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Outline of the workshop

Hiroshi Kawata
ERL Project Office, KEK

<Synopsis>

Compact ERL (cERL) will start the operation from the march of 2013. Accelerator technologies for
ERL should be developed in the cERL, but also the cERL promises unique light sources such as THz
CSR and laser inversed Compton X-ray sources for X-ray imaging and femto-second X-ray sciences.

We will focus the science case of the cERL at the present workshop.

KEK TiZ, LLATE Y B EhiER oW iE i 4 = L% —EINR Z 1 F~ 7 (3GeV-ERL) &
D THED TWETR, T OEHZ B L T 20094570 & N s EHE T 0 FEAEZE & LT cERL
DERAZMED | SFEERITITEF - L2EELHET 5 TETT., —F. cERLIFNMEZROE
AEgs & S O MEMT 2T TR, T 7Y ik (meV) 2 B X FRGEI (keV) 12 E D iEIA =
FOL X —HEIR %6%Lw%¥e~Aﬂ$@fﬁy%$~A&bf ENIERMEEEZ A L
TWET, Rz, L= —Wfia 7R HBELX R, 22—V b T TN, 7= A N
LSV AXBRE L TCONPERNELE, OISR E AW TEBT 52 LM TELZ L0b,
XA A= 7 ERAXBRA A= T TITNIVIGI T TNV A A=V
7. 7= M XBBEIEY A T I 7 AR E RGNS G DY B LW
DAREL 72D T EMWIFF S, 72D XK 0 A2 BIREMIL L T & 720 L o T
T, ZOMRETED L D 2B EMINTHAEG DR TN Hi7- 12725 2 L 2 /R L T
£7
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Present status of the cERL

Norio Nakamura
Accelerator Laboratory, High Energy Accelerator Research Organization (KEK)

The compact ERL (cERL) is under construction at KEK in order to demonstrate generation and
recirculation of low-emittance and high-current beams toward the future ERL light source. R&D on
key components such as high-current superconducting (SC) cavities and high-brightness electron gun
is in progress. The cERL will initially comprise a 5-MeV injector with a photocathode DC gun and
three 2-cell SC cavities, a main linac with two 9-cell SC cavities and a single return loop with two arc
sections. The first target of the cERL is the normalized emittance of 1 mm-mrad for the beam current
of 10 mA at the beam energy of 35 MeV. The commissioning is scheduled to start in 2013. This

presentation will describe the present status of the cERL.

2237 b ERL (CERL)IZ. fFKk ERL R EIRIC T T i U e A I LB AR
LY H U ATRERE —LDERE BRI EGET 572012, BIfE, KEK IZBWTERF TH
%, CERL X, EITHREME T8 L 3 B0 2 B/LBIREZEHN SRS 5SMeV D AS#s, 2 BD
9 BNVEBRE =AW O D ET AT v 7, 2007 — 7 &SRB ROk IS, Y
O BEEX, B3R/ ¥—35MeV THIEL=I v & & Imm-mrad % ¥t 10mA CTEHT 5
ZETHY, 2013 FFRIZE — LR A AR GHMET 5 TE TH 5, cERL OEEFSATIX
ERL BAZEM (IR B 2 ¥ —7—/1) T, cERL i@ D7z oIzekidE A Tz, ¥ 112, cERL
Z & ERL BB OBLE T EX 2 R~ BEISEBARE SR LB 2 i & 2 7 A0 JE
FERRE S, a7V — R MT oy 71X DB — v ROEZR LN D EA TS,
F7o. ARZHABIEEZERO Y 74 AFY 2—VNERL T, AFE—LT A AT
bz, M2i2, ZNODOFEEEZRT, ZOfl, £7 AT v 7 OBILEZER & OV FRMRE 75t
t B — AR AT 7o i 2 D TV T AL E T 5 TE Th D, JHERBIZ OV TE,
2013 FEFDOHITREZBRIET 52 L1 D, FEKTIE, cERL OBRIZONWTERD FETH
Do
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Laser Compton Scattered Photon Sources

Ryoichi Hajima
Japan Atomic Energy Agency

<Synopsis>

Generation of high-energy photons via laser Compton scattering (LCS) is becoming a practical
radiation source due to the recent progress of advanced laser and accelerator technologies. The spectral
brightness of LCS photons is a function of emittance and beam current similar to undulator radiation.
The electron beam of small emittance and high-average current available in the Compact ERL,
therefore, can provide high-brightness LCS photons. Ultrafast photon pulses in femtosecond duration
are also available in a LCS photon source. We overview the characteristics of LCS photon sources at
the Compact ERL.

L—W— - a7 M HEL (LCS) 1, MmN F—EF L L—F —DEEHELIZ LV &
TRAF—DNFE—Lb (X #, To<ft) 28ETL6DTHD, TFEOMERE L—
—DOHEAOFEEAIHE - T, LCS KRB FHE L 2>oH D, LCS HIFEDOMEEIX, 7V aLb—
Zlgt LRk, BETE—LADOTI v XU R BIROBEKTHD, LienoT, K=IvH
AMORBROBFE—L08 G552, F ERL I, 7z LCS K L7210 H 5, LCS
HWIE, T, T A NPOBE SV ADRAELFRETH D, AiEE TIX, 22237  ERL
IZBIT 5 LCS KRR L ez ik~ 5,
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Generation of soft X-ray by the technique of THz-ICS

Miho Shimada
Accelerator Laboratory, High Energy Accelerator Research Organization (KEK)

One of the features of ERL is the short electron bunch operation with a high repetition rate. If the
bunch length is much shorter than the cutoff wavelength, the intense Coherent Synchrotron Radiation
(CSR) is emitted at the bending magnet. From this point of view, we proposed the Inverse Compton
Scattering (ICS) using CSR in THz region to produce a short pulse soft X-ray at the MeV class ERL.
In the proposal, THz-CSR collected by the magic mirror or the optical cavity is focused on the
following electron bunch for ICS. The expected pulse duration of the soft X-ray is almost the same
with the bunch length; 100 fs - 1 ps. At a 60 — 200 MeV ERL, 10*° phs./pulse can be expected with
the energy range of 0.04 — 4 keV.

ERL D& DO R X R8I Tl 2 @OV IK L CTRIRE/RR Z & ThH Y | BH O
HrCHL ps T D, /30 FEMEHF TlE 100fs FLE DN FRZMBE L TEB Y | fFkEE o 3 GeV
ERL Tl 100fs FRE DM SV A X IR E L TORFDEATND, ZNLHDONRNUFRITE
2EF % N=DAy NATEREEBICHEE T DR LD FaEnen, T LY TR E
REREO L — Ly MEEK(CSR)NEF LN D Z & b HIff ST\ 5, £ 2T, Zd THz-CSR
a7 N UBELUC WSV AR A R LT [1], =RV F—% 60-200 MeV D =1
737 B ERL TIHHR X #REEIRO KB AETH 5,

CSR IMRMERA CRIFICHH SNDH T2, B LIEFEHICEESE S 2 L ITREET
bbH, £ZT, IT—EMOTHEBOBF N FITHEREIE DL, ABKRTIE, vV v 737
— & HWTIRWEIFHD CSR BV AT HiEE | e O Em S = I 7 —% Hu 7= Optical
Cavity OtHHRERR) ICHO THEE S D HIECOWTRMTS (@ 1), ~V v 7 I T7—%A
W2 HIEIFICS THRM SN FITIZIEAAKXTH Y X 2 IZHEHFE(CSR 25 Tr) B LV ICS
THERLTNF ALY hLZ7R7, Optical Cavity THIfF S 28 X TR LICE L DT, X
MOTFNNX —1TB L Z 0.04-4keV, 7SIV AYT= 0 DT HiT 107°phs./pulse TH 5,

[1] M.Shimada and R. Hajima, Phys. Rev. STAB, 13, 100701 (2010)
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Electron Charge o,/c Spot size CSR energy X ray energy Ny
energy [MeV] [nC] [ps] [mm X mm] [mlJ] K [keV] [phs/pulse]
60 0.077 0.1 0.3 X 0.3 0.14 0.013 0.4 1< 10*
60 0.5 | 3X3 0.6 0.009 0.04 4% 10*
200 0.2 0.1 0.3 X 0.3 1.0 0.034 4 2% 10°
200 | | 3X3 2.5 0.017 0.4 3 X 10°

F 1. NUFEMEATREZR /X T A —Z 35 L O Optical Cavity ¢ ICS THARE XA 58k X L A
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Application of very short period undulators to ERLSs

Shigeru Yamamoto
Photon Factory, High Energy Accelerator Research Organization, KEK

<Synopsis>

Very short period undulators are useful, since they are capable of producing higher energy photons in
lower energy light source accelerators. Although these undulators operate at intrinsically short gaps
between undulator magnets and require very low emittance of an electron beam in the accelerators,
ERLs satisfy naturally this condition. Here we describe generation of a very short period undulator
field and characterization of the measured undulator field achieved so far. We also report spectral
properties of synchrotron radiation when a very short period undulator is installed into a “compact
ERL” which is under construction in KEK, and when it is installed into the “3-GeV ERL” which is

expected in future.

MR T > Yo b=, KT L — ORI & W T i s oL %
— DA AR TE AR TERTHD, ZOT Y2 b—Z [ IAREBTROEBEA X v >
TENELET L0, ZRERETSEEFENEECITE v A0 EEE RISV CHE
IV ERENER &N 57y, ERLIZZOFRMFZBRICHE S5, 22T, WERHT
vV a L= BRI O A RTE, B K OBUR CHEELT & 72 SIS O R EREM 2 sV R
5o Flo, WEBRBT Yo —H %, @O compact ERL 38 X Ok EH ARG SN
% 3-GeV ERL (A L= BB TR S LD U AR b iz oW T#iET 5,
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Outline of Beamlines at cERL

Shunsuke Nozawa

Photon Factory, High Energy Accelerator Research Organization (KEK)

In order to demonstrate required accelerator technologies in the 3 GeV ERL light source, CERL is
starting an operation with 35MeV and 10 mA during 2012. Along with the operation, the quantum
beam obtained from cERL is providing to user experiments.

Due to an inverse Compton scattering (ICS) of laser pulses on relativistic electron bunches in a ring
of the cERL, ultra-short hard x-ray is produced. The 100 fs hard x-ray beam from cERL is
significantly benefit for researches in the field of ultrafast science. On the other hand, high-flux x-ray,
which is generated by the ICS using an optical build-up cavity and high-frequency laser pulses, is an
ideal light source for an x-ray imaging. Furthermore, the coherent synchrotron radiation (CSR) from
electronic bunch in cERL can be used as a novel light source for researches of physical properties,

because it has high intensity in a THz region.

BUIEEERR 1 D cERL Tl&, 3GeV ERL MBI G THBE AR AR ST O EFEAAT 5 72,
2012 AEFEHIZ 35MeV, 10mA DFET- B — LEIEBAA S TE SN TN D, IO B — AE (T
W cERL 266N 5 E 2 — Y —FIHERHORMT 2 2 & bMFt s Ty, 2013 F
FEIIXETHILE > Tl X B ET 7Y KON FIRMEZHE L THFL2DOE— AT
A VERDBHBINDTETH D,

CERL OV V' ZTNIZBWTHE VAL —WF—L BNV TEEEIEL L, L—W—
a7 hUBELIZ K U 10-50keV OFE X BRAIFEAET D[], (ERDHEHE X B v 2k
100 RN, 7oA M L—Y—FHW a7 R UBELTIE X ROV A EE
100 7 = A MORREICT 2 2 LN AlREL 72 D, T OBEL UL A X BOGIRITE B LG 0 E Iy
MBI EBRB W T THAMNTh 5, —F, NEBERSBICI Ve FEEE 4 2-3 HiHhE
SR —Y—% ERVIE L CETEEREITEHLILICLY, @7 T v AD X BEENR
AEEE 2D . ZONHRERAWE X A AV bRt a T b, BIE, 2 b cERL 2



LRAETHE X MEHVe X BFIHAERZEEL, L—F—a 7 Uiz L —%—, X
MEXIT— X v v —, BLO X BEBRNYF AT, =L T4 O EAT
o TWD, SHIT, cERL OWLEAEET 5B/ FnbRAET AN~/ 2 b —
Ly b rm ha ST T TV ISR E R A RO MITERTIE A b6
ELTEFIHFERICBIT HHE N E LTRIHTE S, LR > T cERL TIXEROM X
MOE—LTANIMAT, vV 7 I 7LD KREZ2MMYIALAT CSR Mt a4
L., E—=LF7 FEREERTHERSINEZT T~V E—LT A OGO BE T T
W5,

[1] =2 /%7 b ERL O#FHFZE, Mk PR —, dATHEE, SKiEE, D kEh], KEK
Report 2007-7
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Study of structural dynamics using time-resolved X-ray diffraction and
scattering

Kouhei Ichiyanagi

Graduate School of Frontier Sciences, The University of Tokyo

<Synopsis>

Single-shot time-resolved X-ray diffraction and scattering measurements capabilities for observing
the shock wave induced structural changes has been developed using multilayer X-ray optics. Using
the middle bandwidth (AE/E=1-5 %) of X-ray source, shock-wave induced structural change of
amorphous and polycrystalline materials can be obtained under laser-induced shock wave loading. In

this talk, we will present our recent studies and expected application using cERL.

B EE ISR T D2MIE S A F I 7 AW BRI K DRSS 7 R R BL5 0 X
RV BB, &ERECHE RO SBICB W CEERMEH M THH, vk
TH& 1T, EREN T ICRIT 2 EIREELZ PF-AR DB — AT 1 » NWI4A D= R L F—s3
RIEAE/E=15 % H . X #i/S/L A Z W T CdS B f O —ihA R 2830 L TX7/-[1], Ll
RS FE X B ASV ATT R F =8 RIEDA S AR RVISIERTRT 8 5 72 O FHM 722 1
IR T OMEEL A HRT 2HAR0. TENL T 7 AR HE K O E R Hi ik 58 2 ) E
TLDOIERETH -T2, &2 TEREMEICE DR TS EFLER % FVVAE/E=1-5 %D X FE
R FILF— AT R VIZHIE L7 HEE A0 100 ps D X #RSV 2 &2 7o —7%EE L, [2].
1 Jipulse, 7~V AME 8 ns D Nd:YAG L —H—,L 2|2 L0 #Fld S 707 507 5UE OO B iz e e
2 & D ERE - IR A BT 5 Ly gy SRS AR X ARET - BELE 2 ST LT,
FEROBRFEZL VS DI HTADT ELT 7 AEERCWEL ERE L2 E D 3%, v MU T
R=FL7eona=7t7 Iy s AOEEEMIRIEIZI T 2MELTE & BB O B8 0
(G s SER ARSI K]

KT, o7 gy MRFRIOMR X BRIET - HOEL 2 FI 7o B TR o0 SR 5 2 /B

-10 -



T5HEEBHIZ, ERL2E T = & MY XV R & O T-8I00ERE T2 2aF3E~DI IS
DNTIRRB,

[1] K. Ichiyanagi, S. Adachi, S. Nozawa, Y. Hironaka, K.G. Nakamura, T. Sato, A. Tomita, S.
Koshihara, and S. Adachi, Appl. Phys. Lett, 91, 231918, (2007).

[2] K. Ichiyanagi, T. Sato, S. Nozawa, K.H. Kim, J.H. Lee, J. Choi, A. Tomita, H. Ichikawa, S. Adachi,
and S. Koshihara, J. Synchrotron. Rad, 16, 391, (2009).

[3] J. Hu, K. Ichiyanagi, H. Takahashi, H. Koguchi, T. Akasaka, N. Kawai, S. Nozawa, T. Sato, Y.C.
Sasaki, S. Adachi, and K.G. Nakamura, J. Appl. Phys, 111, 053526 (2012).
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Coherent Phonon Dynamics

Kazutaka G. NAKAMURA

Materials and Structures Laboratory, Tokyo Institute of Technology

Coherent phonons are quasi-coherent states of phonons. Rich information on dynamics of atomic
motions (lifetime, initial phase, and frequency chirp) in solids can be obtained by using ultrafast
spectroscopy with laser or X-ray pulses.  Furthermore, atomic motions in coherent phonons can be
manipulates using the controlled laser pulses. In this paper, | present our recent research

achievements of the coherent phonon dynamics.

A IREORBE I LV bED SV REO L —F =2 BT LT, WENIZaE—
Ly b7 x ) v ERRETHIENHKD, ab—L 2y T3 0, BEMICTIEHH N T
*+ /) COEREFRETHL Tt —L 2 MREETHY . BFHOBECEHERRAE & 1382720 £<
DFF PN E T AHZTEB L TWL7D, JRFEMDOZ A T 7 A2 EEBHT L Z &R
T&D, 7x=b ML= =L 22 PO 2B LU 3 - Gl R EH T OMFER % < AT,
74 ) DFEMOFPIZT T T A CARB O WA AR BCIRE R ORI k7 KA
BRI T D FOHPRARWEINRIE R E SN TV D, 29 Lot re st
FTRL, I =Ly b7 TR SOV ADNIEEHRIET S Z L T, B o —L

ICHIES 2 2 LN TE D, ZHUC K o TRIZRIBBIRIE S, 7200k 7z & o
FERED SN TS, S5, b —Ly MREF T TARSMEFIREETHL AT A —
A RNREEEFESED LT, BFEMORET L EOFHRRHEZITH Z L bAlRE L e -
TETWD, 29 LT, SRIC K 2 mEERES 7 + /) v aflio e 'mFERR E~D
ICHAPHIFE SN TWD, Fo, ITETIIE VA XBERHW e —L > T3 ) U H A )

LT AOHEBED LN TND, REETIE, L—F—llZHWzae—Lv o b7 v
HAF T AR EL DO EZRBINT D & & bic, B UV A X#HE O ~O#
R S I AN

-12 -
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Prospects of dynamics studies in the scale of fs by DXAFS

Hitoshi Abe
Photon Factory, IMSS, KEK

<Synopsis>

The DXAFS (Dispersive X-ray Absorption Fine Structure) technique is a powerful method to
perform time-resolved XAFS experiments. Laser Compton x-ray, which is generated by the collision
between Laser and an electron bunch, will be a suitable light source to carry out DXAFS at cERL
because of the sufficient energy spread and the jitter free condition. We would expect to capture
local structures and electronic states of some metal complexes in transient excited states.  In addition,
soft x-ray as well as hard x-ray will be generated as the Laser Compton x-ray. A BL, where we can
use both soft and hard x-rays, is desired to detect behaviors both of molecules and metals in chemical

reactions.

XAFS (X-ray Absorption Fine Structure)iX, £k 72¥/E O R ECE IREER E 2o
D FEBRTIELE LT, AEECEMA R, HIBK - BREWE 2 SIRAWEF TR STV S, o
D XAFS (ZIF R fRBE 2 R 7-FikD 1 oL LT, DXAFS (Dispersive XAFS)23 & 5[1].
DXAFS (31 X # 2 FI ] U CHIE =1L —#iPH 0 X i 2 3 0BHT — BRI IRES U1 ook
FEMNTHEST 5, 2K =X —fw53 5 2 &7 <, oneshot T XAFS 27 |
NEARDZENTEDFETHY . RS XAFS HIEICHH S TE T,

AENEL CERLIZRIT D b—Y—a 7 UHELTRAET 5 X #2FIH L7z DXAFS #F5ED
JEEIZOWTE X THIZ, Lb—F—ar 7 by X#E, 90 EEEDOYA, ~40 keV £ TO
il X MY LkHZ FREE O# 0 IR L TR OND[L]. E£72. & D5 Tl 10%MRE O = R /L ¥ — A
MY ZR ST XBB G5, FlZIE PtLs BRI &H 72V O 11-12 keV TlE 1 keV FRE D=3
X —IRD, DXAFS HIEITHEWG W X # &R D,

A T R IR ] 43 AR BE 0> Laser Pump — DXAFS Probe 526k % & % 7-IF, . Yy A —ORED
Eﬁfﬁn@wo&_6ﬂ\v—%~:y7%yxﬁ%%ééﬁév—%—%%ﬁﬁmﬁw
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5 LT JFERMIZ Pump Y & Probe S E ORI TIZY v ¥ —T7 U —NEHT 5, 2D X9 7R
BEFATLFE T, bHHEOESRISEROERED BiEE, B HREZHEICEZ Dh
HOTIERONEMFEL TN D,

Flo b= —a 7 b XBRDHRXRREEIR D B X AR E CIRAS BAET D2 LICh
HH L2y, BOXHR &M X & W7 2 RIRFICFH TE D BL A EBTERNIES D hy, =X
NR—FERORR % 2 50 X % 5 F < BB LICEF U, Bz iE, PteE LTo co it
i 7e 8 AR R TOBSUSITHR L, BBO LIS, SOSFED K WEILSHO M 7 T DXAFS
HIE DN ATREIC 72 D o DXAFS IZIR & 37, %fhind 2 HERL D fast XPS MIE & FIRETd 5., ZAUTIE,
BT A Sy ik CHEEBIE CX 2 8RE T, @B O L I XAFS % T Offik, EikEL
BEEBLETEXLEWIREDRH D, I HIT, K X Pump-fil X #f Probe DFEERE 5 2 Hiv,
HHEA RSN OBNL T2 B S ¥ LER b OEELOBY L E3MER & 72D,

[1] T. Matsushita and R. P. Phizackerley, Jpn. J. Appl. Phys. 20, 2223 (1981).
[2] KEK Report 2007-7, JAEA-Research 2008-032, “= > X7 K ERL D% EHIF5E”, 2008.
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Investigation of the molecules in the intense laser fields with the cERL

ADACHI, Jun-ichi
Photon Factory, IMSS, KEK

<Synopsis>

Molecules in the intense laser fields have been studied recently, since the molecular systems which are
coupled strongly coupled with the radiation fields are novel few-body quantum ones, and also are
interesting from a viewpoint of the application to manipulate the molecules. In order to utilize the soft
X-ray spectroscopic methods, we develop the experimental technigques to investigate the molecules in
the intense laser fields with the synchrotron radiation. Here we present possible experiments to

investigate for the molecules in the intense laser fields with the cERL and show our future plan.

(EE)

B L — =G H DTk, L= GRNET O TRICHES LI BZERRTHY |
ﬁ%“%%ﬁ%ﬁ%wfﬁw@7yﬁy7w&Lfﬁnﬁﬁbhf%fwéﬂﬂ EN
L— P —hRiRIx, LI A0 FoBREORFEREE LTHEHEE SN TWA[4-6], €D X7
RL—P =53, AV AL =P =N EENT L LR EHTE, ThET, EiZL
P—% 7o —7 L LIEERPED L TND

Fex D7 N—T1%, BL—F—HHOR T T OFBETHRD720, BB T FF
PEF OB tE 7 —7 L LCTERT 2 ERFIEORRE LT > T\ D, O BEEIL, &
L— P =G TOyF DOZERIFIELA B X O EZ L - PSS (b E . £700E
A (dressed) CRFEZ VUV -SX FIRD S A FIH L TR 2 FILEfLT 52 Th D,
MHBETDH U= =L, NU—FEN 10PWIm?BREDOER TH 5, i, L—F -
OMHBEAEHPNEEGRAICH S Z N TE LKLY bR < 2 F OB A Lo ERED SRR

(TR X HHEI L Y BARW R U —BE O TH S [5],

PF 725 DO EIE, 60 ps FEDIRDO/ SV A TH D, o, Toryalb—2nbEbhnbd
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Hlx, FEER RN TR TOAR Y M A XZTEES WA 0.05mm BETHL, KRLTHL
—PF—5E. LV BGEVREIREEZ/RDL, 2KV KRERARy M A XZBNWTH
MELTERU—FELEZFOZ ENEREIND, TWem® 4 — & —D L —F =04y 12
%4 PF O OBOIZ K VBT 5 FERORATIE, AFARER L — Y —2E@E DY
W USERE L B D ARy YA X2 2HIR1 G, ZHETODE ZAHHRKER?E
BTV,

—J5. CERL »2\\E ERL [ CHEBEE DD 100 fs MEFEE D7 10— 7K UL ARG LN D
&L B — YA AR T D DR L — P —OBRPURRH 2 5 L LBz, RS
N DBERIEEBE ORI A 77— VR D,

ZIET PF VU TN TFIEIRIC T T C&E o, L —F =35I K 550 Fhld - JHih %
BRI K0 BLRIT 2 FEBR[7]. BLO. L —V R OB EARET 5 Z LI
K D ELGEFGERE DB ONWTORAREFHEK T D, £ LT, cERL ZFIHT 52 LI2LY,
INETOERNED LI ITHHEINLIHAT D, SHIT, ERLICKVEHATREL 2D &
MR T & 25 %O R ZFENTT 5,

[Z7 3Cik]

[1] B.H. Bransden and C.J. Joachain: “Physics of Atoms and Molecules” 2nd Ed., Sect. 15.3 (2003).
[2] C.J. Joachain et al.: “Atoms, Solids, and Plasmas in Super-Intense Laser Fields” (2001).

[3] J. Posthumus ed.: “Molecules and Clusters in Intense Laser Fields” (2001).

[4] H. Stapelfeldt and T. Seideman: Rev. Mod. Phys. 75, 543-557 (2003).

[5] K. Yamanouchi: Science 295, 1659-1660 (2002) and references therein.

[6] H. Sakai et al.: J. Chem. Phys. 110, 10235-10238 (1999).

[7] T. Teramoto, J. Adachi, K. Yamanouchi and A. Yagishita: AIP Conf. Proc. 879, 1805-1808 (2007).
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Dynamic Spin Magnetization Measurements using Circularly Polarized

Laser Compton Scattered y rays

Nobuhiko SAKAI

Laboratory of Advanced and Technology for Industry, University of Hyogo

It is possible to obtain circularly polarized y rays by colliding circularly polarized Laser photons
with an energetic electron beam. Following a brief report on a recent experiment of spin-dependent
Compton scattering using 1.7 MeV circularly polarized Laser Compton Scattering (LCS) y rays, a new
technique for dynamic magnetization measurements with LCS y rays will be proposed, which can be

useful to examine spin-dependent dynamic magnetic phenomena.

LI

a7 b UBELORERBELIL, Z OHGELIREE NV 1 A B U AT DA KAE LT, BuBERER
AR B2 E WS R 5, 7o, 207 PUBEL L2k 7IE, HELATOE 7 0
EDO N7 =R 2% T T, =X VX —IZRN Y ZFFOD T, ZOTR/LX— A H1E D
O, BENETFOEBEELESMIE L, ZOXD 737 N OBELO Al IR D&
WRERZMZES 2 —FIELE LTHRENTE L, £ar 7 b OBELRENS | EF AL 2K
F4 o (BET) Z200BEd 21213, WEtO BB R OB L2 KisS &, T ORIR O
{70 L LTS FIENER G T E 72 (Magnetization Reverse: MR %), 17, RO/
F Y 2% 2 5 5 (Helicity Reverse: HR %) & JREEIZITRIEE CH - 7223, > 7 m b
2R DI A LEE 2 B RO 72 Eo b BLENTIE R o T, FDT7D, —iER
% T COIREZIZ & b 72 9 BSMERE, #IRK e 27 U o 2k, &2 WITRFMZL
HEG 7 EDOREITR STV,

LR
i, Spring-8 HiX.?D New SUBARU Wi el CHRE S H-mBET AL —HF— (1=
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10.6um) % 1-GeV O EH D 200 mA ZFEE 7B — AR LT, 1.7 MeV OF > < fi%
155 Z ERHRZ, EHICZOH U~ HEMILIS TS TR a7 P UHELEE L Z &I
IV, 2O <BPIEAEL TWD Z LM TE, AUy hTHY STy~
DRV F—3fiffE AB/E 138 5 %, SBHE O 7203 107/ & RS bz, Ao
FERTIE, L= —HORHET 0z %2, L/4 FERE FEBHTHEEESE TV, K=
N HELRL Y D BEIL. MRIETITo 72, Hb¥ T, HRIEZRATZN, 20 L L TOMKK
SIMPIEFICRE SR> To, JRIEIT A /4 EERIZ K 2 FHREEI Y B 2 B, ESRIG/N 7
A—=HHE 0TI EL LTz EHEE L T 5,

Ltk DL

HR EDAME 24 9 728D LCS A o ~ DO EAMRN /ST A —FZ ORIEIT, B 2 2 5%
EITIULFRETHH DT, IEAHFIC HRIEZEMT 5 TETH D, 4%, MEET0 B %,
72 & Z21% Pockels Cell 12 X 0 BEEML+HUE, 100 kHz £ COFEEREAYFETCE S, 29 LK
LCS JEIR DR ZTE 3 AUE, 16RO MR IETIXTE A2 h o TeREEBIR N RIE R EE L 72 0 |
FIH BT HE S BICEDIUE, RIS BboER e ERRHEND, Wb
D 2 AZRAIT IS D A ¥R DO AZRFFE B HIEFTRE TH D & BEZX BN D, ZD&E
RS 2 L2 o 7 b U BELFEBRICIR B 97, o X ARHGEL - WIFEBRIC b AhE b
no,

-18 -



EEHG IZ X 57 bV R

Attosecond pulse generation using Echo-Enabled Harmonic Generation

Kazuhito Ohmi
KEK, Accelerator Lab.

<Synopsis>

EEHG is proposed to produce higher harmonics generation of a seed laser than several 10-th order by
G. Stupakov in SLAC. Beam is modulated by the seed laser, smeared by a slippage and is modulated
again by another seed laser. A high frequency component of the beam distribution is produced by the
similar way like “Somen cooking”. D. Xiang (SLAC) et al. shows that the method is also useful for
attosecond pulse generation. Beam, which is modulated by femtosecond laser, now generates
attosecond pulse. In this presentation, mechanism of the pulse generation is explained by using 1
dimensional simulation in (z- Ap/p) phase space. An attosecond pulse system using EEHG is being
designed for ERL Parameters of beam and laser-undulator system and possible specification of the

output pulse are discussed.

EEHG |33 — R L —H—TUE—AZEELREZ T, = FL—¥F—0H+m50 1 DR
Dak—Lly MEERESES TIE%Z SLAC @ G Stupakov 2324 L7z, ©— AOMEITH AL
MZeM(z, ApIP)NTONAIZ, V= A NEV DL HIZDIE L., =72, EmREMERS Z1E-> T
< o #F D% D.Xiang (SLAC)HIZ L 0 7 M L R ERKIC EEHG AR Th 5 = L RSz,
T2 ML= —=TE—LEMTTEH5ZETT M UL REAERT 5, ABETIT ULA
BAEDAN=A L%, L IRV I 2 b—a &> CTiFERT 5, ERL IZEALEEED,
FAEMBEBEERT D, L—F— T Va2l —FDRT A= ZHIIKHLTED LS 7
IWADBMEND DEm D,
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THz spectroscopy using Compact ERL

Shin-ichi KIMURA
UVSOR Facility, Institute for Molecular Science

<Synopsis>

Terahertz coherent synchrotron radiation (THz-CSR) from the Compact Energy Recovery Linac
(cERL) is expected to be 10° times higher average intensity than conventional incoherent IR/THz
synchrotron radiations and 102 times higher peak power in 0.1 % band width than laser THz radiation.

In this talk, expected applications using THz-CSR from cERL are described.

2237 N ERL (CERL) HHELNDLT 7~ (THz) 2k —L > Mt (CSR) (3,
kDA v ae—L 2 MafRdh - THz GG COERTRE T 10° RV 2 E RN TSN
THEY, 1o, 01% Ny RIRTOE— 7 5RE S /LA L—F—%ffi 57 THz BT~ T 2
KRR E N THEEN TS, £Z T, Z0 THz-CSR 2#FIH L7z % - 7= < #H LWBFZER
MrEsh s,

Fxlx, UVSOR TRIZ L CT& 7L —H—R T 14 X2 XK 5 THz-CSR % FIH L 7= WF5t % R
LD, CHEEFEFEIEF U — LB 70 7T L) O R — MMI XV, THZ-CSR
HHE—LT A @R LT, £ ZCTRAT D7D 150, THz-CSR & [ UE /S F 7
LIRATLIEEEN L — L MEREMRE (VUV-CHG) LAz THz A7 - o
B 7 =70 LBV F—EFBEONETH D, ZDOE—LT A SIBERE
o PERTHY, FENIIITE ORI RO N TN D,

AGEF T, UVSOR TER L TV % THz-CSR AFZEIZ DWW THAIT 95 & H:iZ, cERL TERM
T2 2 LRI SN DRI DWW TR B,
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Nonlinear optical phenomena induced by intense terahertz pulses
Hideki Hirori

Institute for Integrated Cell-Material Sciences, Kyoto University

<Synopsis>
We demonstrate that a 1-MV/cm terahertz pulse can generate a substantial number of electron-hole

pairs forming excitons in GaAs that emit near-infrared luminescence.

T BT, IMV/em & x5 BHARIE 2 F5D THz 7LV A OFRAEMNAREIZ /2 D | 16K THz
BB 3 KA 2 T THz FERRIE 3 e~ DI AR STV B[], A< b Tnbd 7 =
I MPEAEHEIEGR D OK VLA (Im)/7 OV R) % BRI 72 JERIE At dl ZnTe Z bk 1- L 7= &
BN D THz 7V A O EIGIREIEIX 10kV/iem F2EE TH Y I 100 ERE O EEE(LTH D
[2]. 1 THz ZH.OJER S E 95 THz 7SV A%, HRiRy @ W R S 2 R o B lcxf L T
afp (10-12 B) OMETFHET 5 DC & L TARE D, O EME THz 7SV A %
fif 21X, BEEYEFICBT 2 T0METH HMES T TO7 1y AR OEB)OFEM A ] 5
T DT EDAREICAR D, 72 IMV/em OB 10nm O MR 2 FF-OEMENZ 1V OEFEE
MMz 7z ZIZACDMEICHY L, BIENRETT A ATHLMBEIZEREL S b, ZODE
SREE THz 2NV ZZ K DAFFR1E, F /W& b - @A AL ET e 8K TS 2 ZI6 1T 2 I FH
ZEFROIMIEL A T I 7 RNZHONTEFH LWERE 5 2, THz #HCEfET 28772
JT NA ABBICEERIEH A2 Lo T MR SN D, Fhal Tl by s iRE s8R
IZFBWTIL THz 7SV AEHIZ LY 7 — = OB % 28 2 TITBRER B O SN FEBL S T
B, WHERE ORI/ NF A —F =725 2 L E2FFEL TV B3],

AREETH, FTZRORERERDODH > T-=A T Y F 7 L LINDO3(LN)FE &t 2 f# - 7=
R THz 2NV A DFEAEJEIC DWW THex OEERFER & & B ISR T 5[1], RIT, GaAs/AlGaAs
ZHEEHFICBV T IMV/em O EIGIRIE 2 £7-D THz 2V AL 233 > R & Bhkd 2 AR
2L b T ROLBLN & KB U 7= B ORFFER R &R B [4].

[1] H. Hirori, A. Doi, F. Blanchard, and K. Tanaka: Appl. Phys. Lett. 98, 091106 (2011).
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[2] J. R. Danielson, Y.-S. Lee, J. P. Prineas, J. T. Steiner, M. Kira, and S.W. Koch: Phys. Rev. Lett. 97,
237401 (2007).

[3] A. Dienst, M. C. Hoffmann, D. Fausti, J. C. Petersen, S. Pyon, T. Takayama, H. Takagi,and A.
Cavalleri: Nature Phys. 5, 485 (2011).

[4] H. Hirori, K. Shinokita, M. Shirai, S. Tani, Y. Kadoya, and K. Tanaka: Nature Commun. 2, 594
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High Power THz Sources and Their Applications

Masahiko Tani

Research Center for Development of Far-Infrared Region, University of Fukui

<Synopsis>
Recent development of high power/ high intensity terahertz radiation sources is summarized. Such
high intensity terahertz sources enable us to carry out interesting researches and spectroscopies, which

are not possible until recently. Some applications are illustrated and discussed.

A, 7 T~V (THz)BE O SEIREAIR 23S B A U, @R, @i /) THz #5604 F
L7 HERDME > T D, THZ ERIROBHE L —¥—(FEL), 2t —L > hv 7
he B L, KRB iR 2 BT L 0IR7E T TlEe <, 7= A ML —Y— & iR
ET DOV A THz I OF AT S HESR U7 5000 C, FLB )/ NRBL 2R A FR R L ~OUL O 35 T,
E— 7 @R T MVIem b OFEMRED THz WERZFHTEL Lo T&E T, £lear
X7 N ERL(CERL)IZHHE L —H—=v > 7 1 b u U HSHE(CSR) 2 & & [, AR 72
BTE—2Z2 VL0, EEBBIIMERD ZOOLEEIC S b TREIC/ ML E i, 23
INETIZRLAEHAIO THZ 2T 2 2 LN TE D LRSI TWD, 2O L9 2RBLIR
BN, FRHEETIEEES - SEEO THz BOGRAE L, ZOIAGIH 2 W idiiss s
NDIEHNZOWTIRARD, S HITEEDRITIY A TV D4R T EEE I T 2 EER
A (R TICERR AR RIS EL20) 2 W7z THZ IO ESGHEIRIEIC OV T bl
N5,

<THz & H 1R >

FERIT— IO, Ha (ae—Lr 2> b)) KR, 2OVARIE, #EiRER Sk 72
RIEFEZ R BB, SRS Vo TH —HCERT 52 EBEE LWV, 2 2Tl 1kw
uL®Mﬁ%$w%%éwm%%%K%%hé%@%%25:&K#éxﬁnﬁhﬁETm
WO AEFR L LTHATE DI L LT 2 EORIRTH S5, — 3 Eximiis
IE LTeEF B — b F b OEBIE B ZFM L7t TH Y, THz 7 FEL, CSR, THz
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FHIR v A2 br 728 THY, cERL b ZOFBEDONFE THL L VWR D, FELRY ¥ A 12 |k
g T RBIRT 2 HIE TH 523, CSR, CERL XA v 2R THz # % fd3
%, CERL [Fi#% @D CSR LV HEEIMOVBENB OIS L SN TEBY, 1em b or
— 7 NU—=Z1IMW B EETFRENTWS, b9 —D20 THz HEm DI AR 2 &
THE SN 7 = 5 ML —Y — 2 BRI e EOBEICIRIT L, FERIE IR A
WRRICEVEE—ZBEDO VAR THZ W EZRESE L DO THD, BE— 7 ERTT TITHK
MViem (3 MW/cm?) @ THz 7SV ZADFAENRE SN TWD, 7277 LoV AR v a bRk
THEHZEVELOLONREL, N & LT3 mW $kudipulse) FEETH 5, FHIH

INIENE DD cERL LA TEUEL > & bW THZ O E— 7 BENFG LN NI TH D
EWVWx D, FleT7 2L ML= —DIFH N, EEHEEDN/ NI NEWSFLELH D,
< EHRFE THz I DG H >

FEL XS £ SERER TRIRAER DT, PWHMENEWE S 2 5705 THz w3 IRO FEL gk
FHFENZ S BT LR, —HF 37 THZ BIRO Y ¥ A 1 b e T ARIZBWTEEHKR

mARMEIR PR 2 — 72 EREE L TR EIT> T Y, DNP-NMR(EBNAIEZRiGIC

B IE B 2R 2 Tik), B9 Iv 70y 2 Y 7 Bk, THz 4 ESR OYEFE &
LOUSHBEREN TV,

CERL B L7 = A M L—HF—hlEIC L 5mE— 27 RED THZ WOICH E L TEZ LI
HHD%, TTICHESNTWELDOEEDLLTICHIZET S,
(1) THz #iz X 2 Ze1 bk

B2 U =N R E O RT — DN THz 7OV 2 % W T, BV 72 528 2 W4 2 ¢,
PERFOX ¥ U T ZEZHTE L, ZO%OBEABEEZ RO TR ZENTX D,
7z M L—Y =D THz 7~V ZZFIH LT, InSb[1]1& GaAs[2[iZ DWW TET DL+
Jihite - A A AL Z B L7 BI G S Tun b
(2) THz # (2 X %5 Ponderomotive force
PRENEE RS I8 DAL T2 BT I B MG D 5 D A EIC L] U 72 7) % 52 1T % (Ponderomotive
force), ZDNIFWWEDBRICHAFIT A7, &R THz #I2 X Y IEFIZHY Ponderomotive
force Z HHE P8 RFOX v UV TITEH S 2 08 TE S,
(3) THz FE# I
ZDIED>, EIRE D THz I 2 VT2 0 F-0fb il O FERRIE G E O R[] o3 RBLRI, THz 12
R N—= 2 Fo3 7 8, AR RN T T 5 X F S E R IERI 5 60 THz #
THAERICZ2 D & TSNS,
[1] Hoffmann, et al, Phys. Rev. B 79, 161201(R) (2009).
[2] Hirori, et al, Nature Comm. 2, 594 (2011).
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Development and applications of superconducting terahertz detectors

Chiko OTANI

Terahertz Sensing and Imaging Team, RIKEN Advanced Science Institute

<Synopsis>

We have developed superconducting terahertz detectors using superconducting tunnel junctions (STJ)
and microwave kinetic inductance detectors (MKIDs). The detectors are expected to apply not only the
experiments for observing primodial galaxies and Cosmic Microwave Background (CMB), but also

multi-purpose detectors for various THz applications.

T T~V (THZ) I 138 1 % 0.3-30 THz(J & 3 mm-30 um) D ERLE TH 0 | FRIMR & B O
HREIR D 7= D liE OPEE A 2 5, BAAIE CTIXY 7 h~7 U 7 Uk 4 2 WE itk
MET B, O THREEEIRO OB/ S < EEFRE (7 mm)DZ2E] 3fFRED A
A=V T RARETH D, £, R BEAERICER T 2 R 2RI A~ 7 Ui (5
AT V) DGR EIZ R S, 2 aIEH Lo E R mEF R biThhv T\ b,
Z OB W ORISR AR X T H B IR R ER 72 CICHO LD Z ERZ VR,
FERABZFALBREI SN TWD, DF 0, FHEMRHESOREIIRON D=0, XV IAF G
ABERE L TRIBRZEEASO =— XBFET 5, BEITFHAOMRHT 4 2T NEP<10™
W/ Hz (@ 0.1K) T®» % —J5. i EFIH Tk 300K #8423 5 7= 12 NEP~10™ WY Hz T+
STHY . B CEMET S/ - 8 - L7 AT AR SN TN D,

BT NA AT, FeRBEERERBERE L T~vA 7 vl ¥, v X7 2 0 ARt
(MKIDs) 723 H S TW5, MKIDs X, I U « THz 372 EOWRIN T~ A 7 v il AR
BT DREE & 5 GHz DR B2 nik SE A EFHAH LEEHE E CHERESh, 1%
DY — K7 7 kT 100-1000 [ OfF 5 & [FRFEAH LA FEECTH D, T D7, KEET
L AEIRES Th D EEDNIZ 1 A HE 7 /U OGRS BIE T 5 = & R EER S
NTWb, £72. MKIDs [ZHBIZHE D/ Z — 2 24T 2 1 Thithgs & L CTEIET 2 720 1E
HUNESTHYVABAE = FRHENWZ L RELFETH D, ENTIE, BHFOIEZ)N, &
AAF, ENLRCE, LR, #ER ALK, IWBERRETHREIED LN TEY, 5%D
JRIND INEE SN D,
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Present status of FEL-TUS (Free Electron Laser at Tokyo University of
Science)

Koichi TSUKIYAMA
Chemistry Department & IR-FEL Research Center, Tokyo University o Science

Two beam lines have been equipped at FEL-TUS, one for MIR and another for FIR. The former
has been operated under stable conditions and provided for the experiments in various research fields.

The latter is under arrangement towards oscillation. The present status of FEL-TUS will be presented.

EREMKERATRHERNEBRASEFL — -t > 2 — (BFR : FEL-TUS) (£, RI2EHF
REFMBIBMERICLEIAR IOy b TRNEBHREFL—YF—DOEHEtLEZAEZAN
YR OWAE LT, 1999FFFHEF v /R IZHRBEI =, FEL-TUSIZEEERILE &
LTOFELORFREED LEAFIRAMREZRERARE L LTETTHIHD L VEZRDO—DT
Hd, PR MR ABLEZRFNFIR) BIZEIEDOE—LTA UAZREBEIN TS, BAEMR-
FELIZDWTIRHIERRAFRRAME L TE Y. NEE LU (BE, XKFE. MIITBUEAS)
A—H—ICKDHFAFENEFRICHESINATIND, FEL-TUSOBET RN & 5 H4E#. (1)
RIRNNEI T ORIRBAIE M. (2) BEfRRAEE. Q) NLARIKRICLIZEVWATFEEZFEZFA
T5E. WMEOXBRTIEETTELRI > EEBEHAARIFERBNATREL 125,

UHBER TR 19 FEXIBRIFEE [SmARERIEA A / X—2 3 VEIHEE [FEEHER
A ITEIRE N, E/ 2 FEL S (EHkfE L THEFERESERAFREE#HEDE (SinttE
MERLRREESSE) ORXMTEZTTND, KFEXETHEH, SRRV 2—DBNINETHELTE
FEMMANEES K P FEL ERIAOEMMW / UND EENRET D LIk Y, EER.
RE - MIITBUEAE~NOHERAZRE L, 1. FHRGAEMOBER. 22 FE HEZFE HF
BEnE., 3. MERZE - OERENE. 4. EYRENFICE T2 ERS L TISAMNEEH#
HEFTDHILIZTKY, CNoDDFICETH2RAXFARATRAOELEENE LTS,

—H. THZ SEEOEHRENIRE B VB D FIR-FELEBICDWTIE, MMIEBHZEREZES
%) £TKEK 0XEEZT, BERERICATEEERAEZLTL TIT>TL S,

AFRRITHENTIE MIR-FEL 2FIA I 2 EBRRVISAARO—tm & . FIR-FEL OFIRIZH
(FIEREREMORARICOVNTHEN L=,
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Near-field spectroscopy in the infrared range
H. Okamura®, Y. Ikemoto?, T. Moriwaki®, T. Kinoshita®, M. Ishikawa®, S. Nakashima®
Kobe University”, JASRI-SPring-8?, Osaka University®

<Synopsis>

We will first review the infrared near-field scanning optical microscopy (IR-NSOM) experiments in
the literature, done with various IR sources such as lasers, synchrotron radiation (SR), and thermal
(black body) sources. We will then describe recent results on the FT-IR-based, broadband IR-NSOM

experiments using SR by Ikemoto et al., and those using a thermal source by Ishikawa et al.

WEEFOEHTIRR % 8 2 5 ZEH 0 fRee (BAHE) 55N 58565 (NSOM) 233r
FRHIZEARL TR, BRIV T /NI REMA T — LV CEEKRBOXYZ7 72U €
—a UMIMTOILTWD[L], AR/4 - THz DI EEROR= XV -z 7 a—7 T& 54
M7 TERER. S TREOFEHUER T 5-10 um £ (3% %% 1000-2000 cm™ 12 %f)) . THz fElk
TIXH 7 mm B & REBEWZD, NSOM EF OO & 0 Sk D2/ fhe % 16 E &
£ 9 LWV IR ITOILTE T2, JRHF NSOM WFFETi, #5572 NSOM {575 % +4372 SIN Lt
THH T2 FFORN L —F—HIRIC L D808 Z < AT TV 5, K Keilmann & 13k <
RT—=TN sy TR —F—F W, BET Y T b O E RIS S, B
NSOM Fl & % IV T % < OIFSE 24T > T & 12[2], #5133 E 10 pm (3% 1000 cm™) F2EE D
L— =35 & W, SIC X2 Si 7g & KIC RS < S fERECAERRRE R S 2t LT 20 nm
EWVVD EWEMSREET, v U VYEESREDS FREIR SO~ v B 72 & T
52l (B & ABAFE L7 AR5 NSOM ZE & (ZRgs b STV B3] F7z b—H —I2 S < i
ELTIMIC S, RO EHE T L — 4]0, REffEEL THz /5625 E 12 KX 5 NSOM SEBR[5]
bIESNTWD, —F, O FIRBIOFRGEECHEERT NS 2ZBT 2% VYD TSI X
~ EEEIT T 5 % 700-2000 em™ (JF 5-13 um) FLE ORI A B 3 —F 5 2 DI,
AR E A7 0 — RV RREBRAZEE L, &2 CHERIEMRRICE D L—F—2
MR A % PV T2 MR 200 em RREE O UE 8 RIDEIC X D RER[2]R0, BUATRAH BS < BURRIC
X % EBR[6-8]. & L CHRAMIEE (IR-SR) 12K 25 EBR[9,10]72 E3M T T 5, #FIZ IR-SR
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I X BEBRTIE, RARE D R—F 5T 0— RV RpO@BEE 2R IR TH 5 RN 0
IhdLHirrIng,
AFRFTIHU EOEREZ L B2 — L72tk, &I SPring-8 LK TiThbnTng, 7—U =
EARN I (FTIR) & NSOM Z#AA bR, 7 r— Ry RRAMEEES 55 Yo
fAd %, SPring-8 TOMFFEITHA H[9,10]iC L ¥ & — A F 1 > BLA3IR & THEHEZE AW
Tﬁbh\WﬁfmﬁniEM\¢%%mﬂi D EE OB E AW TIThRTWVWd, W
THOLAE S SR RPBOLIRN D OARMNEZ | THIRD FTIR O~ A 7V T PEHRH CTHGELAY
NSOM D F v el ~EN LT D, & L TRAE LTHEE N LA LN THIE (v
A =Tzl Th) B7—)TERTHILETALT MVEBRTND, I 2 TS
Wz IEF IRV ES DNy 7 7T 70 RERBITH-0, Fv 7 EREIMOEREZ &
YREFTERAL Ty 7 A REBLTWSD, ZHIZED IRSR THEFE T, Fv 7%k
BTH 5 100 nm FLE D ZEFE /3 ERE T, 700-2000 cm ™ RRE OfEK A I N—F 5T — K
N BEESGCEITAD 2 kﬂﬁéhtm&moﬁ@fidmL BT DR, - THz 4%
B NEDFHEMEIZ OV T HE L L2V,
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[2] vE=2—& LT F Keilmann and R. Hillenbrand, “Near-Field Nanoscopy by Elastic Light
Scattering from a Tip”, Chapter 11 in Ref. [1].
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Study on protein folding by THZ

Name Hiroshi Kihara

Affiliation SR center, Ritsumeikan University

<Synopsis>

We propose two projects with teraherz light. The first aim is to investigate protein conformation with
teraherz light. Low frequency mode of protein dynamics is crucially important for the understanding
of protein structure-function relationship. The second aim is to investigate protein folding, particularly

focused on the role of bound water in the intermediate of protein on the foolding pathway.

BHEOEETRINCT 7~V SN EELEE 2 RioT o ME Ny, Fxl, 2ol
DDV ERZIT > TE o, BAEPLEEEZ R T 200, 7T~ VY HEBOET L
LTEDEIIZE LR bNDD, EFNEMAT HIOIZ, Foxilk, HFHOT T~ - R
DT AT, FxDEHEDT 7~V ORI AT MV ERIE Lz, HWi-E&EH
HiZ, ElZa~U v 7 AnbR5b0, EICAHEENSRDL LD, ol BOIRMELIELD, 1
EERORNEO, O45EETV., TREN LEM EOEAEZIE Lz, R, E0
WD EBbNDN, HERMZR A ST, BRICES>TH2RY, oL SIN D
mWHIE 2T~ < EZ LT D,

Fxit, BEHEDO 74 —NT 4V ITRICEDE IR AT v T ERM-> T T 4=V RT50%
FICEMAAREZ TR L TE 72, oMo TELX M=V —1F, (1) BEAEI
P BAOKRYOBEIET, 2237 T, a~U v 7 AZEALENMFREEAELT S, 2
DIBFEE, native ZRAETa~Y v 7 ZADZWEREZIT T2 <, native TlXa~U v 7 &

ELFHERVWERETORICTH D, (2) MHTRHENS, ROFREIE (& 2V IR 72
native 7oHiE) ~ORERIE, —MRICHEVHI RV, | Thoto, BAEIL, HYMZEMELTW
L EEITE, ZL<DOK (FT7AEMAD TV EPNTWD, ZOKD, BHIOAL 3T |
fEDEEZ ENZFEAE O S D 00T, < FEBRT — 2R3, F72kik OfER
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RO & ZIZH & HRREOREEKPIMIHEH SN2 ON THIS LT DA, EEBRMREEX 20,
INHDOKOB#HEE=F—FT 25D, TIT~NVIFEFICEE T e—TLh 552k
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X-ray imaging at the cERL

Kazuyuki HYODO
Photon Factory, KEK

The contrast of X-ray imaging depends on the X-ray energy spectrum. Inverse Compton scattering
X-rays available at the cERL is designed to produce a photon flux on sample that is comparable to the
flux available at Photon Factory. This would enable us to develop practical X-ray imaging methods with
a small X-ray spot and narrow bandwidth X-rays, such as micro-angiography and phase-contrast

imaging used for diagnosing cancer.

c ER L TiX, KEBE IR 15 5 2 SO ITEcT 2 s - &impgfia 7 b
VHELXMAERESE D ZENTE DRSNS, ZOXBIE, EREE un BEOKRE
EOMNERTHDZ L, HAXBTHDH L, TXAFXT—HLETHDH I LR ENEHT
b, AA=VUTIFIAT 25EIIE. 1RO X EEE L W cA A= 7
H LT o2 WG O ZER S ERE. IR RRED KiE7Z2m L lifF S,

IO, EERZEZRXBA A=V IR T, BIUE, KA YRR TRl 6
XAV TEBRIN TV D @M MRRE. SR ESMREA A — v ZIERE OLGHF
(ZBEE LT, BRARIGH BRI AN ER 2GRS 2 0 B oM a2 T 5 2 LT
5EEBEz2bND, WHEAXMRTHLZ EEZFIALIEMN Y NTA M A=V 75
INERTHLZEEZFIA LI RT AN A= 7YE ZVRTFHER SIC L D00
a2y FTA M A=V TEREDOHEIENEBRTE L5 THA D, 7ol 2 iEmMEe X #igH
WEMAADELM/NIERA A—V 2 7T, BEHSEEA XBRIC X D0 m R oER%
KRBT L7223 B, AVEEEIR (SR 2 SO W E OBRRITZE . SHOBTHIIRIR T 1ED
AR ZECE NS DR Z BB LI EERA~ORS R EL SN,

EBHIZ, cERLTEBETXLIFHA A -V VIEOHAEEICLIH LA A=
7Ty M7 —LOBELHIFIND,
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X-ray Imaging with SOI Pixel detector

Name Yasuo Arai
Affiliation High Energy Accelerator Research Organization (KEK),

Institute of Particle and Nuclear Studies

<Synopsis>

In KEK Detector Technology Project, we have been developing SOI Pixel detectors (SOIPIX)
where both radiation sensors and readout electronics are implemented on a Silicon-On-Insulator (SOI)
wafer. The SOI wafer has a thin layer of integrated-circuit electronics and high-purity thick Si
substrate, and these are separated by a thin oxide layer. The SOIPIX can achieve high resolution X-ray
imaging since it is fabricated with fine semiconductor process only. Furthermore, each pixel has
CMOS integrated circuit, so in-pixel data processing such as time resolved measurement, energy
discriminated detection etc. can be realized.

Recent results and future prospect of this technology are reported.

KEK OWIEZRBARETIT, Rt p—LBriloLy br=r 2 &2 — Kz ¥
SOI Pixel %% (SOIPIX) DBH¥E %1T-> T 5, Silicon-On-Insulator (SOI) 7 =/ ~— & [ TEFE
[F3% 2 358 20 Si @ mMEDRE W Si BE, MEEZEICESDEZLOTH S,
SOIPIX &, 8RB THIF O A CRE I D %, EFICEREMZ X BEBRI S5 D,
FAERICERMAIBE I ERH SN D FND . WERAFHETH o R EIES = XL X —F
BURE LN EB KD,

I DORERE R, 4B O RIE LIZOWTHRET 5,
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Fig. Cross-section of the SOIPIX detector.
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Figure. X-ray image of a dried fish taken by the SOI based sensor, INTPIX4. Photograph of
the sensor is shown at the upper left corner with basic parameters. Contrast Transfer Function
(CTF) of the sensor, which indicates ability of resolving fine structure, is shown in the upper
right graph. The graph also includes CTF of commercial X-ray sensors (A: X-ray flat panel
sensor of 50 um square, B: Fiber-coupling X-ray CCD with effective pixel size of 23 um
square, C: X-ray Imaging plate of ~50 um resolution). SOI sensor shows superb resolution

especially for fine object.
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Clinical Application of Synchrotron X-Rays

Hideo Tsurushimal), Alexander Zaboronok1), Ryunosuke Kuroda2), Masaki Koike2),
Kawakatsu Yamada2), Kazuyuki Hyodo3), Shonosuke Matsushita4), Akira Matsumural)
1: Department of Neurosurgery, Faculty of Medicine, University of Tsukuba, 2: Research Institute of
Instrumentation Frontier, National Institute of Advanced Industrial Science and Technology, 3: Photon
Factory, High Energy Accelerator Research Organization, 4: Department of Cardiovascular Surgery,

Faculty of Medicine, University of Tsukuba,

<Synopsis>

It has been reported that a combined treatment involving radiation and anticancer agents including
platinum is useful for the anticancer treatment, because of the platinum absorbing the X-rays and
releasing secondary electrons. However, platinum can absorb only an X-rays with a specific energy,
whereas the X-rays used in clinical medicine are white X-rays. Moreover, the dose of anticancer
agents is limited owing to their unpleasant side effects. We are attempting to develop a novel
chemoradiation treatment system with high specificity and high cytotoxicity, by replacing white
X-rays with monochromatic X-rays, and using an active targeting drug delivery system to increase the
platinum concentration in cancer tissue. And then I will talk about the potential of synchrotron X-ray

in the imaging machine.
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Talbot Interferometry with inverse Compton scattering X-rays

Atsushi Momose

Institute of Multidisciplinary Research for Advanced Materials, Tohoku University

<Synopsis>
The property of inverse Compton scattering X-ray beam produced at compact ERL is expected to be
highly compatible with Talbot interferometry from viewpoints of its spectrum and beam size. A plan of

application study of X-ray phase imaging with a Talbot interferometer is introduced.

SRR DR & WG D XA A A — 2 > ZFRIEIE, 1990 B0 Bk~ e FiEN
ERIN TS, XH Talbot T-#FH[1]1E 2000 F-RIC A - THIZES N D K 9 1272 > TR A A
—VUTHT AN ATH D, XEag T2t rFE & UTERT MR AR D ik fE
WHNTEDEZAPRETRERETHD, vorrnm b UBELICRE T, EEBRE XK
W (vA 7074 —0AXBE) THEMWREBEIERINTND, £72, X## Talbot-Lau
TG E TN DRI TIT, BHE 7+ — VW ADXBFETHHET 2720, =
NC X pEAERER 2 EOTa =7 NBEITHTH S,

ST, Xt Talbot ¥t DA MK E LT, O RO W XFRIFICRT L CTHEES 5

(R B2 LT LML L) 2 &, QBREWE X L THlET 2 2 &, 0821
bd, fmllE 277 v 7T MWDo = M7 2 MITEWFETH L, Zh
1L, CERL THEAND TEINTWNDW a7 F U BELXBROIFIEETEME - 72 XBLFHA A —
VUTMPTADZEREWL TR | B, Z2M0 MR, TRig RFf 7 & O ARV T
BTN I S AL, mERFERDRRICR DD W EN D, cERL PR Hlza
N7 MEESNDERRHIUX, RA A=V 77Ty MAR—AXS BTN BETTHA
Do i ClE, RFIEOBRFERME L TV E Tl L CE 2R R LI L, %I cERL
~OHFFEIR D,

[1] A. Momose et al, Jpn. J. Appl. Phys. 42 (2003) L866-L868.
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Fingertip microangiography using compact ERL for early detection of
diabetic microapngiopathy

Hidezo Mori, M.D., Ph.D.

Tokai University School of Medicine

<Synopsis>

Diabetic microangiopathy causes acetylcholine-induced paradoxical vasoconstriction in arterioles
(20-200 um). Because conventional angiographic systems lack sufficient spatial resolution (100-200
um) they are not useful for prediction of diabetic microangiopathy and to monitor microvasculature
for the prevention of lethal cardiovascular diseases.

We determined that fingertip synchrotron radiation microangiography has enough spatial resolution
to quantitate arteriolar diameter changes, and to visualize arteriolar paradoxical vasoconstriction
induced by acetylcholine in diabetic rats.

In order to expand microangiography in clinical settings, a new light source is mandatory in stead of
synchrotron radiation. Because large cost of construction for synchrotron radiation facility is a big
obstacle for medical needs. Compact ERL-dereived laser Compton X ray is characterized by
quasi-monochromatic nature and small focus (<40 um), therefore it would be suitable as a light source

for microangiography.

WFFE D BB & B
B R Ip B BT S T2{8300005 A28 L 5, A £820-200 u mODF/INILE FR 28 53 % DFEIE
BeliiA 2p U, R, BumpOBE, BIIREECIEIG BRI (L AEEZE, INMIZEESE) OJRKA & 72
% o AT CIIME PRI MR MG BR P E O R IR O 72 6D O Hog) 72 (R BEEE SRR 2 B 3% 5
Do
Feta - JHAIRY 7R A
O I0IN LAE OB RE Y FL 5 13 3 AR O BE PR M BR PR 1T BT L CRIET D, 2 a i
EHROBEZMLE L LEWVEREOMEEY L L THEET L, S5, WD/
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L&+ kJL/AX Hokubu-Shuttle-Bus HKIEtE2 23— & KEK /N\RBEZIFR
2011.10.01 XIEAR %2 HIE{TOperates Monday to Sunday  Tsukuba Center & KEK Bus Timetable

#l<&Fare: 300yen

06:55 -—) 07:13 06:20 - 06:43
AEERS A RILAARIE,
07:30 07:48 06:50 07:13 NKIFtoa—LgEla
07:55 08:13 07:15 07:38 EZETL L ET,
XKIEEA—DINRFE
08:30 08:48 07:45 08:08 B(33F&TY,
08:55 09:13 08:10 08:33 Note:
* Hokubu-Shuttle Bus
09:20 09:38 08:45 09:08 operate between
10:00 10:18 09:20 09:43 Tsukuba Center and
Tsukuba-san-guchi.
10:25 10:43 09:45 10:08 -The bus stop number at
10:55 11:13 10:15 10:38 the Tsukuba center is #3.
11:25 11:43 10:45 11:08
11:55 12:13 11:15 11:38
12:25 12:43 11:45 12:08 i
12:55 13:13 12:15 12:38
13:25 13:43 12:45 13:08
13:55 14:13 13:15 13:38 HO1 DK [EtE2 45—
Tsukuba Center
14:25 14:43 13:45 14:08 ( 10min.) <@ @~ ( 15 min.)
14:55 15:13 14:15 14:38 HO2 fE4 Hanabatake
15:25 15:43 14:45 15:08 ( 5min.) ~@ <@~(3min.)
15:55 16:13 15:15 15:38 HO3 REER 54—
Oho Madoguchi Center
16:25 16:43 15:45 16:08
(3min.) <& “@~( 5min.)
16:55 17:13 16:10 16:33
Ho4 KEK
17:25 17:43 16:35 16:58 (4min) g @~ (3min)
17:55 18:13 17:10 17:33 HOS )
KIEDZILARRIN—S
18:55 19:13 18:15 18:38
( 9min.)o 0( 7min.)
19:25 19:43 18:45 19:08 HO6 B E Ot 4—
19:55 20:13 19:15 19:38 Tsukuba Madoguchi
Center
20:25 20:43 19:45 20:08 (12min.) <@ <8~ (10min.)
20:55 21:13 20:10 20:33 HO7 FiR L
Tsukuba-san-guchi
21:25 21:43 20:35 20:58
21:55 22:13 21:10 21:33

2012.0.25 KEK Users Office
22:20 22:38 21:40 22:03



K2 32—
Tsukuba Center

KEKEDKIE U 2—R/&, "BEgk/ A R” & "D R HBITLTLVE T,
Kantetsu Bus and Tsuku Bus services between KEK and Tsukuba Center.

KIEE2— © KEK NRBFZIER Bk )
Tsukuba Center @ KEK Bus Timetable ( Kantetsu-Bus)

T g ¥4 Fare: 430yen +aHMEB
Weekday 2012.06.18 W IE R Saturday, Sunday. National Holidays
KEK  KEK »0((&-&‘/9— KIEtE 52— » KEK KEK » KIEE 52—
KEK KEK ' Tsukuba Center Tsukuba Center KEK KEK " Tsukuba Center

KX KIE
58— 23—

07:22 07:37 06:28 06:50 18 08:10 08:32 71 07:33 07:55

C8 07:50 08:05 71 07:33 07:55 71 08:45 09:04 71 08:28 08:50
18 08:10 08:32 71 08:28 08:50 71 09:00 09:19 Cc8 09:05 09:25
71 08:45 09:04 c8 08:50 09:14 Cc8 09:35 09:50 71 10:18 10:40
71 09:00 09:19 Cc8 09:25 09:49 Cc8 10:55 11:10 Cc8 10:25 10:45
71 09:55 10:14 71 10:18 10:40 71 11:00 11:19 71 11:28 11:50
C8A 10:00 10:16 Cc8 10:55 11:19 71 12:00 12:19 Cc8 11:50 12:10
71 10:30 10:49 71 11:28 11:50 Cc8 13:20 13:35 71 13:23 13:45
Cc8 10:55 11:10 c8 11:50 12:10 71 14:00 14:19 Cc8 14:20 14:40
71 11:00 11:19 71 13:23 13:45 71 15:00 15:19 71 14:28 14:50
71 12:00 12:19 71 14:28 14:50 Cc8 16:25 16:40 71 15:28 15:50
C8 14:00 14:15 c8 14:50 15:10 71 16:35 16:54 71 16:58 17:20
71 14:00 14:19 71 15:28 15:50 71 17:30 17:49 Cc8 17:20 17:40
71 15:00 15:19 71  16:58  17:20 c8 17:55 18:10 71 18:28 18:50
C8 16225  16:40 C8 17220  17:45 71 19:30 19:49 18 1845 19:05
71 16:35 16:54 c8 17:50  18:15 - KIFEE—DINAFEBIIEETT,

8 1700 1715 71 1758 1820 P RHEST1E: DT I— o TRR

- R#iFESC8, C8A:

71 17:30  17:49 Cc8 18145  19:15 HKIEEVs—e TU/ - KTE

P Ry - I N-Oi::.‘ﬁﬁﬁ%l& THER & 7O/ —OKFE

cs 18:30 18:45 c8  19:30 19:50 *The bus stop number at the Tsukuba Center is #5.
71 19:05 19:24 18 20:50 21:10 *Route Number 71: Operate Between

Tsukuba Center and Shimotsuma Station
71 19:45 20:04 Y e *Route Number C8, C8A: Operate between
c8 20:05 20:20 E=HYUET, Tsukuba Center and Techno-park Oho
*Route Number 18: Operate between

There are two kinds of buses service between Tsukuba Tsuchiura Station and Techno-park Oho

center and KEK. Kantetsu Bus and Tsuku Bus (back side)

2012.06.18 KEK Users Office



Tsukuba Express Timetable DCER - BHREE A F 4 AE R

Tsukuba Kenkyu-gakuen Kitasenju Asakusa Akihabara

DLXETOVAT L ARBAR i local | 0 3 47 53 57

2012.03.09 . ) )

2010.10 01K E LR X R Semi Rapid () | 0 42 48 =
F¥H Weekd B Rapid (£) | 0 35 o 41— 45
sexeay Note: D<[ETsukuba + FXZE[F Akihabara

5:07 5:59 X11:30 1223 [X17:21  18:13 530 6:27 [X11:45 1237 [X17:40 18:33
'HE 5:28 6:13 11:44 12:47 [X17:32 18:24 5:45 6:42 11:52 1254 [X17:50 18:43
X 5:32 6:24 1#11:55 12:40 R17:48 18:33 557 7:00 R12:00 12:45 R18:00 18:45
X 5:51 6:43 [X12:00 12563 [X17:51  18:43 R 6:05 6:50 [X12:15 13:07 [X18:10 19:03
X 6:12 7:05 12:14 13:17 [X18:02 1854 X 6:20 7:13 12:22  13:24 [X1820 19:13
X 6:32 7:26 HR12:25  13:10  R18:19  19:04 X 629 722 R12:30 13:15 1830 19:15
X 641 734 [X1230 1323 [R1821  19:14 X 645 7:37 [X1245 13:37 [X18:40  19:33
R 6:56 7:42 12:44 13:47 [X18:31 19:24 6:52  7:53 1252 13:54 [X1850 1943
X 6:57 7:51 412:55 13:40 18:38  19:38 R 7:00 7:45 X13:15 14:07  '#19:00 19:45
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