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[EFE 2% Tsukuba Global Science Week 2015 (TGSW2015) &—Bt & L T, FHMEAL - YRR (Universe
Evolution and Matter Origin) & v > a ¥ & B )L ¥ —# kL (Research Frontier of Developing Energy
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2.1.1 Session 4: Universe Evolution and Matter Origin
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bz, FROMEDITITOWT DK Z 1T > 7,

FHTHE, Session 5 (B T 2 )L ¥ —MEMIFEILA) &AL L Tirbi/, Dr. Guillaume Unal
(CERN, Switzerland) (&M CERN WF7EAT® LHC flids 2 v 7c ATLAS EETok v 7 AR fWH5E DBl
R EBEZRR, Dr. Roy Lacey (State University of New York at Stony Brook, USA) 13 K[E BNL %%
Frco RHIC R EH W77 =27 « TVA Y - 75 A<=iffge, FiZ QCD ORI DWW TR 72,

FRIEFMOE Y >3 v & LTfTw», Dr. Leonardo Bronfman (University of Chile, Chile) 3% 7 mm
ez O 72 SR S22 i L . Dr. Soo-Bong Kim (Seoul National University, Korea) 231§ =2 —
Y 2 EEEIZD T, Dr. Yaxian Mao (Central China Normal University, China) %3 LHC TDFIC jet %
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HoWEE D EEZITo 7 (HEET=27 7y 7B 2 4%28T),
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Sessions 4+45: Joint Workshop

Kazuyuki Kanaya
Guillaume Unal
Bo. Iversen

Roy Lacey

Junfa Zhu

Tsukuba
CERN

CMC Aarhus
Stony Brook

NSRL China

Opening address and introduction to CiR{SE

LHC/ results on Higgs boson physics

Watching nanocrystals form

Particle correlation studies in RHIC-BES;

Probes for the critical end point in the QCD phase diagram
Applications of synchrotron radiation soft X-ray spectroscopies

in the studies of energy-related functional materials

Session 4: Universe Evolution and Matter Origin

Leonardo Bronfman

Soo-Bong Kim
Hideki Okawa
Oliver Busch

Yuji Takeuchi

Yaxian Mao
Hiroshi Nakagomi
Nario Kuno
Shinhong Kim

Chile

Seoul

Tsukuba
Tsukuba
Tsukuba

Wuhan

Tsukuba
Tsukuba
Tsukuba

(Sub)mm-wave galactic astronomy in Chile:

an historical perspective

Current Results from Reactor Neutrino Experiments
Searches for diboson resonances at the LHC-ATLAS Experiment
Exploring the QGP with jets with ALICE

Development of far-infrared single-photon spectrometers
based on superconducting tunnel junction for search

for the cosmic background neutrino decay

Hard probes at LHC

Flow and correlation results from RHIC-PHENIX experiment
Antarctic 10-m Terahertz Telescope Project

Closing remarks

Session 5: Research Frontier of Developing Energy and Environmental-friendly Materials

Cheng-Hao Chuang

Shin-ichi Adachi

Yoshihisa Harada

Hideharu Niwa

Yu Kwon Kim

Shin-ichiro Fujita

Tsuyoshi Takata

Junpei Kuwabara

Tamkang

KEK

Tokyo

Tsukuba

Ajou

Hokkaido

NIMS

Tsukuba

X-ray spectroscopic study for different surface bonding
environments of graphene oxide

Visualizing bond formation in solution with femtosecond X-ray
scattering

A new perspective on the structure of water:

An electronic structure study

Operando soft X-ray emission spectroscopy of non-Pt oxygen
reduction catalysts for polymer electrolyte fuel cells

Enhanced catalytic activity of chemically modifi ed TiO,
nanocrystals

Mechanism of methanol synthesis over Cu/ZnO:

Difference between COs and CO hydrogenations

Development of photocatalysts for water splitting under visible
light irradiation

Practical synthetic method of conjugated polymer materials

for organic photovoltaics
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AR il 54 b

Xiaofeng Luo CCNU Search for experimental signatures of critical point

with beam energyscanatSTAR

Masakiyo Kitazawa Osaka U. Non-Gaussian fluctuations in relativistic heavy ion
collisions

Toshihiro Nonaka U. Tsukuba Higher order cumulant of net-proton distribution

Tetsuro Sugiura U. Tsukuba Rapidity dependence of net-charge distribution
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2.2.4 Session 4: HREIREMFHEERE -New frontiers in mathematical physics
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Matti Lassas U. Helsinki An Inverse Problems for a Non-linear Wave Equation

and Inverse Problems in General Relativity
Sumio Yamada Gakusyuin U. On Riemannian Geometry of the Einstein Equation

Tapio Helin U. Helsinki Maximum a posteriori Estimates in Bayesian Inversion
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Research Core for the History of the Universe
FHT - BT - FTHYPEFORSE, REBHN - ERN7FT7O0-—F
DEWRICL D, FHEEH—NICER
WRR(I—7r x—%) : &f55A80R
Construct an integrated view of the History of the Universe by

coordinating studies in elementary particlés, quark nuclear matters,
and astrophysics.

Coordinator: Prof. Shinhong Kim

ivision of An i m!
[Antarctic Observatory of Astronomy]

HPEP)  ITAE—4E
Principal Investigator: Asso.Prof. Shinlchi Esumi

EPIR(PI) : Z)ILZHiE
Principal Investigator: Prof. Fumihiko Ukegawa

FHEEIY—Fh [/ Consortium of the History of the Universe

: Prof. N Nakai ASHOHEIBRATWEWN THEE, ORAE

e i S
=> MHEEI - WEREE TN SDESL

Illluminate the “Darkness”:
=> Dark Matter, Dark Energy, Dark Galaxies, ...
=> Genesis of matters, creation of structures and their evolution.
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5. HEFE2 Tsukuba Global Science Week 2015(TGSW2015) O (L - WEANE (Universe Evolution
and Matter Origin) & v > a ¥ 25 CIXEBREHS T R 2OV ThafE L. T LEBEDIILE 23 H #7958k 1 -
JEF# - FTHEYBLE ORI & 2 T R DR — VB 2 REERY ICHEE S & 5 72 I, SBDOWBAITTEE 2 50D
T H LR DO HECH Lk 2 1T o 7o, THLEN - WEEF v > 3 I, 5 0 4 2R 2 07EH 32N

23



L. 7 R b 7 o TR NE O LIGF iamaMTb e, T EiFZEHEE I T D D% uif%a
Hole, BERVVERIARIA R v & — T SLEEEUIAILS T IR B - B - TR B OB
FEHEEL, INoZFEHOBELOBELSH - WICHME T2 2L 2HFLLTVE, WTNOFIIZE LT
LEEH Db & THIEZEDTE D, By arTid, BRT2EHICE 2 B8MEDTIRDOMEH e S
NoLEHiT, SEOEDTITOWTDHEMEIT> 7,

2 84FETHI1 8, 1 9HICHMENZE 2 CIRISE V=27 ay 7Tk, Z2o0avyy—y 7 a%l
B % ENO KA DOREE 2 & O TS 0 AN L 7, G L EBERF el i BI 3 % 5 & im0t 4
RfEc bl TiTb iz ic, 202 00W T, &HMPNCHIN N4 RO S =R ICBVW T, £7udc
7 L ERHEET 27201, FRREMTDIL, ZHUTO WL TOIER LEmI Tb i,

FROEBESEL Y — T v ay Tk o FHERA VY =Y T A LREBR L a Yy —2 7 LSBT bk
AR M FEHT RSS2 M X 2 IR & e 2 EEILE OB 2 s 7,

72 5F I CIRISE & RHRRHANE £ v & — o5l L T, Pk 2 8 MR ELR Tt oiE Rz o ¢
FEFSFAMLETER ) S5 (PR 2 8 ~ 3 34, K 1 &BME) 1ns L, i kit (BrgmibidiEs)
DB ZZNT 5 2 LB I N, ZOHEEIZ, CiRISE & ERRBEMNE L v & — 258 L CHEET 5, P
2 8N S, ok E AV TENMIE L=y MBI EER., IRAMSH 2 &2 0EH L 7%
£, TR EBEVIILE OB - RIS 7 EE R R T 5,

R BRI X 2l (B8R - B 0T a7 b Ty 271 AOEEE R 2 843 HICH
BUL7e, ZOHLCBIZIRVKR2 86, T L EREMIEILE ORREE & LTWsE 7 ey = 7 F 25|
LT E, ROl - iRIcEH 5T 5 2 LRI 5,

APRIZE T 5P 2 THREORETRERREEZUTICHIT 5,

(1) FERFFHEEM D%
P2 THEEL ) FHER= 2 — Y/ BERR e 7 v RO 72 o OBEER AR OFZED
SRR BIVESEBER 7V — 703 6 7212 M L, 1 1 WFZEiB o BB ILFEMIZE & 2 0 | ifk / 4 X
P LR E LT MR CHEIfET % SOI (Silicon On Insulator) 70+ 212 X 2R & L O, SOI
R STI 29 % SOL-STJ DR % HEEL T2, SOl MERIEIES 7' 1 b & 4 7 OHR{ER
(T=3K) I B 2 BB % 1T > 750, MR coIEg & L CEARFcEfEfd22 &, 8L
BRSO AN DESHEE LSRR O TR EL T2 0DHER S L,
R CERN %5019 LHC /i #: (Large Hadron Collider) % f\>7z ATLAS 87 Vv — 713 v 7
AR T DA B~ D B OME 2T o7, vy VAV W/Z K TICEREZ 5252 ity
JADERTH LD, BIFEEITED 7 2V IRFICOEHBEZ 52 2 000 I3EERROMEEIC BT
ROBEEBAT v 7 TH2, L7 PIZBTHEE LT, H LT CHEIC 4.5 0 DFRET,
by Z2KFBT L7 v ET 28— H — 777~ OBBNCKIN L 72, 2015 £ CMS %
BERE DMLY H — 77 OGBS OEREIX 50 IGEL . 7 L 7 F Y NADHIEDHEZR I 1L
I ETRIC ey AR DBIFEGICEI DL 7 P VICbEB2 525 2L I3 2 CTHERTE 4,

(2) PR SCBM DL
R 10m 7 7~V P OB ESG T 2 Y FEL T F—L50 6 F—AC(7 7V A - A8
TDOAYANTA T7HM) ICAEHE L, 2016 4F 1 H~2 HIch MR 2TV, #@YAREITTH 5
L RMERL . RIMEESHEN A 2 7 R E% L LT 400GHz, 850GHz, 1.3THz ® 3 /N F %A
RFBLH© & 241057 1° | 2 JTHEEORBILHTER A X 7 (MKID) OB¥%{T-> 7%, ERNLRCE ORI

24



(L 45m B EESICHE T T 2 90/150-GHz 1F S VA X 7 DA Z#ED 7, JHUIRIR 10m Hiass
I 7 BB & L CHEETH S, AH X 713 80-180 GHz 2 A N—F B LM a L7y — bk —>
7 LA P OMT (e sriEds). 90, 150 GHz w2 7Bt d 532 K282 7 4 V8 — Nb/Al Z#laéy
b7 NEA ¥ 7 5 v AR g (MKID) TR S 5, BB ER e h X 7 26T 2 1mHDEY
FITIFER 200 mm & 300 mm DY a v Ly AR LB 2R Lz, £, mE%R
I AHUSHEEZ VL TWw 3, EEE 195 mm OEZERDFH O /RETCHHAME Z17T\v, A X 7 EAH
TIARFEE 65 mK Z3ER L 7z, F7:, MKID g L D7 D% FE 1 FiRgGEA H L el o 3 5
OB DY 7 b7 = THFE bfTo 72,

W5 DPERIBERT NGC6946 O HIT & FRIRMEIE D 4> 74 A % | BPAI S H BB 4 5 m i 9w
#i (NRO45 m#i) & kK CREOBEETWEF CARMA 2B L 22858, dLfic8I 29714
A RFBERFEER D L) b EBEPOEIRTH 2 EBHS L E o T,

7 % —7 - BWHEEM O

LHC s %z Hw/z ALICE 26, RHIC M#E# % H\/z PHENIX 55, STAR EEBE2HEL |
R MBI RENES), ¥ = v FEOREHVA 72— - IV—F v - 77 X< (QGP) Oiff%i % i
D7, HKRBRAEMmIFEEIC LD 2 E T L < &7 PHENIX 5% 2016 4EDFEET T — & L
HEFEEREE T T 5, STAR ERIC L 2HEE — L T 2L X —ETERIC, 5B I S ICAKNICD D |
MR RRR 2 &8 QCD MK DI 1 7198 2 BB 9 %, ALICE EERORRE b & LT, #uisg
DHFRED DD ) avBHAhn ) X —5 —DFNREED -, £/, J-PARC NMHEHO = %
VX — IS B T 2 EHA A EEFEETOMMN 2 HiG L 72 SRS ORI iFRE 2 & D% B MRPC #
IMER DR ZHEE L 7o, QGP DB DR L HfE L, WIIHFHOYWEELCYERIK A A =X L D%
HANDOBREL AT v 7 CTh 503, FREBICETWEY Lok 72 GO EM R EA 4V HRERT— 50
5 QGP LK DOWINE G & Z2 DB RHEZ B E 7212k, 1T QCD 12Xk % QCD 255 FE >
5 DMEGIEIARTH 5, 1T QCD ICHD C RBIY 2 2L —v a vic X 2 ARG - AR
QCD DWt%E 241V, QCD DH i) & DG DI 7 + — 7 WH O8I H ot RIc L
J T EAERR EETRTFERTE 2D 7, BYLAEZETO RIE— 47 77 Y — (RIBF) O KB
FRELED—> L LT, #4 RI Y v 7 (Rare-RI Ring) DBFEMAZIT>TE %, WA RI Y ¥ 7%,
RIBF B K4 SICEE S 41, P 24 4F 4 H X D REPIGE > T2, PlETFEHOALEROHE
HIE 2 £y, EEEHEG & ERTE ZED TV 5,

25



3.1 FEtRRICERFT

ERFIR
it EIE  (BEEWERWEY Hi%)
BREE
AR (B E RS Bit)
Fil &2 (BEWEARYELAR BB
EEHE
R H—  (BEEWERYEYE #2)
IR (BOEMERSCA #R)
s ez GHEREE e v 52— #dR)
&k GHERYIE v 5 —  HEER)
s BtE GERERIADRER v 7 — Gl

4 H 1AM CHHZEPE (F=27 bT v 7)) ITRHI N, MliRSCEOHEEICE T, FYE
FEOBAMBHFEZ MBE T 5 & & DT, 10m 7 7~y EEFEOH L Wikt F— 2 Clcdb 2 {Ana v a
WTA 7HMOBMFAESG 2T, £/ 7 7V A, 45V 7 LUFEEFOER, ik, HHICOWTH
ML, ABICBOTAR L, S5 IXWIEHNTH % 30m 7 7 ~ob v Himsishm ot 2 ke L7z, E+
HiFERED < 1 32m $ild VLBI & X O HL—Ei@iil 2 ke L 72, Rl SCAOHEEIC B W CTd, S5
BT 2T 2 & & HIT, 10m 7 7~V o R L WRESITTH 5 F— L COBMFHESZ1T- 72,
%72 30m KT 7 ~ovy SRS O BET & fkie L 7o, ERZRSCE R 45m I EES P 7V~ FEO RO
LFEFH EE s b B E 21T\, RO SR R BRI O Bl 2 17 - 72,

(1) RAtRSCEDHEME
10m 7 7~V EEER D 7 v 7 S
IR RIS DWW TG 2 D % 72T, BIORER L NI OV TRV ATHEZ /BT, Tho ik
D OBIRAZEI L, 80 N BIRR % EBICOGER ORGP 5 720, Zernike ZIHZUC
X WA EHAGOE TEENICEEZ T LA, HETTI LT, INEFTIRAIGN TV AR
Do T B ORERIC BT B INGEDFT B LS %2 ATIICHH & 202 L e,
TR %2 & o 7e R FOUA R 2RO FITARMEIE IO W T, HEDOFIEZMREH LT 5%, Phase
Retrieval Holography (22 W TIZFFMEY S 2 L —3 a v, SSEAHZEE IO W TR/NEIE T3
SrO#EWERITo %, £, RBEHTHH OBREETE~DIEHEZ 7 4 P =7 A LD TREL 7%,
10m 7 7 ~)v Y Lo i 7 E H o Bl SR 7
Ffl 10m 7 7~V SEEoF L BRI F— A CIchb 27 7V A - A XY T7DavyavsTA 7T
FeIc RS2 E TR, HRDENMAFZEFT R OBNDO b & 7 7 v AWM AT R 2 & L
L CRIBEICBET 2 ek 21T o 72,
avanTA 7THEMOBMHAE LT, 1 H 10 Ho 3%, 2 H 13 HO K XE DT, RIHRIT
WCT=a2—Y =9V DI IAARALNFY—FETITE, ZIH6AF ) TOBMM T4 5V Ay 105
L CRMKPEIR DA ) 7D ) A « v F 2 YIS Lz, IEERT < 130KME T
MOKL TGEEZ 2% 2 THEMADFEENEN LD TFRINIZAY a7y =2 X D EHICEE L2, 1

26



11 avans 4 7 HHARE 12 Smgiofk, Mz, @HofTa

13  FElR 10m S5EsH 2
FAZA ALY v b

HOD LN (VA Y - F vy — NRF7—=F—K=%77ADC3) THED > L7 A 7HH
W2EFE, 22 HEMME L T4 OHFEERT) L LB ICE oy Y =7 Lk L 10m RSO
%, B AN T, SEEIZOWTORRZI Y RO, FILTT TV A - A5 7 ORREITEN S
Nz, JFI N (SR 5 =% —F) Tavar T4 7HEMD SIREROZEMN D 7 — > —FHhic B H)
L. 3D Db ZEZHO WA (C17) T AR TED R A= MIHE VT, Z D%
THAREL 72,

AV aAnNTA THIIIEMEPRCESTE D, EELEN TV, FHT, 130 P 7L —r$EE 15m
FCTORMEERZTEL TV EDT, 10m HEFEOMBII VR LM ING, FLEFTIIFHITT LV
F=H—TRIELTVE2OFOREME N 2 CHODOEKRRD 7 v 7 F I IZAETH L 2 Lo
20, ZHUIRERD 30m kT 7~V Y EEE A GO TT VT FREICEIEFICRE L EETH S, K

27



DI NBEIZEID 60 44, LW 16 4 Th 2, 7 v 7 F O E) ZIEABHE kA2
O THONT L CHEIATSE 2 AR T 2068035 %, (1K 10-12)

HUSEEN A X 7 DRA%E

R 7 7~y s 2 H o C S O A I BN 2 FBT 5 7o, BInEA X 7 0T E2HED T
V5, AEREIFENRE ORI 45m B EESHICIEE T 5 90/150-GHz 47 2 YV A X 7 DT %
D7z, TR 10m EEHI T AR E L COEETH B, KA X F 1k 80-180 GHz = 7
N=TF BEE a7 — bR —r 7 LA i OMT(RESEES). 90, 150 GHz % 0#fi$ 2 80 F
NAT7 4 V¥ — Nb/Al A G bE 1A v &7 5 v AfiE (MKID) THR S5, HiEsoh
HREN AT EREST HWHAERITIFER 200 mm & 300 mm D> ) 2 v Ly A% LT
M EREFF L7, o, WHRICEIHRGEHEEZ WY 2, B 195 mm O EZEEDFO 2 IREE

% F TG L RO FHllis X OB DY 7 b7 = THIFE b IT5 7,
KIVWA AT OBHANYERE S LI LT, MR 10m HEHD 7 74 A28 v FGErb#ED 72, (X
13)
30m #7 7 ~oL Y Him i
R 30m T 7~V RIS K BV A TV ADME ZHED B 70, ENRKLADHEESE LT
TREMCYI D BAL 7 7~y R ZENRLARICTHEL 2, £ 25 60 A EosmEnH b |
30m 7 7~V EEHIC L AT A T RO E L ) BRNIGED 2T —F 7 TV —T7050h LS
S, BIES DD/ —7 (BERA, B, B - REERR. SUE - — XA | GEFHT, AGN,
HUIEER - L, RRZEBIRE) 12X > THRE2NED ShTw 5,
- HERRE D < 1E 32m $E o0 F i S o B A R &
B> 2 7 L D FAFE
o TV TTOWMBRITIAN—DIY FIFBEENDLLZ) IVTOTUHEL D TRIZ ML 72, £z
A= DREFRHRZ T > 72,
o KAFZEKD 1 koD 20GHz HIESSEN O TH L Vb DAL, L 72,
o TVUTFTDE—LNRY =Y DMERITV, FEREEDS LRI E2MERL 7,
o 7V 7 FOREAEDSEAL 72O TR TEIEREZBIM L CHEmE2NEL, #2774 Lk
BT L CHR MR UGE L 7,
e 32m 7 ¥ 7 F D 20GHz D FIHEBMEHEIC OV TE CREE Lk L Tukds, NEICOWTE L
¥ oD TRERFE 2T 72,
e 32m 7 VT FIIREERE CIMEIND 2 LD E S,
Bl
(VLB I #H#
o X ik XU K o Rfdffs VLBI @Ml 2 15 [RI5EHE L 7=,
o INFTICHA D 32m 7 ¥ T T OH—FEBIHITHE L TR NGC3079 O Lo 7~
T = 7RI & RAEE VIBL #E TR L 72,
(HA— S Bim)
o T VA VIFEDTEDTH 80 HOEIREZ 7 € =7 NH3 (J,K)=(1,1)-(6,6) DBLHIA 5
HEL 72, DFEAaT7HORBIHMET 2701013 K ZDFLIRIED L CHERDOARICE BEN E o
THEHENDTL O IUHEL TEPEENZDTERL» EHEIIL Tw3, 2 DKHZIHT 2 7

28



45

307

157

09°00”

6008’45~

6008007
20M34m58s

457 45”

30” 30”

N
northern, ridge

. ”
central region L

09°00” i [ southern rjdge 09°00”

o

20M34m588 56* 54 52¢ 50¢ 48* 20"34™m58°

6008’45~ 6008745

56° 54¢ 52¢ 50¢ 48°

14 /L) NRO 4 5 m#iic & 3 13CO(1-0) DB HIEK, 4 1) CARMA 2k % 13CO(1-0) DTN,
75F) NRO 4 5mfii& CARMA 057 —% %44 L 13CO(1-0) o HER, 4F) NRO 4 5mfié CARMA
DT =% ZifEE LT 12C0(1-0) ORISR,

DITIZIREDREHE R HERBETH Y, 7= 7EHNC X 2 EEEORE IR OEL TV 5,
o HRICH T 2 AN A KEBEEBRFERO O LD TH 2 W3 RO TED 3BT 7Y
EZTBMZT O, WE, BEEOS TN RAOYHREZ KD,
o JHENIIERIT LML IC B TR WGEETIE 2R & LTT v T IRIROEE 21T - 72,
(3) RIWE DB
BEREEN NGC6946 D HL I HIRIGEICB T 2 0 T A L BB ONE
WEFE DPEIPEERIT NGC6946 DUl & FRIRIEE D4 14 2 %, B B BINAT 4 5 m7E
Bt (NRO45 m#iE) & &k CREOEWK T CARMA 2 H» BN 2255, hiics 2074
A RIS X D REE»OERTH 2 PO E o7, (K 14)
AV A Y ABRTFED CO (J = 4-3) IEEEHH
30cm ¥ 7' 2V EHEEGEH N TA VA v A T TFEQRWHEEE CO (J =4-3) Mgz vy Ev /L1
fERERF L, HUADRETDH 2WFED CO (J = 1-0) HEROBIMH 7 — 5 L omEkD» &, 51E
DI TIRIEDS > GEEIRE ~60 K) 2 EBHS 2D, JHHo OB BERD & Ol ¢l 6

29



3
.
30" I ao' |/ |
L g y
-
ppn el e
05°00" 05°00 20g,,
. — y
ag E ac' 4
o oo = —08700 7 %g,,
=] Z
I ; & e
= 30 L ao'f 4
% -8 ;
2 ; = :
- o d L T &
R o700 B —07°00 e
£ 4 gy
g :
s0° | S a0’ -
—oa'og —08'00 ~.d
2];_0
—08’a0 -08'30 o Sy 1 q
. 27
y ; N | i . LAYRe
E"4™  42™  40™  gg™  3g™  a4™ a2™ sRa4™  42™ 4p™ g™ 36T ™ ag®
R.A.(J2000) R.A. (12000}

K15 AVAY APTED CO (J = 4-3) OMEDTRED DA

NTHENEL koTwaEEZISNS, (X 15)

(G0

[t

X

1. Ishii, Shun; Seta, Masumichi; Nagai, Makoto; Miyamoto, Yusuke; Nakai, Naomasa; Nagasaki,

Taketo; Arai, Hitoshi; Imada, Hiroaki; Miyagawa, Naoki; Maezawa, Hiroyuki; Maehashi, Hideki;
Bronfman, Leonardo; Finger, Ricardo, “Large-scale CO (J = 4-3) mapping toward the Orion-A
giant molecular cloud” , Publications of the Astronomical Society of Japan, Volume 68, id.1013,
13 pp. (2016).

. Rigby, A. J.; Moore, T. J. T.; Plume, R.; Eden, D. J.; Urquhart, J. S.; Thompson, M. A_;

Mottram, J. C.; Brunt, C. M.; Butner, H. M.; Dempsey, J. T.; Gibson, S. J.; Hatchell, J.; Jenness,
T.; Kuno, N.; Longmore, S. N.; Morgan, L. K.; Polychroni, D.; Thomas, H.; White, G. J.; Zhu, M.,
“CHIMPS: the 13CO/C180 (J = 3 — 2) Heterodyne Inner Milky Way Plane Survey” , Monthly
Notices of the Royal Astronomical Society, Volume 456, p.2885-2899. (2016).

Izumi, Takuma; Kohno, Kotaro; Aalto, Susanne; Espada, Daniel; Fathi, Kambiz; Harada, Nanase;
Hatsukade, Bunyo; Hsieh, Pei-Ying; Imanishi, Masatoshi; Krips, Melanie; Martin, Sergio; Mat-
sushita, Satoki; Meier, David S.; Nakai, Naomasa; Nakanishi, Kouichiro; Schinnerer, Eva; Sheth,
Kartik; Terashima, Yuichi; Turner, Jean L., “Submillimeter-HCN Diagram for Energy Diagnostics
in the Centers of Galaxies” , The Astrophysical Journal, Volume 818, id. 42, 23 pp. (2016).
Naruse, Masato; Nitta, Tom; Karatsu, Kenichi; Sekine, Msakazu; Sekiguchi, Shigeyuki; Sekimoto,
Yutaro; Noguchi, Takashi; Taino, Tohru; Myoren, Hiroaki, ” Dual-Double Slot Antennas Fabricated

30



10.

11.

12.

13.

with Single Superconducting Film for Millimeter Wave Camera” , Journal of Infrared, Millimeter,
and Terahertz Waves, Volume 37, pp 128-136 (2016).

Izumi, Takuma; Kohno, Kotaro; Aalto, Susanne; Doi, Akihiro; Espada, Daniel; Fathi, Kambiz;
Harada, Nanase; Hatsukade, Bunyo; Hattori, Takashi; Hsieh, Pei-Ying; Ikarashi, Soh; Imanishi,
Masatoshi; Iono, Daisuke; Ishizuki, Sumio; Krips, Melanie; Martin, Sergio; Matsushita, Satoki;
Meier, David S.; Nagai, Hiroshi; Nakai, Naomasa; Nakajima, Taku; Nakanishi, Kouichiro; Nomura,
Hideko; Regan, Michael W.; Schinnerer, Eva; Sheth, Kartik; Takano, Shuro; Tamura, Yoichi;
Terashima, Yuichi; Tosaki, Tomoka; Turner, Jean L.; Umehata, Hideki; Wiklind, Tommy, “ALMA
Observations of the Submillimeter Dense Molecular Gas Tracers in the Luminous Type-1 Active
Nucleus of NGC 7469” |, The Astrophysical Journal, Volume 811, id. 39, 15 pp. (2015).

Fathi, Kambiz; Izumi, Takuma; Romeo, Alessandro B.; Martin, Sergio; Imanishi, Masatoshi;
Hatziminaoglou, Evanthia; Aalto, Susanne; Espada, Daniel; Kohno, Kotaro; Krips, Melanie; Mat-
sushita, Satoki; Meier, David S.; Nakai, Naomasa; Terashima, Yuichi, “Local Instability Signatures
in ALMA Observations of Dense Gas in NGC 7469” , The Astrophysical Journal Letters, Volume
806, id. L34, 6 pp. (2015).

Tsuzuki, Toshihiro; Nitta, Tom; Imada, Hiroaki; Seta, Masumichi; Nakai, Naomasa; Sekiguchi,
Shigeyuki; Sekimoto, Yutaro, “Design of wide-field Nasmyth optical system for a submillimeter
camera” , Journal of Astronomical Telescopes, Instruments, and Systems, Volume 1, id. 025002
(2015).

Morokuma-Matsui, Kana; Baba, Junichi; Sorai, Kazuo; Kuno, Nario, “CO emissions from optically
selected galaxies at z ~ 0.1-0.2: Tight anti-correlation between molecular gas fraction and 4000
Abreak strength” | Publications of the Astronomical Society of Japan, Volume 67, Issue 3, id.36,
13 pp. (2015).

Pan, Hsi-An; Kuno, Nario; Koda, Jin; Hirota, Akihiko; Sorai, Kazuo; Kaneko, Hiroyuki, “Molec-
ular Gas and Star-formation Properties in the Central and Bar Regions of NGC 6946” , The
Astrophysical Journal, Volume 815, id. 59, 14 pp. (2015).

Pan, Hsi-An; Kuno, Nario; Sorai, Kazuo; Umei, Michiko, “Constraints on the minor merging and
star formation history of the Wolf-Rayet galaxy NGC 5430 through observations” , Publications
of the Astronomical Society of Japan, Volume 67, id.116, 17 pp. (2015).

Nakamura, Fumitaka; Ogawa, Hideo; Yonekura, Yoshinori; Kimura, Kimihiko; Okada, Nozomi;
Kozu, Minato; Hasegawa, Yutaka; Tokuda, Kazuki; Ochiai, Tetsu; Mizuno, Izumi; Dobashi,
Kazuhito; Shimoikura, Tomomi; Kameno, Seiji; Taniguchi, Kotomi; Shinnaga, Hiroko; Takano,
Shuro; Kawabe, Ryohei; Nakajima, Taku; Iono, Daisuke; Kuno, Nario; Onishi, Toshikazu; Mo-
mose, Munetake; Yamamoto, Satoshi, “Z45: A new 45-GHz band dual-polarization HEMT re-
ceiver for the NRO 45-m radio telescope” , Publications of the Astronomical Society of Japan,
Volume 67, id.117, 19 pp. (2015).

Imada, Hiroaki; Matsuo, Taro; Yamamoto, Kodai; Kino, Masaru, “Real-time point- diffraction
interferometer and its analytical formulation” , Applied Optics, Volume 54, no. 26, pp. 7870-7878
(2015).

Yamamoto, Kodai; Matsuo, Taro; Imada, Hiroaki; Kino, Masaru, “Measurement of complex

31



amplitude with a point-diffraction interferometer” , Applied Optics, volume 54, no. 26, pp. 7895
— 7903 (2015).

[T 7 G & S 8]

1. Miyamoto, Y.; Nakai, N.; Kuno, N.; Seta, M.; Salak, D.; Kaneko, H.; Nagai, M.; Ishii, S., “The
Velocity Vectors of Gas in Spiral Galaxies and Influence of the Dynamics on Giant Molecular
Associations”, Revolution in Astronomy with ALMA: The Third Year. Proceedings of a Conference
held at the Tokyo International Forum, Tokyo, Japan 8-11 December 2014. Edited by Daisuke
Tono, Ken-ichi Tatematsu, Alwyn Wootten, and Leonardo Testi. ASP Conference Series Vol. 499.
San Francisco: Astronomical Society of the Pacific, p.159 (2015).

2. Salak, D.; Nakai, N.; Miyamoto, Y., “Feeding and Feedback in the Starbust Galaxy NGC 1808
Revealed with ALMA and ASTE” , Revolution in Astronomy with ALMA: The Third Year.
Proceedings of a Conference held at the Tokyo International Forum, Tokyo, Japan 8-11 December
2014. Edited by Daisuke Iono, Ken-ichi Tatematsu, Alwyn Wootten, and Leonardo Testi. ASP
Conference Series Vol. 499. San Francisco: Astronomical Society of the Pacific, p.155 (2015).

3. Nakanishi, K.; Sorai, K.; Nakai, N.; Kuno, N.; Matsubayashi, K.; Sugai, H.; Takano, S.; Kohno,
K.; Nakajima, T., “Ionized Gas Observation Toward a Nearby Starburst Galaxy NGC 253" ,
Revolution in Astronomy with ALMA: The Third Year. Proceedings of a Conference held at the
Tokyo International Forum, Tokyo, Japan 8-11 December 2014. Edited by Daisuke Iono, Ken-ichi
Tatematsu, Alwyn Wootten, and Leonardo Testi. ASP Conference Series Vol. 499. San Francisco:
Astronomical Society of the Pacific, p.117 (2015)

4. Miyamoto, Yusuke; Nakai, Naomasa; Seta, Masumichi; Salak, Dragan; Nagai, Makoto; Ishii, Shun;
Yamauchi, Aya, “Hot gas in the center of the Seyfert galaxy NGC 3079” , IAU General Assembly,
Meeting #29, id.2251511 (2015).

5. Nishimura, Atsushi; Umemoto, Tomofumi; Minamidani, Tetsuhiro; Kuno, Nario; Tosaki, Tomoka;
Fujita, Shinji; Matsuo, Mitsuhiro; Tsuda, Yuya; Ohashi, Satoshi,” Nobeyama 45m CO Galactic
Plane Survey: Filament properties and star formation in M17” , TAU General Assembly, Meeting
#29, 1d.2247474 (2015)

6. Kaneko, H.; Kuno, N.; Saito, T. R., “The Detection of Giant Molecular Associations at a Colliding
Region by an Interaction of Galaxies” , Revolution in Astronomy with ALMA: The Third Year.
Proceedings of a Conference held at the Tokyo International Forum, Tokyo, Japan 8-11 December
2014. Edited by Daisuke Iono, Ken-ichi Tatematsu, Alwyn Wootten, and Leonardo Testi. ASP
Conference Series Vol. 499. San Francisco: Astronomical Society of the Pacific, p.147. (2015)

7. Morokuma-Matsui, K.; Baba, J.; Sorai, K.; Kuno, N.,” CO Emissions from Optically Selected
Galaxies at z ~ 0.1-0.2: Tight Anti-Correlation Between Molecular Gas Fraction and 4000
Angstrom Break Strength” , Revolution in Astronomy with ALMA: The Third Year. Proceedings
of a Conference held at the Tokyo International Forum, Tokyo, Japan 8-11 December 2014. Edited
by Daisuke Tono, Ken-ichi Tatematsu, Alwyn Wootten, and Leonardo Testi. ASP Conference Series
Vol. 499. San Francisco: Astronomical Society of the Pacific, p.157. (2015)

32



8.

Nakamura, F.; Tanaka, T.; Awazu, Y.; Shimajiri, Y.; Sugitani, K.; Kawabe, R.; Nishitani, H.;
Dobashi, K.; Shimoikura, T.; Yonekura, Y.; Mizuno, I.; Kimura, K.; Tokuda, K.; Kozu, M.;
Okada, N.; Hasegawa, Y.; Ogawa, H.; Kameno, S.; Shinnaga, H.; Momose, M.; Nakajima, T.;
Onishi, T.; Maezawa, H.; Hirota, T.; Takano, S.; Iono, D.; Kuno, N.; Yamamoto, S.,” Cluster
Formation Triggered by Filament Collisions in Serpens South” , Revolution in Astronomy with
ALMA: The Third Year. Proceedings of a Conference held at the Tokyo International Forum,
Tokyo, Japan 8-11 December 2014. Edited by Daisuke Iono, Ken-ichi Tatematsu, Alwyn Wootten,
and Leonardo Testi. ASP Conference Series Vol. 499. San Francisco: Astronomical Society of the
Pacific, p.239. (2015)

(AR RFER)

[EWE2 - BFER]

1.

FEHE ], ABPRRK, MRS, PN, FOEE, B, G, BtHEt, LG, WEPBA,
filt FUGIN ¥ — 2, "TFUGIN: W51 I8 81} % CO multi-line 847, HARKEL: 2016 FHFE
2. 2016 £ 3 H 15 H. BRI

Eldh s, AEPRGR, RIS, BEZEN, s, rhHEIE, RS, HERR, RHSER, IR,
RAFIE, AR, R ET FIR L, eTEL, EAR, HRESE, AT, Dragan SALAK,
filt COMING %X »3— INRO LAY =71 =7 I COMING(6): iEFZE/NEN NGC2976 128
B3R L BIBR. HAKIE2 2016 4EEFER, 2016 £ 3 H 14 H, EHERZHA
KRARIsE, SR, MR, ik, HraRE—A, AR, HERAIKR, IR, WEr2 K88, DR
FEIMIC B 5, 22 L 72 CO(3-2) ML — RIMOLEDOBIfR ). HAKICER 2016 (FEFRE
2, 2016 4F 3 H 14 H, E#HARFEHR

LN, Dragan SALAK, HHEIE, BA N AR, itz Silfhth, Dresin NGC1808
D ALMA 12 X % 12C0O(3-2), #REHEEM L. HAKES 2016 (FEFHES, 2016 £ 3 H 14 H. EHH#B
REFH

B2 RER, SRS, WIS, HHZ% &, fHEIE, S. Martin, K. Fathi, K.Sheth fit ALMA
NGC1097 +—24., TALMA T&7 10 pc A7 —)LTh 1 BUREEIFEIETE NGC1097,, HAK
42 2016 AEHEFES, 2016 4F 3 H 14 H, EHHEER AR A

Dragan Salak, Naomasa Nakai, Yusuke Miyamoto, Feeding and feedback of star formation in
NGC 1808 revealed with ALMA ) HAKHES 2016 f£HEFHER, 2016 4£ 3 H 14 H, AR H S
TS, BT A2, thtE LR, ABPRRIR, AKHaR, 5 HORES, AMnRil, BIASH KRR, = ], R
&, fRIBSEHLA, #REEMRZE, WO s, A%, Dominjon Agnes, BIRIEA, BIO% 2, Shibo Shu, HHKE
N, BRI 45m T SRS 1 U 72 AR A X Z AN ER DRSS HAK A2 2016
ERFFER, 2016 43 H 16 H. B

ARHEE, AR, FTHAEE, vhIREE, ABPER, 4IRS, INHRDY, BIAHRRER, RN, S5 #
FE%%, Dominjon Agnes, BIMRIER, BIO%.2, Shibo Shu, BOEAEA, RIS, MAEE, 2R, T84
11 45m 7B EEBHEEH MKID 5 X 7 OB 2 7 L OS] HAKSCHES 2016 EHEFES. 2016
3 H16 H. BHEREHR A

33



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BRRE, SRR, AHER, B4 hIEIE, ARk TERGR T T3EE (1)) HARSCER
2016 fFAEFES, 2016 4 3 H 16 H, HALRY A

AR, ANRARES, BRAMA . REFHS, S HREE, AR, thish— THURRIL 3.8m a6 2
v b7 A NREIRGELE SEICA OIRBIERE, HARI Y2 2016 FHEFHFER, 2016 3 H 15 HL &
HEAR A AT

KRBT, TR, WOAH ) Idsh—, KRR, 2038, RA2ah, KiGHh N, Ve, Semm, =A%
i, 200, SRR T, EE R, A, ANIBER,) BREN, &30, AR, HEE,
R, AR, IRFHLT, R EREEE VLB group, "wEi#k/ HIZ 32 m B 9@ o Bk
(13)) HARI 2 2016 FHFES, 2016 4F 3 H 16 H, EHHESRFEH A

IR, e AR BAKE, hIEELE, SEHAR, TAXIe 12 Ey FEET P YA FICL 279 ¥ L0k
BFOPEBERHTT ) HACKIC AL 2016 FEEFTHES, 2016 42 3 H 16 H. HEIARY AL

B, e, SRR, DAY, BIAKORER, &% TS VIRIATEHR~A 702 b)) v 75854
MG DB ) HAKR 2 2016 HFHEFER, 2016 4F 3 H 16 H. EHHERFER A

PRAEATIHE, ORUAE N, HHTFERRL, DAY, BIARKOKRES, FriH&2 T3 Va2 7L F —Eilg~o
77y RGO ) HAKR AR 2016 FEFFES. 2016 43 H 16 H, EARYEH L
BIAMARER, B0 51, Wenlei Shan, Dominjon Agnes, BIfRIERI, B2, Shibo Shu, MIEHEA, HrH

SCAESY 2016 FERTEMES, 2016 4E 3 H 16 H. EHECRYH A
AEAR, KEPRR, MRS, HIFEE, SR, STz, #ERESE, AT, RHEEE,
oG, Eldhth, FHE%EE, Dragan SALAK, fit COMING x> N— TNRO LAY —7uvz”
F COMING (1) : 7a¥ =7 F OB, HAKIYES 2015 fFRKFES, 2015 4F 9 H 9 H. HRIRYE:
WA RIS, HZER, MRS, RE%ESE, HEAR, Sildnth, AREK, RIHEE, SAm, &1
fhz, sEMEESE, AR M ¥ Dragan SALAK), flt COMING X ¥ 8—_ 'NRO L Ay —7m¥ =7 b
COMING (2) P& NGC2903 @ CO(J=1-0) ZHESRAREIN, HAKCFES 2015 HFKFEE,
201549 H 9 H, HRAY?
LR, M, MM, RE%ESE HEfR, Bl ABRE PIHEE, BREN, &7
iz, FERESE, AN T, Dragan SALAK |, fft COMING *x v 28— TNRO v Ay —7mwy =/ b
COMING (3) : Bl&HT NGC 2903 128 1) 2014 2 OYHIRESZN ) HAK 2 2015 FKF
£, 201549 H 9 H., HEKRY
b, AHRR, hHRELE, RS, AT, REER, AR, MRS, &rike, BEAR%EN,
FHPEESE, A T, Dragan SALAK, it COMING X »3— INRO L > —70 =7 b COMING
(4) T EFFEANT NGC2976 D53 14 A8, HAKSCES 2015 FKFEES, 200569 H9H, H
PR
EARHA, B, EHE{S. Dragan SALAK, HIFIEIE, ABFREK, WA, &7k, sERE
¥, AN, RH%EE, Bilfht, REER, WA, t COMING X 23— TNRO LAy —7
vz 7 b COMING(5): W NGC 3079 @ CO @Ml HARES 2015 4EKEBHES, 2015 48
9H9H, HEKR¥E
AT, BRI, WA, I, AOREE, HIETE, Ranih, KGN, Ve, SEmuiE, mAH
I, 21102200, BRI, B, SRR, SRR, B, ANITER, RO, s, A1
BeRIR, RHELE, SR, ARRAS, IAFT, R ERES VLBI group, "m#k/ HIZ 32 m &

34



22.

23.

24.

25.

26.

27.

28.

29.

30.

31

RGO FEAHIRDL (12)) HAKICAZ 2015 4FRKFE2, 2015429 H 9 H, HERY

FEIRMEA, 12K VLBI #iflE 7') — 7 TR2E VLBI ¥ O RREEHE ) HARK S 2015 SEKEBES
20154E 9 A 9 H, FRAY

SRER, WHAGE, KH, 5 HKRS, saf, hHEE, ABEER, GHE, =AM, MATE, i
¥y, KRR, FHR X a2 vy —> 7 & TEfR 30 cm ALY 7 3 ) ISRk odeaE, HAR
RICF4% 2015 SERKF4ES, 2015 4E 9 H 10 H, HRFRY:

A, SHKREE T D7 v 7 IS BT 2 ERH R & Bl HRERIC DWW T HAKIHA2 2015 4
KZ4ES, 2015 4E 9 H 10 H, FRKRY:

SR, AHER TINE & BAREROBIfR) HAKI2 2015 FKFFE2, 2015 429 H 10 H, HE
REE

SR, AHFR TRADEADIGHNC X 2 ST R RSO M O6EaGt ) HARK A2 2015 4R
KZFEES, 2015 4F 9 H 10 H, HEKRY:

R, PEIITERAS, ARG, HRG—8, FnEisoREs, BERER, SRR, rhHE IR, A,
FHZZE, WERA. NUEY] T8 70 e — 27 R 2 RO @ 3C332 @ JVN 12 X 2 o7 fidae
B HAKC2 2015 FFRKF4ES, 2015 4E 9 H 10 H. WK

MEARSC, T 7, PR, KPR, AR, H BRGE, BEEHAEE, GERRA3E, Chibueze, J. , AR
XK, BEHER], FHAEA, HERE, hoaz, BT, mEETE, ANBRE, IR, KISFIRI, #8H
—tg, S, R, ARSEEL NEpSEsE ) A, SEJEOHE, REAE, R, IREA T, &
R s FTHPEE, BB B, REHHZET-, BOAIA, KigisL, M, HAL#EM, FFHEE A TNRO i
WY —_A 7aP 27 b 2014 FEER:) HARRY 2 2015 FFEFES, 201549 A 10 H, FEg
NES

INRBIETE, Rz, MRS, FA TR, VIS, IR EE, ABPRS, B, EH e, Sl o —
XA F—24 TNRO SBWIY—XA 70y 7 b BRAETS 20 HAK X ES 2015 ERATRIES
2015 4£ 9 H 10 H., HWrEKRY:

INEFE, BT, A5, WHBEK, KEAAT, BIAMAKE, HE, Thushara Damayanthi, Jihoon
Choi, EHE, KH, RIEFEA, PEEL, REHK, EimE, HFHEZE, Euni Won "GroundBIRD
BHEMEEERD S MKID 7L A O 794 vikit) HAYRAERE 71 ERKR2, 2016 43 H 19
H. sALABERE

EHE ANEFE, AL, WEEA, RAATT, BEAKKES, HER, Thushara Damayanthi, Jihoon
Choi, EHY, A, RkEEA, PEEL, REHR, HiEE, SHDEZ, Eunil Won "GroundBIRD
BEEEER & MKID 7 L A O8UE LGl HARYBISESH 71 IFERRS, 2016 43 H 19 H.
RAbFABER Y

35



3.2 FRFEEERM

ERFIR
N E (B E R AR HR)
BREE
it e (RO ERWRAR Bdg)
o RIEZ (BEE AR )
KW s (B E R YRR G
fotg R (BOEEWERYBLAEE G
KI5y (BOEWERYHEAS ERET=27 7 v 78#) A4 R CERN WYEi ek
T SR (B E R BB
HEHR
& 35 (BOEWEARYHAR Big)
fetg B (BEEWEARYRYAE Bi#)

W

FRTREERM T, REL DT TI2DMAEEIT> T3, 206 1E, (1) E—LHEMOET 2L X —
Frr- i es 2 o 72 e gif, (2) FHER=—a— MY 2 2Hui=a— ) 7 BEEE, (3) #iEHEmO
HThH D,

(1) &, BRONETRE0F7ekRE (CERN BF%EHT) @ LHC JEER T OB 1B #2292 ATLAS icBw»C, it
REEI ALY —CORMTRIGZBHIL, BT L Z20MEOEBRWIFLEEZIT>T0D, K, Ev 7R
K OWH DM 2783, EHNHEOMN & FRFERORFEZI ST 2 & L bic, FRRFEER
a2 2PHANOFLEPY) 252 %5, LHC I##IE, E—AZ RN X —2AROKEHETHIZT 2 72912
2013-2014 £F 0D 2 EH D YGE « 21T o TE 73, PR 27 HFLITIE, HOR T L ¥ — 13 TeV TOMHR)S
fllg S 41, ATLAS FEER b Hi7lc e T 2 L X —HI COMRFR T — ¥ 2 A L. MEHBREDEAZ L Tw 5,
& 512 2020 FFACEIXICIE LHC ISR QML O KIE 211 B3P E STE D, ATLAS B & BimRHs 4 38
E %, ZDRDORFRIMEHES O ZWATL TIT> T3, ZOMEFBICIZERRT=27F7 v 78
HOME SN T3, [FBZI3E CERN fFZERTICHEE L <, @227 LT 2179 £ & bic, Bl
A T o7, EBROBBICHET 2 2 L3O TEHETH ), BHOMIEE L 0Hifg 2 851 L s 2 7
OWFZEEHEEL . £ 7o, BIMLICHTE S 2 REBTEDBE 2 17- 7%,

(2) 13, =2—=F VBV 4= RL TPV EHRTEIDINIREREZFOZLICEHL, ZOHEED
Aoz e L TR FEEOREZMRIHT 2 2L 2HIEE T2, =2a— Y 2 OREAIETA L 2 R
BoXT 28T 2 0ic, BIZEEAET (Superconducting Tunnel Junction, STJ) ZH\7, EHw»x
FOVX —orfRRe 2 RO AR 2 T L T %, FERIE, FHER=2— MY /7 oflllloloic, vy b E
FONTHREZFMA L Z2EBZGH L T3, 28, FHER=2— MY 2 BB S U, EBh1rmiyz
AT, Filamcb REREEL L2 2,

(3) 13, FRTFVHTHRLE (0D) THEEVIHIZRICHDE, ENEEO RN OIEEEI % L
LI LI TH 5, BIEOFR FEEHERGRIE, MRV AGOR L ZORMHA L LTw5h, EHO
B ZEso oy, BERIZZ ONEEEZ R ORO AN ZERTH 5, TR 27 FEICIE, T

36



TR B R Fir IR BE & L GlZ, —~Eomtdiiom Lz K- 7,

LEBMCld, oo L T, FHAMK T 2 EAREE L Lo 1L, 206 OMICE A
MHIZoWT, ZOMEEREEZHO»ICL, M—WEiGE282 L 2HEL T2, D0TE, Evy 7 v
WMELFHORMPOBHZBEEHITZ LIOENS,

DIz, PR 27 SFEICfT b N igeiEE 2 X D EEL iR B,

(1) LHC ATLAS %EEr (21, JE, feigw—. K &)
MM CERN WF%ifT @ Large Hadron Collider (LHC) JHIEZR X, 2012 £ £ TD Run-1 EBi% #£ T
2013 - 2014 4EEEICIZELR IRV X —% 13- 14 TeV ICHIR T 2 20 OB R Thitz, 2015 FEEH
513 Run-2 FEEAUAR E > 7, 2015 4 £ LHC JERLTld, ATLAS % 3.4 fb~! OB - Bar-E%
FT—=ZRF L7, Run-1 T8 TeV TH o EHLFEI RN =2, Run-2 T 13 TeVIC ER L2
EICEDICKD, by FANTOERBIEREIEAL, X O BEOROIESHIfFcE 2, FREC, &
WHRFZ AR LT %270, BOHR T2 H LRI LTH, RIS &R TR R
AT 2 %,
LHC &, S 0%GHE % 8 2 72 S IR 2 BT 2 720, 2023 4E 2 A1 HL-LHC Jni#ss~ & #ig
SNBZTETDH D, B LS BTEDOBIERHRGTD 10 f5I5ET 5720, Z1UTHE) BT L INETR
PR AR DBHFITE 217> T 5,
BTN — T DY BEREHT~DILD FH A
ty ZAKTFEFERINZE» Y ORTFTHD ., ZOWEHZRHEICHE L THRET 2 LIFHEETH
%, by JARTPEMEIRO TS T2 LB ) OWHLZDD, BHEHER» S TNDBHLD00%I1E-E D
S, EHEMEG B2 2YHEOFRADE v MCORITFBEKT, by AT ORBEHE AL ER
BbHb, T, by V2R TIEENGRZEZ 2PHBR AL Qo5 2RI T L b
K¥I<H %,
BRI Dy V2R 12 P35 LT 528, MR L. £ < 0FEHE I T 25 EeEs
a2 2 FRFEE TR, by ZVARNFIEBIAET 2 L5260 T0w5, 22T, $TICHSD-
TWVE by ZJAKFDENPICDE Y JRRFDBH 200 EIRIE-EDIE I L, BHEMGRZE
A5 ERES L TORERETH B,
LHC g3, MAUREZ 2L X —CORNFRIGEZR I THEBETH D, BOFRFZ2EIFHL Y
PBIRDNEREBIN T & 2 W REME S v, ATLAS EBRTIE, #i L OB EERER b BRI IC /T > T
W3,
KREETN =T, &y T AKTDBADRF~DIEEDHE, & v 7 AR T DRI ROVIBIR L DY
b RV, B oDty FAKTOWRE, L OB OBBEROSE T, X F I LM
KwiToT&E,
tvﬁXﬁ%@%@&@&@ﬁ%k@Fé
TR OEHEMEIC B W CHROREAZIH S by 7 2R 71 2012 SFHICH R S Nk, BfEIE, 20
EREZWL T, *“@@;ﬁ?@?l‘%‘ﬂ?f EBYEy FAKTIETXRTOERTICHREEZ 52500 (H5HW»
%9 Theod), BRIy Z72ARTIEH 5D, BEICODWTHEZED T3,
by 2K L ORI T & OFESIFERICHHIT 2 2 ENTFFINDED, by F AR T OML k1t
NDORHEEENT 5 Z L2k ), ZOMIAEDTA B,
LHC Run-1 T» ATLAS & X 0" CMS MR IC & h flix DfREZHOTHEL 2 & v 7 AR FDfE

37



ATLAS and CMS Preliminary —=ATLAS ATLAS and CMS Preliminary - ATLAS
LHC Run 1 —~CMS LHC Run 1
- ATLAS+CMS --CMs
~ —tlo L -o- ATLAS+CMS
u S —+20 H
———— H —+ 1o
ggF ——— pVV e
Hygr e :
e 77 P ———
- IJ —_——
| ——
uWH — B :
— —— H
— “WW —_—
u ——
ZH L ;
[ MTT E—‘—
H _—
ttH ——
u i be —_—
_i— ——
o b bbb b b N NS NEEEE EEEEE NS N RN N
0O 05 1 15 2 25 3 35 4 0 0.5 1 15 2 25 3 35 4
Parameter value Parameter value

X[ 16 ATLAS & X' CMS EBROMEHEEZEAL RNkt y VAN TORESOME p (FHEHHOFSiET
B L7z b o), () Bex B0 ARBIHE. 8L (7) ML RIREAO B 2 R T,

oM p CEEWIHREE X OS2 RO P EETH > 72 b 0) DRFHEREZX 16 1TR
T, WEECHE 4 OBRERIIC OV TFEIFRD 6NT, HET 2 L THERE» M EL 7,
FRIEbN IR H - vy H— Z2°2°, H— WEW*F CBLTPFFL0—FE iz kv, v/
AMW/Z KA (F—TkiF) LfEGT 22 EIFFERICHEY L 72, 2014 4FJ1213 ATLAS %E5TH)
HDTLZ Y (1) EBFEAT 2 EDEOIEETHBL Twah, 2015 D CMS F8k & Offidric
X0 H— 77 FIEOEBOEREEIL bo I#EL 72,
by P2AKTBW/ZRTICHE2 52523ty VABBOEETH Y, 7L 7 b U NADHEE)
RSN ETRILEy ZAKTPBIFEAICE DL 7 P VIc b EEZ 525 2 132 2 TTHER
TERLEVZ L, BolWERT (72 3IKT) THE74A—2712F LCHHEBRICHEEL T30
Lhid, BEHEEGOR b BELHEEO VO LD TH S,
Ly 7Y — I NEMED &y F AR EEEE O BER
by 7Y 4 =3 ERE my = 17334+ 0.76 GeV/c? T, 2 ZFHICEOYER FTH2 b 74— L
HRTH 35 51z EbEY, BIFAPWER FOERICHIT 2720, by 77+ — 7 3BT
DWEND L TRICEELRE# ) 25, 74 —70HhTH by 77 4 —=7BED LI Ity FAKIT
ERSET 2 0NIREBEKZES | BELSWET —~vD0OEDTH 5,
by 7= tey SRR TOBEDWMIEMBITIE, by T RARTB by T = NEHESTE
JY % ttH FROARITERE 2 WE T %, 2015 FEEICiZ, ATLAS EERTIEU T ttH HFEDHRE
fRZFRE L, 2O Run-1 7—F OENTHIRZK 17 1TR T, &y 7 AR08tttz fE> TR L.
BlEHE ey V2R W R Z XYV EALTEEDOL 7' v 2E50KRIRE~ET 25
K% Run-1 77— IR L7z, 2Dty 7 AR -HE — P CAERWIEHRE & Bk o i
XL RS e 95% EBHEEE T LRI, BREREGO P SO 3.4 5, 47 TH D,
78, .16LTL*AHAS%%L&%MH@E@%WﬁEﬁﬂE I, INEH—DFERTHD,
CMS EE LA LR TORESOEREE I, 440 1EL T3, EAEMEE D OGS PHI N
2.00 £ D bEWARESG I N T EIZRELEKE Y, 5%, Run-2 TR 27 -8 2@iTd %

38



Dilepton ATLAS
— = ttH (H—bb)
o 120 ATLAS —e— Data ( ) ;
> F Vs=8TeV,20.3fb* ] :%HI_(1h2t5) Leptonsjets Vs=8 TeV, 20.3 fb
£ [ si Cti+lig + .
€ 100} Single lepton o tivce .
Q [ 26j,24b i tt+bb 55 Expected £ 1o
w + Post-fit Ctt+V Expected + 26
80 [ non-tt _
77, Total unc. Combination Observed g
CIoittH@25)ynorm.| | BE ] e Injected signal (u=1)
60 L | | !

& 8 10 12

121, - ATLAS

| Vs=8Tev,20.3fb*

"""" 41

2, |-
v
—%-Hx“m“m“m“mumu [ . 3l

0.5Ex |
-1 -08-06-04-02 0 02 04 06 08 1

—a— Observed CL, limit
...... Expected CL.

Data / Pred

...... Expected CL’ signal Injected
NN OUtpUt 2IOThad — [ Expected = T'o -
[ Expected 2 0
Al — =
LA PR
1 10

95% CLg limit on p=a/o_

[X] 17 ATLAS #B® Run-1 77— IWT ttH FREFR LR, () by Z 2R b ICHiEL, 1oL 7
FUASKIRIBICAE ENZE— R TOTD, =2 —F )V« 2y b7 =2 WHDHMG, F—FRENv 7759 Fofk
MCE S —HL T3, by V2K FEEE 125 GeV/c? LREL 725G 0 ttH 5500 bRAIR L TH 5, (f
1) tH ARCHRBICH 5 E. by SRR H — bb HEDHR I 2 HRZHERT 2 2 LT, tHH FRO AR
HERICNT 2 LR, WEEOBEEHEROPEMEDTRLTVS, L7 b2 1 7203 2 HEURIREZ R L
I (2121 Lepton+jets, Dilepton), Mi&REZHE L R EZR T, (1) tHH AHERICHEVT, ey 7R
BFBW L Z ARV yENLTL T VICHET 2 HREER L HERE S, ttH FROL RN T % |
IR, WAROEMEMROFSHE O TRL T3, WIREOL 7 v O, I L2 1U2Thaa 4l 201Thaq- 3l..
200Tpaq D 5D DHISLILIRITF * > 2V TRHTL 72,

2 LT, ttH BB OB M L, BEEMEE D 2 Dh, HEHWIE Ny 77 4 — 7 DB RN
oo PRI N R A EEZ S Tw 200 %135 ) I/ TTL,

13 TeV fliZ¢TD & v 7 2RO 4 Wi

2015 EFEICHUF L 2 BHLRZF A X — 13 TeV TOF— ¥ %2 b b\t by 7 2R 1O 4B R o Hl
ELTbN, WEDEIA H-oyyBEUOH — ZZ%) — 40 2 {ifiE — R COMHBET LT
W3, WES Ny 7 2R T ORERBTHRE X Z L ENOMHTT, 4073% pb, 12723 pb, #iAT 2 &
2473 pb, THo7e, TNHDRERIFBADKE VD, 2016 FEEEICHBUICHUE T 27— 2 AbE
THH LTI DD H 5, EEHGROPEME 5077 pb & 13, BEOFEORPTIZ KL Tw3,
NS DENTE— FTO Run-1 8 X O Run-2 TOWHARIEDREREZ, L DO 18 TH 5,
Fy T =7 ER LTy — 7 ICHIET BHE e v 2 AR DR

BOERER I, B0l Mot y VAR TFRTFEIN TV, —H T, BHHRI T 2B
PRI 213 U o, BHERERZE A 5 S F X E LRI T. HROME Ot v 7 AT DD R
HINTWw3, fMiEziiocty VAR TOFED, INKAREGINTHS, LI, L OMEHT
200 GeV/c? U EOHEREDOEA, fifEty VAR TId by 774 =2 LR b L7 4 — 7 ~DHIESIE

39



E T T T T T T T g
= gob. ATLAS Preliminary — 0, , m,=12509GeV E

It AHoyy mHZZ*-4] QCD scale uncertainty 7
b% 70E 4 comb. data syst unc. M Tot uncert. (scale 0 PDF+a) _;

Vs=7Tev, 45fb™

0 Vs=8TeV, 20.3fb™ =
Vs=13TeV,3.2fb* E
105 8 9 10 11 12 13

\s [TeV]

X 18 BT - By iiEoBELRIAINE —DBE LTOE v 7 AR T4 R,

"BleociA'l"LAS‘ T BB T T ] = L e e B
2 1400 ys=8 Tev, 20.3 1™ Post bkg-only fit 5 £ r ATLAS —— Observed limit (CLs) b
e F\s= » 20. B _ 1
) 1200i gb—tH'(tb) >5j(=3b) ¢ Data E § 100 /s=8 T?V, 20.3tb* e Expected limit (CL)
& P Ogse 4 1 TCF gb-tH() o 3
1000~ Total bkg { Wlfecc o < r [t ]
[ insig+bkg fit N ] o r b
800 — * P tt+bb - o r Exp. limit with injected signal -
Fo. SHh:F?S Gev o [JOther bkg 1 E s ' m,=300GeV, 0XBR=1.65pb _|
600 v -
= = Total unc. 7 5
C i i 1 — ]
400F ] 2 lE 3
200E 1 % f ]
o e
% r 0xBR m[°* tanB=0.5 el = b
s ~
g 10" oxBR " tanB=0.7 Tl ~. _|
E--- oxBR mI®* tanB=0.9 ) J
| I AT | [ |

P IR PR IR
0.8 200 250 300 350 400 450 500 550 600
-1 -08 -06 -04 -02 O 02 04 06 08 1
BDT output m,, [GeV]

19 T#Et vy V2R TOWRKREER, () HE 300 GeV/c? DfifEt v V ARTEZTD NNy 7 757V R b Dsy
Hft % fE 1l L 72 Boosted Decision Tree tH D534, Wi v Z AT DEFTRLDONY 77579 FEROAZK
ELTT—=%%74y b LEERDPOBBODOEARA NI LTHS, BHOFHEDKREL74 v MERTONY 775
7V FOEER, FRTRL TS, () Bty JAKNTOERMEEE by 774 =27 LR L7 42— 7 ~DHi#
DIELEDR ISR LT, AWfgEs3E 2 72 LIRfE, fiffE e v Z AR FOEREORHE LT 7y FLTWw3,

VRSB ETFRINTL S,

2015 FFEE, by T A =7 ER ML A — 2 BT BEE v 7 2K Run-1 T—8 2flio T
BB L 72, 1912, 300 GeV/c? DERZFOMEE v 7 AR 2K L 7 & & D, Boosted Decision
Tree D340 & 135 N7 A EMTIRTIC N § 2 EIRZ/R§, RN T, B v 7 AR 0OH
RN T 20 ZBA BNy 7770 v Fh o Ol H o, BRI mg+ = 250 GeV/c? TD 2.40
VIR TH>T, Run-2 7—F THH EHSREBZ KT %,

t v 7 2R A DIE AR D BREK

ty F AR DI ORI, BRWE & v v 7 2R ORFBIRO BN 2> & JEH ICHE 20
Thod, BEWED, vy Z7ARTOAREMEMNTZE0n), v JAR—FIVETNIE, BELDH
LIEREWEET VOHRTHRANT, BVIAAWETSH D, X, BIHEDORTRYE O EERERIBROK R
ELBET %, LHC ATLAS EEiTld, vector-boson Hifl:A4:L (V H) % vector-boson fusion (VBF)
A OB TR 2 H o 7o BRER AR O combination 2 17V, FERHIAIERHICN LT, BEADORR X D bR,

40



BR(H — invisible) < 0.25 (95% confidence level) Z217 5 2 &N TE 7 (K 20), ZHITkD, by
JAR=FILVETNICEWT, BEYWHOHED v 7 2R FOHBOY70 X D S ERGFHICE » T,
s R &% O LT 10 L ORISR HIR 2 21 5 2 T & 7 (X 21),

s ARARL T g
5 107F i ATLAS §
S10% Y
. 3
3 F E 8
-~ e G
L ] 5 (5=7TeV, 45-4.7 o
L §10—47 s=8TeV, 203100
10 ? E < 1049 Vis. & inv. Higgs boson decay channels f
S S g [ Kz K Ko Ko Ko Ko Ky Kz BRT ]
= - g 1 No Ky ; assumption: BR <0 22 at 90% CL 7
P ATLAS b 10 [ 1 DAMA/LIBRA (99.7%CL)  AT_AS90%CLin |
102 E=7Tev, 45" _ 105k I CResST I (05% CL) Higgs portal model: |
E \s=8Tev, 203" E [ B CoGeNT (99% CL) == Scalar WIMP
F \s eV, 20. 3 - CRESST II (90% CL) ## Majorana WIMP —
F Obs. ] 107 e iéﬂeéﬁ'f%s( g(gg/:/uccuu 944 Vector WIMP - —|
[ S . ] oob TS
3L e b e b e b e Bt e b
10 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 1 10 10? 10°
BR WIMP mass [GeV]
inv
X120 VH % VBF £BBRIC X 35K EMK, by K21 by Z2RR—FAEFAMICEIT D, EEYE &
7 ARA DIE A A~ D HIBR, TREOMILBRE~OHIR, & (BRWEBA S 7 —k
). R (w32 7 FRF)., f& (*\757 KiT) Dffas, ARk
Fe 5155 N, LUX & Efh DD & DFEERD |
WD 7z I T\ %
(<o} ‘ L ‘ L \ T E\ LI UL ‘ UL
c cos (B- a) -0.10
8 10+ ATLAS 2HDM Type ll — 5
L —— Obs 95% CL limit [ +1o band 510 L B L R
L \IE:BT_leV ..... Exp 95% CL limit (] +20 band = an ]
F 20.3fb 7] Excluded 7 > 0.5%m, ] — ATLAS Preliminary Expected Median 7
H 10° . [MExpected +1o
1 1 13Tev, 3.2 [JExpected 20 7
L i :EE, 10° H-2ZZ-Iw — Observed B
L | m E
* ]
I | B10°E E
g L ]
= 10°¢ :
g £ 3
s - 2 10l |
r ] s 10e
o C ]
L 4 Ie)) C ]
SRR ARG T A A WA WA IS WA
0 200 2% w0 w0 400 300 400 500 600 700 800 900 1000
my, [GeV] m,, [GeV]

23 LHC Run 2 ®7—% Z 7, gluon-fusion

X — B —a) = —0. .
22 Type-ll) 2HDM I251>C, cos(f—a) = ~0.1 BEIZ B 5 27 E— FRICAT 5 ox BR ~0OHIE,

HARE L 728D, tan B K UVE\ & v 7 2K 1 OB EIg A~
DI,

EMER R A LR v S AR T OBR

ARG 2 A PO L S DETIVICKE T, HBDE Yy VAR TBIAET 5 2 L3RRI T
2, ZOPTH, ZZ E—F~OHEIE, ZLOETFTLTTFHINE LD, HFRF v v 2L E L THE
TH5, 20124 FT?D LHC Run 1 D7 —% 2\, gluon-fusion X VBF iR~ DB &
FILDTE (ox BR) ~DflR%Z 1772, K 23 I2 gluon-fusion TOAEIIH L TR S N7 LRZR

41



3, X, Two Higgs Double Model (2HDM) 2 X 2% 1T\, tan 8 < 2 DA, HE 200-350
GeV OHEWVE vy Z AR FIREHIND 2 Lsbh o7 (M 22), 2015 F2 6L 7, LHC Run-2 D
F—=¥ZHWT, EFEOER%E gluon-fusion WA K L TIT o 72, HRUERLEGD> & O B 28z 7 5
Nhho7h, BEC Run 1 IS 23 7 FLAOBEEZHBTED ., REEDEOERI N2,
Z ORFEAEH % > T, Bulk Randall-Sundram Graviton OfFE MR8 EIEADHIR & 41 72,
DX REVE Y FARTIX, $TRERAINTVE 200y FJAKT~OFE—F (H — hh
i) HPHEIN T2, & <IC 250 — 350 GeV/c? 13 & DB R TIE, BN RES RS C
ENZEIEHETNTTREIN VS, by V2R TFRBR L7 =% e IR, WRY
YRERTR, RELA T =R ENTH, WAFESR LT =7 MCHET 2 4 DDOfEHTE— F
T, Hoby F2RTF 2K L, Hoky 72RO RRWIHR & & v 7 2RO BRIy L o B
X LT RRZDT7 (K24 (7)), 156 7/ R 2 PR o hMSSM & X OF low-tb-high @
s F)ADY EIRL, 2nZFnDs+ U FIcn L THlN2Z 527, K24 (F) 12 hMSSM &+
VADIRT X Z I LTS Nl E R T,

3102?”_H“HH‘HH‘HH‘HHHHHHE r =
= © ATLAS Vs = 8TeV, 20.3 b E ATLAS \s=8TeV, 20.3 fb” hMSSM
é L B [ Observed exclusion [ Expected exclusion
T 10 —e— Observed =~ bbrrexp _| Constant m, (GeV) e+ 100 gpecied
T E Tl o Expected e WWwexpg a 2-4,;. e niciic [,_ T
% F I + 1o expected —— bbyyexp 7 =
ix\ 1L +2c expected — — bbbb exp _| 2'25’
7 E S S 3 2-
% F — 1.8F
107 E 1.6
E : 14
102 = rer s
I P N AN VAUV SFUVEAIN BRI ISR e S ] / L
300 400 500 600 700 800 900 1000 1 220 240 260 280 300 320 340 360 380 400

m,, [GeV] m, [GeV]

24 Wby FAKTD, WOy J AR OMICHET 2 H — hh WEROERKR, (H)gg — H HHMIHH
& H — hh B ORICN L To 0 72 BIR, (£)hMSSM & U K L TE 72 Hl#,

Boosted-boson tagging # 7 ¥4 XY V HIBHERICE T 2 HHA T DR

Boosted-boson tagging & I % Tk (RViEBIEZFi >/ W S Z KAV oo vz R
& 7 radius parameter 12X %Y = v b (large-R jet) & U CTHHELT % Hik) % Mo 7 Y BLEHT I
bMDFHATYWS, LHC Run 2 IZB8WT, WV — wJ (V: W, Z £V v, J: large-R jet) KO
VH — 00/lv/vvbb F % ¥ F)VIZEF %, Boosted-boson tagging % FH\» 7 fB@HTIZ HHLD fHA, TeV
IS B T 2 HR T OBRZIT>7 (K25), LHC Run 1 IEBWTAZLEE 2 TeV fHTICBHIZI N
7oo A RY VHIGHERICB T EEMR2 6 O 3.40 O, TR TO Run 2 7 —4% 2w
PSRN C IR TE T, ox BR Nl %5 27 (14 26),

HL-LHC 121\ 2 p Bs ) 2 v Bl oB%

LHC fsaid, M L TR ARROWBERR Z AN T 2012, 2023 45 6 UWIEEGEHEZE 2. 4H
200-250 fb~! Dffi%E % & X § T LHC (HL-LHC) MEEICHm S N5, B L <L b BEDR
iNeEkEr 2 2, o, MTBEE LI KRT 5, 413 HL-LHC T T & 2 ORI E I e >
Y a R R IS K 28T LV BRI R D BHFEIRE 2 Mkt L TIT > T 5,

HL-LHC T i il f8 & SO E o € v — & LT n BEM, p MK EH Ly — (nf-

42



““““““““
Prellmlnary —e_Data
Bl W+jets

T
ATLAS

Events / GeV

1 =y
Vs=13TeV, 3.21b" Top quark o ATLAS Preliminary =~~~ ©Pecied 9% CL uppertimt
WW Signal Region I Dibosons = 10 y o |
Z+jets é (s=13TeV,3.2fb"
-~ HVTm=16TeV
277 Fittot. unc. T *
; 1 -eeenen O(pP ~ HVT ~ WW) Model A, g =1
2 3
1
-1
g 10
[S]

1072

1073"‘\""\HH\HH\\C":-»&‘\
1000 1500 2000 2500 3000

Data/MC

m, [GeV]
500 1000 1500 2000 200 ?ggsll 26 WW Fx 2Lz HOEHT?D ox BR ~D
N BB, Hix, HVT €505 6 TS 12 RIS & 5
X 25 WW Fvvy2Ans 7 FNLMERICE T 5. il I8z Fh D R,

RU7F A XY v OAREE R,

on-p) ZREL. FEBIKH 2k 2 5 L, HL-LHC o @GR E < b (g 2 et o
Fitz LCws, p BIEREZMVS Z & CEEAETZIEET 5 2 L CEMIEEI BT IC X 8%
ZIFIZ S WE, 72, R o BURRITE BN D nT-on-n BIEEGHC LR, nT-on-p DFEGEHCIE AT 7
T ANDHRETH 5 7 DELE T A P MR T E, AR L D &AW Z 8 A 25 < 9 HL-LHC

HICIERRICERTHE I EZRLTEL,

ATLAS OFGEHTIE, B2 RUISEWRNEIIZERY 4 X250 pm x 250 pm O E 7 VEL SbE X
T4 pm x (2.4 £72134.8) cm DA MY v 7RO ) a v PEEBHSZEE L, 2N RK 2 x 1016
£ 1% 10 1-MeV neq/em? ORBEHREZZ G CHMHMETH 2 2 EZHBELEL TS

27 (/) (&34 7 AEH 500 V ZHIM L 72REETD 320 pum JED & v — 2 6 INEET & 3 &l iz
D EEAEZIE L 72 b DT, TxOME CGRILKY: CYRIC @ 70 MeV B E — 4 % 4)
A, &EO ATLAS 7V — 712 X 2HE DKL TR LT3, B D bhtric X 2850
10%° n/em? OEFETIEIRE R T L3025, BHIED / A XL HB L THo R0 EMHUNETE
L2 ENFERHEI NS, TET ) ave R ORERRE LT, BEBESTHREL L, SV
WOBEBIHT L CEREDBE IS L ¥ 2 525, ZOBEBOFEIC DWW TH D 7L — 7" L HFET
A L. SR OMERS I FEAEB IO W TURKHRGHIH WS 2 LD TEZRERELRT—F L LTH
%#%f%%Lto

e b 22 R WALEICRE T % E 7 w VRIRINER OGS PAT L TiT > T %, B 7 2L IF
FAM LI TH 5 FE-14 DD 5 E 7 2L 4 X 50 x 250 pum 2SHEAZGHETH 2, K27 (F)
WRTRRIC, 2ecm D FE-4 ZHAHLF vy 74 KICHL 4 cm IO E 7 e Vil v —% &NV 7
THEALRBEY 2 — L 2REL 2, 206 I3BMERES ORISR O%IC, CYRIC THRAAS%
L. FA Y DESY 40 £ — 45 CERN D51 £ — & TR AR ERE 2 314 L 72,
SHRETELVTARDNI Ly —2RFITL2IL2RABEL T, AL FE-4 THIETE 3
25 x 500 pm DE 7 Lty —bEL 7z, &NV 72 HGEAAL 7Y v FEITIE 25 um DORE%
SFBI%E v, 3 x 101 n/em? OB FIEE % L2051 DESY TRIHZIE % JIE L 725560 % X
28(/45) 1WR Y, E—AHIICH 2EBDE 7 L OMERE BRAbE TE 7 2 LNOALED KT
HELTRTHDOT, "L 7TABEBEZKE 7 VIR T 28R (M) &R MOl B

43



Short Side[um]

Collected Charge (ke”)

25

v 8,

Vb=500V

$ ﬁ

15 % B
10 E *4
5 BAO7(p) DADT7(n) g

®AL2A(p) OAL2A(N) * g

A A12M (p) *
0 ——

104 1015 1016

Fluence (1-MeV n,,/cm?)

X127 (k) iy 3 B#E W CHlE Ly ) avilids o oIUEERRR (E8 320um. 34 7 A 500 V),
Rl 2 >0 —12 5 2 2 JREHE T 1 MeV dEFIC#5 L 22878 (n/em?), HETRR A 7% 2 30V ¥ — O T H e St
DFERZELDLD, () dem AEZ el vy —HBHEY 2 — L (v —3HREPRHE),

(Ff) CHRHEZIEMET §5 2 E0300 5, 2D 2 DD THRIEIRDIE T %2 4 7 28
FEORBE LTRLAESDHM 28(F) TH 2, I5ICEBEAY 72 EFRIBICE L 20kt (Fom
TF—%) TRESICHRHIEDE T IZEHMTE 2 2 EAVRE N, TNOMEIC X 2BHIROET
BRI T 2 b D TH 225, ATLAS TFHT 2 2 (50 HH BT HIE T 401 0.3% FEEEICHD
ZoNHFIcEOBRIIRPERTE SRR L,

Efficiency Pixel Map DUT 20 Geometry 0 Efficiency Loss per Pixel

[:]

IENAREN i TN NEE T S
100 200 300 400 500 600 700 BOO 900 1000

Vbias[V]

600 700
Long Side [m]

28  (#8) 3x10%n/cm? ZH L 72 25x500um E 7 2 L34 Xk v+ —0DE 7 eV NLETORHESIED 51,
FERE (0,0), (500,25) 281 € 7 VM L, BHAIRIZ W 2907 VST 22 L LTRkOT0E, (F)
BEE YIS, 20 TOBIEIR DML T 3% 34 7 AEEOBEE L TR LE (3x10%°n/cm? FHER), Bixs~v—
Z13E 7 2 VBBORGOENE LT,

NA TNy FRIEZ LTI, BNV 7OARARELZ T2 I LEPRELHBEEHTH 2, Fiild
Sn/Ag ZHw2H DL Ni/ln ZH\ % b D% AT L CTHIBBE L Tw 2, BURTIE Ni/ln 23R v
FHZ7 79 7 A% ESTELNSIBARBETHERTE S, 2L, miEPbohrnikzd, £t
¥ — LA L FE-I4 % —ERR ISR OBERD 2 DIC Ni OREZMLTHELRH S, ZDHD,
Y —EY 2 —)l% ATLAS @ 2 T OEHICERE L T H BRI T TH 2 Dl z2 17> 72,
ATLAS BREET TOEY 2 — LD A F L ARG O — I X D EgEETH 2 Nichb 20
Ak 2D, WHO LT TFICHEI R P L ZICE 2 DHETE 3,

LA 12 13 KEK (&l > ¥ —D 1.5T YL/ 4 FiggG 2L, G h~0EY 2 — VL A%

44



BEDIRS LT ATLAS HECTRIF 2 A P L AZ @A STtz 7> 7, 4 DDEY 2 —)LITHL
T 3300 DS ~DH L ANGER L 7651, NV 7 OMEIE X+ Th 5 2 LRI ni,

Lorentz angle |

m s

4-B=08T
- Al B=0Tfit
- B=0.8T fit
B 131
-"\._ l
1.2[—;‘
Y

-40 -30 -20 -10 0 10 20 30 40 50
Angle (deg)

X129 (&) v—LyyAllEicHluizy 250, 3ADEZRLES—LEZS VFL—F TRIATFHMRD b Y H—
B e Lk, (F) BEHICRBLELEZCVEY 2= VDT 7 RAY =4 ROREMKENE, F—F 1350 £ 08T
T L7, ¥V avpEE=150um, 34 7 ZAEE=200 V,

BSGTICEY 2 — L E2RETIEEZAHAL, YV arvHToOX U 7EBEIICE bR In—L Y YHD
i 2 AT o 72, WG FAURES IRV F v ) P IIBEN L. 50m ROFED B CHIE S 5 B oA 3
?¢®tvF@Wﬁ(7529—ﬂ4z)Tﬁwfﬁéo$ﬁﬁ®fﬁﬁﬁﬁmﬁw\75X§—#4
BHEEZ T 50, WESEAMT 22 L T7 7 A8 =94 ARNOREMIBET 2, 29 (/£) O
m?3mw%y;—w%@%¢nﬁﬁttomw(ﬁ)nu@%ﬁﬁw%ﬁ&oxT%mzt%é®¥
Yo 5 A8 =94 R RO RIAM OB E LCORT, BEOAINNC X b RHMICRIEMREE 2B E)
THLIEDRGD D, NI TR =P A RDOKREMDZAITIE, 2 2L — a vy PRE 3.9+0.8°
WXL T 4.041.5° EFE L2 WREREEZ, 2L, HElIAELIPREL, SHBISICHERED
BT ECHERBELZR LIS,
(2) =a—1tY / HEERD O oL H R IR AR OBTE (RN, &)

LI N T .
T~120mK5 Ro750

l 30 HESTJ icB W CHEE HfOx @ ki Al 45 (~ 10nm) IR L 72 100 pm fAaElD 1-V Rk, & RE
. #120mK. feKD Hf/HfOx/Hf ICHART Ry/Ry OMEDS 1 206 4 ~NYGEE L 72, (B LRSS IC 81 2 E
/ah7//%ﬁﬁ%£f§&w

45



g 1 N
0.2 04
V (mV)
31 ERHF CRAVITY TfE#LL 7 200 pm i Nb/AL-STJ ~DEMRIHRL — ¥ — (R 57.2 pum) BHO -V
Bk, L= =13, Fa v =2k ) f=200 Hz TA v - A 730 TE Y, EOIEAK (EH7 > 7HckhA 74y
MIBEIL TWRB) ICBWT, L= =4 VI £ 78D -V Rk ZLahER S L,

AR b v 2 VEEA T STJ (Superconducting Tunnel Junction ) % Al 72 6 HER
DR ESHFTOA L fTb, FALINTE L, THUIBEEARDEA & il L TIERIT/N S
WX Yy TZRNX—%2AL, A2 L2 BEOBRHEIC R T, FEICHE L CEv T %
VX = RAEZ o e g 2 K TRETH 2 25 0EIE & 2> Twb, ZDZ &, FEEZEA
% o3 fERe 2 b O X BRI & LR AR 2R O BT 0D S T & 72,

ABFMAETIE =2 — bV BRERIBEA~DOIGHZ BE L LT, fEkr o HwonTE % Nb (i
BEX vy 722 V¥ — A=1.55meV, T, = 9.23 K) %ZJH\>7 Nb/AL-STJ £ & 51 A O/NZ\w» Hf
(A=0.020 meV. T, = 0.165 K) ZHZEA L L CTHY, E@RIMER (B, ~ %10 meV) O—XT
TEDIRINF =2 % ORETHET 21H8E%Z b2 STJ DRFEZIT> T 5,

Hf-STJ DBi%E

Tk D7 N—7TiE, 2007 F & H KEK WESRFREEDO 70 77 L0—>L LT, KEK, HfifL Dt
FWFZEIc k> TN 7 =7 L2 BIEEARE 32 ST (HEST)) OfiFZED TEL, I E T, Hf K
. Hf D& — v INTHEZMEL L, 2010 4EEIC 1, HEHfOx-Hf (2 & % SIS #hdE D EHUCED) L
TYav 7y VERZHRLL. 7, 2012 FEICIE HE-STI A EY ~ 70 TOREDEASHI N T 205
% (b ROVERBM) ZHEZRL 72, FALICH I 23EE LTHEE 22 bk, WNEROYGE, &
L ORI OV ZHEABHT R 2 28V 2 IEE DMERDZET 5N %, WEERIZE T, ffifgfE HOx @ ki
Hf & %7 28858 (Al~ 10nm J%) % B U sE o LT EOBIganEL &% 2 L CRER O WS
DFEE 5 HESTT k2 fER L -V Btk %2 120mK Tl L 72 (14 30). 2 OFER., M ERO KIE
BUCEDHERTE o, HUSIAINRICE T 2160 a7 Y VERBHERTE R, TAabbLES
755 Py RLVERBIIFIE NS L) MEIH K ELTEY . B 2MEE1BETH 2,
Nb/Al-STJ D%

HE-STJ BAFE £ M7 LT, BEICERR G IE O L T\ % Nb/ALSTJ % iz — i ofs b
fi>Tw3, Nb/AL-STJ HiATIE, 25 meV ONMFICH L THI AR T2V — IR CcE %
DRI EB T E UL, 7 LA RICIERZ Nb/AL-STJ ¥ 7 &)L & AT Ofla A b
Lo THTF a3l ilie & % 5, Nb/ALSTJ Tid, FIRMEIER 2 Mo 72Gi s Lics Tt~k

46



ffef et : s ;
e [ £1su§ E T_3K
T fma 5 5 : ‘

& 100;

T
=
IT

RN 50
E#EE& NI —E& _1u|]§

-150:

ey
" signal
it TR TN T o AT
SR 000 000 50 1000 1800

Time [ps]

v 0 O

32 SOI iffi% M CilfES 1ure ST fF5FA M LA O BHRIRIIESR ORI (), 8 L T=3K T®» C=InF
20T A PSSV AANORET (). AJHEEOEFHEEAIER O T 1L T3,

HNETOHTBE - DHOBER D 5, F’x DV IV— 7 Tld STT IZ & 2Rtz H
8L T, FERTE L OFMRIC X 2N ER DD 72\ Nb/ALSTI OFF, M ST 15 5 KM
gA LR LE LT KEK, JAXA % & o dLFpIZEIC & % SOI (Silicon On Insulator) 7’8+ 2k %
WA IR 2 DBAFE 217> T 2, ERITOBISE T N4 ZF#fIETH 2 CRVAVITY T I N
72 Nb/AI-STJ slkHZ, AR LB SR X N 2 KRN ERMERE 2 1ZIEHER LT, e D/
N—7"Tld 2 OB OG22 F . B, fEAE. B ORER A £ OIERER EOWE 21T -
T3, FRCHEFEICE LT, Rt v ¥ —0@fag 1L —9—%iE% v CRAVITY
B Nb/AL-STJ DERNCIGE D2 T 72, ¥ 3113, 200 pm A Nb/AL-STJ ~DiaRoHrL —
H— (W 57.2 pm) BHEEEO LV EEZ2R LT3, L—¥—F, F3 v 8—I1c k) E¥% 200 Hz
THY A 73NTED, VL—HF—F VK- 778D -V FEOZLHER S 1, @AY —5 —0
WU 7 — & STT DIEED S, BRI TOEMRIDEFITHT 2 STT OBILAIELS 0.5 % BE L WD
SNz, STI REICKHEIEa—T 4 v 727 v 7 F 2L TSTJ LERIET & ofiaZm EX
H2IENSBROPEE LS,
SOI-STJ DE¥E
SOI 7m+ A2 k% MOSFET %' STJ OB{FREICE VT F 7P RAF & LTHERET %5 2 LIdBEIC
WEZL T3, Fox D7 V—7Tid, WEEEICEWTX D BFENICEIET 2 SOI #ith L Mg oilfEs
JOMEZEITo 7, K323, SOI 7’mt A k> TEM E L7 ST (55504 H L o M {E iR 0 e 2
D& (T=3K) I8 F 2T A MaEGANOKTFEZRL T3, BERTOMIESE L ToEE, B
X IR~ D AT DG EHEZ I IEZ O cldim L L T 2 ORI Lz, AJTKTE O R E
B SHWIEBOANA Y E=F VAT Fu A —LTHD I L0055, ST) DNINEREE X
O ST] DHERELZEE TS L, LVEVANA Y E—F Y 2NDHREBBETH 5, BE, BAS
A v E—=F v ZOEMBETEIEES OEE, WNICHEKIRICE T 2MEE> S 2L —2 3 v Do D SOI
MOSFET OFfEDOME%ZTT> T 5,

(3) KPR OWIE (AfE. FI. s —)
KGR 7V — 7 3OO, 7= - EIIGE V) 2 00T 3 T —< &L E LT %
DT 5, BoLoMHE & RotIEL, RoBo Mo RO, BB/ 7 — 2 BT

47



&7V —F v EGEARIES, ESHEICBE T 24 B Ic oW T O 2T o 7,

Sine-square deformation & HHOEH (GLE)

—RILAEVRIZE VT, BEDAE Y L OMIIEM 2 BV A YV BBD 2 FICHHI T2 X Hic L -7
Litr. Z ORERIREBIIMAERMIEICE S e &L 8T 5 2 L (EKR) soifEick>Th
o Tw5, AfELH (B & &bz, ZOBRZIGEATEL D 255122 THN /e, MM
HZEY A VEBD 2 /I E S GE EEROEAIE, 5 HPLMTRET O VTwE 2 %2R L, 20D
ML) & BRSO EPHBTEL 2 L2 L G 114), £/, ZOHERICHN 5 EE
T REOMEE 27 GaX 115).

SO DM O RITIEANE &V — 7IRIE (A1)

KO T HEEURIEEBEmEZ H O THRICHETEZ 2 Z LPH 6N TV 305, HEIHET20TH
D BHIPGEVHIT TR, o T, RATFOLOBEmE FMKIC, 5 FWIEAHbO TkZ2EZ 5 2
LIREETH D, RICHBEOGOMHRICEWTIZaryy 7 by —LOMEEFIZNBRESDH D | tree
RIECI ZET ERIMLCLE ) 2o, EIbZ 52 R FIULERT 2 2 L3RR, £/, D-7
L — v OB OWELNRIE & 1357 2 25 R 223, KOMERD ) FWIEALO k252 5 2
EDREATRIZIE B,

AR E GIEER) 5D INnETOMET, ZOTEAMLZ GRS E D | tree IRIGICDOWT
R ALORRE BT M2/ L LN TELZILRZR LTS, SHEEIHEOSHAICC
DREREZIIRT 2 7- 0, JEERARTTOMIKIC TN 2 AR LOMEROMHBEBEE O E 27> 7 G
116)

7 — DB RO R I D s A — SR oigE (k)

BB &7 — P BER OB & D L planar R T D 4 RITkRH R — & Bl O s A BeELIR
M. K FY v & —RZ2th e i 2 R o i/ O T E 2 615, & OBELIRIR X CHIRER 2>
5557 4NV YV— T OEZEHRHE L FiTH 5, TNEFTOITRICE D Fx IZBHEDEEICEL
N2 IR AL 2 o TG A CELIRIE 2 T I Ic Sk & 2 T2 @ b L T & e,

{E#EIE Z. Bajnok, J. Balog, G.Z. Toth (Wigner Research Centre), i (B TH#EKRY) Lk, &
TR RZ NS 287 T2 L. 2 XouNZ2E B 2 ROk 10 1 0 RS S iGELIRIE % 5-
Z B EHITH B su(3)s/u(1)? FEHY A v 0 P v ERMOE 2 ER-HEAEGRZEwL, I
. BEDR T — V2R OB ARSERISN T 20 TORRTH D, Yo H O 2 0 kofEZ
fRRT 25D TH S, i, ZOHBE-FABRNIC XD ST 2 kS HGELIRIE 2 M I 1 5l 5
2 & DERMEDTER L 7 G 117),

SKPIER I 31 2 IR AR SR 22 & IR (Foikk)

RO NFRETH 25500 IS K D, V) — = VBRI 2R 22 iR % 88 2 2 FE e fnl 21 2 RF 2% b 5%
BEmoOf st e LT L 2%, 20 X&) %15 5R%E (T-fold/monodrofold) (3 HAIICIZEZED €
P a7 AWEAT —VOBEICHRE L 5 5,

Ve R m, A GrafiRyr) &b, WBSHEERICHD ELA 7 — )L TH BRI IERMM A Stk
RO e ED 7, T HIERTREZ RO RS R O S (LIPS /conformal interface) % M
WM AN ERIZT ORI T 2H L WIA 7DEY 2 7 — AL oRBEBE B L 72 Gi
118), 7z, T &) Bzt L, T-fold ¥ A 7 DIERM ARG Frh OB T, RFZEDRR
FREDHIN T W I b 69 1 L — 7 TOFHEIHE A 5. BISGERIVICHIRIE BRI 5 ICHEIR T &
2w LE GR119),

48



at—L v MNREER O ITIRM O (1)

HGZF R O IEBENE R & U TIfF S T 2f75IBRITlE, 55 D 7L — v o 2ikiE, 1751
Bl LI N BB e oA IC X DR E s, L L, SO oMEE I 2 F THEL
HINCoukdol, P 0%MoME%HET 2 Pk LT, BFI¥0ae—L v MRIER
RO k2 RE L G 120), 0K & D BN 27503802 5 . FHRPIE L v
7R D 7L — v OB e R e 52 RS kY I o, E O E RSB
DAL L b, ZoEEZ M TTIBERMOMEZ 7. G 121), ZOFEHR, FEDIT1%
37y — 7 — MG EWEEN B IEIC RO IEBEOREZ > 2 LR S hte, . 20r—7—HiEL
TN DECAL % S OV F 2 B RS & 1 7,

7= [T D BAEAIREE (P

U R B O AE R HEEEZ, TR F 0 H RESCHEBEZ,. K E KOPERTEREBRZ S & L b,
7= JEIFIGDBAEMIRE % T > 7 G 122) . S | JE G & O litks PRSI N 2 1 Rt
D7 =P RO B E 2T, W 2L X —FORIIER%2 RO, 1536 R 2 BEIHO b D
LWL e, ZOFER, 7= /EIEHBHEDP I L TWw 3 ) BROGERHLE R 2 2 &K,
CDWETIE, 7 —VRED 7 v 7 BSHEIRE WA LANILEAEDOWTBHR N, 7V 7BKRE
WA DFEIR T TICMOLTIIE THIThN TV, S I3 2 DR R2 X SIclEL 7, —
Ji. 7V 7N SOBEOETARRRINE TIATbNTE ST, JOMRIC K > TIEL & TR
fEI N,

(R3O

1. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of four-jet differential cross sections in /s = 8 TeV proton-proton collisions using
the ATLAS detector,”

JHEP 1512, 105 (2015)

2. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for flavour-changing neutral current top quark decays t — Hgq in pp collisions at /s = 8
TeV with the ATLAS detector,”

JHEP 1512, 061 (2015)

3. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the W and ttZ production cross sections in pp collisions at /s = 8 TeV with
the ATLAS detector,”

JHEP 1511, 172 (2015)

4. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Searches for Higgs boson pair production in the hh — bbr7, yyW W™ ~~bb, bbbb channels with
the ATLAS detector,”

Phys. Rev. D 92, 092004 (2015)

5. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for pair production of a new heavy quark that decays into a W boson and a light quark
in pp collisions at /s = 8 TeV with the ATLAS detector,”

49



10.

11.

12.

13.

14.

15.

16

Phys. Rev. D 92, 112007 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Constraints on new phenomena via Higgs boson couplings and invisible decays with the ATLAS
detector,”

JHEP 1511, 206 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Summary of the ATLAS experiment’s sensitivity to supersymmetry after LHC Run 1 - interpreted
in the phenomenological MSSM,”

JHEP 1510, 134 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for lepton-flavour-violating H — u7 decays of the Higgs boson with the ATLAS detector,”
JHEP 1511, 211 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of transverse energy-energy correlations in multi-jet events in pp collisions at /s = 7
TeV using the ATLAS detector and determination of the strong coupling constant cag(mz),”
Phys. Lett. B 750, 427 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Determination of the ratio of b-quark fragmentation fractions fs/fq in pp collisions at /s = 7
TeV with the ATLAS detector,”

Phys. Rev. Lett. 115, 262001 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the branching ratio I'(A — 1(25)A%)/T(A) — J/¢A°) with the ATLAS detec-
tor,”

Phys. Lett. B 751, 63 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],

“Z boson production in p+Pb collisions at /syn = 5.02 TeV measured with the ATLAS detector,”
Phys. Rev. C 92, 044915 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Summary of the searches for squarks and gluinos using /s = 8 TeV pp collisions with the ATLAS
experiment at the LHC,”

JHEP 1510, 054 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for photonic signatures of gauge-mediated supersymmetry in 8 TeV pp collisions with the
ATLAS detector,”

Phys. Rev. D 92, 072001 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Determination of the top-quark pole mass using tf + 1-jet events collected with the ATLAS
experiment in 7 TeV pp collisions,”

JHEP 1510, 121 (2015)

. G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

50



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

“Measurement of the production of neighbouring jets in lead-lead collisions at /sy = 2.76 TeV
with the ATLAS detector,”

Phys. Lett. B 751, 376 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“ATLAS Run 1 searches for direct pair production of third-generation squarks at the Large Hadron
Collider,”

Eur. Phys. J. C 75, 510 (2015) Erratum: [Eur. Phys. J. C 76, 153 (2016)]

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of exclusive vy — £+~ production in proton-proton collisions at /s = 7 TeV with
the ATLAS detector,”

Phys. Lett. B 749, 242 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Study of (W/Z)H production and Higgs boson couplings using H — WW™* decays with the
ATLAS detector,”

JHEP 1508, 137 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for heavy Majorana neutrinos with the ATLAS detector in pp collisions at /s = 8 TeV,”
JHEP 1507, 162 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for the associated production of the Higgs boson with a top quark pair in multilepton
final states with the ATLAS detector,”

Phys. Lett. B 749, 519 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Study of the spin and parity of the Higgs boson in diboson decays with the ATLAS detector,”
Eur. Phys. J. C 75, 476 (2015) Erratum: [Eur. Phys. J. C 76, 152 (2016)]

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of colour flow with the jet pull angle in ¢f events using the ATLAS detector at
/s =8 TeV,”

Phys. Lett. B 750, 475 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Modelling Z — 77 processes in ATLAS with 7-embedded Z — pu data,”

JINST 10, P09018 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for metastable heavy charged particles with large ionisation energy loss in pp collisions at
/s = 8 TeV using the ATLAS experiment,”

Eur. Phys. J. C 75, 407 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurements of the top quark branching ratios into channels with leptons and quarks with the
ATLAS detector,”

Phys. Rev. D 92, 072005 (2015)

51



27. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for type-II1 Seesaw heavy leptons in pp collisions at /s = 8 TeV with the ATLAS Detec-
tor,”

Phys. Rev. D 92, 032001 (2015)

28. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for heavy lepton resonances decaying to a Z boson and a lepton in pp collisions at /s = 8
TeV with the ATLAS detector,”

JHEP 1509, 108 (2015)

29. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for Dark Matter in Events with Missing Transverse Momentum and a Higgs Boson De-
caying to Two Photons in pp Collisions at /s = 8 TeV with the ATLAS Detector,”

Phys. Rev. Lett. 115, 131801 (2015)

30. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for high-mass diboson resonances with boson-tagged jets in proton-proton collisions at
Vs = 8 TeV with the ATLAS detector,”

JHEP 1512, 055 (2015)

31. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for Higgs boson pair production in the bbbb final state from pp collisions at /s = 8 TeVwith
the ATLAS detector,”

Eur. Phys. J. C 75, 412 (2015)

32. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of differential J/¢ production cross sections and forward-backward ratios in p +
Pb collisions with the ATLAS detector,”

Phys. Rev. C 92, 034904 (2015)

33. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for new light gauge bosons in Higgs boson decays to four-lepton final states in pp collisions
at /s = 8 TeV with the ATLAS detector at the LHC,”

Phys. Rev. D 92, 092001 (2015)

34. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],

“A search for tf resonances using lepton-plus-jets events in proton-proton collisions at /s = 8 TeV
with the ATLAS detector,”
JHEP 1508, 148 (2015)

35. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for production of vector-like quark pairs and of four top quarks in the lepton-plus-jets
final state in pp collisions at /s = 8 TeV with the ATLAS detector,”

JHEP 1508, 105 (2015)

36. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for Higgs bosons decaying to aa in the pur7 final state in pp collisions at /s = 8 TeV
with the ATLAS experiment,”

Phys. Rev. D 92, 052002 (2015)

52



37. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurements of the Total and Differential Higgs Boson Production Cross Sections Combining
the H — vy and H — ZZ* — 4¢ Decay Channels at /s = 8 TeV with the ATLAS Detector,”
Phys. Rev. Lett. 115, 091801 (2015)

38. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for high-mass diphoton resonances in pp collisions at /s = 8 TeV with the ATLAS
detector,”

Phys. Rev. D 92, 032004 (2015)

39. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for massive, long-lived particles using multitrack displaced vertices or displaced lepton
pairs in pp collisions at /s = 8 TeV with the ATLAS detector,”

Phys. Rev. D 92, 072004 (2015)

40. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Analysis of events with b-jets and a pair of leptons of the same charge in pp collisions at /s = 8
TeV with the ATLAS detector,”

JHEP 1510, 150 (2015)

41. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of charged-particle spectra in Pb+Pb collisions at v/s,mNN = 2.76 TeV with the
ATLAS detector at the LHC,”

JHEP 1509, 050 (2015)

42. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for invisible decays of the Higgs boson produced in association with a hadronically decaying
vector boson in pp collisions at /s = 8 TeV with the ATLAS detector,”

Eur. Phys. J. C 75, 337 (2015)

43. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the top pair production cross section in 8 TeV proton-proton collisions using
kinematic information in the lepton+jets final state with ATLAS,”

Phys. Rev. D 91, 112013 (2015)

44. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for heavy long-lived multi-charged particles in pp collisions at /s = 8 TeV using the
ATLAS detector,”

Eur. Phys. J. C 75, 362 (2015)

45. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for long-lived, weakly interacting particles that decay to displaced hadronic jets in proton-
proton collisions at /s = 8 TeV with the ATLAS detector,”

Phys. Rev. D 92, 012010 (2015)

46. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the correlation between flow harmonics of different order in lead-lead collisions
at \/sSyny=2.76 TeV with the ATLAS detector,”

Phys. Rev. C 92, 034903 (2015)

53



47

48.

49.

50.

51.

92.

53.

54.

95.

56.

. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for New Phenomena in Dijet Angular Distributions in Proton-Proton Collisions at /s = 8
TeV Measured with the ATLAS Detector,”

Phys. Rev. Lett. 114, 221802 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for low-scale gravity signatures in multi-jet final states with the ATLAS detector at /s = 8
TeV,”

JHEP 1507, 032 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for a new resonance decaying to a W or Z boson and a Higgs boson in the ¢//fv/vv + bb
final states with the ATLAS detector,”

Eur. Phys. J. C 75, 263 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS and CMS Collabora-
tions],

“Combined Measurement of the Higgs Boson Mass in pp Collisions at /s = 7 and 8 TeV with the
ATLAS and CMS Experiments,”

Phys. Rev. Lett. 114, 191803 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the top quark mass in the ¢f — lepton+jets and ¢ — dilepton channels using
Vs =7 TeV ATLAS data,”

Eur. Phys. J. C 75, 330 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for vector-like B quarks in events with one isolated lepton, missing transverse momentum
and jets at /s = 8 TeV with the ATLAS detector,”

Phys. Rev. D 91, 112011 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for the Standard Model Higgs boson produced in association with top quarks and decaying
into bb in pp collisions at /s = 8 TeV with the ATLAS detector,”

Eur. Phys. J. C 75, 349 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for production of WW/W Z resonances decaying to a lepton, neutrino and jets in pp
collisions at /s = 8 TeV with the ATLAS detector,”

Eur. Phys. J. C 75, 209 (2015) Erratum: [Eur. Phys. J. C 75, 370 (2015)]

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for a Heavy Neutral Particle Decaying to ey, e, or u7 in pp Collisions at /s = 8 TeV
with the ATLAS Detector,”

Phys. Rev. Lett. 115, 031801 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for a Charged Higgs Boson Produced in the Vector-Boson Fusion Mode with Decay H* —
W#*Z using pp Collisions at /s = 8 TeV with the ATLAS Experiment,”

54



57.

58.

99.

60.

61.

62.

63.

64.

65.

66.

Phys. Rev. Lett. 114, 231801 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the forward-backward asymmetry of electron and muon pair-production in pp
collisions at /s = 7 TeV with the ATLAS detector,”

JHEP 1509, 049 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Determination of spin and parity of the Higgs boson in the WW™* — evur decay channel with
the ATLAS detector,”

Eur. Phys. J. C 75, 231 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for supersymmetry in events containing a same-flavour opposite-sign dilepton pair, jets,
and large missing transverse momentum in /s = 8 TeV pp collisions with the ATLAS detector,”
Eur. Phys. J. C 75, 318 (2015) Erratum: [Eur. Phys. J. C 75, 463 (2015)]

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Evidence of W+~ Production in pp Collisions at y/s = 8 TeV and Limits on Anomalous Quartic
Gauge Couplings with the ATLAS Detector,”

Phys. Rev. Lett. 115, 031802 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Constraints on the off-shell Higgs boson signal strength in the high-mass ZZ and WW final states
with the ATLAS detector,”

Eur. Phys. J. C 75, 335 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Two-particle Bose-Einstein correlations in pp collisions at /s = 0.9 and 7 TeV measured with
the ATLAS detector,”

Eur. Phys. J. C 75, 466 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],

“A search for high-mass resonances decaying to 777~ in pp collisions at /s = 8 TeV with the
ATLAS detector,”

JHEP 1507, 157 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Differential top-antitop cross-section measurements as a function of observables constructed from
final-state particles using pp collisions at /s = 7 TeV in the ATLAS detector,”

JHEP 1506, 100 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for massive supersymmetric particles decaying to many jets using the ATLAS detector in
pp collisions at /s = 8 TeV,”

Phys. Rev. D 91, 112016 (2015) Erratum: [Phys. Rev. D 93, 039901 (2016)]

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for a CP-odd Higgs boson decaying to Zh in pp collisions at /s = 8 TeV with the ATLAS

detector,”

55



67.

68.

69.

70.

71.

72.

73.

4.

75.

76.

7

Phys. Lett. B 744, 163 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for new phenomena in final states with an energetic jet and large missing transverse
momentum in pp collisions at /s =8 TeV with the ATLAS detector,”

Eur. Phys. J. C 75, 299 (2015) Erratum: [Eur. Phys. J. C 75, 408 (2015)]

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Observation of top-quark pair production in association with a photon and measurement of the
tty production cross section in pp collisions at /s = 7 TeV using the ATLAS detector,”

Phys. Rev. D 91, 072007 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the charge asymmetry in dileptonic decays of top quark pairs in pp collisions at
/s =7 TeV using the ATLAS detector,”

JHEP 05, 061 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for direct pair production of a chargino and a neutralino decaying to the 125 GeV Higgs
boson in /s = 8 TeV pp collisions with the ATLAS detector,”

Eur. Phys. J. C 75, 208 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Evidence for the Higgs-boson Yukawa coupling to tau leptons with the ATLAS detector,”
JHEP 1504, 117 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for pair-produced long-lived neutral particles decaying in the ATLAS hadronic calorimeter
in pp collisions at /s = 8 TeV,”

Phys. Lett. B 743, 15 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for squarks and gluinos in events with isolated leptons, jets and missing transverse mo-
mentum at /s = 8 TeV with the ATLAS detector,”

JHEP 1504, 116 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for Higgs and Z Boson Decays to J/vv and Y(nS)y with the ATLAS Detector,”

Phys. Rev. Lett. 114, 121801 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for Scalar Charm Quark Pair Production in pp Collisions at /s = 8 TeV with the ATLAS
Detector,”

Phys. Rev. Lett. 114, 161801 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Identification and energy calibration of hadronically decaying tau leptons with the ATLAS ex-
periment in pp collisions at /s=8 TeV,”

Eur. Phys. J. C 75, 303 (2015)

. G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],

56



78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

“Search for charged Higgs bosons decaying via H* — 7+

collision data at /s = 8 TeV with the ATLAS detector,”

JHEP 1503, 088 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Observation and measurements of the production of prompt and non-prompt J/¢¥ mesons in
association with a Z boson in pp collisions at /s = 8 TeV with the ATLAS detector,”

Eur. Phys. J. C 75, 229 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of Spin Correlation in Top-Antitop Quark Events and Search for Top Squark Pair
Production in pp collisions at /s = 8 TeV Using the ATLAS Detector,”

Phys. Rev. Lett. 114, 142001 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Centrality and rapidity dependence of inclusive jet production in /sny = 5.02 TeV proton-lead
collisions with the ATLAS detector,”

Phys. Lett. B 748, 392 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Observation and measurement of Higgs boson decays to WW™* with the ATLAS detector,”
Phys. Rev. D 92, 012006 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the transverse polarization of A and A hyperons produced in proton-proton
collisions at /s = 7 TeV using the ATLAS detector,”

Phys. Rev. D 91, 032004 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for anomalous production of prompt same-sign lepton pairs and pair-produced doubly
charged Higgs bosons with /s = 8 TeV pp collisions using the ATLAS detector,”

JHEP 1503, 041 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Searches for heavy long-lived charged particles with the ATLAS detector in proton-proton colli-
sions at /s = 8 TeV,”

JHEP 1501, 068 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for new phenomena in events with three or more charged leptons in pp collisions at /s = 8
TeV with the ATLAS detector,”

JHEP 1508, 138 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurements of the Nuclear Modification Factor for Jets in Pb+Pb Collisions at /syn = 2.76
TeV with the ATLAS Detector,”

Phys. Rev. Lett. 114, 072302 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Measurement of three-jet production cross-sections in pp collisions at 7 TeV centre-of-mass energy

v in fully hadronic final states using pp

o7



88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

using the ATLAS detector,”

Eur. Phys. J. C 75, 228 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, K. Sato, F. Ukegawa et al. [ATLAS Collaboration],
“Search for new phenomena in events with a photon and missing transverse momentum in pp
collisions at /s = 8 TeV with the ATLAS detector,”

Phys. Rev. D 91, 012008 (2015) Erratum: [Phys. Rev. D 92, 059903 (2015)]

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the inclusive jet cross-section in proton-proton collisions at /s = 7 TeV using
4.5 fb~ ! of data with the ATLAS detector,”

JHEP 1502, 153 (2015) Erratum: [JHEP 1509, 141 (2015)]

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the WW + W Z cross section and limits on anomalous triple gauge couplings
using final states with one lepton, missing transverse momentum, and two jets with the ATLAS
detector at /s =7 TeV,”

JHEP 1501, 049 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for invisible particles produced in association with single-top-quarks in proton-proton
collisions at /s = 8 TeV with the ATLAS detector,”

Eur. Phys. J. C 75, 79 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for the X, and other hidden-beauty states in the 777~ Y(1S) channel at ATLAS,”

Phys. Lett. B 740, 199 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for W’ — tb in the lepton plus jets final state in proton-proton collisions at a centre-of-
mass energy of /s = 8 TeV with the ATLAS detector,”

Phys. Lett. B 743, 235 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for dark matter in events with heavy quarks and missing transverse momentum in pp
collisions with the ATLAS detector,”

Eur. Phys. J. C 75, 92 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for s-channel single top-quark production in proton-proton collisions at /s = 8 TeV with
the ATLAS detector,”

Phys. Lett. B 740, 118 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurements of the W production cross sections in association with jets with the ATLAS de-
tector,”

Eur. Phys. J. C 75, 82 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for the bb decay of the Standard Model Higgs boson in associated (W/Z)H production

58



98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

with the ATLAS detector,”

JHEP 1501, 069 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for resonant diboson production in the ££¢q final state in pp collisions at /s = 8 TeV with
the ATLAS detector,”

Eur. Phys. J. C 75, 69 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for H — ~7 produced in association with top quarks and constraints on the Yukawa
coupling between the top quark and the Higgs boson using data taken at 7 TeV and 8 TeV with
the ATLAS detector,”

Phys. Lett. B 740, 222 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the top-quark mass in the fully hadronic decay channel from ATLAS data at
Vs =TTeV,”

Eur. Phys. J. C 75, 158 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurements of Higgs boson production and couplings in the four-lepton channel in pp collisions
at center-of-mass energies of 7 and 8 TeV with the ATLAS detector,”

Phys. Rev. D 91, 012006 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the production and lepton charge asymmetry of W bosons in Pb+PDb collisions
at \/snn = 2.76 TeV with the ATLAS detector,”

Eur. Phys. J. C 75, 23 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Performance of the ATLAS muon trigger in pp collisions at /s = 8 TeV,”

Eur. Phys. J. C 75, 120 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for W’ — tb — qqbb decays in pp collisions at /s = 8 TeV with the ATLAS detector,”
Eur. Phys. J. C 75, 165 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search for new phenomena in the dijet mass distribution using p — p collision data at /s = 8
TeV with the ATLAS detector,”

Phys. Rev. D 91, 052007 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurement of the ¢ production cross-section as a function of jet multiplicity and jet transverse
momentum in 7 TeV proton-proton collisions with the ATLAS detector,”

JHEP 1501, 020 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Simultaneous measurements of the tf, W*W~ and Z/v* — 77 production cross-sections in pp
collisions at /s = 7 TeV with the ATLAS detector,”

59



108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Phys. Rev. D 91, 052005 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Search For Higgs Boson Pair Production in the yybb Final State using pp Collision Data at /s = 8
TeV from the ATLAS Detector,”

Phys. Rev. Lett. 114, 081802 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],

“Jet energy measurement and its systematic uncertainty in proton-proton collisions at /s = 7
TeV with the ATLAS detector,”

Eur. Phys. J. C 75, 17 (2015)

G. Aad, K. Hara, S.H. Kim, H. Okawa, F. Ukegawa et al. [ATLAS Collaboration],
“Measurements of W+~ and Z~ production in pp collisions at /s = 7 TeV with the ATLAS detector
at the LHC,”

Phys. Rev. D 87, 112003 (2013) Erratum: [Phys. Rev. D 91, 119901 (2015)]

K. Nakamura, K. Hara et al.,

“Irradiation and testbeam of KEK/HPK planar p-type pixel modules for HL-LHC”,

JINST 10 C06008 (2015).

Y. Takeuchi et al.,

“Development of Superconducting Tunnel Junction detectors as a far-infrared photon-by-photon
spectrometer for neutrino decay search”,

Instrumentation and Measurement Technology Conference (I2MTC), 2015 IEEE International,
551 - 555 (2015), DOI: 10.1109/12MTC.2015.7151327

K. Kiuchi et al.,

“Development FD-SOI MOSFET amplifiers for integrated read-out circuit of superconducting-
tunnel-junction single-photon-detectors”,

Proceedings of International Workshop on SOI Pixel Detector, FERMILAB-CONF-15-355-E-TD
(2015), arXiv:1507.07424

N. Ishibashi and T. Tada,

“Infinite circumference limit of conformal field theory”,

Journal of Physics A48, 315402 (2015).

N. Ishibashi and T. Tada,

“Dipolar quantization and the infinite circumference limit of two-dimensional conformal field the-
ories”,

arXiv:1602.01190 [hep-th], UTHEP-681.

N. Ishibashi and K. Murakami,

“Worldsheet theory of light-cone gauge noncritical strings on higher genus Riemann surfaces”,
arXiv:1603.083337 [hep-th], UTHEP-683.

Zoltdn Bajnok, Janos Balog, Katsushi Ito, Yuji Satoh and Gabor Zsolt Téth,

“Exact mass-coupling relation for the homogeneous sine-Gordon model”,

Phys. Rev. Lett. 116, 181601 (2016). arXiv:1512.04673 [hep-th].

Yuji Satoh and Yuji Sugawara,

60



119.

120.

121.

122.

“Non-geometric backgrounds based on topological interfaces”,

JHEP 1507, 022 (2015).

Yuji Satoh, Yuji Sugawara and Taiki Wada,

“Non-supersymmetric asymmetric orbifolds with vanishing cosmological constant”,
JHEP 1602, 184 (2016).

G. Ishiki,

“Matrix Geometry and Coherent States,”

Phys. Rev. D 92, 046009 (2015).

G. Ishiki, T. Matsumoto and H. Muraki,

“Kahler structure in the commutative limit of matrix geometry,”

arXiv:1603.09146 [hep-th], UTHEP-685.

M. Hanada, Y. Hyakutake, G. Ishiki and J. Nishimura,

“Numerical tests of the gauge/gravity duality conjecture for DO-branes at finite temperature and
finite N,”

arXiv:1603.00538 [hep-th|, UTHEP-682.

(FE - &%)
1. fEH IE#E, HE B, P BRE, VN 5, TRT7 7 v 7 F— v odn 7 J L INEID O BAEIGEE) |

Sience " A T ¥ AGEICHE - 72 HAAWIZEH ) (2015), p46.
R EER, VEAT L AEH EHL, HR B "7 7y 2R ien T 2R n 27 7 4y 7 RO RUER
WEEES. HAYRIAASEE 70 &, 6 5 (2015). p436.

(AR RFER)

(2]

1.

4.

Y. Takeuchi et al., “Development of Superconducting Tunnel Junction Detectors as a Far Infrared
Photon-By-Photon Spectrometer for Neutrino Decay Search”,

2015 TEEE International Instrumentation and Measurement Technology Conference (I2MTC),
May 11 — 14, 2015, Pisa, Italy. (—f&a#iE)

. K. Kiuchi et al., “Development FD-SOI MOSFET amplifiers for integrated read-out circuit of

superconducting-tunnel-junction single-photon-detectors”,
International Workshop on SOI Pixel Detector (SOIPIX2015), June 3 — 6, 2015, Sendai, Japan.
(— M)

H. Okawa, “Higgs Boson & Flavors at the ATLAS & CMS Experiments,” SUSY 2015, Aug. 23 —

29, 2015, Lake Tahoe, USA. (¥fF#i#iH)

K. Hara, K. Sato et al., “Charge collection and field profile studies of heavily irradiated strip sensors

for the ATLAS inner tracker upgrade”, 10th International Symposium on the Development and
Application of Semiconductor Tracking detectors (HSTD10) , Sept. 25 — 29, 2015, Xi’an, China.

61



10.

11.

12.

13.

14.

15.

16.

(— i)

H. Okawa, “Searches for diboson resonances at the LHC-ATLAS experiment”,

Tsukuba Global Science Week 2015 (TGSW2015), Sept. 28 — 30, 2015, EPOCHAL Tsukuba,
Tsukuba-shi, Japan. (fAfFi#iHE)

Y. Takeuchi et al., “Development of far-infrared single-photon spectrometers based on supercon-
ducting tunnel junction for search for the cosmic background neutrino decay”,

Tsukuba Global Science Week 2015 (TGSW2015), Sept. 28 — 30, 2015, EPOCHAL Tsukuba,
Tsukuba-shi, Japan. (fAfF#iH)

K. Kiuchi et al., “Development of Superconducting-Tunnel-Junction Single-Photon-Detectors In-
tegrated with FD-SOI MOSFET Amplifiers”,

2015 TEEE Nuclear Science Symposium and Medical Imaging Conference (NSS/MIC), Oct. 31 —
Nov. 7, 2015, San Diego, USA. (—fii#i)

R. Senzaki et al., “R&D status of FD-SOI Cold Amplifier”,

Interdisciplinary Workshop on Science and Patents (IWP) 2015, Sept. 4, 2015, Univ. of Tsukuba,
Japan. (K2 % —)

K. Takemasa et al., “Development of Superconducting Tunnel Junction Detector using Hafnium
(Hf-STJ)”,

Interdisciplinary Workshop on Science and Patents (IWP) 2015, Sept. 4, 2015, Univ. of Tsukuba,
Japan. (F#R % —)

K. Moriuchi et al., “Development of Superconducting Tunnel Junction photon detector using Nio-
bium and Aluminum (Nb/Al-STJ)”,

Interdisciplinary Workshop on Science and Patents (IWP) 2015, Sept. 4, 2015, Univ. of Tsukuba,
Japan. (X2 % —)

Nobuyuki Ishibashi, “Dimensional regularization of light-cone gauge superstring field theory and

multiloop amplitudes”

International Conference on String Field Theory and Related Aspects VII, SET2015 (ChengDu,
China, May 11-15, 2015). ({Hf¥#iH)

Yuji Satoh, “Analytic expansions of strong-coupling amplitudes in N=4 SYM”,

Amplitudes in Asia 2015, (National Center for Theoretical Sciences, Taipei, Taiwan, November
2-6,2015). (HE#EEHE)

Goro Ishiki, “Matrix Geometry and Coherent States”, Workshop on Noncommutative Field Theory
and Gravity (Corfu, Greece, Sep. 21-26, 2015). (¥{fFi#iH)

Goro Ishiki, “Spherical M5-branes from the plane wave matrix model”, KEK theory workshop
Dec. (KEK, Tsukuba, Japan, Dec. 1-4, 2015). (—#&5#iH)

Goro Ishiki, “Spherical M5-branes from the plane wave matrix model”, YITP workshop "Devel-
opments in String Theory and Quantum Field Theory) (YITP, Kyoto, Japan, Nov. 9-13, 2015).
(— i)

Goro Ishiki, “Matrix Geometry and Coherent States”, YITP workshop Numerical approaches

to the holographic principle, quantum gravity and cosmology (YITP, Kyoto, Japan, July 21-24,
2015).  (—MakEE)

62



17.

18.

19.

20.

Goro Ishiki, “Matrix Geometry and Coherent States”, The 33nd International Symposium on
Lattice Field Theory (Lattice 2015) (Kobe, Japan, July 14-18, 2015). (—fi&#iH)

Takaki Matsumoto, “New construction method of Matrix = Regularization using coherent states”,

Geometry in Gauge Theories and String Theory (Korea Institute for Advanced Study, Seoul, Korea,
Sep. 15-18, 2015).  (—#Gfi)

Takaki Matsumoto, “New construction method of Matrix Regularization using coherent states, ,
YITP workshop [Developments in String Theory and Quantum Field Theory” (YITP, Kyoto,
Japan, Nov. 9-13, 2015).  (—f#i#)

Takaki Matsumoto, “Kéahler Structure in Matrix Geometry”, KEK workshop 2015 Dec. (KEK,
Tsukuba, Japan, Dec. 1-4, 2015). (—#&G##)

[ENEZ - BFER]

1.

10.

11.

12.

SRR = 22— Y HIEOUIRE D 7= » DR ER A FSE

55 Il = 2L X —FO¥KE 2015 (2015 46 H 10-12 H), KEHObH 2777, (ki)
KNS A AT~ AR S0 FiRi o 72 » O HE8E - RS AE AT (SOL-STJ) DBfFE,
HmDE - BRIl R YA (20159 HI9 H), KBRS CIFHZRALDCE, (KA —)
KRINFEAT: LHC-ATLAS %5% Run-2 128 1) % Missing Er DR

HARY 22y 2015 FFKFR4 (2015 4F 9 B 25-28 H), KBRiv K%, (—m&GE#HE)

BIEREA: 7 87 AEBRO Run2 2B 5> Y av A MYy 7Kg (SCT) D22 ZLHEEDRESE
1.

HAYBAE2 2015 EFkFER2 (2015 42 9 H 25-28 H) . KRBRiZRY:,  (—fikGE)

AKREH : =2— Y/ BEDMRR D 7.0 D SOL-STJ OUIZERIFE |

HAYHSA2 2015 FFkFR2 (2015 42 9 H 25-28 H) . KRBz R:,  (—kGEE)

ARWEE : Development of Superconducting-Tunnel-Junction Single-Photon-Detectors Integrated
with FD-SOI MOSFET Amplifiers,

Brefisiigize T=a— bV 2 70 v 7 4 73 U282 2015 (2015 4 12 H 1-3 H) | Flid REGET = 2 —
VT 4 =, ()

AW @ Performance evaluation of Nb/Al-STJfablicated at CRAVITY,

AR "= 2 — b Y 2 707 4 73 %82 2015 (2015 4F 12 A 1-3 H) | SR EGETT = 2 —
Tz T 4 =R, (FHARE)

ZNEE « BRI

21 CIRISE 7 —27 ¥ a v 7 (2016 41 H 18-19 H). HileRY:,  (HfFaH)

HABHE - =a— Y/ RIS,

%2 CiRISE 7 —27 > a» 7 (2016 4F 1 H 18-19 H). HBR¥,  (FifFaid)

B — : HE-STJ FA¥S.

2 CiRISE 7—27 > a» 7 (2016 4F 1 H 18-19 H). HBK¥,  (RifFaid)

ARAER] @ SOI Wit 7 > 7' 3¢at.

2 CIRISE 7—2 > a v 7 (2016 4£ 1 H 18-19 H). HBeRY:, ()

SR @ SOI-STJ4 FTHf

63



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

2l CRESE 7 =23y 7 (2016 4£ 1 H 18-19 H), $EKRY:.,  (FBFFHEH)

AN : CRAVITY # Nb/AL-STJ i,

2l CiRESE 7—72> a3y 7 (2016 41 H 18-19 H), #EKY:,  (HFEHEH)

PEiERE . © ATLAS SEEROBEE,

H2l CiRISE 7 =723y 7 (2016 4 1 H 18-19 H), #KRY:,  (FFFHEH)

KINHEFS : AATLAS HEEBRICE T 354 XY v HIERIED SR,

H2M CRISE 7 =73y 7 (2016 41 A 18-19 H). $ K., ()

AT © ATLAS EBRICE U 2iE v 7 AR DHER,

B2 CIRISE 7 —27 a v 7 (2016 /£ 1 H 18-19 H). $HKRY,  (FHRriE)

WS ATLAS FEBRIC B 2 &y 7 2R R R OB,

B2 CIRISE 7 —273 2 v 7 (2016 4 1 H 18-19 H). $HKRY:,  (FHRr#E)

YeEf 2 « HL-LHC AT 72 € 7 2 VRO E — L 5 A T,

B2 CRESE 7 =223y 7 (2016 41 H 18-19 H), #EKY.,  (FBFEHEH)

SYESE C HL-LHC ATLAS EEH S YU 2 v 2 b Y v 7% v — OBt S,

B2l CiRESE7—7> a3y 7 (2016 4 1 H 18-19 H), #EKY:,  (HFEHEH)

RANFEH  BEREE & SO MRMEIR 7 >~ 7,

FAPDERE AR — 2> ay 7 (2016 43 H 2 H) SR, (HfR#E)

KA LHC-ATLAS 2B Runl i85 by 774 =27 L R L7 4 — 7 ICHIBT 6L v 7
AR DR,

AR AESE 71 MR RS (2016 4 3 A 19-22 H), HALEBERY:, (MG

DT LHC-ATLAS %5 Run2 (2B 2 WH — (vbb iR TO b v 77 4 — 7 /iy s HR G
FROLE N

HAYB AR 71 MHAER RSy (2016 4F 3 H 19-22 H) . Ak be Ry, (—kGii)

HIRZEAR: LLHC-ATLAS EBRICE T % Z 4 Missing Bt F ¥ ¥ % L% Fl\o 7 BEERTR 2 6 2 2 Y30
HAIBAEAE 71 MHAER RS (2016 4 3 H 19-22 H) . AL ABeRY:, (kG

PERERLZ: HL-LHC 28t ATLAS B8R0 7 v 7 7L — P} 7% E 7 e L gs OBFE .
HABAEAE 71 MHER RSy (2016 4F 3 H 19-22 H) . A ebi Ry, (kG

EWEY: HL-LHC 7 b 7 2EBRICHV 22 ay 2 b Yy 7RSO BERESS L OEH 7 = —
Vv TR DB

HAIBAEAE 71 MHAER RS (2016 4F 3 H 19-22 H) . HALABeiRY, (kG

SRS © =2 — MY FIBERR O 7 @ SOI-STJ ORI V.

HAIBAEAE 71 MEER RS (2016 4F 3 H 19-22 H) . AL ABe Ry, (kG

RB#— : =2 — Y FENRR D 7= H D HE-STJ OWFZERATE,

HAYIB AR 71 MHAER RS (2016 4F 3 H 19-22 H) . AL ebe Ry, (—kGi)

FRAML : =2 — bV FIBEER O 72 H D Nb/AL-STJ DHfFZERI%,

HAYBAERE 71 MHEERRZy (2016 45 3 H 19-22 H) . AL Abi Ry, (—kGsiE)

RNFAE]  BEERERN =% (v R Dk vy — B bR R ) .
HAPII A 71 MEER RS (2016 4 3 A 19-22 H). HALABERY:, (1S

& JE5%, "Dimensional regularization of light-cone gauge superstring field theory and multiloop

64



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

amplitudes; ,

HAYIB A2 2015 AERRFER S (RBHTZRSE, KB, 2015 4 9 H 25 H-28 H). (k&)

Yuji Satoh, "World-sheet conformal interfaces and their applications (fHf#f),

OO 16 (FIAREH T X ¥ v 8 A, Hnl, 2016 4 2 H 22 - 23 H).

P ], e85 =, Chris Locke, 3ALIE, TT-Q relation for modified affine B2 Toda field equation, ,
HAYBAA R 71 AERR 2 (WAL AR, G 2016 42 3 H 19 - 22 H).

Zoltan Bajnok, Janos Balog, (/s A], 5 —., Gabor Zsolt Toth, "Exact mass-coupling relation
of simplest multi-scale quantum integrable model; |,

HAYPISARE 71 MERR S (HALEBERYE, ilG 2016 4F 3 H 19 - 22 H).

e =, ERMH =, FIE K, "Non-susy asymmetric orbifolds with vanishing cosmological con-
stanty ,

HAYBA R 71 HEERR S (RAEFPERE, i 2016 4£ 3 H 19 - 22 H).

B EBE, "Numerical simulation for superstring theory,

~2Zay Ty BOS KRR Ea~5 210 Ty 2Hi% &9 % HPCIL > X 7 AR HIWMEEE R
e, (HARFAARKSE, B5(, 2015 4E 10 H 26 H).  (HfwafH)

P BER AN B EIL B, B SRS, Ta b —L v MREEIC X 217FIERML DB LR |

HAYFISE2 2015 FKFRS (RBGTZREE, KBk, 2015 429 H 25 H-28 H).  (—fikG#iH)

e EER, A S, MR AR, TKahler Structure in Matrix Geometry,

HAYIB A2 85 71 MAERR S (BHEAEBERE, ilE, 2016 45 3 H 19 H-22 H). (&)

P BER, A SRR ARE, T o WA IERHEERIE F o — F — R IC DWW T,

HAYB A2 85 71 MEERR S (HALAEBERSE, ilE, 2016 45 3 H 19 H-22 H). (ki)

R EEE, I B BR, B {3 =, SFIR %58, "Spherical fivebranes from the plane wave matrix

model .

HAIBRAE 2 85 71 MEERR S (BALAEBERSE, ilE, 2016 45 3 H 19 H-22 H). (ki)

B ERE, "Numerical simulation for superstring theory, |

~ZARay Tty PO CREEEEE~E 2 Thty, Z29i% &% HPCI > A 7 AR AIFZERRE SR
T, (HARRAARKES, B5t, 2015 4 10 H 26 H). (RRA ¥ —%#K)

(ZDIFEESIR)

AREIESE @ HARSAMHIRBL 2200 s 2 7 A if%E & v ¥ —HMEZ=H

FIGES : PTEP Mt %A

RS = ¢ BRI D AR E + v b 7 — 2 TGauge Theory as an Integrable System (GATIS)
(http://gatis.desy.eu/) D7 B —rNL %y b7 — 27 ~NDE

Y% 55— Hungarian Academy of Sciences (HAS) & o “EHIMZ iR (LRBIE) "7 —2-EIIR
X & AR PRI D SRR A T — Y B S A 2 7 ADRER ) G

PER : HP C 1 B HREEZH,

M5 hp140067 (fAF: TEHIEH], FHEEERR), 2015 45 10 H 26 H.

65



33 74—V - BMEERF

ERFIR
TLfy E— (RO ERYRAE WeBd?)
BREE
Hfie  Et (BEEWERYIBEYER G
AR B (B EOR RS )
& MR (BEWHEAYRHYASR Bz BOWHBGR Y Y 7 —R)
Oliver Busch (BB EARWHAS EEET =27 b7 v Z7B1#) FA VEANA T~ 7 REAEEE
EEHR
I FE (BORWERYE A B
#H i (BEYEARYRL A W)
an M ORERY: - BRAAIIZERE %)
BelE M (REURY: - BIEUISERL - B AR A e v & —  #i?)
REE HEZ (BULSARFZERT - RIS v & — « FBAAR IV —7 V=7V —%—)
W 2 CeiidsiEnisit v & — - N Fa VETYREE 7 Vv — 7 DI TEER)
AR RSB (B 20 X —IRE e - SRR IR T IIEZET  HEZUR)
Hw] s (UK - BAERUIZER - B TR A e v 9 — Wi
BHEOBEKR (RRRY: - BIEIZERE HEBd?)
A IER (R FL X —IEGUIERR A8, BLAOERT  DHERr)

7 4 —7 YR TE, LHC I#E % w7 ALICE %5, RHIC M#E# % 72 PHENIX %5,
STAR FBa% 2 it L, R FHBLENES), Py FEORHZHVE 7 A—2 « IV—F v - TIX=
(QGP) DWtEEED Tz, AV N— - Ty a K (EET=27 7y 78EB) &, ™A TV TR
fEL. ALICE EBoOYH Y —X v 7/ V—70DarE—F—L LTy MRIcBIT 282 HaE L. H
B ISR L 72, HAAEESRREMBEICL D 7TV R« IV =T NVREEDTTVT 4 7)) =70 s 5
LERD, 2 HDRIERDOKFEBEDBAR T 5 X7 M A LT, ALICE EEROROKEHE & L <, #iihox
THEDdDTY) avEh ) X —5 —OFMAZED 7, HRBIAR I H3#1C X h 2 Ttk
L C &7 PHENIX B4t 2016 fFOFEERT T — ¥ WEEEZ 5T T T 5, STAR B X 2R E—L %)L
¥ HERRIC, 5B I SICARIKIICID D | R SEEERZ &L QCD MO 7% % BT 5,
F 72, J-PARC NGE#R D T 2L X —HHISIC B T 2 BHA A4 VBRI TOMA % HIE L 72 Sk EE o R 5 g
b OL B MRPC a0 2 HEME L 72,

BULAZET O RI € — 247 7 7 b Y — (RIBF) O KRB EEIEFEO —> & LT, 4 RIY » 7 (Rare-
RI Ring) OBAFEMAZT>TE %, W RI VY v 7%, RIBF B K4 BICHEI L, P24 F4 X il
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TOBT - Baf (p+p) BREFCHE I - % (A+A) BREBRPEIETT» S E D . p+p HEP
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net-proton FADERF 2 L7 ¥ FOIE Il (X 4), AWFETIE, Z DFERICE T 2 A
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bETERINTV S, 0] {2} 2HEL NS ) ORI FLEETHIENLT 2 £, /syy 2715-20GeV
FHETRANE % L0 ) iR S Lz (G 6).
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ALICE THIE & 117z 2 RO TH 5T vy ORGEBEKAAETH . Q vector D3R E 7% (NS ) H
REBEEZEIWCED, vy LD REL (IEL) B2 2 EEHII NI, o, BFERTRD 7 vy 1THT
Tz, BOEBIRICK S TIRIF EDfE Lo T, Jiud, ZOHEGERD Jet 4 & EEHB) R T
REMTon2bD TR EZ2RRL TS, AFETIE, 7 FHEFZHCT2REITIRDA X
v FFHEIZH L HBT ME.2 9% 2 &2k D, LHC-ALICE 2B & 1T 2 #IREE D R DR 0 A
Ex2fT->TWw3, X512 Event Shape Engineering DFiEZH\0w5 2 L2k D, 2R FHIE 3 XD
PRI L RRREED RDIGIRDE D X H ICBIHRL Tw 2 D0 %2R 2,

AL VHEEH I =0 - TV—F v - 77 A<l (QGP) YR ICE T, I
fEeon s EEHRE - Y IFEHE7Te—=7t%2D 5%, To—=1F ik QGP L OMHAEMZRET
Py PRERLLTBHNEI NSO, BAFVHRIZE T 2P = v F OBIREILHE X S— F v 2 [
W QGP D FESV T 74 —EEZSNS, LHCIZT 2015 4E 11 H X hiTbii /s = 5.02TeV
Db + B RO+ B RERTO T — 8 2 AT, QGP IERET 2 MEN T = v Mo
HWIEZBBL 72, BAF VERERICE T2, Y=y MEREMEZRRT2MERE LT, BT +
B - 22 & 0 + ST 22 T O AR BUR L (Raa) DREWTH 5, K 35(c)-(d) 12, ThgTicHonk
o = 2.76TeV TOMBEFT (ML 9), T TRE + MITZICE VT, Yy b OUERHIH S
N3 EnEMSNI, /5., =5.02TeV IZBWTH, FARDOIEZITV, L DRV R )L X —H
IZBWT, EEEER - D QGP FToOIRZ V%, RENICHEET 2,

In heavy-ion collisions at the LHC, jet quenching is observed in central Pb-Pb collisions; the yield
of hadrons and jets is strongly modified compared to the expectation from pp collisions scaled by
the average number of binary collisions <N¢e>. This observation is attributed to the formation
of a QGP in the collision, due to gluon radiation induced by the hot and dense medium. p-Pb
collisions are important to investigate cold nuclear initial and final state effects. In minimum bias
p-Pb collisions at /syy=>5.02 TeV the production of jets (i 10) is consistent with the absence
of a strong final state suppression. However, multiplicity dependent studies in p-Pb collisions on
the production of low pr identified particles and long range correlations (3 11) show similar

features as measured in Pb-Pb collisions, where they are attributed to the collective behavior
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35 LHC-ALICE %t Pb+Pb fiiZ2c 51 % vy OBGEBIRKIFE (a)-(b) &. LHC-ALICE %8t Pb+Pb fij%
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following the creation of a QGP. These features in p-Pb collisions become more pronounced for
higher multiplicity events. The ALICE collaboration has measured the centrality dependence of
charged jet production in p-Pb collisions at /syn=>5.02 TeV for jet resolution parameters R=0.2
and 0.4 in the pr range from 20 to 120 GeV/c (f@X 12). Charged jets are reconstructed with
the anti-kt algorithm using charged particle tracks reconstructed with the ALICE Inner Tracking
System (ITS) and Time Projection Chamber (TPC). The event centrality classes are defined by
the zero-degree energy measured in the lead-going neutron detector ZNA. N¢oy is estimated from
a Glauber model and the mean measured amplitude in the VO detector on the Pb-going side for
each centrality class.

The nuclear modification factor Qppy,, obtained by diving the measured spectra in p-Pb collisions
by a pp reference constructed from charged jet spectra at /s=7 TeV scaled with <Ngo>, is
shown in Fig.35(e)-(f). Both for R=0.2 (upper panel: e) and R=0.4 (lower panel: f) the nuclear
modification factor is compatible with unity in all centrality classes, indicating the absence of
centrality-dependent nuclear effects on the jet yield in the kinematic regime probed by our mea-
surement. The ratio of jet production cross sections reconstructed with R=0.2 and 0.4 (not shown)

is consistent with the result obtained in minimum bias p-Pb collisions, which agrees with the jet

70



cross section ratio in pp collisions. Within present uncertainties, no effects of parton energy loss

or jet broadening in small systems created in p-Pb collisions is observed.

X 36 LHC-ALICE %Eaic A L7 DCAL i (£) &. b Y& —[al# (Summary Trigger Unit) £— F ()
&, LHC-ALICE %k 5TeV Pb4Pb flff2lc 6172 F U A —3 kP zy FHE (F) 25T, (X 13)
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THsEIESdz, RS Bz O FHE 3 4.

WA A TRV X =T — L3 BU IR L i Tt 2 it 3 %,

L SRR A — 7 74 % b U7 A, S E RS, RIGKELRBEIENRZ & 2R CAEET 5,
COWEDP AL L TRON S A A VML, LB 77U X v b FKEflRe ST 254
A, FBRY: ABES EMIAEC AL ARV Fr—2ttick Vv onTtws, 22T, A4z
Az e 2 BE R O “RANHEY 25 L KI5 2 & T AR EEEIEYE 058 L & BRRERE] 2
Hig 9
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2. Rz EMAEE LTH B\, FJERICTIN 5 CARBIEY E 2 O EEFE T2 2 L DT E 2 EERER
BHEMICERE L T2, 77 27 — L CHIAEEDHIBIC & 2t~ 72> 7 L2858 L § 5 % A/E K
FRPEL, o610 2 REoLHEfMiz 179 2 & T, BEEOLENE LiHEEom EEEDTHWE, X5
ICWEEEEZ 1 S 5~ 7 v AL G RO R E M LG DSHIH S MRl O BT 2 D T 5, 5
®iZ, BONTLAERKEZ A7 ) — VAN X D7 DB EICARIL, 7V %> 70 - igEEE
PAEIEZ BT L, BICHET 2 LDTELANLREZY Y VI FAL Z0ERE L COIGH %2 Hig
T, 2D /G RICHEEN L 72BER IS 25088, H 2 0 IdHAE T 2 AR 2 ERIET
BrW oIt 5,

3. A= v FAF LU ULIE, RILKEZERMTHEIRA I 7LV 2FELET S, ZNFETOMEENREDIE
DO, A—=TUFAF Y 7L IREER 24 RIS SO R EZ TV, 2NBZOBROAT T LY
FEAICIER B A RIZ T e 0vbhr o T 5, UL T, A idin, B8 24 Ko & Zic o
A, MRS & 88 . EFE T4 (second harmonics generation; SHG) & \» 9 JESIE AR D3F8 4
THIERFALL, Uk, A—FvF4F Y7 ABEEMEE W) | BEYIHICE W CORHICEE R
RAE 2 IR - R L T 2 ATREMEDS D 5, 2 2 TAWIZETIZ CARS(coherent anti-Stokes
Raman scattering) £ X — > 72| L T SHG LD A NVT+ 7 Z2RET %,

VK2 THEEEDNA F T3V X —WI5EF — L DIZEFEFIC O TU T OMD TH 3,

(1) Abfersfe Bz
CFFBIHE B 3. FR R GG IR ) A BTG 2 R T R H LT, HUHE - METE. (LR AR
BEOT I hAUAL A0 —DTEzllatbe 2 2 LT, GHBERENES T ORI LR N ER SR
DOfFHZ HIE L T&E 7, E7o, WAL T DR AT & OM B 2 B ik T3 2 ¥/ 7«
FEZHAET 2 L2 HEL T, LT oW E L 7,
HEAEYHROFHA T o — k&7 7Y > 7R a A7 v — VEO i & i
WPEEM T A 7 7 VG HBE R 2 0IREESYTH D, BiIHWE L L THEZ2F>LENE, ZNET
2, RVTF R »o7mI4 8 AT704 FRE, SRAEVEEWES RSN Tw 5, Zns otk
BEVES 113, HAELEBYHEHOBIRICE D 7 A 7 7o kICER T2 L £ 2o TE Y, (LEEEED
B 6 DR, FREREIE S FoRAEZ B L <. PR (LPS THIL7cv A~ 271
7 7 —YHIK RAW264.7 filz NO AEEMHIEH) Z48IRIc 7 X 7 7 itz 0Bt L. Bkl 9,11-%
azx7uA FMueY7 7V>7axs7u—L A B, C (AsA, B, C) ZHHL 7 (K67), [#i3,9]
ZRIENMR A7 P ECD (HZfaft) A~X7 bLOfEhTE X OB NG (DFT) Ickko
CRMRLIC X BTN 2 L2k D, 2o 3EOMMEYOMIEZIEL 72, AsA Z I TRED L
WEBRE -2 7 P UREEER B L, 2D a-7 b= VEIEEAZIC X D AsB S AEGRI NS LHEE L 7o,
¥ 7 AsA 13 & b RTEBEME A IEHTEE HL-60 126§ 2 fifast: (IC50 = 16pM) Zm L7z, 58, K
TETEVERHBIIFZE B PRNTIC X 0 . TR R BERR Y — F ORISR O 2 HiE L 72,
AR OPIEGE~ 20 ) B, S0 74 FEOEAK
/v 74 F B (MyB) &, ZHEOLy A TRES N Mycale A4 X v iliko~<270) FToH
% (4 68), MyB (FEMNE I3 2 Ml ECHEELE, 727 F Y IREATEE 2 £ SR GE2Z R
L. EWiEEF BRI Bk 25 2 5, 72, MyB 13 13 HOARFREBFFISMA T, P RAL X4
V—UREE, T UG, O ATV ) VBT AT VL EEEICHRBE LI TE D, A
GHAEOBRE» S DFERHI NS, SR IHOZ AT UL E X ¥ 2> ARG EFEEICHW T 71 7
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OMe O

Esterification / Lactonization

H :
\OI-P HO RCM / Cross metathesis Julia-Kocii
Aplysiasecosterol A (AsA) Aplysiasecosterols B, C Mycalol ide B
K67 77V 7taxsu— VEORE K68 AhmI4F B ORMEE ABERIG

o
: JJ\]/*OMe

(o]
OH | NMe, O 5
Reacting group Y'\INW/U\
i J $ 0 S0 o
igand ‘0 NHAC OMe :
e — i MeO ey ~ R
Amidopyrene probe Protein-probe Ve P
conjugate aplyronine A(ApA) : R = “"A\;/N'CHO

SN SN

Purification Photoreacting v -:__(<O o

Enzymatic : @‘Oe i group Nl 5 N’\/“O“VO\L
digestion YW AAS H &
Peptide mixture pyrene probe :

Rt ok P @ B
o o] X o

UV laser .
T, g% C

LA-LDI MS Cox o= = C(N=N\CF
Selective detection of PERECELS Rumiiin X

amidopyrene-labeled peptides

LA-LDI! enhancing tag

70 77/VuY ABIOREMET S FELY T
69 YL 7n—7 % T ORS A E T 0 — 7 DR

7 b VB EIRIICHESRE L . MyB ORI &2 A% ER L 72, [#iX 4]

LA-LDI MS % JH\> % BRi 53 T D A DL EFEHTIE D B FE

ABIEMESE (VA Y R) KB E IR A A L 2GR (72 a7 a—7) &, BRSOl
R, fEAMEOMITICHEHATH 2, Sl HEFEORMEZ D L 7 VKL —F — i A A4 vk
HRHE (LA-LDI MS) ZHWWT, NS V8 2 HD 7 UL L BEENLE v 2 DDE(ERE T T,
7u—7 LA LW X7 R 2@ RN D@l cE 2y SAV 7 u—T7 Db EZHIEL
(X1 69).

F9. LREBEHRRIKETH S EL VO UV IRINE X CHEOEA <7 VoI L CGRERD
LA-LDI MS it L7z 25, 6-7 3 FEL YD 10 fmol A —%'— & w9 | fifgETHE 2
xR L7, [ 5]

oL, T77Fv - Fa—7V)rw) 2 0DMilEHS VR ED Y R BRMAEHZ5HET 5
PSS E 7 7V e = A (ApA) 2T, H#fEY S FEL Y 7 a—7 (ApA-PaP) 24
JRL 7z (K 70), ApA-PaP i& ApA OB %RAEYNEEZ R L TE )., BAMIDO AR5 H % HET
ZLEHIC, TO/FUEBEAIETERNIC 111 OEAEKRZR L7, L2 L, K7 VLKIETIE
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ApA-PaP IR T E RICKIG L, 727 F v T LA EHEAREEZIVRL 2d -7, B, Kok
HREEOBR L, 7 VUGS LA-LDI MS @bk o b 2 i L Tw 5,

WE R FLAE 1 oK O PRI piet i

FREY) E A 2R E, MERICEZFEOEZ L OB TH ). BT CRER L Eo/NEY) 2 RS
WTHERLHET 2, DI, 7795 Y XX IOHE MM » o vy AgEE2R"d 70T 7 —
gz R L7225, MU MRIC, BHREZECH ICHE S ¥ 2 838 a & LR Lamas
HENDIEDRTRINT Wz, Z2ITHEL =7 — AFREBGGEZ B ICSH T IR 2 0l L.
S EK 5 kDa ORfEE7F F 2 ff [Blarina paralytic peptides 1 and 2 (BPP1, BPP2)] % Hijiff
L7z, trypsin & U8 Glu-C Z Flw 72 NS E{L & MALDI-TOF/TOF MS f#fric &k b, BPP1,
BPP2 o427 3/ MEF % E L7z, BPP1, BPP2 &, WFJHICEENICHEE LIMACoibIns 4
EAA FRTFRO7VESNCH 5 vy 77 ) vEmolAfEZR L7, IhETIC, v
Y57 7Y v SR IRARRR o S Lt D L BREEME 2R L v ) Wi 13 7 <. BPP BUHTEL R R
ERMYE L LTHEETH S, 5K, P ANVT7 4 PG E RG22 BN L, L AAHRIC X 275D
TR L BEBEDIRIHZ ED 2,

TGt Bz

TR HEBEZ (R ALRE ST S - AU R FEZ - (1) KEEREOBO R Z 7T A T 25
CEIX BV RIER T XD b E R L LEEORBL, (2) BUEITTHEED A AV —T"y
FRAZ Y ==y 7y AT LADOWEITHNT i 217> 72, 612 (3) BEERIEL & WA YE 2 [FIk
W) b S 2 PRI ERGE 2 A T 5 BEM B ORTE 21T 5 7o,

7/ 2[RI S O S RS K 2 R OIS

PR & X N2 O SR ST S - L AU R B ISR 2§ 2 2 LT, BEROLEER LG
HZBRTPORKDOZNLD BIEpHc k2 “EiEWA” 2HE L, LTOBRR 27,

Bt~ 7 %> 7 AHERIRFZDOREDHEEMICEICKIFTHE L2 7L F—AFTe Fusr—E¥9EY
NEVA X=X EHOBE L7z, 2 VA XDBERY A R L ABRESAEE WEEENE S .,
HHALY A RDIKE WA IZIRFER T ONMD X Y fLE TR TE 3 2 & CREEMHFFRAI L &\ 8
U oN2 2 Ebhrotz, SoICBLALYA v E=F vy 2MEIC LD, MME, 51k, BEE
NEDBREXA VI EZFATE TV L0 CE 2 2 L0 d o7,

DL AR 2 BEMEHEN LIOKBEIEE T2 L Tv 7 a- A VEEBEZIBERI L TE, Zra—
A ¥y — BB AL By 7 AL Far V2 Effid 2 2 &T60 mA cn? bOKE
BN a—RABLERIMEF O N, Thbb, A VEBMEZAMHL ABEOEEE 7 afl2FIHL %
IR R YVEREN R TETCwS, LarL, 20 “HiGH” EizEAaB oz, BEoEE
BWOALSS, ERE RHOABRISET TS 7 =4 VORI L) 255 B L Tw3 2 Ldtb
o,

% 2T, WLETTREE LB ETT AR Y 2 =D 6k A Fua PV EMERIC B T k4 R EBRE DM
BADN) ==V T LR, ZOT7 A v OBIR 7 v A Ay —RINCHEST B 2 Lsbirot, T
. BB ORI TIEANA Fa 7 VISR L, WG EH OB WIE TN Fa 7))V i3iE
%, HiHEDOGG, IWEBRIZEAD L, BEOGGIIMMT 2, £/, ABMHEZET5HE (FVa—2A
FXF—8) LIEERME2 AT 2HTRAEER (XA 37 L88EK) OMOBETFRBRENCIZ, 4 BEEICK
9 2 SR LRI A F Y OWEISEE L T b 2 LS Itk o7, N4 Far e
iR D X 9 IR LM 2 A T 20 T ORIREICHEL T 286, 2 OMAIEN OB IZ IR ICE
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HThb, BRERNRIHETIMELL Fy 7 2R ) v —lo A Far/ VGBI 2 HEE
A, BFEE AT+ 2= BOBE BB 2 A% EREORE R ORI X DT 2 2
ERbhrot, TOIEICED, AHBRESCERICIGU A PRy VoGHEs 282 2 LTS
2, Bea nEEE O P a2 VBHERIC 2 0F 2 2R L, SRE O LIS ICKET 5
BRRIGE DI — N2 R B3 L 7, BRIICBIUKIN 2 BER IC 0 L CIRRIRE 2 ERI¥ 2 2 itk D
HEER LIS 2 EBTER,

—Ji T, N Fa 7 VBfiERICE TR EDEMEDIRELZ LA IE 5 2 L CINEZEEDs L (=
NA R aZ N OEEEOBEEONIH) T2 2 b otk, 610, HEKREZEEZHVS Z L TRE
YD E2ERTE 2, A VEBICET 24 FarX Uiz T 2 2 & CREDBEELREE D2
Pz, ZEME IV IR T B ENTELZEBHS IR T,

FRfloRToREE BN A 2V — Ty b A2 ) — =V T RDOREE

—MRICFBAR TR DR 7 ) — = v JICIEETFREE (D2 I G54) AEOBETTICH ) o
fbic k 2 iEHEHEDT> T %, flfETEHRICERD T v 2 A DITE LD, Z OFFRHEMAGIEE &
DELH T3 EDRS RV, 22 TEALYEIC & 2 BBILRITEEE O BRSSO N 4 21—
Ty FAZ )= P ROMREBEENE, w470 7L — b ETTE LTS EOEE CREE
EWTED LI ICF v 7 RICEEFEZ R UTRERIE © & 2 2 UERFZE OB, LBz,

1) SABEREOHEHRG : A7) —= v Z Il SAUERFEME L LT “Bb~ 7 %> 28I
FATER LTe, A VALY A ADEEEY A4 X L RBESA R OZEEDIE S, MLy £ XHhKRE W
B RBRTONMD XV FLE CHIHTE 2 2 & CREEEFFEIMEM L EVERMEIS oD 2
bhrot, 2) HABERFEOERMBGE © ¥/ v PBALETTOREIBIL~ 72> 7 AHBERIRFEDOERIMNICEK
EICRETEIE, SIATAZ—FLLTHRETZ I Lo, ZHUTED, A2 V==V 7D
WRERDZBRON) Z—> avd L, 3) MRzEMmAMEE LRI 2856, BR-EmEE
FREEA A = ALK > TBLETEA T4 =% 2N L KGR (RIFETIEL Fy 2 A4 Farir
REHiEM) &, 2h2H R VEEBRETBEHRICHET 22 ENTES, AFETIE, WThos A
7 OMEFIOGRICHEHTE 2EHRIPADILOA 7 Y —= v FY AT LORELZBIE L 7z, 4) HINE
WD TFHA v B LOLHAEKEA v 7 O ZAEREZHRT 270D A v 7 FHEITERLEIY. &
rolilESEZ A Lic, £, AT 4 =8 ZREA Y 7IHFINT 52 LT, B8 & L B
T3 ENTE, HIRIEMZERELL BRI, ZDORXT 4 T—FBERE2 RV EBTho Tz,

NA E=FIVREDRF

HIRIEE I 3 0 2 il & I AED | Ricm i<, v7m, XV AME2ZHbERD” N E—F )L
MgO $5HIRE" 2B L. ZOBMMEZHME L 7~, 38nm & % \21d 100nm DB~ 7" %> 7 L
Rzl L L7288 (MgOCss. MgOChgo). FHMIASARIZH—~DE— 2 2R L, —J7T, 38um
H %1% 100nm Db~ 72> 7 ARl % 1 0 1 ORETHEAL T, LAERELZFHEL 285
A, 38nm & 100nm M EDOMIFALZ EHICH LTV I EZKER TS A Y — SRNG5S,
U RLE A T BEMEE (FE-SEM) & 2 \»I3E M E s (TEM) I CEZ L %2, 100nm
FEEDHIAL & 2 DML RN S 22 CIFAPBEINTE D, WRE) OMENTE TV L Z L 2%h
oz,

BFEEICMIECcCH 2 EY LE VA X2 ¥ = (BOD) ZH\wT, MgO #5785 EE il St Eiic &
\J 2 FEARARE TG & INEVLIESS O R AFEMAGEEE v 7 a, XY DIRGMEEZ 5 LT, RS
B ORBERGH M) 7o a 2475 %2, MgOCas. MgOCigp & 235 2 DDOMALEEZGT 534 £ —
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CCD camera

ol I PN

spectrograph

O, |0 |o,;] o

iy Notch filter
': Q Short-pass filter Short-pass filter
N

(c) _————— — (d) — e Dichroie miirror
(0] Wy Sample e o
[ Frary —_——]—-r- Micrachip Nd:YAG laser Objective
® 3o @, O +0,+D;

Long-pass filter  Notch filter

- el am g =

Photonic crystal fiber

71 (a) CARS, (b) SHG, (c) THG, (d) TSFG 72 JHTIEAHEEL % F O 2 SO A A — 2 v P

SRS (MgOCg) % M\ 7 &z BOD /A ICRE S ¢ B IcBLALAMEET> 7, MgOCg %
w7546 Tb, 38nm OMIfLEH T 2 KETH & Nl E T & FREEOMFERETTAER S o 1
720 50 COFEMHRIATRICEE L, IMELIE % 1T 5 7% O IRAF B MANE G 2 ik L 72 & 2 5, MgOCp
TORGETRMIZMOBEMDK 2.5 ML 72, F 72, MNEGT O LR TR I3BEE DA ARRE % LT
52 rICLoT, MgOCsg Kb EFLZ, 24Uk, 100nm O~ 7 nfLoBEAIZ X b RFR TN
IR S e~ 7 a fLNISHAE S 5 X Y FLICEEEDS RN ICEE LS N 02t BEZ 6N D,
RIS, WA T —FIVREFERFCEER L L CH\W % 38 £ 100nm DL~ 7 %> 7 A DRALMEZE Z
TIARDFHITTEIC & W TR E~ O E 2 L., v 7 nfliE A2 2 LT, MiE
WAEDSHEN U 7253, IEME DR CIERAFETIEEZ R L T, Ko T v 7 nfloBARZHPT
T, w7 flNIIX VL2 HT 5 XY - v 7 0EEREEZIRNICEN L Tw b EEZoNns, T
IC ko T, MRS X ORE 2R L s EmEGEE RHT 2 nTELEEZ NS,
Dbk, EErzEcEEL 202 ot ST LtoTE L A VL, WHEE L Ok
B 7 ) OFAMRME 2 NS 5~ 7 0Lz iR > S UHRFEMRZ T 2 2 L3 TER,

(3) HAATEHIHE SR
IFHSEHHHERIZ (%, S A A GHIIS B OIS % HEE L 72,
A& Ml QBN AEGEREZ DL RV»D) TILY AL L TEIFT 2 2 ik, 7R - AdRlER
HICBITBEMOEED —D>TH 2, ZD &I BRI VT, EfMlaN THAET 27 OB 7
RAEECEIIET 2 PEMSHFE SN, HRALINTVE, 20 bRBIELfibNTws ki3, #
HOFEPHN Y VN IVBEILLDHHA R =T I TH D, L2LAEDYS, ZOFETIEAREHICH
HE L W) BYZEAT 270, MlROAKDLEZ BIFITHEL T 20Er»MEE RS, £z
COFHFEFBMOERSTFIZL2EA T2 2 ENTER Y, JHUIH LT, 7ok, &%
HHIN DI F AR Z DY A+ 27 A%, JEgett - IR CTHINT 2 2 L DTE S, RIS LT
THDH, RAFZINET, 79V AR PAZEMRICTUT L., @#EICA A=Y 7 %179 Coherent
Anti-Stokes Raman Scattering (CARS) 77064 X — v Z3EEZ2 g L. Afliliaz & ok 4 2 A4
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73 v FAMOFERTBLFE—F N4 X —; (a) TSFG, (b) SHG, (c) CARSQCH3 fifi, (d)
CARSQCH2 fififfi, (e)CH £, (f) CARSQ7' Y v 8 (g) CARSQ¥ v X7 H 7 == N7 7 = vk (h) AE
& HE TR OS]

Kotz L Tw 5,

AR TIE, AfaL —F— L 0 Pl ei %272, CARS 2130 & & 2D IR EF IR
K BHMA X =Y v IR ORI L. 2z A7l - Ao FEHLE TS 72,

CARS D53

CARS #fETIE, K 71(a) IR T &I, —MICERDELZ 2D L —HF = (w1, we M, FIEA
YTH A= RAKELE D)) EHVL, IS oD ASEDOMIREIEE v — wy DEAELS T DRF
DOIRENE — FOMIRBIF W &—HT 2 L. LEOMABS T OIREIE — LBk s, 2o
YL TAELZRBIa e —L Y 2, B TR 2HOL =% = (ws b, Fi37o—706 Y
57) EMEMEMT 22 LIk, ZXRDOIEFIZIHICHEK T 5 wears o LTHD I N5, =4
VX —RFAD S, wears =wi —ws +w3 TH B I EREFEINS, F7-, WVHEASZNED S CARS
Hld kcars = k1 — ko + ks DAMICHET S, 22T, ky 13w, KOPFEERT PV THD, wy ok
LT, LIFLIE w; eDBHWS D, ZDEE (ws =wi). wears JEDEFBRIEIX w) R wy YD
WED MO —RICENZNIHT 2, ThDE. wears HDEFTHEIX wy, HDTREIH L TIE
BIBICWRT 5, Fo, MHEASMA2 S, CARSERICE VIEREO L wI v V2R 2 L
VTED, TOXIHIC, IoVHEDEE AL —L Y PO IR T 2 LN TE S0, EEA
A—=VHEPTRRIC R 5, TIUTHZ, wy, wo OB L O | B4 e fh D IERIEC AR R H A ¢
%, B 71(b), (c), (d) 2. second harmonic generation(SHG). third harmonic generation(THG).
third-order sum frequency generation(TSFG) D ¥4 777 AdVREINTWw 5, CARS LHERIC, A
119 2L D ORI ICE 5 RIEA AL, oAk L WiEH 2182 2 LW TE 5720,
WAL & DA G DRI X D BUNMEEIC BT S - MR FE 2 B 2 DRSS T L AYHRET
H5b,

CARS BBE DBl F

X 72 12, Pk DT L FEBEEE A R T, KIS 7 Bt suFy L —¥— (YKL 33
kHz, )V ZlE: 800 ps, A-X7 bIUiE: < 1 em™!, HliiFR: 1064 nm) 2w, Ho—#%7 4 b
= 77 7 A 8= (R, Leukos #t) ICHAL THEL - —HZ2HEIEL, AL —¥—
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75 v MABEEEICET2ERELFE—S L - L A=,
(a) TSFG, (b) SHG, (c) CARS@QCHS3 fhifi, (d) CARSQCHS, fifi
i, (e)CH %1y, (f) CARSQ7" ) ¥Bi, (g) CARSQ¥ ¥/ H 7 =
ZIVT T = R

I D SERILE T, A CARZ PV 2 AT 505, 2D 9B 1064 nm B EDTRIRIT D
BEIEIRA b =27 2H (wa, M) & LTHW, —J7, FIREH» S DY IR Ry 7 (w,)
EL. /v FT74NE—ICE DA =27 20 L WEICHEMETAN EBAL 7o, T OBME L, B
#i (Nikon: ECLIPSE Ti) @ R bz i 2 filAaa b, CARS Micdudz i L 72 R Td %,
ZODWHASN R BRESIHONY L v i X D ERHC Bt I N S, BB S FEE L 7 CARS Yz BN
DYV v ATHED, K7 4 VY — 2RI 7B, “ADOIGREIEICTRIN L 72, TRIMHEDES
k. AR (Acton tk; LS785) WX CCD /1 * 7 (Roper Scientific fl:; PIXIS 100BR) %. #4425
AL 5068 (Acn £ SpectraPro2300i) X' CCD 4 X (Roper Scientific #; PIXIS 100B) #
iz, kI =ZE =y 25— (MadCity; Nano-LP200) EIZ#i-TEDH ., ZXIGAEA X v~
DIHHETH B,

73127 v FMAROEE (W) 2533, 7 v 2o fHEE O MRS Z A aEKIR L,
ex-vivo WIE 217> 72, X 73 OWiIG O EHNIE BRJE, THNIILEEICHMS T %5, X 73(c-h) 13, [FRE
IS N OIRT)E — FICHKT 2 CARSA X —YTh 2, ZnkIHic, AfaL—¥F—2Hw3
2 ET, BRA RREE— NI X 2 EIRM AT L2 HBLL 7,

741, RT3 DX (B) 128175 CARS A7 FLERT, A A=Y v 7 ICHO &4 OIRE)E —
FARINTw5, K 73(a) D TSFGE TR, EREIWFAALWEEEN RSN, ZHEMT73(f) D
TV VEOD CARS A A=Y ELSMIBT 2 2 26, s dfilaz gl s tEzons,
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2 HE 18 "X MR E PR SEMRE 23104002 |BA ¥9,100,000
HpEwhe- -2
B HE odiig- MRS |FFirEE SEBR 25109006 |SEEMEREROLODORHFAA—IT ¥5,850,000
HpEwhe- -2 EDBOEHERNBKER-D-TL—OH
arg EE WHARPEE | EBHREC) 70211729 | % ¥1,040,000
HpEEhE-2 B 7 —OBHBA O ARAHEICE DL
%k B= et DS iEA(O) 24540248  |1=7 W —F U ERELIRIBOHIZ ¥1,040,000
FRiE, €854,
£ {88 RAEA Z Dt STJ BRHEZEHFR ¥200,000
FRiEG, £185h,
R E RAES Z Dt SOl #&Hi 2 BAF ¥100,000
FHF-FRF%- FHRE - FTEPEIFICHHDS
aiE EE SRR ABD27011 |#ffiHARBIMICE I 5AEHR ¥1,300,000
Mg E-F 25287048 |RIF-DTyb AL AMEBRIEICLET I —FE
= HHRREB K& AR RE  [E#B ERDOER ¥4,030,000
MBS - 25287047 |LHC-ALICEZEER-FIAXFREBFDI=HDEE
PEED K& R RE  |E#B FAHLRDORR ¥5,720,000
bR E ] 15K13475 |BIRIILF—RERO-HD10EDF FesTEFRHE
FgED RKE R E | BREMEEHF ERRDHFE ¥1,350,000
HpEwmhe -2 Dryb-RF - NFOVAIEIZE DDy MIHI#E
PEED & WHEBRE  [ZERE-B1A LQCPIEEEE DAEE ¥2,000,000
Hipgwhe- -2 BEAFUMEBRHICEALDE I RILF—RFH
IAE— K& MRS |BRBERMHD B Z2EERPHENIX ¥16,460,000
HpEwhe-2
28NE RE MRS |EBHEC) 15K05041 | HRRBEE -AREEIA—VPEOYELAHEE ¥900,000
R EBDE -2 |\ W ERHR HRER RORR—=TISTUDRREFIREDRBEL
PR ER MR E  |RER) 26107507 |4l ¥2,500,000
IRILF—RAERISHIEHES / H—R B
PR ER R BEERET ¥15,000,000)
PR ER Z Dt HET7IILIHEISET 2R ¥1,500,000
PR ER ZDi THARHE it BABALE O FTE 1 (S I BB RBI AL ¥3,500,000
HEwHDE ¥ HEMBOBERHERRICTIEENT Y-
R B AR E  [EBHEB) 25288052 |{LE#EEEDHSR ¥3,000,000
HEwHDE % “RRRIARNY T RIGEREET DEH
HE WHRRMRE  |HREBHHEFHRE 25620094 | FHEAERMEIMTORE ¥500,000)
BERIEXFWE-T/( BREELHEBASNOTIRAFVIEERT HEEE
wE HEHRE REEEE BT HLR) ARIE(CBI S BEAR ¥100,000
IR HE ZHEEE JSRE#R FRANRIRERDEER ¥300,000
HpEwhe -2 EBHMELLEEDFEIENEEELFHHIZHES
2R T WHAEBRE  [EFHE B) 15K17922 |9 45iEm L DREARH ¥2,470,000
NEDO St BHE £ MRl HWERAGEDARM O EIRMER LSS
R #F a2l BXEFHRIIUN ELEERTIERSRICORRE ¥4,405,000
R #MFE ZHRAHAR v (454 FU—ILTIVRUTERICETEHE ¥600,000
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Mg

RAMELVBRBEIER YT —F/HFIZRHH

WA WHRMRE  [EFHE A 25708020 |LL\T#h=vi#ERDHEE ¥2,200,000
HpEwmPe -2 HERRF/MEEIURTFREEKRIZLSE
WA AR E  [FFMEEME (DNHEHE) | 15H00860 |EiEFIHERDEE ¥1,500,000
HpEwpe- -2 T EFHRAOESHALEHFLLAILIFO=YR
IR FE MHARMARE  |FPHEESMR (AFHRE) | 15H00986 |DEIH: ¥2,700,000
HpEwhe-2
IR FE MRS  |[BEMEFHR 15K13812  |HERIRIA~DHEALA D EHIEH S - L—H —FiR ¥1,500,000
BEMBHFIMVARIRBADEFRITALLKIG
WA FE ka2l JERFHEEFRIES S ERER ¥2,500,000
. HRERERERRXIETD
SR E K& ZRAHARE TS LFSRT—UFREAT KBRPT7=ALOEE - BRERFBEMTOME ¥1,330,000
SN FERN—RELIZUFILELUVF R
FR & R& BiRE B AR T E LAF Y ZREMMHOBRF ¥900,000
FRMAAEEAEREXE TRETECs A AL OB bR E BT & IRIER AT OB
FR & K& BiRE Y EZEBIK2014 % ¥2,880,000
BEUESHSFERVN TR LAF OB HD
FR & K& ul% A RIEE &l ¥2,000,000
Nanotech Gareer-up Alance
A B EHB) |(CUPAL) Nanotech Research B HORFLANILEERAE T /BT84
N K& EXS Professional (NRP) ZIZ&BHSEM/TEME D15 5T ¥7,000,000
AFVETIVCESVEHHLFTRILIAVE
IR K& Bt o R E R EA AR DS ¥2,600,000
RRERTILAHRARER- AFVETIVICE DIV -EHEREF NI LAV E
INFRAR K& BiRE el MIEEM B DR ¥1,000,000
PR REHY
TR A & & BREHHEFHR F/E—LEBIRICLBRE R FEIIREEDER ¥780,000)
BARZHHRAS |A—T /i~ F—SyTH REEBTEERAZOMRICLITRILY—H
IS A —ERXREE RHR HOBERFHR ¥1,850,000
VEEFILSHMEBREE IRLF—HHEHOTIILFRy—ILEETRIES R
FIEEA Kx %A HRBIR TLDHEE ¥900,000
HNEDSRPIREENA & EREHNRDEE - BELL T TOBEREED
FIREA K& il SRS - BT BIAR B ¥3,000,000
HpEwhe- -2 F/RBEYEEERF BRI SLLHESBEICS
[EHE & WAEPRE | EBEHREN 1154/ REYIEDHREHA ¥3,000,000
Mg mpe ¥ HEMPICLIRFEBVEOHMET S 10T
& B & K& MRS | HEEHE I REREHEH DIRTE ¥3,000,000
HpEwDE -2 7o ERMIAOEL T IMEERREEESUTOT
EART [iEd Il BEFHEW 25702047 |7 —EOHEEEHERE ¥3.800,000
HABHEES 2 s SIRFIM T O—T ELA-LDI-MS ZRULV=1EM A&
EAR [isES e i ki 15K12753 |0 FOBEMUBTEORR ¥1:400,000
JSTHRMBERRHE LS LA-LDI MS#HFALN=AZM AL O B DR B L B ¥5000,000
It i SEHE EIENS HEDRS T
MG SR P IRAME (5 1 3 S 7y (15 g
o Z0ih FRFVITITHERIR) WD AR BDILEEMERRE ¥2,500,000
HIRERIE 2 o i e BIL BB RN/ N\ R —Ty BB AT
A T I i 15K14684 | ¥2470.000
235 BAE R A TR B /AR VYINRE B ZERA TSNk BMETD 1,000,000
A Eh ZDith B EAHR RS BEROBIEY T
s =g FEEBRBRTHEESAERREBOBRE N~
sHH B g JSTRVFUI TS50+ ORA ¥1,700,000
JST/HARE R ERFXIE NAF BB BMEEBLI=VITITIANILRTT ¥4.992.000
A E ZHEHRE 7RISL T AR e
N 5 ZAERFEMESHAERREBREEAEDE
i P TALUARERREH (:Eﬁ?éﬁﬁ%’? = ¥1,000,000
T HEBE Tl AR BRIERERN\AF U HICEHT IR ¥2,160,000
Mg mpe -2 TILVYNAI—RBREAZIRICA T f-aE—L k-
Pt IE] (kS 7| REEHR ©) 26282117 | TV KBHAA—DL T EDRSR ¥3.200000
FIRBEEIE -2 s i e iPSHARID & B E TR T HH LD FAA—
o %8 e e i 26560200 |Sv RN ¥500,000
3 3 1| 470 457 465 ¢ 4
M 2 B JsT AR EREBRGEMBEORRE ¥8,000,000
HEwHPE-F
HIg R E  [EBHEA) 15H01678 | KIRISEH T — AN ERLEFERDBRENHAR ¥7,500,000
. HEwmPe -2
HIE & AR E  [BRESEFHE 26540010 |EvJ F—2DH#iatE: HMOBIHRLVADHE ¥800,000
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Mg mpe ¥ HETROHERICE 1T I EE RIS DAL T DG

Hig FE EX iR e |[EBHEB) 23340022 |F ¥50,000
Mg mpe -2

Hig & FTE BEX MHEBRE  |REHHFHRR 15K11992  |#EEtHIRIBMHORBEEDRALTOLA ¥50,000
HEwHPE-F SRTYFAI—REBBEIZLDIE VY T—4E

HIE AIFaEE MR RE  |EBHR(C) 26330033 |#TEZ DI RHIIEH ¥50,000|
bR ]

XH E MR E  |EFHRB) 26800078 |&Ryvinif iR D#—HIERR ¥700,000

. HpEwhe -2
XE ME HIS WHARBRE [ EBHEA) 15H01678 | KIRMEHEM T —2DEMEFZRORENTAR ¥1,000,000
. HpEwhe -2

XHE fE Hig & WHARBRE  [REBNHEFHE 26540010 |EvY T2 % EROBHRLIVADPKER ¥50,000]
HpEwhe-2

XE fnE MRS |BENHEFHE 15K11992  |#fiEtRIRIBH DR BHEEDRBALZTDGH
Hpgwhe- -2 ZHRAELDOBHREBROFRE—EFHO4—

s ¥ WAERSRE | EBHREB) 25287016 |ETA—ILRET
HpEEhe-2 HEROFECLDBI AL—T 1V H—1EH

s ¥ WRARPAE | REBTFHAE 15K13447 | FEEL IR
Mg mpe ¥ RS AR DORIRELEOEHRRE

s ¥ WA &R MR E | EBHEG) 15H05740 [ ¥4,000,000
Mg mpe -2

il ER R E | EBHEC) 26400106 |AIHESD RICHENSENHEXOREMHT ¥900,000
Mg mpe -2 HERERERETILONIIINZRICEDIEHR

2w MR E  |BEFHRB) 25800056 |UZENICHITRERMEDOEE ¥800,000
Mg Epe-¥

Hig Hz MR RE  |EB#HR(C) 15K04835 | RFAZER D IEE S DHLRES A ¥1,200,000
b R ]

Bl s R RE  |EBHR(C) 24540012 |BIBAIHZZDOEY T4 ¥900,000
HpEwmPe -2 BROBINDOIUY L, BLUZOBHBER~

£F WHARBARE  [EFHEB) 15K17505 |DiGA ¥600,000
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7.3 HERR - ZFEHAR
BHER HAF SR £% AR HE
201544518 ~20164F
FH EIE RELARF AREEABRREHREE 5,420,000 3H31H AEMEEVIBIEBAEEICRIAR
MREEMITLIZE ~
FH K2 MR HSFEERRER 540,000 201643 A31H ARE LY XD RELRKDHAR
Hungarian Academy of Sciences 2,250,000 F—=U-B AR EEAIE S ISR OGRS —
L (NH)—) (FR274E)| 2015548 2017438 |BRF(FTIVADER
i ER RFRXE (FE) 2003 - B SERRETORMER G DOERHFZR
i ER EERMKREHER 2011 - IR7E BRERAE DB RERRAT
it R E N 2012 - IRFE A2/—ILERAE O RERZHME
P ER KIRXZF 2012 - | A2 /—ILE RO RERF MR
i ER Ta—RITNY Tyt RE(FA4Y) 2012 - WE SEF/HFORMER A
FEEREBRHEARUBEES S FORKEICETS
R B RRIEXRF 100,000 2007 - |7 3
HER B EILKRF 2007 - IR7E BRI B RE S - B FORAKICRET 2R
wER B WE - HRREE 2012 - £ BN FHEERDT /A AEesEICR T 5HE
R AR EERMKREMER 2015 - IRFE BEAAILDONAAF)I7A4+)— BT MR
ER fF WE - HRRRE 2014 - RFE ERELEAEE S FHHEOEIRNEE LEEHE
WA FEFE WE - HRRRE 2012 - BFE RIFFEAESHREE SRR
WA FEF WE - HRRREE 2014 - | ML EEEHFOESHRUE
WA WE-HRRREE 2014 - IRFE B FIAVOBREDBEME A
WA FEFE RRIEXRS 2010 - IR7E AF ViR BRDBESYEICET MR
WA FEFE RRIEXRF 2014 - B T HETURUI—DESHERIHE
IR FEE KBRKZE 2012 - IRFE EBRFESROTA(IDREEERE
WA EFE Ta—RITNG—TIyvtoKFE 2012 - RFE = FERADEEME SR
xR ¥FFE Ta1—RINT Tyt KZE 2014 - |7 EBFT/HFERTFEOEEIL
IR FEE B HFRAT 2013 - JFE BEBSDFIAFRRO T+ =y I
AR RRERKE 2015 - IRFE B FIOMREESOBEMELER
WA FEFE EEBMKEMER 2015 - 7 B FIAVOBRAOBEMESEA
FR & NSRRC(&Z) 2015~ 87 ZREMMHOBFEE - ETFIRE
SR OE NIMS 2010~ER7E ARBRKEENOERFERL(FIVR
FR & NIMS 2015~ 87 RATRADM KB EMDERERLA1FIVR
FR & SPring-8 2015~ ER7E ZREMMHOBAEE
SR & KEKNIMS,AIST, B K. [EX 2014~I87E AREIRKISE MO BATEE
N iR CRISMATHI R T (F5 R) 2015~ 87 FHRLGEE M EBMH OB
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IR NIMS 2015~ TEMZRULV-IEBH O BFTEEEHRE
wiE XA BA—RSIVTRE(F—RRSUT) 2014~357E EREFEEDOHEITERREOHR
F—TAKZE
Cip ) 2000~ IH7E IRLF—HHOMETRER AL BERZHE
(Tv<—%)
P E R
wiE XA 2013~ VO, /M FELUREBE MM OEETH
(FE)
IR XA LS N 2005~ ER7E FF—-F7oeT4—#EEEBRADBEREDHR
iR ®A RIEKE 2014~3R7E HEANEENFHEROYELAEEEE
wiE XA BAKRE 2008~ IH7E BRANSELIDFEESREOMELIEERE
i XA BLEHRAR 2014~BHE AXIEFAERDENHER
g xA LEXE 2015~ 3R7E KA ER M DIBERR
AEE UMK 2013~ TSIV RBERLEEYMEOHR
AEE P 2013 T30V RBELEEYEOHRE
AEZ AL 2013” FT/RT—IVHEDRYEDTRS
R P woo-me  [BEEMEEDCHEERAMO RN W T
i i RI—ILREXRZ(AVRRIT) 2014~3R7E EREYBEDEBFERRYICETIHE
i S AN FLBERETATI— (ML) 2016~3R7E EREYEROEEFERAMICET HHE
N RRERK 2011—H7#E DITSTITINARDAREF
N — BALPH R 2015— 357 BILETERDRARE
N —— BRXE 2011 —3R7E ZHERFRICEHTIHE
- EREIK 2014—IR7E BREIEICET MR
N —— IA—VRFURKRE(R) 2014— 357 HEMBRHERICB T 5B
N —— FE K= 2015—IR7E NFEMEFALLBERAMENICETINER
- GIWI/=TI-TILTKUL) 2015—3R7E AFRITEERAL-BERBRNENICET SR
A R BEAKE 2015—IR7E N FEMEEALBERAMENICET IR
— R—IL/SRAILFRZERRT (h) 2011 —H&E LRI ZRY<Z—IZBES 283
HIg J—AAOSAFKE CKE) 2013~ 357 BRUMERT —SDEHEERHA TSR
e 5 s RNk (RED N imﬁ;"éﬁlﬂ¥%$—”)b®%ﬁﬁﬁﬁﬂ#EEI:F;@?’%E)}
HIg EIiZEEXRF (PERE) 2014~I87 REEER T —SDFRMEBRBEET MR
HIS Academia Sinica (P RE) 2014~IR7E KIFEERT 2D F LTSS R
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EiERFHRAN, ELEMER, FEEX

BH = ¥ RERERKRE SHKE 2014~I57E ADfEET S o ORYMEER~NANS D

ol s Leoben X% (#—XKJ7) 2015~ IR7E TSV ELIL DY S

Bol s BERXKE (FE) 2015~IR7E RN—SEHD overlap it & LIER DErdos A

Bl st Cathoric Kwangdong X2 (§%[E) 2015~ 357 BET7210840) 7 DR ESH S

Bl s FEQREK (hE) 2015~1R7E — RITEIRBID recognizability
HAEHERICHTIEBLTERICETIEERICE

&F HEXE (FEH) 2015~ 1+ 35T BHE

2F RRSRT—ILKE (FFUR) 2015~ HERICH TR LERS LU — B fiRICET MR
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7.4 WRE - IREFDZITAN
B A MELEEFKS B4 - F E£E = AR
20154108 ~201643
HE &8 2P E R NEAHEE hE A
R Yanlin Gao MEE hE 2015.10-2016.3
ol s Jonathan Caalim [D3 I4YEY (2014 - B
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7.5 BHERESF

HBHE% HEZEER B4 RERE-RERXA ZEF-A-B HE2
%2 B R I1ZPES HHPCI
DRAT L FARERE RIRBHIES S2aL—S a0 THREEHN (2015510268 | —RETEIE A = EIER
FEERR TEHIE#E BERRE Y HEKEROYE BRI RS
Interdisciplinary Workshop on
Science and Patents (IWP) STM studies of TiO2/Au(111) model BAREEE. BRES
e ¥ 2015, IWP2015PRIZE catalyst 201595 HER, FURKFTIMS
FERf27EER—/A—FO—
NIVKZFRIBKIEEEICLD
£ RXE EENEABZEE 2015.9.5 XEEFEHE
EEFFIVBERRERAN TSI/
%10[E (20165F) BAYEE (IS HBELLE-EFEMICET
gk MIsh SEFEME 2R 2016.3.19 BApEES
Direct Arylation Polycondensation of
Thienothiophenes with Various
EE MFE BCSJi# X & Dibromoarylenes 2015.11.15 EENIde S
WISFEEFFFRAIL |n KSR FHREICLSREALETI/DO ABEHEAEN BHF
WA FE RE HIRFORFE 2015.9 e
Interdisciplinary Workshop on [Whispering gallery mode photoemission
Science and Patent (IWP2015)|from self-assembled ferroelectric BAREEER, BARES
fEE X BHERRE—E polymer microspheres 2015.9 Bl2e, HIEKETIMS
Interdisciplinary Workshop on
Science and Patent (IWP2015) [WGM photoemission from Conjugated BRXRIEZES. BRER
#il Al BERRL—E Polymer Sphere 2015.9 Bl2e HIKEKETIMS
FIEFNFERERIE
TFBREFRRE REF |BEAEREED FRENSDWGMSE AHHEEN BHF
HiE &l RR5—H RERREM 2015.10. PR
$5EICSITTRE BHERR | m HEARYI—TUUREKIKIZL DT H AfFEEA BARE
HiE &l S—RKE ILX—BHENLEWGMEXDZEE  [2015.10. e
Cascading Energy Transfer through
CEMSupra2016 Rising Star Coupled Conjugated Polymer Blend
| &l Award Microcavities 2016.1 LR
Rognvaldur Lindal o e o,
— Magnusson IWP2015:RR2—& ZEHER 2015/9/4
TRi21EE BERTITD | cxmps s p7Eds s
¥ s, e | AEHILBYE L VEEEMHREDERE
XEBHERERE BEFRE - 2015.4
t s o WIELISBIT HILPaIBRS: X#HEE
RRALEFRAKNER |AERABNSLOBLENRROR 0, .
it e B MEICET HLEHME : PR AL
= SESEICSILFTIRARR (B RFBEHEREECHTHMAL
NPT BIBILAMD 27 g WEOBE A =L
g?;gizr:ﬂ?;;;i%ﬂ:fy of Characterization of Glucose Oxidase—
HAER(M2) meeting (Taipei) BFHFRR ngt?:n E?e}::(:::(:)izl on  MgO-templated  2015.108 International Society of
stA A —8 Electrochemistry(ISE)
W (B4) RE HERHZFHSEW 2016.3.25
A LS ExE HMHEBEHEER pr—
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76 ZFEREH - REZEF
BRES BEALRE #RE 2 181
hH EIE Bl SR 2% 3R 5 Hm SR R R HAXX#E 2015.4.1-2017.5.31
AF X MXHERBREwRETE HARAXXES 2015.4.1-2017.5.31
hH BEIE BREMEZEREES B XXE 2015.4.1-2016.3.31
FH EIE EREMEZERVIBUINEESEE [ENXXE 2015.4.1-2016.3.31
A% BX EREMEZERAMANEESTE |ENLRXE 2015.4.1-2016.3.31
BREMEESHILTAT S LI
AF X EBLESR ENXXE 2015.4.1-2016.3.31
hH BEIE EEHIE E L isth i Ze AR 2015.4.1-2016.3.31
BAZMIREKZM AT LHE L
A5 E=E - N ] BARFEMIRES 34
A5 = PTEP #REEE BAYEZS
BRI DEERAR B R vk T —1 Gauge
Theory as an Integrable System (GATIS)]
kg 5= Ja—NILRYRT—I~ADEM (http://gatis.desy.eu/) 2013 %1 A -B/#iE
AAREHFRMERTR FHBEEH
i HIR =S BARERFESR 2008 - I/
i AR 3 BAZREHZER 2014.6 - 2016.3
i+ ER TIAF /) =20 —F% V5% 8 TIAF /) —> 2011 - 2015
it EHIR Surface Sciencei%Editorial Board Elsevier 2012.1 - |7
Surface Science ReportisEditorial
i EIR Board Elsevier 2012.1 - I7E
d& HR PR R E AT RS il 2012 - |
i HR B RXFEM R EEREEEPE 2 — 2015.5~2015.8
MEEMEXMCHRR K R 25FH
bt HIR E=ZBTENAY—FRERIFER [MASHT7IIIREEMHARR 2014.9 - 2016.3
R B B BRI XS BNFER 2007 - IR
HE B EEMRE -FIE EERMREWER 2009 - R
ZFE fiF EEMEE -FIT EERMRAMER 2009 - IR7E
WA FEF EEMRE ME - MRS 2010 - I/#
IR EFE EEMRE EERMREWMER 2013 - R
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SR & - E2FEHAMGER TIA 2015.4~2016.3
TR OE hitFHAEREETERES BRI 2015.4~2016.3
TR & FA—TOSHRRARE NIMS 2015.10~2016.9
FR NEMEE SPring-8 2014.4~2015.5
AMRREEE SREEL
SFR O 7I'J— CROSS 2014.8~2015.5
INE R BEL HAREFS 2014.7~2016.6
INGR i H#HEEA L EVFHEMHRRS 2008.12~ 37
MK i NERHRE JASRI 20144~3R7E
IR i SRR E NIMS 2015.6~IR7E
TR A 8 HAERFES 2014.4~2016.3
TR A e BA#ERFER 2014.4~2016.3
TEIER A councilor Asian Crystallographic Association 2011.4~3IR7#
Commission on Charge, Spin and
Momentum Densities, International Union

TEIER A Membership of Crystallography 2014.8~IR7#
FRERA EEMES BT 20145~IR7E
TR A SNEHEE (NB) BREAHERR L 2— 20124~
TR A T EFHE SPring-8 1—H —1 Rl{A 2014.4~I87E
FERZ ®=E I5—LF/Fa—T-5571z0%% (201517

it s RAMILFEHES HEEA RAYILZEHRES 2005.6~2015.6
db s EER2VURSYHL BEES ERVURSYL 2014.1~3R7%E

B FlPEf - FMBRHRR M2

dt i EmEr 2—EFMAES XERRI A 2015.4~3R7E
A AN BERLESERIBHE ERELFES 2012.7—IR7E
stAE BRILERHEERS EXibES 2016.2—IR7E
tAED &S BAR—SOYS57%S 2005.1—IR7E
A ES EEAZKE HRERX 20154—IR7E
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THEH PRIME2016ZE1TR & BABERILZER-XEERILLES 2015.3—I87E
FIE 3 Scientific Program Committee Institute of Mathematical Statistics 2015 - IR7E
The International Society for
FIg 3 Charting Committee NonParametric Statistics 2015 - 2016
FIE 5 Elected Member International Statistical Institute 2004 - IR
HIE BARYFBNFEZERES BABFR 2015 - IR7E
FIE i BAMHFSMABEZESEES |HEAHEHEFER 2011 - I/
Bt B AETRVSLEE BAFANEZS 2014 - B
BH = ERERIHREERS BAHHNEZS 2012 - 117
Bt B FRREEERS BRI NEFS 2012 - A
HAHXNIEZLFE24RKIETE
Bt B BR BARHANEES 2014 - 2015
XH FME [ IEEHREEZSE BABFER 2015 - IR
il ER BEEESEMEER BARYES 2012 - 2015
il ER BEZEREEZS BAHFR 2015 - IR
L e KEZHHREEZER BAHF= 2014 - 2015
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7.7 FHEFRE - HiLEH

HRE%A HLERRESL  FE-HRL HENE #£-5-H
P EHIE BAZRFFEEFIR |["FABXXAEEISHKES KEFHEDELE 2015/7/29
EBRE= R ENREFEHARBRISOVTOIAVE 2016%2A 130
FR & AL R ARKIGENDORERNA 2015.10.6
SR & AFIERAH RELHLILERIEIC 2015.8.24
PR H IR SEA. £RBRRERIE 201587
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