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NEW METHOD FOR GENERATING COHERENT THz RADIATION BY
MEANS OF H/L. COUPLING
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Abstract

We propose a new method for generating coherent radiation in the THz region from an electron storage ring. When
the horizontal chromaticity is modulated by an AC sextupole magnet, a horizontal beam deflection caused by a kicker
magnet produces a density modulation in the electron bunch after a number of revolutions. This density modulation
would generate strong coherent radiation in THz or sub THz region. The radiation has a band structure in wavelength
with higher harmonic components. This radiation is extremely strong, can be tuned by controlling ring parameters, and
is easy to generate. By appropriate choice of ring parameters it is possible to generate radiation at 1 THz.

EFEV L SOHLIY ) T2 Lvak—L 2 b THz B34
EORR

1. FLC®HIC

BRSSO THz Ml b — L2 MR &
ZORATEEHELS NSO T—~Th b, [RE
Y1 & X7z THz 83k IR 2000 4ELARIIC (356 2 72
TR | IEER T 2R — o LI S
TV EBE 1 HE Vo LV OEBET 25T
VFMNSLDa—L» MR TH DD, ERNE
L ERZDLMENWFFTE S, 0.1 THz BRE 2 51354
EOMEIMESR N O S Tnbd L, vz m b
0y TCHHEAYTFE— R TEETIVUIARZEMICE
K925 \—2 N REIRS TH D, THIChH
oo Z0nBoMESRERNRE < FHBELZ
Mol-BHEE LT, MM LFIHMASD TRE)
THoTHmNETOENDTEAD, MEENL D=2
E— LV MU LERICRIT TV m s HET
bolz, Dk, THz SEHIBOEMTCF A IZEEICH
BL, BELZO®RECHD, HEL 7L M
L—HF—%_XR—RZL7ebDe L, EgmL Y 2
R NREENHBEINTLL bbb L oo
TW5, NEEEDS D THz B b EE & 22300 A3 B
REEINTENIAL TS LTS, Ko7 7Ta—7L 0/
HA o7 ERFRAEORAIZRE SN TWDH DN
BIRTEA 9,

THz YR & L COMEEHIL, Z DRk % MEt L
TR S LitZev, @R AT —7 8 ok &
B DB AR D FIC L0 H AR 2RO
THEHLAETHD L, EEICHT-RFE L IRZIN
TWa, £/, B— 2 Lo BB S B EIE & 70
DWH571EA9, Z9 LIRRIWTERY v 7 ORE%
E2DHE, BETE—2OMIMLEBWZEMNEIED
THEIZ—ODOFHTH D, MM E eI
HEICEZ D0, BRI T OFRMED & S,
EHEME 2L —a bR E LRV,

BEICF &~ DR L2 HFIE[1TlE. it 6 MFERK
ACEFEWRIa~T 4T 4 —ERENT, Fv

H—"TCTEEFHORX—4 hva ARENAZE - 3, B
HINZ TR DO Z LT N F R AR S 1L, TERE
ODab—Ly MNERBPELNDIXTTH D, Figkie
L—HF—TETE—L2E2 AT AT IERKZR =
t— L MNEEBPELNDN[2]. ¥ v —EEA D
EOVEETHENGWENZDOITEDAY v N TH
Do 1272, Z OFEIXEBEAR IS e O FEE L E K
fEEFRAT2DT, fMEKRFDOIZE L ETEWVIKES
IR 2 720,

ZDOVAR— FTiE, KEFMICEHEEZ SO
CFMNBE, BOA D= AL DBk —L 2 MK
WRFEAEL Y DEERL, HlRRE LTRET
Do HELIRDB A= RN, KEFHR—Z o
REh v —2adlhi FmoEhcol vy 7 27 (HL
coupling) TH 5, KFEF RN EEFFo
FOR—% v UNAREFRD S TN EERICE
iz, ae—Lr MNRRE 2D, ZOHEEE
B LT 5 & BT OIERRIEIE D RN B
e E W E R S o 2 e — L > N THz U TH .
EREK E LTCRAEMNEELEWVWI AU v FRbH 5,

PLTFTIX, ZoOKERFAFyZIZLDdabe—1L
N D JFEBRIC DWW TEBA L, i e i RS R A 4R
R

2. EKRHEER

2.1 W F AR

bR MLNIZEIE AN FIE, BF5< CERN
PS THIHl S 7= @ kT — RO head-tail instability |2
LDNRNUFIARERTEA 93], SERICFE LTI Wn
N, AA—=T L LTIELOEE L b — /L FIC/E
AHIENIHLDTHD,

WA R D FEARFHE 2 Bk L Tk~ %, £,
E— AN —F ho VIR ZG LT 5, /R
T AT A =RNHDHDOT, B—AAENIHES TR
ENFICENHTL B, NTEL L

-209 -



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

Ay =2méS (1)

L%, 2T ™ n lZFNER betatron phase
shift, chromaticity, momentum displacement, revolution
number ThH b, V> 7 u br  ARENIC K-> T,
JAI#ZIZ =R — DTN B — DG [ OFLE 2

(%ﬁﬁ%#%®&4iyﬁ@fV/&®%%ﬁ
z= CT ) E Do BRI

=—(4rla,)s(t/T,, )

KS &) Z) 22Ty bty T i%zh%“zh\ angular
synchrotron oscillation frequency, momentum
compaction factor, revolution period T& %,
@M [\ZDBIRAF LT MIRAFE T,
UZINES 3 AN

W. Guo [4] I OfEEE, B/ VA X BRFSEIC
5 FE2BFE2i, MEGMTI v I AD/NEN
“wAKﬁE#yﬁ%ﬁzék D= =
A%, BEOEEOE—AILR D, Roivz
ﬁﬁﬂﬁ@ %#%@){ﬁtf%%zni SR
VAT 5 TV D,
22 HLA>»TFV o7

ZON—F b AR & SRR AT D
D73 H/L coupling ThH5bH, 7 mr huaNTKF
HIANZ =2 b a ARET 5 E 1%, [FRFIS ﬁ%
%%ﬁﬁéo_ni BTAN—H b AARENT

NECIDE wﬁﬁfﬂﬂ®ﬁﬁéﬁékLﬁﬁW#
Et NN TFORASSBETONET, 7 b
o RE) S FEEOMGEREX S, 2O DR
I _N—2 br ARE R LT T, BEENE T
R E, xz HNO—ETOYBNIFEN & 722 5[5],
XTI

N F DL

X =4/J B, siny, (3a)

z=4/J Hsin(y, +y,) (3b)
Thb, ZZT (, ® T Twiss parameters, J,, /. I
Courant Snyder Invarlant L betatron phase Th 5, H
& /1% dispersion /& dispersion angle /° Zfli > TTF
XNTERTE D,

VHsiny,, = na, /\B, +7B.. @)
VH cos W, = n/\/ﬁ_x (4b)

DFEY N—=F bk u ARG U TR TR AL
DI, BEEREEDLFITRD,

EREII A 7V v V2RI H TRED
DT, dispersive section CTOAERBEGELND, £
7o, BEZEFHELIZOOERERIC L, Zh
:E%V/Fm%@&ﬁkﬁé

BE—LABNARRT I v ¥ U Reh FFO551%
DIy TV TR TAUTFENR
He (5)
RN D, ;%Wb B Eae—Lr > Mdhoxt LT
WHIBRAZ 52 5, H SR E 72LE TIIRE B A
FZGT VD B R AGHIR e D,

237 a~T 4T 44—

DL,

HREae—L Yy MO BT, RO
BT HENS D, 70T 4 VT 4 — %k%<
EAVTERWA, EEHIRIZKE < T D DFIZiFvn
&D®T @Hw&ﬂﬁfbtﬁmv74/
& HW5[6],
%%T*ﬁtyyan%ny%@¥ﬂ%%®ﬁ
ML, B FEMTIEONAERETTHIEL
EoTERIZED, LML, ZJua~T 43T 4—
%7/7DFHV%%H%TWMéﬁMi ﬁw

ERPHEREIN T, TR OBREIL, (FEE
DOFEHIZ XA Landau damping THRZ fﬁi’%?fﬂﬂrﬁu
TEXHEVIHLDOTHoN, ZOFREITHED

REWVEIARBEERICMHE S FNRTEDH, D& X
DT E DA% Fig. 1 ITRT,

2 [ LA L .S L LA B e (N
=1F Yo =m/2 ] "0
0 a
é—l— l,Uyo=0 _
~atb 1 1 1 1 1 .

2 E T T T T T 3 =1/4
~ 1}k _
EO— | e —
~ -1 %0‘0 —
A 1 1 ] 1 M .

2 E T T T T T 3 =112
~ 1k 4
g

0 .
E L i
~at 1 1 1 1 1 7

2 E T T T T T 3 =3/4
~ 1}k _

g

0L _
E L i
~a2t M BRI R R B R

S E —T — T T
/g\l_ n=1

0L _
E L ]
~a2t R T B B [

I Illly\l-"lul_n—Z
~ 1} -

g

E O— —
= 1} -
>\-2_ .I..-.I...I...I...I..._

S E e e e e =)
~ 1k \ _
s xj//\ _
\./_1_ 3 —
ot [T EErrul RS R .

12 8 4 0 4 8 12

7 (ps)

Figure 1: Evolution of bunch shape with synchrotron
oscillation. n is a time corresponds to a half synchrotron
oscillation period.
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7% 1 : Parameter of NewSUBARU for 1THz radiation.
Stored electron energy 0.5 GeV
Momentum compaction factor (ap) 0.0013
Revolution frequency (ay/2m) 2525 kHz
Curvature of radius of bending magnet (p)  3.221 m
Natural energy spread (o) 0.024 %
Longitudinal damping time (z) 96 ms
Synchrotron oscillation frequency (ws/2m) 15 kHz

AC chromaticity amplitude (&) 10

Natural horizontal emittance (&) 7.5 nm

H at the observation point (m) 0.2 m

Horizontal deflection (&csp) 150 nm
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Figure 2: Spatial bunch structure in #-x plane and the
density function Nz at T =13%/ey, . Both the
longitudinal radiation excitation and damping were
considered.
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Figure 3 : Power spectrum of CSR on the median plane.
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