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Abstract

Ultra-short bunch length measurements have been demonstrated with inorganic Pockels EO crystals such as GaP
and ZnTe in various FEL accelerator facilities, so far. However, GaP and ZnTe have their own absorption properties at
~11 THz and ~5 THz, respectively which are equivalent to a frequency domain of the Coulomb field associated to the
electron bunch. Therefore, temporal resolution of the EO sampling method with inorganic crystals is limited by ~120 fs
(FWHM). On February 2012, we succeeded to measure the bunch charge distribution of the relativistic electron bunch via
spectral decoding based EO sampling method with an organic Pockels EO crystal; 4- N, N-dimethylamino-4’-N'-methyl
stibazolium tosylate (DAST) at EUV-FEL test accelerator facility, SPring-8/SACLA. Organic Pockels EO crystals with
m-conjufation material, such as DAST, are expected to achieve 10~ 15s of ultra-fast response and a few tens fs (FWHM)
of temporal resolution. Afterwards, we improve axis uniformity of organic Pockels EO crystals, crystal alignment to the
electron bunch, surface polishing and anneal process techniques. In addition, an innovative THz detection scheme via
surface Plasmon resonance will be introduced and discussed which realizes to prevent the measurement systems from
radiation damges.
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Figure 1: EOS setups installed for a seeded-FEL oscillation experiment at EUV-FEL test accelerator facility.
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Figure 2: Pockels EO crystals and Ce:YAG phosphor
mounted on a crystal ladder (a), EO signal intensity spectra
with ZnTe (b) and DAST (c, d).
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T 4 IV KBRS X B F o > N—KH DK
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120 WA DHEEH S, DAST O EO iGN ZE R 0T
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BOFEEFEPFZ, EOS fHllF = >/ —D 0.5 m f2 E
HRICEREENZOTR AV V) —VEZZ—TH%, OTR
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MEEINTVART5NEEL L, BZEX 7 BN TEN
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Figure 3: EOS measurement system via the surface plasmon resonance excitation at RF photocathode gun test accelerator

facility, SPring-8/SACLA.
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PV Z—F—> 3 bbb v, %%&Lfﬁ
HlD SN ZELXHE S, TDizd, F4LlZ DAST Fiw
SRS ZEA -\ EXE, RS (RS
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7z, MEEOEBIEREIN, itz m L X857 = —) VL
WDV T HEABFEED TS B, 2014 A XD,
#@@ﬁlﬁﬁwﬁﬁé%ﬁﬁ%%&%@melAW
RO RF 7 4 N1V — REFHABRILHSRC TIT 9,
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BNV TFRK DY —a Vi EE BOS #Hlld 24
KOFENSHN, HZER 7 FO—HIC AR T T )V

EEERHAL, BNV FRR 7 —a VTR o X
T 7% 08 (Surface Plasmon Resonance : SPR) &,
BNV TWYED SEEN T, BHZEX Y FIVTO EOS &
W17 5 FiEz2iRET %,

3.1 JFEE

Figure 3 IC SPR /T L7z EOS sHUDFEE & | FAEaL
B atE LT\ % RE 7 4 b A Y — REFHEREREH
WKBIBYY 7w T RIRT, BZERX T M@ A v T
Lo LyF < TY) XA T 5= T %,
T ZLOMEZ, 7—aVIiER A< T) 7)VEE
THHEA Y FHICANT 3 AEETOFE TR
T EIRNERHBH, BLF 45° THB, @A v FHIC
SEATICR Y VA BO i ZzlidE L, 7—1a VI X
D4 Xy FHETHIEL E N7z SPR T EO A R/EEH
%, 7a—T7L—H%— U A% SPR ERILZA I VY
TEO MR L, &Lz 7T a—7 L—%— L X
DAY Z—F = g Uh b, BTNV F OB
HHTZEDTH S,

EOS FHINCHH$ 2 Y a—7 L—5— LRI L
Ti&, @ILFEL (300 nm) « EHITT (10 pd) THRIEF v —
7 HEE AR Y MV EOS GHANCRHE Uz L—9"—%
IV ASEROBAFE 2 B BIFE LT\ %, EOS HAIC B %
HERIRRE Tos (2. 7— V) TIRF VA 790 & F v —
TrOVANE 7, T Thes = (1o7¢)Y? THZ BN %,
300 nm LA EDFH (19 ~ 2.6 fs) T, 300 fs LLFOF v —
TIVVANE, bbb 1 fs/inm BZEHT S,

F e, FFBREITS RF 74 b Y — REFHHAR
IS DRI/ A—&RF, TRIIVF— 65 MeV,
INVFEfE 100 pCy, NFE 30 fs FWHM) ThH 5,

- 693 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SAP074

3.2 FUEFIEIC X % SPR BIEANHR DR
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Figure 4: A tentative configuration of the gold-plated
Kretschmann prism coupler for SPR and estimated S7; pa-
rameter for varied THz incident angle.

BNV TFE 30 fs (FWHM) ICX)59 % 33 THz 0)7—
O VG SAGHICN LT 44.2° TAS LG, Bk
TN B SPR DFEEII AFHHOR 10 %, 5 MV/m FEE L
RS 5N5, B MV/m EEDOELREICNT % EOS
FHINE. TNETORBRD S GaP ® ZnTe &\ o 74t
Ry 7 )V A EO $55 CIEAATRETH S B, DAST Tl
BACIHEN D B, XA Z<T V) 7IVIRE DT, MO
WEZEX D, FhiEsR - THz fiko SN [ E2X %,

4. Tt

2012 £ 2 HIC SPring-8/SACLA [ ® EUV-FEL if
ERHHEARIC T, ARy 7 IV A EO FEEO 0 LD TH S
DAST 7\ 7z EOS fHC A TR THIN L 7z,

MR W )V A EO §558 CTH % ZnTe Tl E Nz
EO 25581 b X, DAST OZF IR 2 5 kE <. A
DINEREN RN T ENFEERE Nz, — /5T, EHHEE
BIC X % BO BEMEDKT, #iskdhD7 A4 X b -
TRHEEICRE S IS 3B 23y 7 75 > R,
TxbH SN ODELHREE Ko7,

BEICOVTIX, AR Y 7V A EO fifmD 7T a—
7 L—Y—MaGHaICN UCTHHEZHE L. A Z 3 nm
(rms) \IZHNZ 2 Bty 2 filg s Uiz Ath, F55o0 7 —— VUL,
BICAPROF 72 BAFE « A UL U Tz, —H DB A £
MOSGREAERZ 2014 F MK OFIET %, Ry -
JU A EO FlEb D HRREIC DWW TIE. $MER BRI

®E 59 EOS IR B R ZE 1/ N> F i 5P
GRS 5 T EMARENRRIRTH %,

TDYH, ATV TR ZEE L7 LwT<
VIRIT) A LHy TS5 =T BZER T MO T, BT
INVFERRD 7 —1 V85T SPR 2RSS &, Aifdso
H7ZEZ Y7 NI4T SPR 7 EOS FHAlIT % PR K Lz,
FLAFFRER (T SPring-8/SACLA FfFRD RF 7+ k1Y — R
B HRABRIE R CHEMZ T LT 5,

HENZET IV, NEROERL/ ST XA—ZZE L
BUEF R R TS TRER, XZT U T7IVIE L LTa%
0.2 um 7875 S8, AWM LTy —a iz 44.2°
TAHENZ., i E N3 SPR O 5 MV/m F2E
Bonzdc -7z, Tz 5 MV/im RSO B IS
R 7 )V A EO F5 5 TIIMIK TE WA, DAST Tl
BRI G D 5,
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