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Positron
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B EZEDOSRD0.2E(C1300/\>F2EFoTH<,. B LWoORAISRILID/I\ZFZD<DE. ENHE

mES ERET/\>F(F. DREVWSUSICESHT elzict

<. n REIRBEORDELES 3B L. BRI
B 1300/\>F & EDE SR/ F—>TDL BHMER A IREDERYG S,

MEhds S B 300HzEWSO(E, RENERTRIER <8
m66/ > FEVDEFEENICLT,. TNE3ISUD I CEDHE T, REF/LEDIRL,

(300Hz) C &I(C20EEEDIRL. 1300/\>F%&D
<DZ&lcUrz,

197ns 197ns

B —
I T[] <o |JLTHEIE 1

33 bunches «+—— |} 133 bunches

Drive beam energy 3.0 GeV
Bunch charge 4.0 nC
N of bunches in a pulse 66 bunches

Bunch spacing in a pulse 6.15 ns

Average current in a pulse 0.78 A

Pulse repetition 300(100) Hz
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Flux Concentrator as AMD

Conversion
B EELEBEFIEIRSTARLNYZEFRFODT, KL Target
W E— LY A XZELZ D RELLTH AELAYZE IR Metching
1:[” wL7=0yYs (gamma or e-) SYIee ————

——

B ZND1-8IZFlux Concentrator& U\ 455G/ NILRAER
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adiabatic invariance) £E5. (Wikipedia)
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Capture Linac

B FCZz= /5 EF (I EfRZIIRss (Capture Linac)
([SIEDIAFEND,

B [FEF(IRENICIEBEL TN, EAMEIICKE
<HEAD., THRILF—WIICTHEKRE<ILNDTLDB,
B COIORBEFZEECIMRLUTHE., DFELILE
TEADIF—EDHT. Z<DFEFIFED Z(FL

cCLED.
BEEFZIRDININEES (RF Capture)idh' s,

RAZ(CHMEL TUL K DM Capture Linac DB, %
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Captu re Llnac with APS caV|ty

0 APS Cavity F = 1300.0236 MHz 3Hz TMO10 APS Cavity F = 1300.0236 MHz 3Hz TMOLO APS Cavity F = 1300.0236 MHz
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B EFFZEGEUTILE (KILF/NFNE) 9
B2E. FIDINFHMED IERRIGICK D, EIZH
BRICHD U, BAD)\F(EDFELSIDHERERLN,

B ZEEYAMIDZRBEINE, DFRLMHETED,




Beam-loading Compensation in the capture linac

B EEFONEE (on crest HE) B Capture LinacDiza (off crest fllig)
B EEESGAES - SIS = RFEIE B RFERZ EE—ABHGHREARICIRUY,
B RS THS - JEEE = RFEIE— F — ASiE B SEHFZENELDSELTE. UENERD
B ' \ e _ DT. RFEZZDOFHELTE, E—LEFZZ
Gl &R T I CHIEREISZ NS \ N .
_ ?;%EQDH%&%\TH%TDDE% ZEFELULIRDBEKD AT = o h e LA,

Im Im

I[BES S IBESENELS,

Im

JI[ESEEL ST

Beam Loading

Beam Vector

Beam Vector Beam Vector

Input RF
= Field

Input RF
= Field

C
w, Input RF

Beam phase
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Beam-loading compensation with Phase-Modulation

BE—AO—F+a>200fE : ABWRFICKDEZEE—LABIZD
HMNEIC—E ERBDFEHFZIED.

BE— LD ATOLRXMEREFSFTIE. ANRFICKDEZDAIAE
ZICUDDISULTPRAINENDD. (Phase-modulation)

Beam Loading

BB ES 2L -3 0

t t—tp
V(t) = VRFo(l — e_?) CoS wt — Vbo(l — e_T) cos(wt + 0)

B UAHESIL—>3>HaD

t—t ..::EEEEEEEEEEEEE%;::._
V(t) = Vo(l — e_%) cos(a)t + q(t)) — Vbo(l — e_Tb) cos(wt + 6) Na Input RFC

Beam phase

AT 2L —>3> : c(t) EAREEZERE I I ?
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V() = (Vi cos ot + Vi (6) Vo (1 — e 7 Jeos(ot + 6)

Vio coswt : NEZRIGT D EEZDRFICKDELS,
E—-—ANRZRBUIEDOBEE. COIET—EICUIZLY,

t—tb

V() = Vol — e ) ERNIE LU, TDIERFIC K
DEIZS

_t=tp
V(t) = Vipcoswt + Vg (1 —e T )cos(a)t + 6)

t—tb

COWNZEV, = Vb0(1 _e ) LTS AENTRT L.
V(t) = /A2 + B2 cos(wt + ¢)
A=Viy+V,cos8, B=V,sinf, ¢ =tan ' B/A
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V(t) = \/A2 + B? cos(wt + ¢)
A=Viy+V,cos8, B=V,sinf, ¢ =tan ' B/A
CDIRMEVAZ + B2IERF/INT —KYRFEDIRIBIZZF LG ITNILGESEND S,
2./BP,R
1+ 7

VA2 + B2 =V, =

—DRZEV,, (IR DEIS) ITDLVTHEEC L,
Vi + 2Vpgcos O Vig + Vi —VE =0

Vio = —Vpocos O + \/VOZ + VbZO(COS 0% — 1)

_?h,A:"L bﬂEFﬁEJtl"n‘H# ﬁEﬁtb‘i
t». = —TA In (1 10)
b 0 Vo

t
V(t) = Vo(l — e_?) cos(wt + ¢)

0(t<ty)

1 Vysind
t >t
V10+V2 cos 6 ( > b)

g':

tan
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BEF T 25—

B — Y- TRIF—ZEHBDEITHBENOILEZ:
m Capture linacOEODIRILF—(EHB LZE250MeV.

_N%&xTJ— XS —"T5000 MeV (5 GeV)ETEHB,
m L-band &S-band(C KB ETRENIRE

B E— AOFFRIFTNEICKDEBZEIC K DIFRAL (TR
9B3DC., il RS L-bandilREZHL). T
I/ NEIRS-bandhEREZHUL B,

m 50MW L-band Klystron drives two L-band acc.
(2a = 34 mm).

m 80MW S-band Klystron drives two S-band acc.
(2a = 20 mm).




ETEENRE TOE — LAO—5 v > 218

J—X45—"7HBCapture LinacEBERIC. E—AO—F« > DHEENVE
E—AFNRCHEDO EEARICEONDDT., CESIIMIMBERADKHEILIRL,

—AC. ETREIMRE(CHS T E—A

— 5 o O fEIIEM TP ULY,

BISORD ZHEDOIZSHIC,. E—LANLEEFERFICRF/ND—ZEKXKE=E 35 : Amplitude modulation.

V(no beam)

RF with Beam

V(beam loading)




Beam Loading Compensation with AM

EBORRIDRE TEH B AHIRF/ (D — (O3 UTRAET B-ITRENEEDEE

(&, STSRZEWZHRALUTRDDZENTED, (BEXUEEE—FE)

E—LIZEDES

WS TS AEHICEKD., FFEIRAA > TOEBIZZETETE 3B,




Single Step Modulation

E(t) = EgU(t) + ELU(t — ff).

Eﬁ_Stf i

=
o

=

micro sec




Saw Modulation

3120_'08
Ez hE_']ﬂ'D:—
E(t) :EOU(t)+E1U(t_tf)+E(t_tf)U(t_tf) i \
E, E E :
E(s) = — 4+ —e~Stf 4 —2_ ¢Sty F
s S tes? ol
P L Q ; — = (f-_f-f) LE:._QT " D_ g} | | | | O|5 | | | | ’ll | | | | 1|5 | | rnIiCTUISGCQ
| (IL) = FEoL + T (El — ;Ez) (1 — Q ) + | o—or Es5(t — f.f) |
rolLly W _o _ @ (4t )] %lzuf’m
— : ——e “T(t—t l—e @ 7/ S T
2(1 — e—27) { QE ( £+ ‘ Tio ey
amf—
emf—
rolo —2 “F
El — 5 (1 — € T)._ 20:—
- _?‘UI[} wt" > uf
) 2 Q 20f
e e

micro sec




. Capture Linac TI(&PM. Booster LinacTIFAMICKBDZE

« PMEKLUVAMZE, ZDDANIRFANDPMTEIRT D,
» FEHESELOFEHEDOPMZEHRAESNDE T, EEDAME LT

Phase and Amplitude modulation

AT, E—AO—F+ >0 L BBELEHEBET S LA : cos wt+coswt = 2 cos wt
FHDZESE : (AEHE

cos(wt + @)+cos(wt + @) = 2 cos(wt + @)

PMAEIEG 3. WAHDZRER © iRIEZ

cos(wt + @)+cos(wt — @) = 2 cos ¢ cos(wt)




KEK CONCEPT DESIGN 80MW S-band
RF & Solid State Modulator PARAMETERS

Main Parameters Value
RF Frequency 2600
RF Peak Power 80
RF Average Power 0.2 (12)1
Mod. Peak Power 143
Mod. Average Power 1.4 CIOE
Klystron Voltage 382
Klystron Current 375
_ ; RF Pulse width (top) 0.5
Fig: K400-platform
Pulse Repetition Rate 5 (300)
OPTIONS: Integration of ... Pulse-to-Pulse stability <15
eSolenoid Power Supply . .
oIon Pump Power Supply 1 Corresponding to 300Hz operation

oRF Drive amplifier
eCooling of Klystron (Collector, Body), Solenoid
oAll diagnostics and interlocks

Unit
MHz
MW
kKW
MW
kKW
kV

S
Hz

PPmM




KEK CONCEPT DESIGN 50MW L-band
RF & Solid State Modulator PARAMETERS

Main Parameters Value
RF Frequency 1300
RF Peak Power 50
RF Average Power 0.125 (7.5)1
Mod. Peak Power /6
Mod. Average Power 0.7 (42)1
Klystron Voltage 271.7
Klystron Current PASY
Fig: K300-platform RF Pulse width (top) 0.5
OPTIONS: Integration of ... Pulse Repetition Rate 5 (300)
SSElEnelE PosEr SUppy Pulse-to-Pulse stability <20

eolon Pump Power Supply
oRF Drive amplifier

eCooling of Klystron (Collector, Body), Solenoid 1 Corresponding to 300Hz operation
oAll diagnostics and interlocks

Unit
MHz
MW
kKW
MW
kKW
kV

S
Hz

Ppm




tnergy Compressor System
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tnergy Compressor System

m ECS(E>T 1 > ERFIEZBEMN SRS,

B SO EBERTDE. TRILF—DARSRHF(FEHF. TRILF—
DIRVRIF (FIEN D,

B RFZERAZEOJVORDGATEFSED L. ENTETETRIL+—
DAEWRIF (FIMREN.,. BLEFEITXRILF—DEWLRIFITEERETND.

B FREUTC, IRILF—NEHRSN. ESIHBEUS,

Chicane




ECS Optimization and Yield

B ECSZHRE(LT D ET. RAINKELDFZEFZDRIZIOTTT I
AR DAL, DR acceptance

B EH(CAS T BEFOEE T LI 7 o T 5> ARDSE
N ZZEBEFEMZENE U TERT Do

B NWERR)\FHIEDDEEFEILSNCTE G ZRIZAS T HE T
[%4.8/71 [nC/bunch]. b STESETSS

m ZHADOER (PEDD) I BEFHICL>TRES. z|m

256[)/g] 4.8 384

PEDD =g * 7 = 5 U/

PEDDDZ £ REE3SJ/g&ERT HIZIE
n > 1.1H§H,

4 5 &
[istance [mm]




Target Maintenance
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Traverser wagon
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Traverser
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Electron Linac

Target
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BERADORASRHEREC N, BEDKWEEBEZHRAHT 32 & T, BfEZz (O,

mARER., FC (AMD). Capture Linac, Booster Linac, ECSICKDE&EF RS- JILCPZE

B ESNTWLWD, 4D
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s & U CEMRILIU ENRIAFNDS, EHRIREL 1B ERSE RS IRVNTZHZRID,

ILCEF RT1IZE
T CENERE,
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ERMARPRICHITDIIA LFVv—b

Stress calculation

Vacuum seal

Target

Prototyping

FC conductor

Flux
Concentra Transmission line
tor

Prototyping
APS cavity

Beam loading

Capture Power unit prototyping
Linac

Solenoid prototyping

Unit prototyping
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