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Abstract

The electron/positron injector linac of KEK has been serving for multiple rings, photon factory, PF-AR ring, low and
high energy KEKB rings for more than 30 years. The field emission and frequent vacuum breakdowns are observed in
many of the accelerating structures. These prevent us from full-gradient accelerating and stable injection. To make this
injector reliable and stable in long-term at its full capacity, the causes of these degradations should be identified and
removed. In order to address this issue more in detail, some of the structures are taken off from the beam line and visually
inspected. In this paper, we discuss these inspections in relation to the high-power performance.
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Figure 1: Es, voltage to drive modulator, in operation.
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Figure 2: Top is the accelerator configuration near
AC_32_2. Bottom are the fiber loss monitor shapes at
the end of linac (sector 5) with varying the Es of
AC_32_2 located at the upstream end of sector 3. From
left to right, those with Es at 38, 36 and 34kV,
respectively.
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Figure 3: Es in operation (blue circle) in June 2011 and
the field emission evaluation near each accelerator
structure.
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Figure 4: Acoustic signals from AC_34_4. The sensor
locations are Chl=input coupler, Ch2=input wave
guide and Ch3=output coupler.



3. ILEEDHEIE

3.1 I IE

AFZTHOLNTOWAIEEIZESY 2m HY, &
Ry 2B VXM 1 3R ) 2 RS N TR A X 7 Eh,
SMEZ A S TREEST0D, L 27— 'L
SIIHEBEES AT RN I T EFbh TRy, S
THAHN, BT T — B RUEIE — A S IEFES N
TOERNITRBIEBE N TOESNTRL T, JEEO5| X
HOBEEIZ R 2 D, FTEE O RAE 85K H IR
ORIE, IV I L CRRIES L, =y RO BT
W25, SHIT, B FF5—NL OB EDARXIAAL T
HHZ, BEROX MR BT 572 OE RO IE A
EAHLTWS, NRIZZNL O ESLR A2 SFEIZITY
Z&lTe Db, Figure 51y MET LRI Z R LT,

Figure 5: Left picture is cut model of 2m accelerator
tube, while right is its cross section near coupler.

SRS TE B U TIE e Ao — T i AL CNE &
FRHITY T FOR—NMNI D, B —LbR—REER
BER—NTHD, MEEITEAL2NED, 7T A AR
IXIEREICATOZ LN RLIETH D, B — Ll H DN
IR RIS WD I MEDO ST | D13
WEZZ7 VA PEE RHHANLTHRTNDDT,
FNHEFREEZL T T D,

4. MRERERAHR

41 E—AFHIOZNR

Figure 6 (Z, B2 FE OBLHISH T INEE#63
(AC_32 2) &, BB ZHUE BN FE AL TN 4 #57
(AC_34 4) DY — AW AT EEH AR LT,
WHEL, FE—TAVACE B NRE LT ROE AN
Ro7-, Brlc#57 TiE, BANEBICH AN, Bo+'L
FTIERS>TWDLENBHISNT, ZOFIDIIIZ, 27
DHEITL TODDIREEIT, B — Al 5 o082 T
BN DEE ZBND,

4.2 ERENSTHSNEIE R

AIEI ORI — A8 5 N5 THY, B — LT
ICRRE SN EEOEIRREICH D IEE 2R L TlE
B AT A IR T BLENH - T, BEIIIBIRITT A
VAT UIR R EITIRG I ZEONEE 2L TITO

DITHEL W, 22T, BERENSD T T — VM85
AL CBIET 55l AT,

Figure 6: First iris seen by a camera set on beam axis.
Upper is #63 (AC_32_2) and lower #57 (AC_34_4).
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Figure 7: Inspection device seen from wave guide port.
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Figure 8: Observations of #63 seen by a borescope
inserted from the wave guide into a coupler cell and
viewing four directions from the coupler cell. Lined up
from top to bottom are first iris, second iris, beam pipe
iris and wave guide iris lip. Left figures are those of
input coupler side and right of output coupler side.
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Figure 9: Observations of #57 seen by a borescope.
The shown figures are appeared in the same manner as
Figure 8.
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