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Abstract

A joint program is underway between the SRRC
(Synchrotrons Radiation Research Center, Taiwan) and
ANL (Argonne National Laboratory, USA) for
developing a high current L-band photocathode rf guns.
We have constructed an L-Band (1.3 Ghz), single cell rf. .
photocathode gun and conducted low power tests at
SRRC. High power rf conditioning of the cavity has
been completed at ANL. In this paper we report on the
construction and high power test results. So far we have
been able to achieve > 120 MV/m axial electric field
with minimal dark current. This gun will be used to
replace the AWA (Argome Wakefield Accelerator)[l]
high current gun.

1 INTRODUCTION

The generation of high gradients (> 100 MV/m) in
wakefield structures requires a short pulse, high intensity
electron drive beam. The goal of the AWA is to
demonstrate high gradients and sustained acceleration of
charged particle beams using wakefield methods. The
main technological challenge of the AWA program is the
development of a photoinjector capable of fulfilling these
requirements. The laser photocathode source was
designed to deliver 100 nC bunches at 2 MeV to the drive
linac. The photocathode gun is a single cell standing wave
cavity with designed peak field of 90 MV/m on the
cathode[2]. However, due to surface contamination and
damage during the initial rf conditioning of the original
gun, the peak electric field on axis is only limited to 55-
65 MV/m rather than the designed field 92 MV/m due to
the severe dark current beam loading[3].

A collaboration between SRRC and ANL has been
established to construct a new L-band single cell
photocathode rf gun and associated test stand. The goals
of this collaborative research effort are to characterize the
beam produced by this gun, and to study high field
breakdown phenomena, dark current, and quantum
efllciencies of various photocathode materials.

2 FABRICATION AND COLD TESTING

The gun cavity structure is shown in Figure 1. The
cooling channel is built inside the cavity body instead of
just attaching it to the outer surface. The cavity is aiso
equipped with a tuner and a field strength monitor.
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Figure 1: Assembly drawing of the gun cavity

The cavity was CNC machined several times to reach the
corrgct resonant frequency and critical coupling. The
cavity surface (mounted on a rotating stand) was then
polished using 3M Imperial Lapping Films (60, 40, 30,
15, 12, 9, 5, 3, and 1 micron) and then Buehler
Micropolish II Alumina Suspensions (1, 0.3 and 0.05
micron).

The cavity components were brazed together in a
vacuum furnace in several stages to allow the joining of
various components. After brazing and applying Vac Seal
to eminent possible small leaks wound the joints between
the WR-650 waveguide and the cavity, it was vacuum
tested using a Helium leak detector (Balzers HLT 160)

and found to be Helium leak tight to better than 10’0
standard c.c./sec. However, it was found that the resonant
frequency had been shit?ed down by 2.5 MHz and the
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Figure 2: Reflection coefficient ofgun cavity measured
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Abstract

.

McClellan’s Nuclear Radiation Center (MNRC) control console is in the process of

being replaced due to spurious scrams, outdated software, and obsolete parts; The intent

of the new controI console is to eliminate the existing problems by inst~ing a ~~-b=ed .

computer system

factors during all

console design.

Introduction

with industry-standard interface software and incorporating

stages of the graphical user interface (GUI) development and

human

control

The current thrust of human-machine interface (HMI) development is headed away

from the use of traditional alphanumeric displays and toward the use of advanced or

ecologically dynamic graphical interfaces of one form or anothe~ centered on the

complexity of the cognitive tasks.

For the MNRC displays, an advanced ap~roach aIlows the information to be perceived

by the user as continuous, real-time interactive displays, This approach is thought to be

more feasible, because the relative values will be displayed and the relationships between



the values would be immediately apparent, thus allowing for faster accessing and
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processing of information from the user end. However, real-time continuous effect can be

limited by the developer’s ability to predict responses from the user and the user’s

recognition or reference of the information being presented. Consequently, the importance

of understanding how the designer and user process and store their information is

fimdamentai to design of GUIS in addition to such attributes as vivid colors, animation,

icon reference, format, etc. All of these factors become an essential part in promoting a

continuous effect.

What follows is a brief description of some of the guidelines used in developing the

MNRC’S GUIS as continuous, real-time displays.

v

User Parameters

Several criteria must be met in designing effective advanced GUIS. One crucial aspect

is the user’s representational system (visual, auditory and kinesthetic).

Most of us use all three primary sensors, visual, auditory and kinesthetic to gather

information, but we each process and store information differently based on our preference

to the sensor modality we tend to favorite most (primary representatz”ondsystem (PRS)).

Therefore, some of us access and store our information primarily visually first, some

auditorially and others kinesthetically (through touch and feel), which, in turn, establishes

our information processing patterns and strategies, and external to internal (and

subsequently vice versa) experiential language representation.

Also, most GUIS developers are 20 to 30 years of age, having younger eyes, better

hearing, faster responses, but limited interactive experience; hence, modeling the system



through their eyes, feelings, or sounds of experience. Based then on the auditory and

kinesthetic MNRC user preferences, their physical attributes , e.g. age, gender, etc., and

basic human factors guidelines, specific criteria were identified in the design of the

advanced GUIS.. For example:

A light-blue background is selected, since both auditories and kinesthetic prefer blue

backgrounds, where visuals are more concerned more with clarity.

Too many colors and text can clutter up the screen, increasing search times especially

for the auditories and kinesthetic; therefore, no more than five to six colors are used

per display.

Color schemes are saturated earth-tones (e.g., brown, blue-green, red-brown) favoring

the kinesthetic, and acceptable to the other two states. v

Icons and symbols are used whenever possible making search time and pattern

recognition quicker especia.lly for the auditones and kinesthetic.

The information is dynamic and/or animated which is consequential for the kinesthetic
h

and helpful to the auditories.

A general problem inherent to all computerized displays is the “keyhole” effect causing

information to be placed in close proximity to each other and not easily identilable.

To overcome this problem, pop-up and pull-down menus are incorporated for

accessibility to secondary information from the main display.

Auditory feedback from the computer is set low to mid range since many of the users

are males over the age of 40, who have a tendency to lose the high frequency tones.

The number of alarms that are introduced by the computer during one event is crucial

for visuals. These individuals have a tendency to physically or mental turn off sounds

when disseminating large amounts of information.
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v ● Since mCusers have been identified as botilefi mdright hmdedtie input device

should be located directly in front of the monitor(s), placing the keyboards on

retractable drawers which would slide under the control console. This prevents the left-

handed individuals from having to adapt to a task that is normally setup for the right-

handed individual.

. Avoidance of certain color combinations such as red on blue or cyan and vice verse,

and red on a black reduce or eliminate eye fatigue and eye strain.

All of the above and more, zwethe framework in generating displays that are more in line as

continuous, real-time interactive dispiays for quick and easy retrieval and process of

information, with the probability of reducing inherent errors.

Conclusion

Well-designed graphical displays that have a good use of color, symbology, dynamics,

animations, etc. and implement such techniques as advanced cognitive modeling, are

undoubtedly extremely powerful in disseminating information. But

caution is sti necessary, since of such complex disp~ays is sti in the

scientific research

proceeding with

eadier stages of


