Product Description

BrightCam XUV-1010 and XUV-1020
ULTRA-FAST SHUTTER AND IMAGE CONVERTER

BrightCam is the KMS name for a family of fast-shuttered instruments that convert
patterns of radiation to intensified visible-light images in real-time. These instru-
ments can detect and image UV through x-ray photons or energetic charged particles.
The BrightCam units feature four independently shuttered regions to provide four
images (such as successive stop-motion frames) with exposure times as short as

100 ps. The fourth-generation BrightCam-IV, the product of six years of develop-
ment in ultra-fast image technology, is now available for general laboratory use.

» Short Exposure Times. BrightCam has the shortest exposure times possible.
Shutter times of 100 ps are possible because imaging regions are part of an
impedance-matched microwave circuit with 50 €2 input.

* Multiple Images. Four independent image regions are provided. These regions
are 6 mm wide and up to 35 mm long.

* High Resolution. Minimum resolution is better than 50 um (10 line pairs/mm).
The image areas have better than 700 X 120 minimum-resolution elements.

» Visible Output. The gated radiation-sensitive regions are followed by a
microchannel plate intensifier and a phosphor screen imaging surface. A
fiberoptic faceplate transfers the visible phosphor image to the atmosphere for
recording by relatively “slow” devices such as CCD cameras. For best image
quality, the film recording option should be used.

* High-Vacuum Assembly. Active imaging areas are open to the vacuum of the
source for low-energy-source radiation. The O-ring sealed unit can operate with
a vacuum below 10-3 Torr and is suitable for use with slow-pump-speed systems.
The unit is bakeable to 150° C.

» Many Available Options. Options include photocathode coatings for wavelength ~ ~
sensitivity, a special pumped chamber for independent operation, and several &
image-recording options.

The BrightCam-IV, model XUV-1020, is the recommended converter/intensifier for
ultra-short applications. KMS recommends its BrightCam-III, model XUV-1010, for
applications with shutter times longer than 1 ns.
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Product Description

1 UNIT DESCRIPTION

BrightCam is an image converter with four independent, ultra-fast electronic shutters
to provide four independent images. BrightCam-III, model XUV-1010, is the product
of five years of development and has an electronic shutter that can operate with
exposure times as short at 1 ns. BrightCam-IV, model XUV-1020 (shown in Fig-

ure 1), is designed to provide bright, high-contrast images with shutter times shorter
than 1 ns. The shutter is actuated by a high-voltage pulser, and the unit has operated
successfully at the shortest times commercially available, 100 ps. Applications
include image-freezing of objects
moving at speeds in excess of
100 km/s, of kinetic reaction prod-
ucts, and of implosion imaging of
laser-fusion targets. BrightCam-III
and IV are the same except that
BrightCam-IV has a microchannel
plate (MCP) for the intensified im-
aging required for either single pho-
ton detection or sub-nanosecond
framing (shutter) times. Because of
the added complexity of the associ-
ated equipment, KMS advises that
BrightCam-III be used for framing
times (shuttertimes) longerthan 1 ns.
The principle of operation of  Figure 1. BrightCam-IV.
BrightCam is discussed in section 6.

Figures 2 through 4 show BrightCam-IV at full scale. BrightCam-III lacks the SMA
connector mounted next to the SHV connector; otherwise it would appear identical.
The device is a single assembly with a retaining ring used to dismount the 50 mm
diameter MCP elements. BrightCam takes up a volume in the experimental test area
that is 112 mm x 82 mm x 90 mm. The attached cables will extend farther.

Figure 2 is a vacuum-side view with the single O-ring groove, showing the limit of
the vacuum region. The four gold strips are shown on the top MCP, which is the
unit’s photocathode. Separate holes for mounting the unit to the vacuum flange are
located in the corners of the device.
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SHV

Four mounting holes

Diameter: 3.6 mm (0.144 in.)
Equally spaced on 95.2 mm (3.748 in.)
diameter about MCP center

1
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- (4.381in.)
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Retainer
43 mm

active diameter

m
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X

7.4 mm
(0.29in.)

Figure 2. Vacuum-side view of BrightCam-IV (actual size).
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Figure 3 shows the rear view of the unit with the four mounting holes, four additional
threaded holes for attaching a recording device, and the fiberoptic faceplate. The
visible image is formed on the vacuum side of the faceplate, and the fiberoptic piece
transmits that image to the atmosphere for recording. Also shown are the eight SMA
connectors to which the high-voltage pulses are attached.

SHV ‘,

|
Fiberoptic Faceplate
I

30°
I

Eight SMA connectors; one Four holes for mounting film pack or camera holder

each end of four striplines Tapped 8-32 UNC, 0.25 in. deep
Equally spaced on 73.0 mm (2.875 in.) diameter

about faceplate center

Figure 3. Atmosphere-side view of BrightCam-IV (actual size).
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Figure 4 shows the top profile of the device with the two high-voltage connectors
(BrightCam-IIT has only the SHV connector) and the eight SMA connectors (four to a
side) to the microwave pulser. The imaging body is 19 mm thick, and the unit weighs
only 530 g. The side pieces with the pulser connections house the impedance-match-
ing microwave tapers that allow the MCP to be attached to a pulser that can drive a
50 € impedance.

90 mm
| (3.6in.)

| & 111.3 mm : __|_L

(4.38in.) J

Figure 4. Top view of BrightCam-IV (actual size).




2 SPECIFICATIONS

Table 1. BrightCam Specifications.

Product Description

Size 91.4.3 x 82.3 x 18.5 mm Main body of unit.

111.3 x99 X 91 mm Unit including connectors.

Weight 0.53 kg

Temperature | 150°C Normal bakeout temperature.

Connectors 1 SHV Connects to Vppos,

1 SMA Connects t0 Viucp (XUV1020 only).
8 SMA (4 per side of unit) Connects to Vpyise -
(2 per image strip)
(Refer to sections 5 and 6.)
Detector 43 mm open-diameter MCP Top photocathode stage.
with 4 gold stripes, 6 mm wide. | Special photocathodes available.
Single MCP intensifier stage.
(Refer to section 6.)
Power Supply | 1. +0-5KkV for Vppos User must supply.
2. +0-1KkV for Viuep (XUV-1020 only)
3. -500 V for offset bias (XUV-1020 only)
4. -1kV pulser for shutter User must supply.
(Refer to section 5.)

Storage Shipped under vacuum. For long- term storage,
mount on continuously
pumped chamber.

Features All user power connections are | Side mounted feedthroughs,

made in atmosphere.

Easy attachment of recording
device.

Easy attachment of filter,
retarding screens, alignment

fixtures.

Conductive fiberoptic faceplate.

standard connectors.

Threaded holes for mounting.

Attach directly to MCP retainer.

Faceplate coated with a transpar-
ent conductive layer to eliminate
electrostatic sparks when used
with film.
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3 ACCESSORIES AND OPTIONS

BrightCam has many options and accessory items to tailor the unit for special needs.
This section presents a discussion of specific choices, but many other optional
choices may be made. Contact the Manager of KMS X-Ray and Specialty Instru-
ments for further information and for price lists.

3.1 Accessories

The following items are available to work with the BrightCam-III and IV units.
Certain accessories are custom designs to meet special user needs.

* CCD Camera Mount [model XUV-1000CC]. 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.

* 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 the ultra-fast 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 BrightCam images. VIA is supplied with the computer,
monitors, frame-grabber board, and the single camera needed for one BrightCam
system (XUV-1000CC mount required).

* Film Pack [model XUV-1000FP]. 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 face-
plate (not coupled by a lens) for maximum image fidelity. The faceplate has a
grounded conductive transparent film to eliminate static when the film is removed
for development.

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 spocket holes. KMS
can supply properly punched film without edge holes so that all four images can be
recorded with best quality. The film pack holds the filmstrip for one event (four
frames) and is loaded and unloaded in a darkroom.
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o Special Vacuum Enclosure. This custom-pumped enclosure is designed to the
user’s specifications. It can be connected to ultra-high-vacuum systems, to sys-
tems with poor vacuum quality, or to systems that are frequently vented to atmo-
spheric pressure.

KMS will be pleased to develop the vacuum enclosure to match special require-
ments.

» Special Soft X-Ray Spectrometer. A Bragg reflection crystal spectrograph, de-
signed for BrightCam use, can be customized to special user configurations. The
basic unit spans the range from 2 to 100 A in discrete overlapping intervals. A
convex crystal is used as the dispersion element, and the unit has provision for a
light-blocking filter and a separate pumping port. BrightCam is attached to the
spectrometer, which is itself attached to the source vacuum. It is easily aligned and
operated. A straight-through port allows the unit to be used as a pinhole camera.

KMS will be pleased to configure the system for user requirements. The specific
user flange system, distance to source, and particular energy range should be
specified so that KMS can provide a cost quotation for the unit.
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3.2 Options

Table 2. Standard Options for BrightCam.

Option Option Customer Specification
Code
Photocathode Specify material to be applied to
front surface of MCP detectors.
KAu Gold photocathode
KCsl Cesium iodide *
KMgF Magnesium fluoride *
Visible phosphor screen Specify for image color, brightness
and persistence. Others available.
P20 Green, several ms decay.
P11 Blue, tenths of ms decay.

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

Order BrightCam by specifying the part number and the option codes desired. The
units are identified as

BrightCam-III, model XUV-1010, part number 220176
BrightCam-IV, model XUV-1020, part number 220400

The order should be placed in the form
220400 - oc-oc - ... - S#
where
220400 = BrightCam part number
oc = standard option codes (any number of these codes may be included)
# = the number of special options

Any number of standard option codes from the list in Table 2 may be included. If a
particular code is not written, the default (italicized code in Table 2) will be assumed.

The S# suffix specifies the number of special options included. The order is to be
placed with each special option listed in 1, 2, 3 order and with the relevant KMS Price

Quotation number listed.

Example 1. BrightCam-IV with CsI photocathode coatings, and two additional
special options.

BrightCam-IV P/N 220400-KCsI-S2

1. KMS Quotation XSI491210 Special P46 phosphor
2. KMS Quotation XSI491210 Extra tapped hole on atmosphere
side, per customer drawing.

Example 2. Default order.

BrightCam-III part number 220176

The default order above is exactly the same as the detailed order below.

BrightCam-III P/N 220176-KAu-P20 A ;































