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Abstract— Development of 80 MW S-band waveguide valve is now under way at Pohang
Accelerator Laboratory (PAL). It is intended to have easy replacement and quick maintenance for the
PLS 2-GeV linac klystrons. We adopt a new design concept which removes a limitation on power
transmission. This design is completely different from the traditional one. The new S-band
waveguide valve consists of the U-shaped waveguide section with a pushrod assembly, a vacuum
chamber with two H-corner sections and a sealing plate with two Viton O-rings. We have achieved a
high power transmission of more than 65 MW at a pulse width of 3.5 psec and a pulse repetition
frequency of 30 Hz. It also shows an excellent reliability of the vacuum seal. We report here on the
design considerations, the mechanical features, and the fabrication of our first waveguide valve, the

results of our experiments so far, and some of our plans for the near future.
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1. Introduction

The Pohang Accelerator Laboratory (PAL) is
the Korca-first comprehensive research center for
accelerator technology. The facility holds the
third generation synchrotron light source (Pohang
Light Source, PLS) consisting of a 2-GeV elec-
tron linac and a 2-GeV electron storage ring. The
outline of the PLS 2-GeV linac and its status as
of 1994 are described in the previous reports |1,
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2]. Since 1994 we have projected short and
middle-term programs to further upgrade the PLS
2-GeV linac; extensive improvements are cur-
rently under way for the high power microwave
systems such as klystron, modulator, pulse com-
pressor, resonant ring and waveguide valve, and
future facilities to promote availability of the PLS
2-GeV linac.

The PLS 2-Gev linac is a full energy injector
to the storage ring which will serve as a low-em-
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ittance light source for various research; basic
and applied science, and industrial applications.
There are 11 klystrons and modulators, and 10
SLAC-type pulse compressors in the linac gallery.
In the accelerator tunnel, which is 6 m below the
gallery floor, there are 42 accelerating columns, 3
beam analyzing stations, and various components
to forrn the 150 m long linac. Installation work
started on July 1, 1992 has been completed by
December 10, 1993. The commissioning started
on January 7, 1994. During the commissioning
period of six months, we operated the machine in
two stages; first without pulse compressors to ob-
tain 1.5-GeV and then with pulse compressors
for 2.0-GeV. We are now operating the machine
routinely with beams of more than 2.0-GeV and
400 mA.

This study on high power waveguide valve is
motivated by the requirement for more efficient
maintenance and operation of the PLS 2-GeV
linac. The deficiency of the waveguide valve in
the waveguide network would require venting
each module, each time a klystron should be re-
placed, and cause long interrupt of normal opera-
tion. There are two means in protecting the eva-
cuated waveguide network from exposure to air
during the replacement of high power klystron
tube. Those are to usc a waveguide valve or a
high power rf window. At present, SLAC and
IHEP adopt the waveguide valve scheme. The rf
window scheme is used for the 30 MW klystron
operation in KEK. Recently, JLC group in KEK
developed an S-band alumina rf window for a
high power transmission which exceeds 100 MW
[3]- They are continuing to study about the op-
timization of alumina disk fabrications and long-
term performance tests of a large number of win-
dows. We expect that it is feasible for the PLS 2-
GeV linac to adopt the window scheme few
years later. As matters now stand, we decide to
select the waveguide vacuum valve scheme based
on the more conservative idea. The preliminary
mechanical design for the PLS waveguide valve
was completed by May 1993 under the int-

ernational collaboration with Institute of High En-
ergy Physics (IHEP), Beijing. Through the fa-
brication process of prototype waveguide valve,
subsequent design changes were done. The basic
valve configuration was the same as originally
conceived, however, there were some major
changes in contacting mechanism of the U-shap-
ed waveguide and moving mechanism of the scal-
ing plate. The shape of vacuum chamber was
also modified. The fabrication of the final pro-
totype waveguide valve was completed on No-
vember 30, 1994. The high power test started on
February 20, 1995. On March 21, 1995, we at-
tained the 65 MW power transmission with (.12
dB insertion loss at 3.5 usec pulse width and 30
Hz PRF. Now, we are carrying out the design
change to upgrade the vacuum characteristics.

2. Design Considerations

Waveguide vacuum valves have been in use ex-
tensively and reliably at SLAC since 1968. The
original SLAC type valves employed an indium
vacuum sealing with knife-edge contact and a
resonant iris coupling in the broad walls of the
two adjacent waveguide [4]. The tightening force
was provided by a lead screw actuator which is
connected directly to the plunger assembly. These
valves worked adequately below peak power lev-
els of about 30 MW. However, these valves had
heavily indented indium seal after many closures,
then, required periodically remelting the indium
to form the indium filled groove. Fig. 1 shows an
assembly structure of the IHEP indium seal
waveguide vacuum valve. The BEPC (Beijing
Electron Positron Collider) injector linac is using
the modified SLAC type waveguide valve with a
deeper indium seal groove and a hemispherical
sealing surface instead of a knife-edge seal.
Some of these valves used in SLAC two mile
linac and in BEPC injector were failed in va-
cuum sealing after only 3~5 times of closures
due to adhesion of indium to the contact edge
and heavy tear of indium seal. Moreover, the

Journal of the Korean Vacuum Society Vol. 4, No. 2, 1995



126 J. S. Bak and W. Namkung

Resonant ins Inchium - Seal

Hemispherical
Sealng Edge

O st '.rﬁi
u-lluui&‘.

alalalelelglglalals)
SR

ety

A ——— -1
]

L] l.muuuuu.u AR

Vo]

Heater Rod Hole
or
Coolng Channel
Fig. 1. IHEP indium seal waveguide valve.

Valve Body

sharp jagged points come from indium adhesion
caused rf breakdown during high power operation.

According to the upgrading demand for the
SLAC Linear Collider (SLC), a modified
waveguide valve was developed. In the new SLC
design, the knife-edge indium seal was com-
pletely eliminated. The core of SLC waveguide
valve design was that the indium knife-edge seal
has been replaced by an O-ring seal mechanism,
which was transported to a rf-free environment
during high power operation. The continuity of
wall currents on the contact surface was achieved
through a shorted choke joint followed by a
metal-to-metal rf seal. Considerable attention was
given to the rf leakage into the O-ring chamber.
The isolation between the high power rf region
and the O-ring chamber exceeded 70 dB. The
SLC type waveguide valve shown in Fig. 2 has
been used for SLAC 5045 klystron with a peak
f power handling capability of 65 MW and a re-
liable operation of more than 200 closure cycles.
Its excellent characteristics has been evidenced
from the SLC operation [5].

For the PLS 2-GeV linac, we use the Toshiba
E-3712 klystron with 80 MW output power at 4.4
usec pulse width [6]. Therefore, a waveguide
valve working at a peak rf power of above 80
MW is required. There are two options in es-
tablishing the principle for the PLS waveguide
valve development. One is to adopt the well-pro-
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Fig. 2. SLAC linear collider waveguide valve.

ven SLC type design. Another option is to de-
velope a completely new structural valve free
from power restriction. The original SLAC and
SLC type waveguide valve were designed on a
basic idea using the same circular hole for rf con-
tact and vacuum seal. However, we introduced
an innovated design concept, and embodied it in
a completely different structure with two WR284
rectangular contact gaskets. Fig. 3 shows a con-
ceptual diagram of the PLS waveguide valve.
Main design specifications of the waveguide
valves currently in use or under development are
listed in Table 1. As described in Table 1, the
PLS type waveguide valve has to prepare for a
highest peak power handling capability, a lowest
1f leakage and a most reliable vacuum sealing. Es-
sential design points of the PLS waveguide valve
are; (1) to implement the U-shaped waveguide
section for a power transmission of more than 80
MW, (2) to implement a Viton seal driving mo-
dule for a reliable vacuum tight, (3) to make a
good rf contact for no rf leakage, (4) to supply a
clean vacuum environment for a stable operation,
and (5) to adopt a robust mechanical structure for
a reliable operation.
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Fig. 3. Schematic diagram of the PLS waveguide valve.

3. Mechanical Features and Fabrication

Four basic factors were considered in the
mechanical design. In approximate order of im-
portance, these are; (1) precision of placement of
the U-shaped waveguide section, (2) contacting
property of the waveguide gaskets, (3) vacuum
property of the sealing plate, and (4) reliability of
the driving mechanisms.

The detailed structure of the PLS waveguide
valve is shown in Fig. 4. All part drawings are
found in elsewhere [7]. Materials used in the fa-
brication of the valve assembly are nonmagnetic.
The microwave strurcture for the PLS waveguide
valve is composed of an U-shaped waveguide
section with two rectangular step gaskets, two H-
corner sections brazed with a main vacuum
chamber, and a plunger assembly for compress-
ing two copper gaskets. It is necessary to posi-
tion the U-shaped waveguide section very ac-
curately, especially in regard to rectangular cross
section of two H-corners. The motion of the U-

Table 1. Main specifications of waveguide valves

Tyl ppp |stacsicl  pLs
Description
Peak power (MW) 30 70 80
Pulse width (psec) 3.2 35 4.0
Max. repetition 50 180 60
freq. (Hz)
Average power 4.8 442 19.2
(kW)
VSWR 1.05 1.02 1.05
Insertion loss (dB) 0.08 0.1 0.1
Max. 1f leakage 2.0 (2.0 1.0
(W)
Coupling Resonant | Resonant None

iris iris

Open-close cycle 30 200 250
Leak rate 1.0E-8 1.0E-8 1.0E-8
(Torr- I/sec)
RF contact seal |Indium(C)* | OFHC(C)* |OFHC(R)*
Vacuum seal Indium Viton Viton

*R : Rectangular, C : Circular.

shaped waveguide section is driven with pushrod
that translates by means of 16 mm diameter
screw threads. The maximum moving distance is
20 mm. In order to keep a stable horizontal mo-
tion, four grooves on inner surface of the main
vacuum chamber and four spring spindles are in-
stalled. The position of the U-shaped waveguide
section is adjusted and guided with connection
plate and two tapered guiding pins. The gap dis-
tance between the guiding pins and holes is main-
tained within 10 pm. The force necessary to
maintain the good rf contact and the torque on
moving mechanism are 150 N/linear-cm and 15
kN-mm, respectively. In order to enhance the
pushing force for the U-shaped waveguide, the
driving mechanism uses the roller type bearing
with tapered profile. The allowable loading force
of the roller bearing is 46.5 kN. In case of ex-
cessive pressing load, the plate spring absorbs the
over-pressure adequately. At a loading of 19.3 N/
mm’, the squeezed deformation of the step gasket
was about 10 um. The step gasket for rf contact
is made of an annealed OFHC copper. Its thick-
ness and Vickers hardness are 1.6 mm and 67,
respectively. The protection grooves for the two
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Fig. 4. PLS 2-GeV linac waveguide valve.

rectangular step edges are carved at the top side
of the sealing plate. The rectangular contacting
surface of the U-shaped waveguide is made of
stainless steel to provide the necessary hardness,
and then is brazed onto the U-shaped copper
waveguide. After brazing, the contacting surface
is polished with the roughness less than 0.5 pm.
The total length of the waveguide in valves is 3.3
times the guide wave length, Ag=15.3 cm.

As with other waveguide components, wave-
guide vacuum valve has to meet certain vacuum-
specific requirements. The requirements for va-
cuum valve are; (1) low outgassing rate of all
parts of the valve, (2) low leak rate of the valve
operating mechanism, and (3) low gas transfer
leakage.

The vacuum structure for the PLS waveguide
valve consists of an L-shaped vacuum chamber
containing an U-shaped waveguide section, a
plunger assembly and a driving module for a va-
cuum sealing plate. A Viton is selected as a po-
lymer seal material considering chemical and
mechanical properties, outgassing, and radiation

Faaleete)a] A4, A 2%, 1995

damage. The vacuum scal between the sealing
plate and bottom plate is achieved by means of
two Viton O-rings and press of the U-shaped
waveguide section. During the first stage, the seal-
ing plate is brought into position and then, in the
second stage, pressed against the abutment. An
opening aperture of sealing plate is placed at the
upstream side to prevent the valve chamber from
being exposed to air during replacement of the
klystron tube. Its size is set at 50X 15 mm. The
maximum differential pressure at opening is spec-
ified to 5.0x 10 7 Torr. Two Viton O-rings are in-
stalled at the bottom side of sealing plate. The
closed trapezium groove is used to have a very
good retention of the Viton O-ring. The force
pressurized on the O-ring seal is 25 N/linear-cm.
The torque on the driver mechanism for vacuum
sealing is 2.14 kN-mm. The O-ring compression
against the rectangular seat portion should be
more than 15% of the O-ring diameter. The va-
cuum seal for pushrod is achieved by welded bel-
lows of 29 mm outer diameter. When the opera-
tion mode is convertcd from vacuum seal to rf



Development of S-band Waveguide Valve for PLS 2-GeV Linac 129

scal, the spring sprindles inserted in sealing plate
supply the floating force to the contact surface.
We have never experienced any jamming faults
in moving the scaling plate. The two ports pre-
pared at the side wall of the main vacuum chamb-
er arc used for a vacuum measuring gauge and a
f pick-up probe. The vacuum between the rec-
tangular flange assembled with the U-shape
wavcguide and the vacuum chamber is sealed by
silver wire with 1.5 mm diameter. After tight-
ening bolts, this silver wire squeezes down to 0.8
mm. [n order that a klystron is in operation
within an allowed position of pushing rod screw,
a microswitch provides a protection interlock to
modulator is installed at the actuation assembly.
This interlock is also linked in series to the
switching terminal of vacuum gauge controller.
The klystron operation is interrupted at dynamic
pressure of above 2.0x 10 *Torr near the klys-
tron window. The leak rate for the vacuum struc-
ture is tightly controlled to be less than 1.5x 10 "
Torr-l'sec. At a power transmission mode, the
evacuating volumes of the microwave pathway
and the vacuum chamber garaging the sealing
plate are 1.25 [ and 2.06 /, respectively.

At the initial design stage, the waveguide
made of stainless steel have been considered to
eliminate the copper-to-stainless steel brazing pro-
cess. We have calculated first theoretically the at-
tenuation values of copper and stainless steel
waveguide. Those values were 0.023 dB/m and
0.042 dB/m, respectively. Then, we have had a
high power test for the sample stainless steel
waveguide with a length of 587 mm. From the
test results, it was found that the insertion loss of
the stainless steel waveguide was more than 5
times higher than that of copper waveguide. At a
peak power of 45 MW, the suface temperature
on the stainless steel waveguide was increased to
above 100 without cooling. This temperature
rise can cause the damage of the O-ring seal in
waveguide valve, and at the higher power level,
the morc power loss can be brought about. Fi-
nally, it has been concluded that the waveguide

material should be OFHC copper and the copper-
to-stainless steel brazing process should be over-
come for the waveguide valve development.
During the early fabrication stage, we went
through many difficulties for high temperature
brazing. So, we describe some cxperiences for
brazing process briefly. Our specifications re-
quired that the brazing operation takes place in
an atmosphere and cleans the assembly so that
no flux is required. The hydrogen atmosphere
also requires that all copper in the assembly be
oxygen free. Copper containing oxygen is em-
brittled when it comes in contact with hydrogen.
In the whole brazing process, we had three in-
dependent brazing operation cycles due to dif-
ferent joint conditions. The B-Ag60Culn-720, B-
Ag72Cu-780 and B-Ag68CuPd-810 silver-based
alloys were used as filler metals, because of their
high strength, cxcellent corrosion and oxidation
resistance, and good vacuum characteristics. The
flow points were 720, 780 and 810C. Ap-
proximately 50 grams of alloy were used. To im-
prove the surface flow characteristics, the stain-
less steel joint surfaces were nickel-plated to 15
um thickness. We used the electroless plating
method to get the better uniformity of plating
thickness. Placement of the alloys was found to
be quite important. In most cases where tol-
crances would permit, the alloys were placed
between parts to be joined. The shape and size of
the filler metal groove were made up to contain
sufficient material to fill the capillary gap at the
brazing temperature. A shortfall in filler metal
quantity produced gross porosity in the brazed
joint and lack of bonding. The groove size was
1.5 times the maximum volume of the capillary
joint by a rule of thumb. The brazing cycles were
decided from the results of several trial-errors. It
appeared that the brazing cycle with proper melt-
ing and cooling time had a best effect on the
braze quality. Also, the furnace heating capacity
was important. The copper-to-copper and copper-
to-stainless steel assembly were separately run
through the specified brazing cycles. Temperature
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Fig. 5. Diagram of the high power test stand for the PLS waveguide valve.

was monitored by the thermocouples placed at
strategic points on the assembly, and regulated
by programmable controller automatically. Most
of the specified requirements were met, and the
braze quality was quite good. No significant
changes were noted in dimensions.

4. Performance Tests

There are some possibilities for interference
between the sealing plate and the U-shaped
waveguide section, but no difficulty was ex-
perienced at assembly. After chemical cleaning,
the prototype waveguide valve was rf cold-tested.
The VSWR and insertion loss at 2856 MHz was
less than 1.04 and 0.08 dB, respectively. There-
fore, we didn't have any tuning operation. Then,
this waveguide valve was assembled on the high
power test stand. In order to shorten the 1f pro-
cessing time, the waveguide valve was baked in
situ to 1207C for 18 hr. A schematic diagram of
the high power test stand is shown in Fig. 5. The
150 MW PLS prototype modulator was used for
this experiment. Therefore, a pulse width was lim-
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ited to 3.5 usec. The rf output from the SLAC
5045 klystron was fed to waveguide valve, then
terminated by the SLAC rf water load. The rf
pulse repetition frequency was variable from 10
Hz to 30 Hz.

The evacuation system of the high power test
stand with about 40 [ in volume consisted of five
sputter ion pumps with a total pumping speed of
320 I/sec. These pumps provided a pressure of
3.2x10 *Torr in the U-shaped section and a
pressure of 1.2%x 10 " Torr in the valve chamber
after initial 20 hr pumping. The vacuum pres-
sures were monitored with cold cathode gauges
and ion pump currents. The cold cathode gauges
were used for vacuum interlocks. In order to pro-
tect the klystron window from a catastrophic
breakdown due to bulky outgassing at the wave-
guide valve, a cylindrical rf window described as
isolation window in Fig. 5, was inserted between
the klystron window and the waveguide valve.
The forward and reflected rf power in the
waveguide were monitored by dual Bethe-hole
couplers with a coupling ratio of —~50dB. On
the outer walls of the isolation window and valve
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chamber, thermocouple sensors were installed to
monitor the temperature change. During the test,
the vacuum pressure and the reflected power at
the waveguide valve were continuously mon-
itored, and their signals were used for interlock
of klystron drive power to prevent a catastophic
breakdown.

In the early stage of rf processing, at the pow-
er level less than 5§ MW, the gas desorptions due
to the periodic small breakdowns and occasional
big breakdowns in the waveguide were inevitable.
Once this stage was past, only a intermittent rise
in the base vacuum pressure was observed. Bas-
ed on the changes of the local pressure dis-
tribution, it was also confirmed that the frequent
breakdown at low power occurred on the both
side of the isolation window. From this break-
down pattern, we can estimate that the mul-
tipactor takes place severely near the isolation
window. At the short pulse test of 1 usec, the
power transmission was achieved to 65 MW at 10
Hz after 196 hr of the first rf processing. The
first 144 hr was spent to pass through the mul-
tipactoring region. During this first-step rf pro-
cessing, the total evolved gases were about 700
ul, where the predominant gases were H.,, H.O,
CO and CO.. In the second-step, the test began
first with 25 MW power of 1.3 usec then the
pulse width and pulse repetition frequency were
gradually increased to 3.5 psec and 30} Hz, respec-
tively. After running with 62 MW at 20 Hz, the
repetition frequency was raised to 30 Hz. At 30
Hz, when the power reached 45 MW, the iso-
lation window manufactured by IHEP was crack-
ed and destoryed. The crack had tree-like
branches with the origin at the surface. Some pit-
ting traces on the disk surface and some arcing
spots nearby copper walls were found. The center
of the cracking occurred around location of the
maximum E-field. From these observations, it is
assumed that the crack is generated initially on
the surface as a pinhole by localized thermal heat-
ing and then grows through the bulk with branch-
ing. To investigate the fundamental process of
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Fig. 7. Base pressure behavior at the waveguide valve.

crack generation, the spectral analysis system us-
ing an image intensifier and a monochromater is
required. In this power run, the temperature rise
on the isolation window frame was not higher
than 13.5C. The window frame was cooled by a
forced convection air. This temperature rise was
low enough to assure a reliability of the isolation
window. Fig. 6 shows the first rf conditioning
processed until the isolation window failure oc-
curred. It took 380 hr to reach the power
transmission of 62 MW at 3.5 psec pulse width
and 20 Hz PRF. Besides, we found a singular va-
cuum phenomenon in the first rf processing. Fig.
7 shows the base pressure as a function of peak
power. At the pulse repetition frequency of more
than 20 Hz, the base pressure slowly rises with
increasc of peak power. But, at 10 Hz operation,
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the base pressure has an opposite tendency
against the increasing peak power. It is con-
jectured that this phenomenon is related to av-
erage c¢w power, geometrical structure and inner
surface conditions of the waveguide valve, and
vacuum pumping capacity, etc.

Due to the removal of the cracked isolation
window, the test stand was exposed in at-
mosphere for 6 hr. Then it was cvacnated again
and started the second rf processing without iso-
lation window. This rf conditioning was pro-
gressed very smoothly because the whole test
stand was already conditioned with the high rf
power. Fig. 8 is a record of the second rf pro-
cessing. The pulse width was set to 3.5 psec and
pulse repetition frequency was increased from 10
Hz to 50 Hz. The vacuum interlock level was
more tightly controlled to be less than 1.5x10 *
Torr. It took only 174 hr to obtain a transmission
power 65 MW at 3.5 usec pulse width and 30 Hz
PRF. The total propagation energy required to ac-
complish this was more than 2 GJ. The test was
continued up to 60 MW at 40 Hz, then up to 50
MW at 50 Hz.

The test was terminated at that moment. Be-
sides, the temperature rise AT at the U-shaped
waveguide surface was measured as a function of
the transmission power. Six examples are shown
in Fig. 9, which indicates that the power loss rate
maintains a same level at different average cw
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Fig. 9. Temperature rise at the U-shaped waveguide.

power conditions.

In the macroscopic test, we could not find any
traces of melting, micro-protrusions, crater edges,
or cracks. If we adopt a more effective cleaning
method, the total rf processing time for an infant
waveguide valve will be within 100 hr. After the
second rf processing, the base pressure in the U-
shaped waveguide and the working pressure und-
er the highest power loading were 4.6 10 * Torr
and 9.6x 10 ° Torr, respectively. In addition, the
average outgassing rate at the U-shaped
waveguide measured by the rate-of-rise method
was 8.5x10 " Torr-I/s-cm’. The continuous pro-
cessing makes it possible to reduce down to about
2.0x10 " Torr-I/s-cm. Fig. 10 shows various os-
cilloscope traces for the high power test. The pro-
files are almost flat and have no arcing traces.
The transmitting power pulse was very stable
under any different operation conditions. No evi-
dence of could be
throughout the experiment. From the power meas-
urements by calibrated crystal detectors, when 65
MW power was transmitted to waveguide valve,
the reflected power was about 1.8 MW. Thus,
the mismatch loss was measured to be 0.12 dB.
This power loss is about two times higher than
that of the straight waveguide with equivalent
length.

During the high power test, it became apparent
that the vacuum improvement of the valve chamb-

instabilities observed
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Fig. 10. Waveforms of the forward and reflected power.

er would be necessary for a reliable operation at
a rf transmission mode. The holes for vacuum
pumping will be implanted on both sides of the
H-plane of the U-shaped waveguide to build the
common pumping structure. After this mod-
ification, the separate pumping system for the
waveguide valve itsclf will not be required, and
the modified valve can serve as the vacuum
pumping port on the waveguide network. In ad-
dition, as shown in Fig. 4, a rf pick-up probe to
enable the monitoring of any rf leakage into the
vacuum chamber and a strain gauge to check the
loading force will be implemented in the valve
chamber. From the proper pushing load, the max-
imum tolerable rf leakage into the valve chamber
will be limited to 1 W peak power to avoid the
Viton O-ring damage.

5. Future Works

We fabricate all components of the prototype
waveguide valve in our own machining factory.
According to our experience, the fabrication pro-
cess can be further simplified and optimized if
the available machining facilities are well equipp-
ed. We will contiune to carry out the studies on
the high temperature brazing joints between dif-
ferent metals and the effective cleaning method

for heavily oxidized Cu surfaces.

Up to now, we have the transmission test of 65
MW peak power. In order to determine the du-
rability, higher peak power examination of the
prototype valve is required. For the higher power
test, we will use the 300 MW resonant ring with
the power multiplication factor of 13.7 [8]. We
expect that more detailed information concerning
the dimension of vacuum pumping hole can be
obtained from this experiment.

As stated in the previous section, we will also
upgrade the vacuum characteristics of waveguide
valve. To eliminate the possibility of vacuum
leak and to reduce the outgassing rate sig-
nificantly, the L-shaped vacuum chamber will be
changed from stainless steel welding type to alu-
minum single body type. In addition, we will
investigate concerning the reliability of closure
cycles.

From the second half of this year, the revised
waveguide valves will be produced and tested.
The 11 valves will be installed on the PLS 2-
GeV celectron linac for the preventive mainte-
nance period of next year.

6. Conclusion

A new waveguide valve has been developed
for the PLS 2-GeV electron linac of the Pohang
Light Soure. The power transmission of 65 MW
at a pulse width of 3.5 usec and a pulse re-
petition frequency of 30 Hz has been achieved
by adopting the step contact structure. The
present high power operation was concluded due
to the modulator output power. The operating per-
formance is very promising, no instabilies can be
observed. The PLS wavcguide valve is relatively
simple in fabrication, stable in properties, and
cheap in cost, in comparison with the existing
ones. The use of the PLS waveguide valve is ex-
pected to significantly reduce the effort required
to recover after klystron change and to greatly
contribute in elevating the operating rate of the
PLS 2-GeV linac.
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