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MEASUREMENTS FOR NUCLEAR MATERIAL
CONTROL & ACCOUNTABILITY

• DETECT THEFT OR DIVERSION OF ACCOUNTABLE NUCLEAR MATERIAL

• CONDUCT GAMMA SPECTROSCOPY AND MASS MEASUREMENTS AT DIFFERENT LOCATIONS



DISCUSSION OUTLINE

• MEASUREMENT LIMITS

• MATERIAL MEASURED

• ROOM AND MEASUREMENT GEOMETRY

• MEASUREMENT FACTORS

• MEASUREMENT ANALYSIS

BOOK ENERGIES AND SPECTRA

MEASUREMENT CONCERNS

• QUESTIONS?



MEASUREMENT STATISTICAL LIMITS

• HISTORIC MEASUREMENT DATA

• USING EXISTING BASELINES AND CALCULATING
PERCENT DIFFERENCES

• LIKE INSTRUMENTS AND CONTAINER TYPE

SAMPLE SET >30 FOR SPECIFIC ENERGY'S

IF <30, ALL BOOK ENERGIES COMBINED ARE USED

• ACCEPTANCE/ REJECTION LIMITS INDICATING
TAMPERING OR DIVERSION IF OUTSIDE 3 SIGMA



CONFIRMATION MEASUREMENT OF AmBe
SOURCE



ROOM LAYOUT AND DETECTOR GEOMETRY



MEASUREMENT FACTORS

• 4.61 M FROM TOP OF COLLIMATOR

• 40% DEADTIME

SOURCE SET ON JIG

HIGH NEUTRON DOSE FROM SOURCE

• 5 IDENTICAL SOURCES IN ROOM IN FRIOCELL

• BACKGROUND TAKEN WITH ALL SOURCES IN FRIOCELL



ANALYSIS INFORMATION

• IDENTIFY MATERIAL

• IDENTIFY 3 STRONGEST PEAKS COMING FROM AM-241

COLLECT PEAK AREA COUNTS FOR EACH OF THE 3 PEAKS

NORMALIZE PEAK AREAS TO CPS FOR EACH PEAK

• SET EACH PEAKS BASELINE TARGET VALUE IN CPS AS A BARE SOURCE



AM-241 BOOK ENERGIES AND SPECTRA

• 59.54 KEV =---, 18887.19 CPS

• 208.01 KEV =---, 2.34 CPS

• 335.37 KEV =---, 1.03 CPS



FUTURE MEASUREMENT CONCERNS

• DISTANCE FROM SOURCE

• ANGLE OF DETECTOR TO SOURCE

• BACKGROUND INTERFERENCE

• NARROW LIMITS



MITIGATION ACTIONS

• PICTURES TAKEN TO REPLICATE MEASUREMENT GEOMETRY FOR FUTURE MEASUREMENTS

• NOTES TAKEN

INSTRUMENTS

LOCATION

• n_ETECTOR ORIENTATION

• I.NFORMATION REGARDING MEASUREMENT DIRECTION AND OTHER FACTORS


