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ABSTRACT

An automatic phasing system has been developed for Test Accelerator Facility(TAF) of
Linear Collider Project in KEK. This system will be evaluated on TAF. The automatic
phasing system is composed with two main compornents; one is an new method phase
detector and the other is a diode phase shifter. Output signals of the phase detector
can be obtained with two scaler compornents of an input rf signal on a polar coordi-
nate. They are Xi=Rcos¢ and Yi=Rsin¢ where a phase angle is expressed by ¢é=tanYi/Xi
. The diode phase shifter have to a smooth phase shift, a more than 360 degree phase
shift and a low transmission loss. »
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Xi=R*%cos¢. Yi=Rksinde. R=Xi2+Yi? - (1D
p=tan"!1(Yi Xi) - (2)
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Hybrid circuit
Y N Reference rf signal

Input rf signal : R ) . input port
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A Rf signal input
Vector analysis for
an input rf signal.
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Differential amplifier
El Gain ¢ gl1,82
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............ el=g1(E2-E1)=-4g1 kAB sin¢
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é v3 e2=52(E3-E4)= 452 kAB cos @
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A » Diode input va
u v Diode Fig.2
Reference Signal Visk1IEL™, v2=k21E21™, V3=k31E3I™, va=kalEqI™
v k1 - k4 : Convertion factor of diode.
Compare Signal n i Detection curve of diode.
4 44— F&ﬂﬂﬁ A phase value of an input rf signal ‘is calculated by

an equation-[2] which use an el and an e2.

®3 fgms

—~ 53—



* A RS R

BECOMERBSBOAEBPHRCEBRERTHD., TORERER LIRS, ABAERI
N1EIN2IRANTEESE2YHPEHDE8T42A (—20dBAEMKEES. BHSZHE
KEfED, ZOMEZEERFE UK YHPHEDE8S5 10Xy b7 =2 T7FS5AF—ICXDHERL
TR -7 RIS —1BXi,. Yi7uey bLidbDThd, EMHICRZOBEOEV, LL
SEOSDRFABLKELTHY, BREHEMATH S, ChizX i 2BHTEvy2x574LY i 2E
H3 3 v27FLDMEENZ /2B >TVWRVWIEE, ZHFNOVYXF A (Xi, Yi) D
HIRE (RESOWMIEE. 5714 - FORBE®SE22EANICEAR) BEILTRVWIERDbLTY
50 M5—2FEMMEIH T 2MEREBBORIBBEERRT. CO7 57 b EEOEREE KR
LTl O0EEBEOREBEZCR->TBY.,. Ib—- 1 0KREZEMHICTIEBOFERHIBEEGR
K R2THAIEEDLND. BRIKCFED THEELYTIEUNOBREEEEZ I TWSE DT,
BHEBELTOVEIA D~k > TRFTSINAMHEKRESE G, BEE LT 1 EDRNOREEE
%E?Ej‘o . '

4. BHEE

BHEBR NS 27254 —FE2RHALALLOERITLTVWS, BHBOBASICEER I ERE
BERBDIL, MHEBEO»IC36 0FELUEENTSZETHDE, COHERE S HRPSTIR
ENTVELZORBRUCHME T I2LENS D, HEHABRCEfEENA]1l. TGHzHOD
BPHBOFMEITRE>TWE, ZOREEXG6ICRT, '

20
10 4 .-'-.-'-_ . 10+
." . i
> . s §
= a w
: ° 5 : LA % o <@ Detection Error
l. a k]
=
10 . " 10
" g mn"
'2‘"-20 10 ° © 1o 20 = ) 100 200 300 400
1 Xy K5 frigRbBoORET—5 2 SetPhase deg.
+ 200
5 400
g §
s e o Loss g 0+ o Phase
3 £
7 100+
-8 T -200 T
[ 1 2 0 1 2
BEXE  TERR pesevane v K6 BiESor—s U}

1) H.Matumoto and Y.Otake, "Phasing system for 1 :GeV linac”, Proc. of the 2nd
SLAC/KEK Linear Collider Workshop, 222(June, 1988), KEK.

2) Y.Otake, "Development of RF Phase Detector for JLC", Proc. of the 2nd SLAC/KEK
" Linear Collider Workshop, 226(June, 1988), KEK.

3) H.Matumoto, et al, "3dB Directional Coupler Phase Comparator”, Proc. of the 8th
Meeting on Linear Accelerator in Japan, 1983, pl44.

— 54'_



