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RADIATION ID INSTRUMENT (RIID) OPERATION AND FIELD
DATA REACHBACK
* Presenters

* Ron Zeszut- ORTEC Detective-X - High resolution nuclide identifier
* Dave Martinez- ORTEC Radeaglet-R- Medium resolution nuclide identifier

e Topics
e Detecting Alpha, Beta, Gamma, and Neutron ionizing radiation
e Practical and technical differences of medium resolution (Radeaglet-R) and high resolution (Detective-X) RIIDs
e Field use of RIIDs- Information that RIIDs provide a user.
e Personal safety information, dose rate, alarms, etc.
e Search, detect, and ID process
e  Why collecting spectral data for 5 minutes for submission to radiological reachback is important.
e Background
e Known
e Unknown

e Hands on with Detective-X and Radeaglet-R- Getting results; reviewing and downloading data for reachback.
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Refresher- lonizing Radiation

e Radiation is statistical (random) in nature and emitted
when an unstable nucleus spontaneously decays into
another. There are four types of (ionizing) radiation:

* Alpha particles: positively charged heavy particles made up of two
protons and two neutrons from an atom’s nucleus;

* Beta particles: negatively charged, small, fast particles similar to
electrons but originating from an atom’s nucleus;

* Gamma-rays: high-energy waves, similar to visible light, emitted from
an atom’s nucleus;

* Neutrons: chargeless particles emitted from an atom’s nucleus.
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Refresher- Radiation Intensity- The Inverse Square Law

* How far away can a RIID detect
radiation?

* Inverse Square Law- Detected
intensity decreases with the square of
the distance from a gamma source.

* Factors that impact nuclide detection
and ID
* |ntensity
* Time on target
* Distance
* Shielding
* Gamma-ray energies




What is a Radiation ID Device (RIID)?

The RIID is radiation detection instrument that identifies
radionuclides by measuring the unique gamma energies
that radionuclides emit. A graph of these unique energies
depicts a spectrum.

* RIIDs may also detect/ count neutrons, but
neutrons alone cannot identify specific
radionuclides.

e Neutron detection and gamma spectra are used
together to assess the presence of Special
Nuclear Materials; these spontaneously emit
neutron and gamma energies.
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Main Technical Differences Between Medium and High Resolution RIIDs

_ High Resolution Medium Resolution

Detector Types

Gamma
Resolution

Applications

Time to detect
most nuclides

Size of nuclide
library and
notices

Gamma- HPGe- Cryogenic Temp
Neutron-Li-6F Instrument Weight: 15 pounds

Cs-137 @ 662keV approximately 1.5 keV

Nuclear search, HAZMAT, health physics, and
radiological adjudication

2-15 seconds; lowest false ID rate of all RIID types

186 distinct results which include: nuclides, neutron
counts, suspect gamma rays, neutron interactions on
materials and shielded and unshielded nuclides.
Classifications: SNM, NORM, Medical, Industrial, Other

Gamma-Nal or LaBr- Room Temp

Neutron- He-3 Instrument Weight: 5 pounds
Cs-137 @ 662keV approximately 60 keV
Nuclear search, HAZMAT, and health physics

30 seconds to 2 minutes

61 distinct results which includes nuclides
and neutrons. Classifications: SNM, NORM,
Medical, Industrial, Other
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Collecting data for Reachback

e Typical reachback data requested from RIIDs are a 5-minute-long spectrum each of
local background, a known source, and the unknown source also called the Item of
Primary Concern (IPC).

e Background- Allows the reachback scientist to strip background from the known and unknown
spectral data, giving improved signal to noise for nuclide ID. Also used to validate instrument
energy calibration.

* Known- Allows the scientist to perform an energy recalibration if the reachback spectrum has
suffered a peak shift for any reason. Improves nuclide ID.

* Unknown/ IPC- Especially for low intensity or shielded sources, or sources that emit low energy
gamma rays, gives better signal to noise. Improves nuclide ID
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Important information to know about data collected for Reachback

* N42 Spectral Data Spectral file format- Readable by a text editor; standard, defined,
and independent of RIID manufacturer
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Reachback tools



Using the Radeaglet-R

:> > Triage or Reachback >

Export
Detect Analyze Identify Spectrum
Gamma/ Data Nuclide Files
Dose Rate \




Live Demo of Doserate, Background, ID, Report, and data to be sent to Reachback.

e RADEAGLET-R LIVE DEMO using Remote Screen

e Extracting data from the Radeaglet-R and visualization using Spectrum Browser and
reporting
* Sending spectral data to Reachback and importing spectrum into Peak Easy
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Using the Detective-X

> > TrageorReaeade >

Export
Spectrum
Files

Detect-Search Mode Identify Mode Identify Nuclide \




Live Demo of Detect Mode, Identify, ID, Spectrum, and data to be sent to Reachback.

* Apps...Detective-X, Sleuth, RAPID

* Detective-X LIVE DEMO using WiseMo Remote Screen

e Extracting data from the Detective-X and visualization

* Sending spectral data to Reachback and importing spectrum into Peak Easy
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W MAIN PURPOSE OF THE INSTRUMENT

& Assist HAZMAT Specialists, law
enforcement, first responders, and Military,
intelligence organizations to locate and
accurately identify Gamma Emitting
radioactive sources

& \Warn the user in high dose environments
& Detects neutrons (optional)

& Simple and easy data transfer to Reachback
including all spectra associated with the
measurement
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W HANDS ON USE OF RIID

& Search, identify nuclides
& Review spectrum

& Extract data
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