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STUDY OF NON-DESTRUCTIVE BUNCH LENGTH MONITOR USING COHERENT
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Abstract

Smith-Purcell radiation occurs when charged particles pass near a metal surface with a periodic structure. The
wavelength of this radiation is defined by the observation angle and the period length of the diffraction grating. At this
time, if the bunch length of the charged particles is sufficiently shorter than the wavelength of the radiation, it becomes
coherent radiation. By measuring the angular distribution of the radiation intensity, it is possible to obtain information on
the spectrum of the beam, i.e., the longitudinal shape of the bunch. Very short bunches of about 100 fs can be generated
at test accelerator t-ACTS, Research Center for Electron Photon Science, Tohoku University, and thus coherent Smith-
Purcell radiation can be obtained in THz frequency region. In this paper, we report the plan for a basic study about

coherent Smith- Purcell radiation.
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Figure 1: Angle dependence of SPR energy from an
electron. Solid and dashed-dotted lines show the emitted
energy for the different impact parameters of 0.5 and
0.8 mm.

22 ab—L U RAI A= N—Y LR
BN T ORIDBAEEXVEWGA I,

1 2 DEF LD KT O FEDRIDZ L2 L > TEFD
EHN, D 2 Tl L 7= e —L o MRS 72 5[ 4],

(%) = (ﬂ)sp [N + N,(N, - DIf@)I?] (@)

dQ
Tb— L2 M CIE A R S 2N F IR I T
[f(w) |2 EREIE DS F DRfETT TR DI & Fi - 7=
HMRNE END, DD K O BN IEART MV D
INCTTEIRDTERBIEDND, S TFENELRDHEID
B JE I DRy ORNE N T2 D, 100 fs LLF DA T A
SARDOANFROBAIE 3 THz L0 E & R EE Tl
ETDHULENDD,

3. NUFEREHA

3.1 ANUTFEROEHTIE

SPR D 5341 2 7E 9 HZ & Tl 32 BT S 1
D JE RN U7z 8 e B30 PR o0 U R EE 3 S 6D,
ZOFE, H E’Jk?“é/\/%ﬂ]ﬁ TN F RN+ %
BT 572012, AHEDORRER OV —T 47
%ﬁﬁb\é_kf f“b\ﬂ&fﬁf(pﬁfujz%jy/\-—ahé

T, HDEEOEPTHE &2 H O CRNE L7z ik
D8 JE 53 A7 2 JE W B AT MLV DI E W T %, ZDJE
B EL AR MK T, JIE R O JE I BRI 2 A IE L
7HOZT, SHICHE TORELETHO Oy %
Bz kf%#ﬁl%bxﬁ%ﬂéo XL TELNT
FEARR IR LT, W7 —U B AEATHZ L TID /N
FIARD RO BIND, ZOBE R/ IMIFEDE TTIZT T~ —
A7a=seIERHWBIBA[5],
32 ANUFEFHINCBT A

RIRDOFNETNFEERDDIITET SPR D JE W
AR NV E RIS DM BN DD, FDT-DIZiT <
DINDEMD DD,

1) BT B otofﬂzﬁzﬁwﬁﬁ:ﬁéf:&)a:\ a
NENOBLA A TEOZIE R LB 2RO KE DOl E

PASJ2019 WEOIO1

PN 725,

2) E£7. FRBART ISR FTRIRE F 255

WRICEBWCT, B ELHE OGS OME 2R
BN BN, _@k%9§f®/f//\7b/\°'7%~§?%fft
TEIZHR L CWOB BN D,

3) SPR HRJE D AR DA S AT ML 23K
DAHWIETIL, BAICLs IRV I T T RE RS
5D,

DIZDWTIHE, —AIEBEFn OS2 T
WAHRITE S AT LD JE I B2 FRNCHIE L Tl
EMEZDND, SEIOFHE L TOD IR TIIE — B
ELTCTR LD LLEGRIEAITHTET SPR O5# AR
THZEARMEFTL TS, CTR %4 W CHRTIC S U F
FEaROTEE, ZOH%FEUEMETERSNIZ AU TF RN
ER9% CTR & CSPR % [Al—DORIE T AT L CHHAIF

B WAL TR, Vv —T 4 T HRETDHAT—VIC
‘—A%MIJ)EH@:? ZREL, N TF OREY A XDOB]
e — LTV —T 4 VB ORHICHATZ %
EZTCWD, 2, 3D NI 7T ROFHBIZEAL T
X IEOR NI I— DRI 7 vy &2 VT, 2
SOIE R 7T RELTRETHZET SPR O
SR A N5 T E ThD,

4. EERETE
41 SEBROHEM

FEERD Fhhh LT, AIA S — Ut o FAR R 72
BN 52 L2 g0 B &5,

FTHIOIE, PIEDE S 90 5 mD SPR ZHiH
T 5, ZOMAETIHEHIE 250 pm ORI -2 -
EX 1.2 THzO BRI EHND, 20 90 FED FdHzou
T I —T A T ERIRBRICENDN T ZETA LRI
A= BB LA MR T D,

Fio, WESCHE DA EERFHEOFIC, AT K

EEALSH L&D SPR OIRE b Hi>H THER T 5,

42 EEBrborTo

Figure 2 ([CHE RO N7y 7 H R4, BZEENDEY
H:lll/ﬁ_v/fb‘/l///q:{j:u"' J:D SPR 0)%/\71\/1/%;:1‘{5']
T 5, MHEHTIE, THz SEIRICIEE OS5 EEMR A
(PYD-1@PHLUXI[6]) & FHNCHELIZA T, fht % T4
FHIANDRNC T /S —F v 2l 3 e TR 5 /4
FAZFREL., F072WAEO LD 2845, 7
N—F Y EHDENIT—DME LN ELTHE S L
T, B AEIZOWTOBRZ FTREICT 5, Tz
Fig. 2 |RLT2d912, B — 28D E F 2 51% CTR 27—
DHFANTELINT/2>THY, CTR LD LLEGHIE HHAT
ZBHINTIp TN,

TSR EE DA LRI W IRT A— R AF %1 nﬁ"ét
DOBRENAT — IR ESND R OB el Es
Fig. 3 \Z/RUL7z, 2OV BT ET -, EHTHs 7K il & 45
FEDOAETT NIZIT—NREINTEY, B —,ifl B3R

MOAF LT — P — KA P S TT TA L A NIH]
M3 2Lebl, 37— TSNS OTR Z N TE— A
PEE VA X OFEE - gl bAT,

-41 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 WEOI01

Figure 2: Experimental setup.
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Figure 3: Grating and mirror on a movable stage.
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Table 1: Grating Parameter

grating block size (15 mm x 10 mmx10 mm )

grating pitch 0.25 mm

number of groove 50

depth of groove 0.08 mm
width of groove 0.15 mm
material Aluminum (A5052)
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Figure 4: Manufactured grating. Right figure shows a
magnified view of the grating surface.
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