F2EAVI/INIFERLY AV RT—HL 3y T
HEF: 201247H30 H~31H
BT SIRILT—INERFATTHERE - AR AR/ NRAR—IL

RoR

ETHZILREDIRIR &G

B EE

7H31H ()

& 5]

(FRAKRF =R BB

=

9:45~10:05




2 /2 A

1. [FLHIC
2. THZzE D ERE - SH LR
EFE—LEY
EFER

Jx LML —Y —hie
3. ERIEWM L
4. cERLMND D THZE D It FE

it

mill il




FREEEIZDRER:

JLsRE EBIE D %

J=S" 2
n?2
HRELEFDHRE

15E2
2

IRIVF—EE=7

B RIS BERE o/

| [W/cm?]=1.33 x 103 E2[V/cm]

ME DIIRE

~ MV/cm(~GW/cm2)DEFIC
EWVTHLHRAGIERILIEZR M E

AlEns,

5 52E =101° V/cm

=10 GV/cm

m |~10'7 [W/cm?]
CHDFEEIZET HEIE
BRI LN TELK

58,




THzH THO XL BFRE-IIHIRSS

S N < -
BT RESE o XA A — K, £ /32 K
ZAF— N, ,\H%F/Z/wm’
ZF—F
== CO, v — % — b 47 1 & AR
L—H%—, FiEK(p-Ge)l —
- BEFHDAT— KL —
»]jl‘__
ﬁ%t L, VI Akluny, V¥Afuah akb—lrhvrZuiu
e " /4} W E, BHREET CHHA
]/‘._. —
B0 BRE, 7ua—1_"— Hlt
IRERAT
L7 bu EZREEE— ML HES, BEASARAL—F—I2X3
=7 A HNT A RNY v IR, ZFH AL vF 7, mERNL
W H A S QTBHIES



= FL—5—(FEL)

EDXIEBRTERIRTESDR AL A —IIIAT4— L —F—,

f-f-L. RRAELGBHRZET 5,
IRETINILYETRIRLTLNADIZUCSB (AYYIAIL=F ML
KEBHRA/IN—/I\T) DFELIEFM LA #

H 7 500 W - 5 kW

FIEE RS 120 GHz to 4.8 THz (AT ZE)
JNJLANE : 1- 20 psecs, #EYUIRL 1 Hz




ae—L ok oakay st

Aae—L2rHET o< N,
\1 ae—L RS <« N2 (Ne:EFE—LNVFOEFH)

.
P, ={Ne(l- f(a)))+ f(@)(Ne)*} a: MR, c: ik

. =1/ - BFOENRNERL

67z50 #LLEE D E~100

(y=1 DIBRE TlELarmorD K E—F)

OE—L UM DR+EIRILT—BFE—LIZKY
EFICHROTHZERIRBS A Fonsd,

Jefferson Lab

Brookhaven National Laboratory

fRAXEBHEFL—F—H

- Nuclear Instruments and Methods in Physics Research Section
A, Vol. 528, pp.152-156 (2004)



Oe—L o hoooakay RS OS5

Frequency (THz)
1

0.1 0 AR EBEFE—LNVTF

[ Measured -
06| - - - - Calculated (500fs bunch length) ) N
. hniE E

Diffraction 1 o
- 1ffraction OS§9S' SOOfS, 4()|V|eV, 1OOI|OC =
37.4MHz (3.7mA)

04| -

~20W (ave)
~0.5MW(peak

Watts/cm-1

208

0.2 7

0.0 e s e S

1 10 100 1000 L.
1
Frequency (cm ') .

Nuclear Instruments and Methods in Physics
Research Section A, Vol. 507, pp.537-540

(2003) EBIRH N A5 TR THE
_ —.LO7a774)L
(7 AUAH. Jefferson®FZ2FR)



I TIANILYEIR D y/OROY

&t AAATPEE

e wnoeme:  HIBTHOEFOHA

== JarAVEENZFIA

e SERBERIZIEE
ﬂ =i N RiE ~ 10T E

UvAAOVEIR(BEFOERIL)IC
(X FREIEI R AN AR B Y
S>HEIHEENDEFE—L
HIRZRETARIRBEREZRD S
> Zalb—iarEfiibumA—2—0
BREMINANECEEAZITRE)
U e BE, ZRIE—FIEZE—RLGDT, H
GEHAERE THME) DT IE—LADE—FRFEBRIAINE
>E—FEBRBMNEE




fE2HKIZRFETD300~400GHz = H F1Gyrotron D B F

2R E /N LRA389GH EIE T, == 83kW

. Power (kW) HVE6KV_115/350_Haxpower 0 IbIK7FE u Efficiency (%) | Gertron FrequenCy (GHZ)
100 - ‘ 20 5o 3886 3888 389 389.2
Vk =00 kV _ | | 388.9 GHz
i ® .
P gt B Y e
= e N - = 3 dB width
~ 60 - O % < 3 MHz
= P o B -70
@ 1102
3 40 L < =
o = ®
o < 5 -80
o0 - | 5 £
: - ‘ k
| | | | | | | U
Oo 2 4 6 8 10 12 14O 100 ‘ ' M" \‘ MJHH H ,JIII !Ifm I \M |
1.4

IF Frequency (GHZ)

ILEfth, EmEHREHIEEMEREREE LY



DNP(Dynamic Nuclear Polarization)-NMR;EI|TE

A spectrometer designed for 6.7 and 14.1 T DNP-enhanced solid-state MAS NMR
using quasi-optical microwave transmission

Pike et al, J. Magnetic Resonance , Vol.215 (2012) p.1-9 (University of Warwick)

187 GHz TE; fundamental mode
of the FU CW VII gyrotron

1W at 2 Hz and Duty of 70% with
15 s.

284 MHz *H DNP-NMR

The enhancement is x 60.

1H-13C Cross Polarization NMR signal of 13C
urea at 90 K and 6.7 T with and without
microwave irradiation
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S. B. Bodrov, A. N. Stepanov, M. I. Bakunov, B. V. Shishkin, I. E. llyakov, and R. A.
Akhmedzhanov: “Highly efficient optical-to-terahertz
conversion in a sandwich structure with LiNbO3 core”
Optics Express Vol.17, No. 3, 1871 (2009).

SiT1) X Ls(8mm)+ LNEE & (50um) +BK7A S A DFE
ET/NT—ZTH3R0.1%, THzEiE ~3THzZERK,

L —H5—: 40 W, 50 fs

Ti:sapphire laser

Cylindrical

lens

Tizsapphire laser
system with
attenuator

1 kHz
0—-120 pJ
50 or 200 fs

\ LiNBOz
\

[THz detection:
- BEQ sampling

- bolometer

Dpt@_t_:al pulse

=
-
= = = -
i .
[}
1

¥ Optical beam

S,
"

CCD camera

i~ [Optical
- |spectrometer

Fig. 1. Schematics of the sandwich structure and experimental setup.
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Yeh, et al, APL 90, 171121 (2007)
Hebling et al, IEEE J. Sel. Topics in QE, 14, 345 (2008)
Hebling et al, JOSA B 25, B8 (2008)
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Gerhard, et al, Appl. Phys. Lett. 101, 041109 (2012).

-

cylindrical

—>

THz OUT

38 =2 £ A

Coupling ratio Coupling ratio

Coupling ratio

thr\|rl|rq "1||

| M r || |
[ I
D'Bl W |I|.J'1 J'Mhh‘u'nulh'f 1 ‘l
0.6 I||r o AP ,J|U |
o4 Il II L .‘ o Hh
] I '.:I Wy T A T L i '1’
DIE 1| ‘1 I'.'- I114
l b | { | | \ 1
1.0 | 100 pm gap _
| NN -
A w1,
" W Wy UM.-“- VAT Iulll .
i ot vy Yl
0.6 f ¥ _.I"ln'l Ao ,"'\-rw-\"hr Y | 1
| I W, v l.'l 1
0.4 Ij’ﬂ, il Vklllt;.l

— 30 mm PPWG
— 50 mm PPWG

—— 0 mm PPWG lf"'

00 02 04 06 08 10 12 14

Freguency / THz



ERVEZHALL-THZROBERR

FHE A 101# # 'j >

Field enhancement factor (@1 THz

D=2um ., - - |
u ref. 2 20 =
~ 4- " — V-groove A ]
= 1 \\-/ 1
° = 1 Q 1
5 ! 2 15
. 2- o = ]
= ! S
5 0 ~/ 5 1 e
o)) N \ ,I ) J
2 : £ s
N 9] ]
-2 Z ] .

< i

r—+7T '+ 7T T T ; O r — T T — Ty T ,,,...”—

12 14 16 18 20 22 24 10 100 1000

Time (ps) D [um]



Cherenkovi B A LERBERBRERALNVEOY VTV THRF

SiTYRX L
Q Q (SI=ATL—H)
) HwAGE
X \410
LNE R IR

Probe laser

s @ /

EEVEEE Q SiL—k




Cherenkovfii fBEE & &%
THZ;E D S BEEO 'U'/? JZs)

parabolic mirror

~

BNz

IRy

S-pol

THz pulse \

< I > lens
f-200mm
=t
THz emitter S-Pol.
(Spiral PC probe fs-laser
antenna) g (1.55 um)

pump fs-laser (780 nm)

O Side
\ A4
—|- Metallic
______ O Wavegunl
o
----------- Sip
@ LN crystal

Cc-axis

To photo-detector



ERBVEICKHREEM  EFRIE0.3mmE LU0.1mmDIFEE

-3
1.0x10 !
N Si prism + LN 2mm_ (bulk) 2012072321 _
8 0X1 0_4 B ” X 1 97 Si prism + LN 40 ¢t m 2012072302 =

= Si L —h0.3mm + LN 2mm(bulk) :20120720a2 =

—4
6 . OX 1 O B Si 7L —k0.3mm + LN 40 um :20120724b7 =
X121

Si FL—h0.1mm + LN 2mm(bulk) :20120725b1

4 . OX 1 0 B Si FL—h0.1mm + LN 40 4 m :20120726a2 7

20x10™*
0.0

Al/]

-4
-2.0x10
_ -4 | Si prism + LN 2mm (bulk) |
40X1 0 e Si prism + LN 40 u m(Z#FE R 5mm X 2)

i Vi& Siplate 0.3mm + LN 2mm (bulk) N

~6.0x1 0‘4 _ U —— Vi# Si plate 0.3mm + LN 40 yt m(ZEE4R 5mmx2) |
. Vi& Si plate 0.1mm + LN 2mm (bulk)
] e \/7& Si plate 0.1mm + LN 40 y m(li%%#& 5mm X 2) |7

-8.0x10™ !

time[ps] 20



Denmark®DJ JL—J(Z K BHEER

Iwaszczuk, et al, Opt. Express , 20 (2012) 8344
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