
0.41) B X GRB051022(z = 0.81) > 5., CO Hifif
BXUOF A b6 ORISR L 72, GRB
RERIC BT 5 CO RO X 2 o) T TH
%2, INFEFT, RLADOIN—T7F, HFICHREKT
T GRB RHRIC BT 3 2 Y 4 CO 431 a8
Bafliol it ¥ A ADWEZED TE 1D (IR
1¥ GRB030329 12 E1F % CO Hif#ER; Kohno et al.
2005, PASJ, 57, 147). 4= negative results 12 & &
o T, GRBPREREDOKAIZET 2 5B
RTHYH, FHICBITEERFEEHO L —Y—L
LCHIHITE % L DREH %5—/iT, TIECGRB %
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AL LT 2 3@ O BRI & i LT
DX I ESDDH DD (TR DH) L) FUTDW
TUIEAHE BBZ 0D, FRICEELDOMEITH %57
FHADME S e\ GEE, 1% SRR T
KEODTHADBM S NS) BHICOWLTIEEH
fRINTHR, 29 Lt iz, &ERsNE
O RGN L FRE (~ Zo) 22 % 'O 5 A b
DEFEVHFF I N5 dark GRB EMEIEN 5 GRB(X
BREREIEHZ I Z DI L THiIfFS N 313
IE DL DB S 720 GRB, 2 DJF A X
WL ONEZSNEH, —DODHRENEIZS RO S R
FOSEET B 7 OIS DR S S T w B &
WIHITFIUATHD) ZiHEAT CO R Z AL 7,
ZOFER, 250 dark GRBIZEB W T, CO Hfifik & 4
2 MR ORI L0 TH B, £ A,
B RE Z LT, COMEDI & 4172 DI A RERI
DOHULHIRT, Z 22 SN H 5 GRB ¥4
BT Cld CO MEfRDSHIE S g, — ATV S A b
25 DEE D AP E 117z, GRB FAESTICE
F20FHALY A DEREN (Mgas/Maust) 1314
DI &7 b RO AR w8 <R & 1
TWAE ($10-80100) &1k, »IEERTW2 2 &
Do 7, GRB I, @O REKEE & 135870 %
BREECRAET 2 E R BT 2H0TH D, GRB
ZFEHmN e B REE O 7 — 7L LCGEAT 3
LT, 2 ORMRMOMWE 2 HICHET 5 2 LA
RTHBHIERZRLTWS, D EOEMSEIX, Nature
AR ICHE T S 41 (Hatsukade, B., et al. 2014, Nature,
510, 247), £/, 7L AV Y —=2%@EL T, JA<H
DZzED T [3]B8],

Herschel 27 —AA7ZFBLEB WY TS
REBAICE T ZERA XADYBILFIREDIRFE

KEDF A M by 7 2 ) PRI B W T,
BHES A DYIPLREA TR S 2012k, ¥ AT
WOEDFEEE % Z T { DI AR MR O SRS R 2
HHTH 5, —77 CRARIHROBAIREEHR LRSI
X BWIND Tz, Ho ETOBHNZEE L v, ARfET
FEL Y ZADRHRIC K D e T < B S 17
207 3 HITIC B 2 EEES R DN 2
HALARAEZ R % 729, Herschel FHEEHIC
X 172 SPIRE-FTS €— F (406E—F) T/l
MW7 ST GEE 23 RIKD AT P VITEH
L. ZDREEITRTO stacking f@#T &2 177> 72,
ZOFER, EHERFED O DML ([CIT) 158 ym
B 2 L 7 (30, EEEREE, TSR O B
FEERR ([OIIT] 88 pm, [NII] 205 pm HERRSEE) (< RFR
B2 2 2 TSR, KT, @H O RA KM
Tl [CIT] iR & FSEDL B gz % 2 [O111]88um
BERRDS ERRME (CRMEH) L ko7 2 L I3EETH S,
[CHI] Jfifif & 122> DB O BRI L1, S
R EEEE 2 CEEED 2 O LARE D IRIE & A
205, g sl 5, SMCG O&ER I
IR )RR & E 2 TPREIF RV, X DK
WRIERTH 2 AJREME O RR X 5 2 L ick o7, [3T]
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S VRYT I VIRHESNKERCED
< SRADFEENEDERF

9411 45m $55%° ASTE10m ¥ 7" 3 V) ISR 1,
ALMA O 72 % VAABARR A &2 - W 72 Bafg 7> %
NN AT LZERL, Zucks, xR
SR, BRCIEEIN 2R 8RIC B B, AR bV
WET>TWS, kb, RoJIERMoFIcix
FE LS\, MR THEEIED SOl - £ 2 3GE)
HEDOERIZEB VLT, ED LX) LB AER TR
LTWw3Dh, Z2R2HNCTHARB ENTESL, X
ST, IHEMERIZICRIN T, =L X —JRZHi D
Te—h— L DEB AR FILEER AT FLER
DfAGHLEZRET I Y EELZHED—DTH
%, WXL IEARERZEIR L 72 ALMA 12X %
EREE ORI X D, A7 PRIC X B
VX —RZW 2L LT sdkic, BRLET
B, ERAREHEN, Fric, ¥ 7 2 YR o
IMZICHEHAT2 2 E2HIET,

T2 PEIE, BRES A MICEDLNTED,
Z oz, AIEDE - RAMRIEE A0, LI LIS
XARTY 5 FlT 2 £ 25T E 2\ (Compton-thick),
TR FBNCDOENZILEAER I )EY 7 I UM
WOEBINZ, ¥ A FICELHES N
FVX —IRZE 2T\, KEFOBER7 7 v 7k —
VDOHEEZR O DFEERTRERDETH B,

oA, VY 7 ) P D4 THRERR O 4G
Hhc D & RIS BT 3 B O % 3 2 Bl
MR LT T3, st cion sl
R, NSO L THRS 2 BB TRV E
FITRBEIEMCO K & 2 2 ToOY R % i#
BHLTWw ETOEELFEHLD 235,

4.2.2

ALMA ZRAWCRESAEEHIRUZ NGC 7469
BADEEESFH AEH

ALMA @ Cycle 1 8T o 7T FOEIEE 1
Bt £ 77— MR (AGN) NGC 7469 I B} 5 &%
A A b L — —Hififi 7 — & O 217> 7., NGC
7469 1%, EFFHTIEIMAR 1B AGN TH D, »OF
JEAGN ThH 3, Uk, Fex DR THIZE TR
L 72 {ESEHE 1 L AGN THh %5 NGC 1097 DB
LT 3 Loy —7y b Th b, £/ NGC
7469 (X EYEEE DO Eddington & FFOKRIETH b
20DT, BN RIGERTRED 7 - —%
BET2BOT 7L — b LCHEETH S, 5
0] ALMA Tf$7: HCN(4-3). HCO*(4-3). CS(7-6)
BER R D22 A 2 51, T3S DUH A2
ITHRDHLERZRT 2 E o, BRI,
HCN (4-3) K D%, BEHGEFN (%96 kpe) D7 7
v 7 2D 80% LA AL pe B (circumnuclear
disk = CND) 26 S Twb, £, HCN(4-
3)/HCO™ (4-3). HCN(4-3)/CS(7-6) HHARHREE %
CND T 1L EOfEiz7R 325, CND % HU Y BHEEHR
DI (R 5 —N—ZA Y 7)) TiE 1
DTOMELRE %ot ZOMRIZ, Znon
MDY AGN DFFEZ /R TREBRINIEEEIC R D 9 5

ERMEL 72 Tzumi et al. (2013) L AT 2HDTH
%, AGN BE5iIC 81T 5 HON HEBEH OJFR & LT,
CNETX MK 2R RLAHRDFEB (X-ray
dominated region = XDR) 23%IF 6N TE 7%, LH
L. 4 OBIHF STl ") AGN @ NGC 7469
B BRI, R AGN @ NGC 1097 128
J2lE D BERITNE o, 1000 50 HE% 3
MED X HHEEZERT 5 L, AGNREICEITS
HCN BRI OBEMIE, B X I X 2 LA
DELE T TIEFHAT 2 2 LV, XX
7 IBGHEFRIC X 2 A ADMBITINZ T, AGN 26D
Py bRT TR 7R =k B ENIMEL . F
OYIILAIRER ET 2 ECEHEEICAZ LEZS
N3, LEDORSEIX, Astrophysical Journal 12545
HT®H % (Izumi, T., Kohno, K., et al.)[I5] ,

BEES T ABROBELE A BRARD DR
WD RIS

ALMA OBIHIFRERICHD < Tzumi et al. (2013),
Izumi et al. (2015, submitted to ApJ) IZ& D,
AGN A D517 AfTld, HCN(4-3)/HCO (4-
3). HCN(4-3)/CS(7-6) Mt om e oy, BFE I A
TSI R THREICE W L v ) Bl (HON-
enhancement) VG INT w5, K7L, INE
TOMETIZ, T b Ty 7V REDBIHIC
HoOLEHRDBHINTOLRICEE o7, 2
T. $x ¥, HCN-enhancement JHR %2 X 5123 L {
RS 27012, ALMA D7 —hA 75— %, 3k
ZEANCHHR S 2 £ T, v PIVRIEEE S TIgE &
D KIFICHER L7 BT, Bdo 2 > s E ko R
DY A4 T~DIREMEZR PR, ZDFER, 21k D
AGN 128\ Tlx HCN-enhancement 23FH L T\
5 ERMERL 72, 7o & 21F, HON(4-3)/HCO™ (4-
3) BREELIZ. AGN Tid 1 BL 17228, BRI <
E1IMTTHD, 2L, TD&H %EEE 7 HON-
enhancement 2SR5 5 DI, 27 £ HEH pe A
7=V DRI RREDSER SN TV A TH S, &
WH—FEH O kpe A7 — NV OBHITIE, 2 DIkfe
ZRHHTZEEHL Y, 24Uk, AGN OFEH) (72 &
ZIE X BB Y 2y b)) DA R E R T
VNI W EICERT S EEZ NS, £/, Z
@ HCN-enhancement JRR3F I T 2 R R L T
MEAZEZ 010, Bl no THEERED €5
)y PR, 2T, B, R, s —
MW AEEREZ, % 2 TOI 1 (72 £ ZIZHCN)
DEERZ B ¥ B oES%E % RADEX & \W»
AL —Tva—FEHWTHL W) BEL2, B4
BN FG A=y MINLTTR-oTW3, ZDfE
B, AGN TR 513 X 9 7% HCON(4-3) /HCO™ (4-3)
RT3 701213, HON T OGFERDS, EH
DT EDORICHAT 10 BB EBEML Tuild
UL 5B \W I Lo T-, ZhiE. AGN OTEH)
WAL T, B O S 1 4 A ISR LA R DS
EHL TR I EEZRTHOTH S, HLlZZ ok
B, HREEIN TV 34 oEMLFEET L E
BHHEFZEES LAY AR s, SR L -, 2
L T. AGN BB IC B W T T A A E I X
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N3 LA, HCON 73 AER O ZH § 5 7
OITIFEEL S 9 L) iz 37, D EDORRE,
Astrophysical Journal (Z#F5HTdH 2 [135] .

ALMA %Z{#E>fc NGC1068 FiMEIRICH T DY R
FEEDFOEREAA—IVITHE

LMW 2B NGC1068 I2E1T7 5 ALMA %
o A ST OEREA A=V v THER
TV, % E kpe A7 — IV TDORAY —s8— R M
Bz WT, WD T TR 2 22 HZB A S
NBZEZFODTHSIT L, Frlic, HO3N 213
CHETH, MM IV ESICEEI NS X
9 75 “BH\T A T HSTEENERIMAL R L 0 A TR I
SN LIFEEXZTHH--, iU, JHEEIEEM O
BRIz, BERWEEIMR 2T 2 & ) EVEET S
ZEERBHRLTCED, BEEZSNTWS AGN D
BT LR L TCHORRE2E52233b0ThH5, B
LORRIZ PAST SElcBWT 2D E LTHER
Ent: 6K,

ALMA calibrator sources T FIRIGRIES

WY =Y — % RN E T 30 FIRIERR X,
SRR ND S £ TH S W 2 EMYE Dfb2Em
Btz PRk 2 Eohied THRELZ BN R TH
205, 20N M, MOTFENAEILETHL Z Eh
5. BAEH S 1T 2RISR DEUI RO TR & 1
%, ARWFETIE, B ey IR 2 BRA T 2 5
E LT, iBEIC ALMA THEHIE N T WL ARG ED
Xy UL —va v RIKICERH L, ALMA 7—7
AT7TF=FICEENDZIF Y 7L — a Kk 361
DARY BN T 72 k55, 4 R B W CE
SN EMWE RO o TFRINERZRET 5 2 £z
B, 209 % 3 KEITATIED e i %8R
MRNRRIRRTH B EDBHL LIRS, £7-
2 RIFIZBWTIE, @BEIC 2 4] L 2HE o 2 iR
ZNOFEHE LA ZAIZEIT 5 HCO I 2 AL ORI
ZRH L7222 LiTimA, HCO 2% PDROGMEERFEI)
DIFL—H—ThHaIitro, BHIISNLEELY
ZD3PDR MLEREEFIch 2 LR Eni, &
512, HCO 2 &% 10 b D2 TR 2 B L 72
it e WINAE R J1717-337 12D W TlE, RERMAE
HoHE B O & 7 DR & . IR
ZELUTOEHTAZTOHMZ 2, 5 kpe AN & il
RT 2 Z LW TEL, KifgezdE L T, BEOH
B FWRINGR R ORISR U 72 2 & iz, $Rin
FHND A ADAEMHEE I T 2 IR 2SS s 2
ESh, ALMADOF ¥ ) 7L — a vy RiEzH»
723 RSB E DGR e T CTH 5 2 & DSHED
DoNTz, KX EHECOFERLE L TE LD
5, 2015 FEEICIIAER O F ik L Frige o TR
RICOWTHRWICRE T 2Ly —im s, #Hirchk
WEINER % J1717-337 OYBLENEE ICEH L -3
XELTHIRNT 2 FETH S, [13]
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ALMA %Z{#->1- NGC1097 IcBIFBEXRTSv Y
HR—ILOBEEAE

% { O oML, Z DEEDSKGOEE G
2SR IC S RESBEEKR 7 F v 7 R —)V (super
massive black hole = SMBH) 23f#{£ 9 % £ E A 61
Twb, ZOHEROWMESGER, KX —H —0iHE)
% VLBI THIE§ % /54k, RO iz NET 5
Jiik, EEEA A OEE) 2 MIE T 505, R EDAISN
TW5HY, ZNZIGETTE 2 ORI D 236
%, gl #ERDTETIE SMBH OEEHIED H
E HME ST Rd o, BRI o SMBH
BEHIEZ1T9) /71 & LT, cold molecular gas @ bk
L —H—TH % 77 IR O#HE) 2 &\ R TN 5
FRIEH L. ALMA cycle 0 TEII S 1172 15 B ERm]
NGC1097 TP HCN(1-0) % & 0N HCO™ (1-0) B
AR T — % 2 {li>T, SMBH H&llE z A7z,
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GW strain equivalent noise [1/V Hz]

Frequency [Hz]
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7.1: X-ray spectra of the “X-ray pulsar like object”
4U 1700—37, accumulated with Suzaku over three dif-
ferent luminosity levels. They are fitted with a standard
“NPEX” continuum model. A Cyclotron Resonance
Scattering Feature is suggested at ~ 60 keV, partic-
ularly in the faintest spectrum [73].
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7.2: A new classification scheme of binary X-
ray pulsars in terms of three characteristic radii; the
Alfven radius, the Bondi radius, and the co-rotation
radius. Filled dots represent X-ray pulsars of known
magnetic filed strength, while horizontal arrows repre-
sent five Long Period Pulsars (LPPs) [38]. In LPPs, the
3 radii become comparable to one another.
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7.3: Evolution of the phase-modulation amplitude
of hard X-ray pulses of the magnetar 4U 0142461, as
observed with Suzaku [0, (2, B2, 007].
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7.4: Hard X-ray (15-40 keV) pulse profiles (two

cycles) of the magnetar 1E 1547—5408 observed with
Suzaku, folded at the pulse period of 2.072147 sec. They
were accumulated over six different phases of a 35-ksec
“slip period”, arising as a beat between the rotation and
free precession periods. The pulse phase is modulated
(see arrows) with this period.
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7.5: A remarkable state transition of the LMXB
Aql X-1, witnessed with Suzaku. In about half a day,
the spectrum changed from those typical of the Hard
State to those of the Soft State [87].
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7.6: Compton optical depths of various LMXBs
in the Hard State, plotted against @ = (electron tem-
perature)/(disk temperature) [4%]. The dipping source
EXO 0748—676 is indicated by a diamond.
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7.7: Volume filling factors of the hotter (k" ~ 0.68
keV) and cooler (kT ~ 0.23 keV) plasma components
in the SNR CTB 109, measured with Suzaku and shown
against the projected radius from the center [86]. The
hotter and cooler components can be identified with the
progenitor’s ejecta and the shock-heated inter-stellar
medium, respectively.
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7.8: An X-ray image of the SNR RCW103 obtained
with XMM-Newton (left), and the azimuthal distribu-
tions of the two temperatures (right) [86].
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7.9: Two-band light curves (1 ksec/bin) of the
ULX NGC 1313 X-1 obtained with the Suzaku XIS [B0,

54, B1]|. The variation is prominent in the harder band.
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7.10:  Spatial distributions of the three mass com-
ponents of clusters of galaxies. Abscissa shows the ratio
of the ICM mass to the total gravitating mass, while or-
dinate is the ratio of the galaxy number vs. the total
mass. The three mass quantities are all calculated at
0.5R500 and normalized to unity at 0.2Rs00. The three
crosses represent ensemble averages over three subsam-
ples with different redshift ranges [I3].
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7.11:  Suzaku X-ray image of the merging cluster
CIZA J1358.9 — 4750. Overlaid is the spectral analysis
regions. Black boxes represent hot regions, with k7" >
7.5 keV, while the white boxes are for cooler regions
with kT = 4.5 ~ 7.5 keV [80].

o {EXERTE Abell 548W DEFF [1]

SR DY Ly 12, BRIEE kT o ~ 3 FiCkh
Bl 252 LB SINT B0, Abell 548W 1, &
DR 5 X KBRS 1 MDA B b AR5 2 SR 5]
TH 5, FAREOHIZZ I E TITEIHA STV 223,



79. ASTRO-Hfi&

fibl 34T WA 2 JE—RRG 2 R B 1E B I i 228 9
LB DIZH L. Abell 548W 13 BRI . %
TBLTWAEIICRZBHEHTH B, T, INFE,
GubslidZoXR@EE T3¢, THHEIL., ZDOEEE
THIOTE D 7R £ TICM DR, &%
WE LT, ZORSE. ICM I B 2 RS 12 e
—J7 T, ZDOEEDEL>THR LI LRI NI,
EHEE. B P AERETCOBSTICM BEZREE
EHET % & EFEOIRMM DY Ui, 2]
—ODTF VA E LT, RE 2 keV FLED/NIGR
I (B 2 W IHIHHRE) D3SEECffZE L, 58 < B
mt%wﬁ%%fwéﬁﬁ@b%%o_@ivﬁﬁ
. BURAEI DR s 2\ 72 D D FRI [ D
D kT-Lx BAfRICER 2 2 LidfEvy, A0 ZeE L 7-

PO —E BT 2139 T, R, K EED
RWEHcZoMEZH 520 LT 2 Lyl
Th 3,

7.8 BEAHVVIEBOWE

W, BEDPS 10 MeV IOETAEHIRLE—D
ﬁ/?ﬁ#ﬁ%éﬂfwé EMToTES, T
BEERICEHBSIESRH D, 22T~ 10 MeV
M EimEZ n =BT o, BB SHETWS &
MR I N T B0, ZONEROLIH AR, Bk
PRERX E 2 o T, A EFNEE DM
PRFEOBMAN T, HAERETHIET 2LEZFED
5N Y 2z BT 2925 (GROWTH %#5k) 2
2006 FFDLD LR L T3, 2014 FFEDXIE, A
V2 DI IAREIRE ) % b D FT T e R E 2 R
L. 11 H14 H» 5 20154ED 4 H 14 H £ C#MH %
FE L 72, L2 & & HAYE D MRS E 2o 72
ZEdHD, SHIFIEFICEENER T, INnNE T
WL 2 HETOTF—4 71T, sfllob v
MARY bEHCEN L, 2hhETD8 Y —X
VAR 12 & L T, KIBICED % ok, BE
R[ROEELZ T TR, MHSBAEBIKE Lo
LEEZLND,
8@@4&VF®5%\2@H#OTﬁW%ﬁ®
RWwiF—=% Lt Zol, ZOHIHD0 22X T2

T‘ja L— 57 T%H'LT?%%TODLL I_‘IH‘HLVC
BT 7 7 ADBER - THRLTWS Z L1y
Y %@ﬁﬁﬁr%(ﬁ#t“( RS AR T RV
DRXDFBEL 2B 2 A, BENEVWE =
FERIMW AT =01 1ZFEFHL 5TV B I LEZ2Y)
OTRLT, ZHE EELSBCE—I VI LEh
VRBISETE D, BEEOMDO S TIEA 7 E— L4
DESDPWVARY MILBEZE 5T 5 LIRTE 3,
FRBAORERE S, KIEM 30 EUINIZ & o i
ME—I VI LTHEBEL TR EEZ B EHPATE,
IR OREE ICH 2 HE ks R 2 A7,

7.9 ASTRO-HfEHE2

ASTRO-HEEIZ, 2015 £EERK DTS EiF % HiE
L CHFDHED 51T\ B XIER 0T H X #ERE T,

83
8 3500; power
2 F A\ 162}
@ 3000~ ] A1.64f
< ; ! (O
8 2500 i 166
F \ o lesr
2000f~ / Vo7
F | '\ 72
1500 ! \|174 bl
F ' Y00 200 500 1000 2000
F " ) counts / sec (0.15 - 10 MeV)
1000F S ",
" U T
500
:\\\\\‘\\\\\‘\\\\\‘\\\\\‘\\\\\‘\\\\

01:03:00 01:04:00 01:05:00 01:06:00 01:07:00 01:08:00

time (JST)
7.12: A 0.15-10 MeV gamma-ray count rate pro-
file of the thunder storm event on 2015.01.25 (JST).
Gamma-ray enhancement was observed for ~ 1.5 min,
and its spectral index was harder at its brightness peak
by AI' = 0.1 compared to those in the rising and falling
edge [02, G3]. Note that the countrate profiles includes
background, while it is subtracted in the inserted index
plot.
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7.13: Drawing of the ASTRO-H satellite, to be
launched in JPY 2015. The overall length is 14 m, and
the weight is 2.7 t. Also plotted are cross sectional
views of the HXI (right: 40 cm tall) and SGD (left: 50
cm tall). Two identical units of each instrument are
mounted.
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7.14: X-ray spectra obtained with HXI2-S FM
model in the low temperature test. 2*'Am source was
irradiated to the imager part, and spectra from the 1st
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7.10.

7.15: (Top) Photo of the 2 flight model HXIs
with core team members snapped in February 2015, and
(bottom) those with the 2 SGDs in April 2015.
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7.16:  Angular resolution of elastic neutron scat-
tering whtin the detectors. (left) Energy comparison
between recoil proton (E,) and scattered neutron (E,,
measured vie time-of-flight) is shown. (right) The same
plot, converted into scattering angle vs initial neutron
energy [B9].
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