
M，,三チ

ｌ９８６
A

8６-１３

ー

鞭

岬、

Ｔ･KATO    and S・MACHIDA

岬隠、

̅

マ

★Contr,ibuted to the 1986 Linear Acceler､a tor，Confer､ence, June 2-6,
SLAC, Stanfor,d,  CA, U.S・Ａ。

1９８６，



『

'翰

脅
-

閥ational  Laboz､atory fo正High Ener､gy Physics,   1986 -

National  Laboratory  foi、High Energy Physics
Ohｏ-machi,   Tsukuba-gun

(0)3652-534   (Inter､national)



Ｔ・Kato and S. Machida

tank are used to deliver an戒power．

output energy from 20 MeV to 40 *feV at KEK・The  new

of the TM010 field distr ibution was within±０．7   %.

the 1ＯＯp equations including stem and post currents in
addit ion to tank current corresponding to the acceユー
cra t i ng f i e l d e xp l a i n s r f c ha r ac t e r i s t i c s o f a pos仁一

An equivalent circuit used^ is shown in Fig、１．
Notation   in  Fig･1   follows   reference   (4)．There  are

for    a    N-coupled    chain    is    6(N-1)    + 1．Therefore,

I(n,5)    +   I(n,6)．Using   Kirchhoff's    law,    the    loop

『

一

adopted at KEK since June 1985･For the higher inten-

１血ac was planned to increase its output energy from
20 MeV to 40 MeV･エn 1983, a model tank was built for

解:淵斗̂Th蓋菱駕:駕慧言｡患患nd｡孟蕊慧雪
cation of  pe瀞畷鰯rupole ma謡謡蕊狩奮穏:
couplers    for    stabilization    of    the    tank．エn    this

Vc.n -Vn -jwlfld一②0V2)I(n,l)+ja>MnI(n+l,l)
Vn+l-Vc.ii=JLo(l-.0^/^)I(n+l,l)-ljG)MoI(n,l)
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and   equation   (2)   for   the  n-仁h   circuit   are  added   to-

The new tank of 0.9 m in diameter and 12．844 m in
length consists of four sub-tanks and contains 34 fuユユ
drift tubes and 2 half drift tubes at the ends･Ｄｉａｍ-

36 mm･The ra t i o o f gap to ce l l l eng th changes f rom
Ｏ、２４５６七．0.3187.  12 frequency tuners of 125 mm in

and change the axial fieldユＯcally･They   can   change
the resonant frequency about 340 kHz・Furthermore two

侭;叩鯨of 30 mm要器a暁tank toward the基謡欝
the drift tube・Ell iptical tabs of 66 mm in the major

turn 180 degrees and move、in and out about  160 mm.

2('一国0Vo2)i(n,l)+(fi,,2/82)i(n,2)
一(②12/2の2)I(n-1,2)+kOI(n-1,1)+kOI(n＋1,1)=０（９）

（10）
（11）

I(n.3)-k4(１-の2V2)i(n,5)+kiI(n-1.4)-k2l(n-l,6)=0(12)

（14）
句c&６
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Fig．2 Calculated mode of a 35

(TM011  like)．Free parameters are
given as follows･ｍ0   210.8 MHz,
い１＝２１５．8 MHz,   ojo =  93 MHz,  ko =
0.1,  ki  = 0.095,  ku = 0．71,  a) =
２０１．31 MHz.

ＩＰＳ■ｍＯｍ睦■銅）OSC1LLAT呪

F i g．3 B l o c k d i a g r am o f t h e

F i g． 1 E q u i v a l e n t c i r c u i t o f a p o s t -

- １ -



２

０

８

６

４

２

０

●

●

●

①

■

●

●

１

１

０

０

０

０

０

１．０

０．８ 蛮瑞憲憲６

４

２

０

０

０

会員①僧』。。

［山彦①｛で一①一』

卜鎧 ０

0.0
０ ０ ． ５ １ １ ． ５ ２

Ce l l n umbe r

Measured TM010 field when the  Fig、6 Measured resonant modes
p o s t c o u p l e r s w e r e p u l l e d o u t .  o f t h e p o s t -ユe s s t a n k .

０

F i g．4 Ca l c u l a t e d s um o f p o s t c u r r e n t s

藤｡脈,¥O金0皇砿C郷u) =  l/LiCi.       Calculated
ｌ･Figure 2 shows an example of the calculated mode．
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loop was used fo r s tab i l i z i ng the speed o f the bead･
Its fluctuation was reduced tOユess    than   0.01    %.

phase o f the feedback amp l i f i e r s ･Refe rence f requency

f rom a syn thes i zed osc i l l a to r・Two photo -sensors were

Ｏ、２％・

wh i c h i s s imp l e a n d u s e f u l w h e n w e w a n t仁Ｏ i d e n t i f y
t h e mod e ･エ f a n e x t e r n a l d r i v i n g f r e q u e n c y i s f i x e d

the amp１ｉ仁ude of the measured rf s igna l･Synthes ized

/蝿

is,    155面ｍaway from the dr i f t tubes .  The f ie ld

of stems and post couplers and D  =0.14．エn   the

i n t o   a c o u n t．Th e r e s u l t o f c a l c u l a t i o n u s i n g t h e

D    became   0.0114．Then a 10 % tilt was given to the
萱eld distribution by the frequency tuners of No.1 and
No．14．D    was 0．0306.  The above procedure was useful
to find &e stabilizing point clearly・The  measured

′ “

modes   decreased．When the post band edge crossed
TM010 mode, the f ie ld was strongly perturbed･Stabi1-
ization was achieved at the post length of 74 mm (Fig・宮

resonant frequency to 201､07  MHz,   which   is   the  value
of   the   old   tank．The latter is important since the
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Fig．7 Measured resonant modes at
the stab i l i zat ion．
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stab i l i za t ion．⑩2  =

５ ０ １ ０ ０ １ ５ ０ ２ ０ ０ ２ ５ ０ ３ ０ ０

ｖｓ・post frequency (0)2)．い＝
201．00 MHz,  ko = - 0．09.

F ig .８．Wi th the a id o f sma l l t ab ro ta t i on (w i th i n 25

±０．7 % was ob t a i ned .  D i spe r s i on r e l a t i on a t t he
stabil ization is  shown in Fig、９．The mode separation
between TM010 and TM011 increased from 0.3 MHz to 1．57
MHz   at   the   stabilization．エn   addition   to   the   stem

亡◎にhe post modes･

and Post-1 modes with the bead perturbation on axis、

during tuning・Variat ion of R/Q is shown in Fig、12．

ａｎｄ

p o s t - １ e s s t a n k  6 4 9 0 0 ,

７９１００．

Measured transit time factors vary from 0．878  to
0.821, which are larger than calculated values by 0、69
% on the average．解、

shown  in Fig、13.  The calculated three kinds of sums
of  square  of  currents  for、all  cells  at   the   stabiliza-
tion are  represented  in Fig．14．The  calculated  sums

quency  wo are  shown in Fig.   15． agement･They   thank  Dr．E.   Takasaki,   members   of   the
injector    group    and   Mr．Y.    lino    and   his    group    of
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