Product Description

BrightView XUV-2000
IMAGE CONVERTER/INTENSIFIER

BrightView provides real-time, two-dimensional visible images of radiation with
wavelengths below 250 nm in the VUV to x-ray range of energies. This open-tube
device is also well suited for particle detection over its entire 40 mm diameter active
area.

* MCP Imaging. BrightView utilizes a microchannel plate (MCP) intensifier with
a phosphor screen imaging surface and a glass or fiberoptic element to transfer
the visible image to the atmosphere side of the device. It is convenient for CCD
camera or film recording.

One, two, or three MCPs may be stacked for gains of up to 1 x 104, 1 x 106, and
5x107.

* High Resolution. Resolution is better than 40 um (>12 line pairs/mm) at highest
voltages; BrightView provides more than 103 minimum-resolution “pixels”
across the faceplate diameter.

* Grazing Incidence Access. The MCP is held approximately 34 mm above the
sealing surface of the flange. A 1 cm wide slot in the MCP holder allows the
incident light to strike the active MCP area at true grazing incidence angles (0°).
It is ideal for Rowland circle spectrometer applications.

* Bakeable UHV Assembly. BrightView is ultra-high-vacuum compatible. The
imaging components are mounted on a 4.5 in. OD copper gasket vacuum flange
(ISO 64 mm flange). For vacuum purity, the unit may be baked under vacuum at
200°C; a 350°C bakeout option is available.

* Side Mounted Connectors. All user connections are made on the atmosphere
side of the unit, after installation. All power attachments are conveniently
available at the side, out of the way of the image-recording accessories.

* Many Available Options. Options include photocathode coating for wavelength
sensitivity, a special pumped chamber for independent operation, and image
recording by CCD camera system for laboratory convenience or film-pack for
maximum information.
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Product Description

1 UNIT DESCRIPTION

BrightView is an image converter of unmatched performance, flexibility, and rugged-
ness. It provides a laboratory aid for continuous, real-time observation of visible
images formed from radiation in the UV to x-ray region of the spectrum. Applications
range from recording images generated by VUV, x-ray, or charged-particle sources to
counting pulses from such sources. BrightView is ideal as the detector for spectro-
graphic applications and has been explicitly designed for use in Rowland circle graz-
ing-incidence spectrometers. Other uses include imaging UV laser beams and, with
minor modifications, crystal alignment using Laue backscattering techniques. The
principle of BrightView operation is discussed
in section 6.

The standard BrightView configuration con-
sists of two subassemblies, as diagrammed in
Figures 1, 2, and 3. The central imaging sub-
assembly is a microchannel plate (MCP) at-
tached to the image-transfer element that con-
veys the image formed in the vacuum to the
recording device in the laboratory. The imag-
ing subassembly is attached to the ultra-high
vacuum (UHV) flange subassembly for conve-
nient laboratory use. The unit can be obtained
with the laboratory flange or with the imaging
subassembly alone. A variety of standard op-
tions are available. They are summarized in
section 3.2.

Figure 1. Standard configuration of
BrightView.

1.1 Imaging Subassembly

Self-Aligning Electrodes. The imaging subassembly contains the MCP, which is
housed in the KMS-proprietary Self-Aligning Electrode (SAE) assembly. The SAE
assembly is located at the end of the image-transfer element. The SAE assembly
guarantees that the MCP gain stage and the phosphor image plane are held in good
alignment to ensure uniform image resolution across the active surface. The rigidity
provided by the cylindrical SAE design gives the unit high resistance to mechanical
vibration and shock. The SAE design also provides a high degree of electrical safety in
laboratory use. The outer cylindrical electrode completely encloses the other high-
voltage electrodes; it may be kept at ground potential to eliminate accidental arcing.
The SAE assembly has four tapped holes on its top so that the user can mount compo-
nents above the MCP. Such components might include an accelerating screen for
charged-particle collection or filters to screen the MCP from unwanted portions of the

spectrum.
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Figure 2. Cross-section diagram of BrightView (actual size).

A Diameter of

outer electrode
57.2 mm (2.25in.)

Diameter of open
area in electrode
43.7 mm (1.72in.)

Grazing incidence
slot 9.5 mm
(0.375in.)

4 holes on
53.6 mm circle:
tapped 2-56

QOuter electrode-
sealing surface
34.4 mm (1.35in.)
Nominal: 1 MCP

Electrode-MCP
3.2 mm (0.13in.)

Flange thickness
25.4 mm (1.00 in.)

Recess of fiber-
optic faceplate
4.3 mm (0.17 in.)

Faceplate to flange
1.3 mm (0.05 in.)

Expansion gasket
diameter
69.85 mm (2.750 in.)

Flange recess
diameter
76.2 mm (3.00 in.)

Quter diameter
114 mm (4.5 in.)

M MCP: 40 mm active

area
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Two holes
Diameter: 120.65+0.013mm

(0.1870+0.0005 in.)
Depth: 14.2 mm (0.56 in.)
Equally spaced on 92.08 mm
(3.625 in.) diameter

Four holes ’1 1.25°
Tapped 10-32 UNC

8.9 mm (0.350 in.) deep
Equally spaced on 104.8 mm
(4.125 in.) diameter

Figure 3. Flange drawing (actual size).
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Image-Transfer Element. There are two options for transferring the image to a
recording device. (1) Normal. An inexpensive transparent glass post may be used
for applications that use lens coupling of the visible image to an external camera. The
image, which is generated deep inside the subassembly, is relayed by a lens to the
camera. (2) Special. For applications that must use film to retain the full image
contrast and spatial resolution, the element is a high-quality fiberoptic post that
transfers the image plane to the rear (atmosphere) side of the unit. A film pack is then
used to record the image.

Bonding Techniques. The image-transfer element is permanently bonded to a gasket
that is welded into the mounting flange subassembly. The bonding method of choice
depends on application. (1) Normal. A NASA-validated low-outgas sealant that may
be safely baked to 200°C is used. (2) Special. For extreme UHV requirements, the
imaging element is bonded to the gasket by a glass frit seal that can withstand bake-
out temperatures up to 350°C.

All power connections are made to the image-transfer subassembly approximately
halfway between the SAE electrode and the gasket. This imaging subassembly
weighs 430 g with the fiberoptic option. An application using the imaging subassem-
bly alone is shown in Figure 4.

Figure 4. The BrightView imaging subassembly has been used as an imaging element in a special
Bragg spectrograph.
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1.2 UHYV Flange Subassembly

The mounting flange subassembly is provided for laboratory convenience. Itis a
standard copper gasket UHV flange with an outer diameter of 4.5 in. (the ISO 63 mm
standard flange). This flange is a stainless steel ring welded to the image-transfer
gasket. Three power feedthroughs extend from the side of the flange, as shown in
Figure 3. These feedthroughs are a BNC connector, an SHV connector and a special
“high voltage SHV” connector designed to withstand the (up to) 8 kV that may be
applied to the unit. All mating cable connectors are supplied with the unit. The
flange is constructed with a nonstandard thickness so that BrightView can be attached
to a larger reducing flange without interference between the voltage connectors and
the mated flange.

The standard mounting flange weighs an additional 1140 g. It has a number of
convenient features. On the atmosphere side of the assembly are four threaded holes
for the attachment of a recording device (such as a camera assembly, linear photo-
diode array, or film pack). Two holes for alignment pins are provided to ensure
alignment of the recording device. To assist users who wish to attach their own
components around the MCP and electrodes, four tapped holes are provided in the
flange on the vacuum side (not shown in Figure 3).

BrightView can be ordered (a) with its standard flange, (b) with a different flange,
() without its mounting flange (SAE electrode and image-transfer element only), or
(d) in a self-contained vacuum enclosure for use with x-rays above approximately

5 keV.
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2 SPECIFICATIONS

Table 1. BrightView Specifications.

Size 4.5 in. (OD) copper seal flange Standard configuration.
(ISO 63 mm). Active surface is
31.2 mm above vacuum sealing
surface.
Weight 1.57kg (3.51b) Standard configuration.
0.43 kg Fiberoptic imaging
subassembly.
Temperature | 200°C normal Choose low-outgas seal
option.
350°C optional Choose glass frit option.
Connectors BNC For ground.
SHV For low V.
HVSHV For high V.
Detector MCP elements in a stack Multiple plates cause a
1, 2 (*chevron™), or 3 (“Z”) slight reduction in spatial
resolution.
Power Supply | Two required: n kV and (6+n) kV | User choice for gain.
n = number of MCPs
Storage Shipped under vacuum. For long-term storage, place
unit in pumped chamber.
Features All user power connections are Side-mounted feedthroughs.
made in atmosphere. Mating connectors included.
Choice of voltage connection Configure unit to user’s
scheme. needs.
Easy attachment of user Threaded holes for mounting,
components. guide holes for alignment.
pins
Grazing incidence access to MCP.| Selectable orientation.
Multiple MCP stack for high gain.| 1 MCP standard.
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3 ACCESSORIES AND OPTIONS -

BrightView has many accessory items and options to tailor the unit for special needs.
Standard and special accessories are available to complement the instrument. Standard
and special options to the basic unit must be selected when the unit is ordered. These
are discussed below. Contact the Manager of KMS X-Ray and Specialty Instruments
for further information and for price lists.

3.1 Accessories

The following items are available to work with the XUV-2000 BrightView unit.
Certain accessories are custom designs to meet special user needs.

*  CCD Camera Mount [model XUV-2000CC]. The mount attaches to the C-mount
lens of most CCD cameras for the most convenient image recording. It works
well with the KMS VIA image-acquisition system.

e Video Image Acquisition System (VIA) [model VIA-100, 200 or 300]. VIAisa
complete image data acquisition and analysis system that coordinates well with
other external data acquisition and control facilities available to the user. It is
designed to accept external triggers and synchronize an event to be imaged with
the correct image frame from the camera.

Images from up to three independent cameras can be acquired, displayed, stored,
and passed through a network for final archiving and analysis. VIA also provides
local image-analysis capability for immediate use; it is the ideal solution for the
analysis and archiving of BrightView images. VIA is supplied with the computer,
monitors, frame-grabber board, and the single camera needed for one BrightView
system (XUV-2000CC mount required).

*  Film Pack [model XUV-2000FP]. The single-picture 35 mm film holder is
designed to acquire images with the highest possible spatial resolution and dy-
namic range in intensity. The film is pressed directly against the fiberoptic
faceplate (not coupled by a lens) for maximum image fidelity. The faceplate has
a grounded conductive transparent film to eliminate static when the film is re-
moved for development. (Requires the fiberoptic “~-FO” option for the image-
transfer element, as discussed in section 3.2.)

The film pack uses either regular 35 mm camera film or special film that has
special retaining holes at the ends instead of the usual edge sprocket holes. KMS
can supply properly punched film without edge holes so that a complete 35 mm of
image can be recorded with best quality. The film pack holds the filmstrip for one
image and is loaded and unloaded in a darkroom.

*  Vacuum Pumped Enclosure. This custom enclosure is designed to the user’s
specifications for special vacuum and power feedthroughs. It is useful for re-
duced weight, minimal size, and for attachment to systems that have poor vacuum
quality or that are frequently vented to atmospheric pressure. (KMS will be
pleased to develop the vacuum chamber to fit special requirements.)
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Table 2. Standard Options for BrightView.

Option Code| Option Customer Specification
Power attachment Specify per section 5.
F Ground front of MCP
R Ground rear of MCP
P Ground phosphor screen
Mn Number of microchannel plates | Spatial resolution degrades
n MCP plates in unit slightly with each plate.
n = 1 standard, =2 *or=3 % See section 6.
Bakeout option Specify seal of image-transfer
200 200°C bakeout element to the weld ring, as
350 350°C bakeout * discussed in section 1.1.
Image-transfer element Specify type, as discussed
GL Glass in section 1.1.
FO Fiberoptic * Fiberoptic has transparent
conductive coating.
Photocathode Specify material to be applied
KNi Ni or NiCr photocathode to front surface of MCP
KAu Gold * detectors.
KCsl Cesium iodide *
KMgF Magnesium fluoride *
Visible phosphor screen Specify for image color,
P20 Green, several ms decay brightness, and persistence.
P11 Blue, tenths of ms decay Others are available.
Gl¢ ¢ degrees Specify angle between grazing
Default: arbitrary angle incidence slot and the central
voltage feedthrough; GBO
means they are parallel.
BrightView configuration Specify per sections 1.1
STD Flange and imaging subassembly | and 1.2.
IA Imaging assembly only, no flange

Italicized options are the default choice.
* These options provided at extra charge. Contact KMS for quotation.








































