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Sandia Laboratories i s a multiprogram laboratory
operated by the Western Electric Company for the United
States Energy Research and Development Administration. The
primary responsibilities of the laboratory are in research and
development for nuclear weapon systems. This publication
describes the radiation facilities utilized in the weapon effects
simulation program.
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Front Cover: The front cover i s the view looking down into the ACPR tank
with the reactor operating at steady-state power. The blue glow is Cerenkov
radiation.
Back Cover: The back cover is a high-speed photograph of a vaporizatron
experiment conducted on the Hydra Facility. The blowoff is caused by the
rapid energy deposition produced by the impact of a highly intense electron
beam on the target.

Introductio
This brochure is designed as a basic source of
information for prospective users o f Sandia
Laboratories Radiation Facilities. It contains a brief
description of the various major radiation sources, a
summary o f their output characteristics, and
additional information useful to experimenters.
Radiation source development and source upgrading is an ongoing program, with new source con-

figurations and modes of operation continually being
devised to satisfy the ever-changing radiation
requirements of the users. For most cases, the
information here should allow a potential user to
assess the applicability of a particular radiation
facility to a proposed experiment and to permit some
preirradiation calculations and planning.

The Radiation Facilities
Sandia Laboratories operates major research
nuclear reactor and electron beam facilities for the
Division of Military Applications (DMA) of the Energy
Research and Development Administration (ERDA).
At each facility various research and development

activities are conducted relating to nuclear weapon
systems, electronic and material components, reactor
safety, reactor fuels, biological effects, and other
basic and applied research areas.

NeutronlGamrna Sources
Annular Core Pulse Reactor (ACPR)
The ACPR is a modified TRIGA-type reactor
capable of both pulsed and steady-state operation.
Designed and constructed by General Atomics
for Sandia Laboratories, it provides a large (23-cmdiameter) central irradiation cavity and a neutron
radiography facility.

Sandia Pulse Reactor 111 (SPR-Ill)
The SPR-Ill is a GODIVA-type, bare, fast-burst
reactor capable of both pulsed and steady-state
operation. Designed and constructed by Sandia
Laboratories, it incorporates a large (1 7-cm-diameter)
central irradiation cavity.

Sandia Pulse Reactor I I (SPR-II)
The SPR-II is a GODIVA-type, bare, fast-burst
reactor capable of both pulsed and steady-state
operation. Designed and constructed by Sandia
Laboratories, i t incorporates a small (3.8-cmdiameter) central irradiation cavity.

Gamma Irradiation Facility (G1F)
The GIF is a gamma radiation source consisting
of two irradiation cells (k°Cobalt or 13’Cesium).
Designed and constructed by Sandia Laboratories, it
provides a variety of radioactive source geometries
for irradiation of experiments.

Electron/X-Ray Sources
High-Energy Radiation Megavolt Electron Source 11
(HERMES-11)

The HERMES-II i s a high-energy, pulsed,
field-emission electron-beam or bremsstrahlung x-ray
generator. it was designed and constructed by Sandia
Laboratories to provide a radiation or impulse energy
source for high-dose-rate radiation effects studies and
materials response studies of rapid energy deposition.

Relativistic Electron Beam Accelerator (REBA)

The REBA i s a high-energy, pulsed, fieldem i ss ion e I ect ro n- bea rn o r b re m sst r a h I u ng x- ray
generator. It was designed and constructed by Sandia
Laboratories to provide a high-dose-rate impulse
energy source for determining material responses to
rapid surface and in-depth energy deposition.

The Hydra Facility

The Hydra facility is a dual-beam, high-energy,
pulsed, field-emission electron-beam or bremsstrahlung x-ray generator. It was designed and
constructed by Sandia Laboratories to provide an
energy source of short duration for radiation effects
studies.

The Rehyd Facility

The Rehyd facility (a hybrid combination of
the REBA and Hydra facilities, thus Rehyd) is a
high-energy, pulsed, field-emission bremsstrahlung
x-ray or electron-beam generator. it was designed and
constructed by Sandia Laboratories to provide an
energy source of short duration for x-ray exposure of
weapon systems and components.

Source Support Facilities
The Pelletron Facility

The Pelletron accelerator is a variable-energy,
high-stability dc electron-beam generator. It was
designed and constructed by National Electrostatics
Corporation for Sandia Laboratories as a support
facility for fundamental studies in electron transport,
bremsstrahIung production, radiation effects, and
related phenomena.

The Heavy Ion Facility

The Heavy Ion Accelerator is a variable-energy,
positive-ion accelerator designed and constructed by
Sandia Laboratories. it provides a beam of magnetically analyzed ions and i s used as a support

facility for fundamental studies of atomic and
molecular collision phenomena and for calibration of
systems used with the Pelletron Accelerator.

The Nuclear Dosimetry Counting Laboratory

The Sandia Nuclear Dosimetry Counting
Laboratory was established to obtain neutron fluence
and gamma data, peculiar to various sources, in
support of source-development activities and
radiation-effects experiments. Data available from the
laboratory are absorbed gamma-dose information
and neutron-fluence values for neutron energies in
the range of thermal to 14 MeV.

Data Acquisition Facilities
Very fast oscilloscopes, digital- and analogrecording equipment, tape recorders, c o m p u t e r - i n p u t interfaces, and other extensive

instrumentation are available to meet diagnostics and
data-acquisition requirements.

Simulation Instrumentation Data-Acquisition Systems

Data acquisition requirements for the nuclear
reactors (ACPR, SPR-II, and SPR-Ill) and electronbeam weapon simulation facilities (HERMES-II,
REBA, and Rehyd) are supported by two dataacquisition facilities. The facilities are located in
instrumentation vans which are operated by Sandia's
Field Instrumentation Department. Each simulation
facility is connected to the instrumentation van via
high-quality coaxial and multipair cabies routed
through heavy conduit.

Data-Acquisition and Display System (DADS)
The DADS, built around an EMR 61 30 computer,

supports high-priority, real-time usage at remote
terminals, and a low-priority batch system. The
facility provides data-acquisition support for the
nuclear reactor facilities (ACPR, SPR-It, and SPR-111)
and the electron-beam facilities (HERMES-II, REBA,
and Rehyd), as well as support for the Nuclear
Dosimetry Counting Laboratory and the Accelerator
Laboratory.

NOTES:
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FOOTNOTE: All the facilities mentioned in this brochure are part of the radiation simulation facilities located at Sandia Laboratories
Technical Area V (TA-V) on Kirtiand Air Force Base, East, in Albuquerque, New Mexico. Additional data or detail of the radiation sources and
experiment scheduling on the facilities may be obtained from the Operations Supervisors, Beam Source Applications Division 5 2 3 2 (for
HERMES-II, REBA, Hydra, and Rehyd) or Reactor Applications Division 5451 (for ACPR, SPR-11, SPR-Ill, and CIF). Experimenter's manuals
containing detailed operational and performance informarion are provided upon request for each radiation facility.

Annular
Core Pulse
Reactor

Description
The ACPR i s a TRIGA-type reactor which was designed and
constructed by General Atomics for Sandia Laboratories. In it cylindrical
uranium-zirconium hydride (U-ZrH1.625) fuel-moderator elements are
arranged in a close-packed lattice. The most prominent feature which
distinguishes this reactor from other TRlGA reactors i s the large
(23-cm-inside-diameter), dry irradiation cavity in the center of the core.
The annular-shaped core is formed by 150 fuel-moderator elements
arranged in a hexagonal grid around the central cavity.
The core i s located in an open pool 3.1 m in diameter and 8.5 m
deep. The top of the core is approximately 7 m below the surface of the
pool water, which affords more than adequate radiation shielding. Access
to the central irradiation cavity i s by a dry, air-filled 25-cm-diameter
loading tube which extends vertically upward from the center of the core.
The fuel-moderator material, 3.5 cm in diameter by 38 cm in length,
is sealed in 0.5-mm-thick stainless-steel cladding with a specially
designed dimpled surface to maintain a gas-filled insulating gap between
the fuel-moderator material and the cladding.
The fuel-moderator material is designed to operate at temperatures
up to 1000°C. The core i s cooled by natural convection.
The ACPR will be upgraded in 1978 to provide larger pulse fluences
and greater steady-state power.

Performance Characteristics
(Cavity, Horizontal and Vertical Centerline, Free-Field)
Nominal Operating Parameters
Pulse Operation (Maximum)
Reactivity Insertion
Peak Power

$4.50

15,000 M W

Pulse Width (FWHM)

4.7 ms

Reactor Period

1.3 ms

Energy Release

= 1lOMJ

Neutron Fluence (> 1OkeV)
Neutron Fbence (all energies)
Peak Neutron Flux

1.7 x 1015neutrons/cmZ

3.6 x 7 015neutrons/cmZ

7.7 x 10'' neutrons/cm2-s

Steady-StateOperation

4

Power

600 kW

Neutron Flux (> 10 keV)

1 x 1013neutrons/cm2-s

Neutron Flux (all energies)

2 x 1013neutrons/cmz-s

Sandia
Pulse
Reactor ll

Description
The SPR-I1 reactor i s a fast-burst reactor designed and constructed by
Sandia Laboratories. An unreflected and unmoderated cylindrical
assembly of uranium, enriched to 93 percent 235Uand alloyed with 10
weight percent molybdenum, ensures phase stabilization of the fuel
material. The operational core consists of six fuel plates bolted together
into two halves. The mass of the individual plates varies between 16.5
and 17.2 kg, and the total mass of the core (which includes fueled control
rods and pulse rod) is 106 kg. The three lower plates are attached to an
electromechanical drive mechanism. Four holes through the core
assembly accommodate three control rods and one burst rod. The burst
rod i s pneumatically driven to achieve the high rates of reactivity
insertion required. The control rods are used to establish a critical
configuration of the core and to adjust pulse yields.
The primary shutdown mechanism in the pulse mode is the inherent
negative-temperature-coefficient of reactivity caused by thermal
expansion of the fuel.
A central cavity, measuring 3.8 cm in diameter and extending
vertically through both core halves, is the primary experiment facility. In
addition, experiments may be mounted around the periphery of the
reactor. An aluminum shroud, covered with an adhesive mixture loaded
with 'OBoron, is placed over the reactor. This shroud provides a flow
channel for the nitrogen cooling gas, and it decouples the core from
low-energy neutrons that are scattered back toward the core from the
reactor room. The reactor stand is mounted on an elevator which can
lower the reactor into a shielded pit, permitting access to the reactor
room.
The SPR-I1 can be operated at steady-state power levels; however,
the cooling capability of the nitrogen system and administrative
restrictions effectively limit the time at power. Normally, steady-state
power operations are limited to a maximum of 3 kilowatts.

PerformanceCharacteristics
Nominal Operating Parameters
Neutron Fluence (inner cavity)
Peak Neutron Flux

6

8 x 1 014neutrons/cm2
1.8 x 1019neutrons/cm2-s

Reactivity Insertion

$1.1 2

Reactor Period

13 ps

Pulse Width (FWHM)

45 ps

Temperature Rise

400°C

Peak-to-AverageTemperature Ratio

1.75

Energy Release

4 MJ

Peak Power

130,000 MW

-ACTOR ELEVATOR

Sandia

Description

Pulse

Reactor I II

The SPR-Ill reactor is a fast-burst reactor designed and constructed by
Sandia Laboratories. An unreflected and unmoderated cylindrical
assembly of uranium, enriched to 93 percent 235Uand alloyed with 10
weight percent molybdenum, ensures phase stabilization of the fuel
material. The core consists of eighteen fuel plates mechanically fastened
into two halves of nine plates each. The mass of the individual plates
varies between 6.8 and 15.4 kg, and the total mass of the core is about
252 kg. The nine upper plates are held stationary by the core support
structure. The nine lower plates are attached to an electromechanical
drive mechanism. Four reflector-type control devices are used: three are
used for control, and the fourth is the burst element. The burst element is
pneumatically driven to achieve the high rates of reactivity insertion
required. The control elements are used to establish a critical
configuration of the core and to adjust pulse yields
The primary shutdown mechanism in the pulse mode is the inherent
negative-temperature-coefficient of reactivity caused by the thermal
expansion of the fuel.
A central cavity, measuring 1 7 c m in diameter and extending
through both core halves, is the primary experiment facility. In addition,
experiments may be mounted around the periphery of the reactor. An
aluminum shroud, covered with an adhesive mixture loaded with
'OBoron, is placed over the reactor. This shroud provides a flow channel
for the nitrogen cooling gas and it decouples the core from low-energy
neutrons that are scattered back toward the core from the reactor room.
The reactor stand is mounted on an elevator which can lower the reactor
into a shielded pit, permitting access to the reactor room.
The SPR-Ill can be operated at steady-state power levels; however,
t h e cooling capability of the nitrogen system and administrative
restrictions effectively limit the time at power. Normally, steady-state
power operations are limited to a maximum of 15 kilowatts.

PerformanceCharacteristics
Nominal Operating Parameters
Neutron Fluence (inner cavity)
Peak Neutron Flux

8

7.5 x 1014neutrons/cmZ

9.9 x 10l8neutrons/cmZ-s

Reactivity 1nsertion

$1.10

Reactor Period

23 ,US

Pulse Width (FWHM)

71 p

Temperature Rise
Peak-to-AverageTemperature Ratio
Energy Release
Peak Power

400°C

1.6
13 MJ
170,000 MW

Gamma

Description
The GIF, a gamma radiation source, consists of two adjoining

Irradiation
FaciI ity

radiation cells situated over a 6-m-deep pool of demineralized water.
When not in use, the sources are stored in the base of the pool so that the
water in the pool serves as a biological shield for personnel when entry
into the cells is necessary. Entry i s gained into either cell by lowering
large concrete doors by means of a hydraulic lift. The sources are
mounted on elevators and are raised into the cells to mate with the
experiment configuration.
Lead-glass windows permit observation of the sources and/or
experiments in the cells. Located near the windows are switches that
operate the source elevators so that raising and lowering of the sources
may be observed by experimenters. The source in each cell of the GIF is
completely independent of the other source and has its own electric
elevator, unique geometry, and control switches. Current sources consist
of several 60Cobaltsources and a 137Cesiumsource. The largest 6oCo
source had a strength of 140 kilocuries in May 1971, and the current
strength of the 13’Cs source i s 200 kilocuries. The cobalt source is being
upgraded to approximately 200 kilocuries in 1977.
A stainless-steel experiment-positioning plate runs o n the
north-south axis of the cell, with the source occupying a western corner
of the cell. Dosimetry which has been calibrated by the National Bureau
of Standards is available for measuring doses.
An additional 6oCo source with a strength of 1200 kilocuries is
present in the laboratory and is expected to be available for use in the
near future.

Performance Characteristics
Nominal Operating Parameters
60Co

Source Strength

IO

140 kilocuries (May 1971)

Half Life

5.26 years

Gamma Energy

1.1 7,1.33 MeV

*

Doses
‘37Cs
Source Strength

200 kilocuries (Sept. 1976)

Half Life

30.2 years

Gamma Energy

0.66 MeV

Doses

*

‘Doses are dependent upon source configuration and experiment location.
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High-Energy
Radiation
Megavolt
Electron

Source ar

Description

The HERMES-11 is a high-energy, pulsed, field-emission
electron-beam or bremsstrahlung x-ray source. It was designed and
constructed by Sandia Laboratories to provide high-dose-rate radiation
effects studies and material response studies of rapid energy deposition.
The principal components of HERMES-II are a Marx generator, a Blumlein
transmission line, and an output tube. Stored low-voltage energy is
converted to high-voltage energy by the Marx generator and then
transferred to the Blumlein transmission line, which serves as a
fast-discharge, pulse-form i ng, low-i nductance energy source for the
output tube.
The Marx generator consists basically of a bank of capacitors which
are charged in parallel and discharged in series by means of spark-gap
switches. The negative-voltage output of the Marx generator is placed on
the coaxial Blumlein transmission line consisting of three concentric
cylinders. The voltage pulse formed by the Blumlein is impressed across
the tube diode which consists of an insulating and vacuum-holding
structure, a field-emission cathode, and an anode.
The anode used for the electron-beam mode of operation is a thin
low-Z target which allows passage of the electrons with minimal energy
loss. For the x-ray mode of operation, the anode used is a thick high-Z
target, selected for maximum efficiency in converting electron-beam
energy into bremsstrahlung x-radiation.

Performance Characteristics
Nominal Operating Parameters
I,:

it;

Marx Generator

70 kV

Charging Voltage
Repetition Rate

Energy Stored (Maximum 100 - kV charge)

3 pulses/hr

1.0 MJ

Diode
Peak Diode Voltage

10 MV

Peak Diode Current

100 kA

75 kJ

Total Beam Energy
Electron Beam Environment

40-60 k]

Transported Beam Energy

500 cal/cm2

Peak Beam Fluence
!!

50 ns

Pulse Width (FWHM)
X-Ray Environment
Peak Dose/Pulse
Peak Dose Rate

At anode

I

Pinched Beam Mode Dose Rate

1 x 10'2 rads (Si)/s

50 ns

Pulse Width (FWHM)
Pinched Beam Mode Dose/Pulse

5 x 1 o4 rads (Si)

At anode

4 x lo5 rads (Si)
8 x 1O l 2 rads (Si)/s

Relativistic
Electron
Beam
Accelerator

Description
The REBA is a high-energy, pulsed, field-emission electron-beam or
bremsstrahlung x-ray source. It was designed and constructed by Sandia
Laboratories to provide an energy source o f short duration for
determining material responses to rapid surface and in-depth energy
deposition. The principal components of REBA are a Marx generator, a
Blumlein transmission line, and an output tube. Stored low-voltage
energy is converted to high-voltage energy by the Marx generator and
then transferred to the Blumlein transmission line, which serves as a
fast-discharge, pulse-forming, low-inductance energy source for the
output tube.
The Marx generator consists basically of a bank of capacitors which
are charged in parallel and discharged in series by means of spark-gap
switches. The negative voltage output of the Marx generator i s placed on
the coaxial Blumlein transmission line consisting of three concentric
cylinders. The voltage pulse formed by the Blumlein is impressed across
the tube diode which consists of an insulating and vacuum-holding
structure, a field-emission cathode, and an anode.
The anode used for the electron-beam mode of operation i s a thin
low-Z target which allows passage of the electrons with minimal energy
loss. For the x-ray mode of operation, the anode used is a thick high-Z
target, selected for maximum efficiency in converting electron-beam
energy into bremsstrahlung x-radiation.

Performance Characteristics
Nominal Operating Parameters
Marx Generator

70 kV

Charging Voltage

6 pulseslhr

Repetition Rate

95 kJ

Energy Stored (Maximum 100-kV charge)
Diode

3.2 M V

Peak Diode Voltage

40 kA

Peak Diode Current

10 kJ

Total Beam Energy
Electron Beam Environment

6.7 kj

Transported Beam Energy

14

Peak Beam Fluence

400 caVcmZ

70 ns

Pulse Width (FWHM)
X-Ray Environment
Peak Dose/Pulse
Peak Dose Rate
Pulse Width (FWHM)

At anode

1.8 x 1O4 rads (Si)
2.6 x 10” rads (Si)/s

70 ns

>
;

The

Description

The Hydra Facility i s a high-energy, pulsed, field-emission
electron-beam or bremsstrahlung x-ray source. It was designed and
constructed by Sandia Laboratories to provide an energy source of short
duration for radiation effects studies. The principal components of Hydra
are a Marx generator, and two identical, independent, water-insulated
transmission lines with output tubes. Stored low-voltage energy is
converted to high-voltage energy by the Marx generator and then
transferred to one or both of the transmission lines, which serve as
fast-discharge, pulse-forming, low-inductance energy sources for the
output tubes.
The Marx generator consists basically of a bank of capacitors which
are charged in parallel and discharged in series by means of spark-gap
switches. The negative voltage output of the Marx generator is placed on
one or both of the transmission lines which consist of energy-storage
sections and pulse-forming lines. The voltage pulse formed by a
transmission line is impressed across the correspondingtube diode which
consists of an insulating and vacuum-holding structure, a field-emission
cathode, and an anode.
The anode used for the electron-beam mode of operation is a thin
low-Z target which allows passage of the electrons with minimal energy
loss. For the x-ray mode of operation, the anode used i s a thick high-Z
target, selected for maximum efficiency in converting electron-beam
energy into bremsstrahI ung x-radiation.

Hydra

1

Facility

Performance Characteristics
Nominal Operating Parameters
For a Single Line (Both Lines)
Marx Generator
Charging Voltage
Repetition Rate
Energy Stored (Maximum)

60 kV
1 pulsehr
200 kJ

Diode
Peak Diode Voltage

1 MV

Peak Diode Current

500 kA (1 MA)

Total Beam Energy
Electron Beam Environment
Transported Beam Energy
Peak Beam Power
Pulse Width (FWHM)

35-40 kJ (70-80 kj)

35 kJ (70 kJ)
0.4 TW (0.8 TW)

80 nS

X-Ray Environment
Peak Dose/Pulse
Pulse Width (FWHM)

7 cal/gm in 1 -Mil Au
80 nS

The

Description

The Rehyd Facility i s a high-energy, pulsed, field-emission
bremsstrahlung x-ray source which can also be operated as an
electron-beam generator. It was designed and constructed by Sandia
Laboratories to provide an energy source of short duration for x-ray
exposure of weapon systems and components, and for determining
material responses to rapid-energy deposition. The principal components
of Rehyd are a Marx generator, a water-insulated transmission line, and
an output tube. Stored low-voltage energy is converted to high-voltage
energy by the Marx generator and then transferred to the transmission
line, which serves as a fast-discharge, pulse-forming, low-inductance
energy source for the output tube.
The Marx generator consists basically of a bank of capacitors which
are charged in parallel and discharged in series by means of spark gap
switches The negative voltage output of the Marx generator i s placed on
the coaxial transmission line consisting of an energy-storage section, a
self-breakdown main switch, a prepulse switch, and a pulse-forming line.
The voltage pulse formed by the transmission line i s impressed across the
tube diode which consists of an insulating and vacuum-holding structure,
a field-emissioncathode, and an anode.
For the electron-beam mode of operation, the anode used is a thin
low-Z target which allows passage of electrons with minimal energy loss.
External magnetic beam compression is generally utilized to focus the
extracted electron beam for maximum energy deposition into a specific
test specimen. The anode converter assemblies used for the x-ray mode of
operation are thick high-Z targets selected for maximum efficiency in
converting electron-beam energy into bremsstrahlung x-radiation.

Rehyd
FaciIity

Performance Characteristics
Nominal Operating Parameters
Marx Generator
Charging Voltage
Repetition Rate
Energy Stored (Maximum 100-kV charge)

85-90 kV
1 pulse/2 hrs

95 kJ

Diode
Peak Diode Voltage

1.3 M V

Peak Diode Current

300-600 kA

Tota! Beam Energy

36 kJ

Electron Beam Environment
Transported Beam Energy
Peak Beam Power
Pulse Width (FWHM)

20-25 kJ
0.4 TW
80 nS

X-Ray Environment
Peak Dose/Pulse
Pulse Width (FWHM)

7 caWgm in I-mil Au

80 ns

The
Pelletron
Accelerator

Description
The Pelletron Accelerator i s a 1-MeV electron-beam generator. It was
designed and constructed by National Electrostatics Corporation for
Sandia Laboratories as a support facility for the radiation-effects
simulation program. The main function of the Pelletron i s to provide a
high-stability dc electron beam of variable energy to the experiment
chamber .
The experimental program in elech-on transport, radiation effects,
and related phenomena is a continuing effort. The Pelletron Accelerator
functions to provide fundamental knowledge of radiation transport
phenomena as follows: (1) experimental data necessary to compare
theoretical predictions of various coupled electron-photon transport
computer codes; (2) Experimental dose-depth profiles, bremsstrahlung
dose and spectrum measurements, and calibration of existing diagnostics
to the users of the pulsed electron-beam machines; and (3) A body or
information regarding electron transport and bremsstrahlung production
which may be useful in the development of electron-beam and x-ray
diagnostic techniques.
To facilitate this support program, the accelerator includes a
1.2-m-diameter experiment chamber which can be evacuated in 20
minutes. The chamber i s equipped with several experiment ports and a
remotely rotatable experiment mounting platform.

Performance Characteristics
Nominal Operating Parameters
Voltage
Voltage Regulation
Voltage Ripple
Current
Beam Size Diameter
Electron Beam Energy Determination

20

25kV-1.2

MV

2 1 k V a t I MV

< l 0 0 V a t l MV
10-34 p A at 1 M V
1 mm at experiment
location
2 0.1 percent

The

Description

Heavy Ion

Accelerator

T h e Heavy Ion Accelerator is a 100-kV d c positive ion beam
gknerator. It was designed and constructed by Sandia Laboratories to
provide a beam of magnetically analyzed ions (having small energy
spread) to one of four experiment chambers. T h e accelerator utilizes
several different ion sources producing ions of gases, metals, alkali
metals, and halogens.
Experiment chamber I is used to calibrate calorimeters used for
electron and bremsstrahlung energy deposition measurements made with
the Pelletron Accelerator. Experiment c h a m b e r I I allows t h e
measurements of total and differential cross-sections for charge-altering
particle collisions. Experiment chamber I l l is used for the study of
emission cross-sections. These include both total emission cross-sections
and charge transfer-excitation cross-sections by means of photon-particle
coincidence measurements. Experiment chamber I V was designed to
make charge-transfer collision studies in atomic hydrogen. This chamber
is equipped with an in-line furnace collision cell in which u p to 90% of
the hydrogen is dissociated into atomic hydrogen.

Performance Characteristics
Nominal Operating Parameters
Voltage
Voltage Regulation
Beam Current
Beam Energy Determination
Beam Energy Spread
Mass Resolution
Beam Size Diameter

22

1

- 100 kV

2 0.2% line and Load

up to 25 pA
f 2%

Source-dependent
(tleV-+-50eV)

< 1 part in 200
Collimation 12.7 mm - 0.1 3 mm

Simulation
Instrumentation
Data
Acquisition

The Annular Core Pulse Reactor, the Sandia Pulse Reactors, and the
Electron Beam weapon simulation facilities (HERMES-11, REBA, and
Rehyd) at Sandia are supported by two data acquisition facilities. These
data acquisition facilities are located in instrumentation vans operated by
Sandia’s Field Instrumentation Department. Each simulation facility i s
connnected to the instrumentation van via high-quality coaxial and
multipair cables routed through heavy conduit.
This equipment is available:
0

44 each 250-MHz-Bandwidth Oscilloscopes, with cameras.
24 each 100-MHz-Bandwidth Oscilloscopes, with cameras.
48-channel Multiplex Tape Recording System, with 20-kHz
bandwidth.

SVSttWIS
i

6-channel Tape Recording System, with 2 5 0 kHz bandwidth
7-channel Oscillograph for Direct Recording or Playback
from the Multiplex system.

19 each 350- or 500-MHz-bandwidth Transient Digitizers,
with associated computer.
In addition to these two centralized data acquisition systems, each
simulation facility has a general variety of instrumentation equipment
particularly suited to the individual time frames and experiments. These
include magnetic tape recorders, oscilloscopes, strip chart recorders, and
a variety of amplifiers and other signal-conditioning equipment.

Data
Acq uisit ion
and Display
System

The DADS is built around an E M R 6130 16-bit 32-k-word-memory
computer. The operating system supports high-priority real-time usage at
remote terminals and a low-priority. batch system. A FORTRAN IV
compiler is available.
Supporting hardware available includes:
0

0

0

60-kHz ADC with 32 assignable multiplexed inputs, with
software-selectable sampling intervals, and a 100-kHz ADC.

8 delay memory units with associated DAC units to furnish
CRT-display information to remote terminals.
32 interrupts which may be activated from remote terminals.
600-line/minute printer, 475-card/minute card reader.
Calcomp Plotter, Varian Plotter
2 magnetic tape units (200/556/800 BPI).

24

Three 1-million-word disk units.
Capability exists for interfacing to eight remote terminals. Active
terminals are located at ACPR, REBNRehyd, HERMES-11, SPR-II/IIl,
Dosimetry Counting Laboratory, and the accelerator laboratory.
Software packages written in support of routine operations at the
remote terminals are stored as part of the nonresident library, These
programs may be loaded and executed by proper directives from the
terminals.
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