NOTES FOR RTFL TRAINING CLASS #400 TRAINING CLASS
GM DETECTORS
· MORE SENSITIVE TO LOW ENERGY AND LOW INTENSITY RADIATIONS THEN TYPICAL PROPORTIONAL OR ION CHAMBER DETECTORS

· RESPONSE NOT RELATED TO ENERGY DEPOSITED AND CURRENT THEREFORE CAN NOT BE USED TO DIRECTLY MEASURE TRUE DOSE AS CAN DO WITH AN ION CHAMBER

· BY ITSELF THE DETECTOR CAN NOT DISCRIMINATE AGAINST DIFFERENT TYPES OF RADIATION NOR AGAINST VARIOUS RADIATION ENERGIES

· GM EFFECTED BY TEMP AND PRESSURE WHEN COMES TO POPPING DETECTOR BY HEAT(IN WINDSHIELD FACE UP OR FLOWN AT HIGH ALTITUDES IN NON PRESSURIZED CABIN AND SIMILAR)

ION CHAMBERS
· THE AMOUNT OF THE CURRENT IS REPRESENTATIVE OF ENERGY AND NUMBER OF RADIATION EVENTS THAT CAUSED IONIZATION

· OPERATING PRINCIPLE BASED ON SENSING THE EFFECT CREATED BY PASSAGE OF RADIATION THRU AIR

· GAS USED IS TYPICALLY AIR IN A SET GEOMETRY AT AMBIENT PRESSURE AND TEMPERATURE
· NORMAL OPERATION IS BASED ON COLLECTION OF ALL CHARGES CREATED BY IONIZATION WITHIN THE GAS AND APPLICATION OF ELECTIRC FIELD

ION PAIRS FORMED BY RADIATION INTERACTION IN AIR CONSISTING OF A NEGATIVE AND POSITIVELY CHARGED ION PAIR

· EFFECTED BY SIGNIFCANT TEMPERATURE CHANGES AND CHANGES IN HUMIDITY TO HIGH HUMIDITY

· HIGH HUMIDITY CAN CAUSE CONDENSATION ON INSTRUMENT INSULATORS AND CREATE LEAKAGE OF ELECITRICAL ENERGY CAUSING ERRONEOUS INTERMITTENT RESPONSES

· ALTITUDE, BAROMETIRC PRESSURE, AND TEMPERATURE EFFECTS THE DENSITY OF THE AIR AND RESULTINGLY THE ABILITY OF THE DETECTOR TO MEASURE A TRUE RESPONSE TO THE INCIDENT RADIATION- NEED TO KNOW YOUR CALIBRATION LIMITATIONS 
  PROPORTIONAL COUNTERS
· RELIES ON GAS MULTIPLICATION, WHICH IS DONE BY INCREASING ELECTRIC FIELD WITHIN GAS TO A SUFFICIENTLY HIGH VALUE, TO AMPLIFY CHARGE REPRESENTED BY ORIGINAL ION PAIRS CREATED IN GAS DURING RADIATION INTERACTIONS
THIS IS PARTICULARLY USEFUL  IN CASES IN WHICH NUMBER OF ION PAIRS GENERATED BY RADIATION IS TOO SMALL TO PERMIT SATISFACTORY OPERATION IN ION CHAMBER AS TO DETECTION
· Advantage of this type is can differentiate between different types of radiation at low levels 

SCINTILLATION DETECTOR

· Remains one of the most useful methods available for detection of types of radiation AND TO ID SPECIFIC RADIONUCLIDES
· Converts the kinetic energy of incident radiation into detectable light SO CAN BE CONVERTED INTO A USEABLE CURRENT PULSE WITH THE HELP OF THE PHOTOMULTIPLIER TUBE (PMT) THAT IS THEN CONVERTED INTO RADIATION STANDARD UNITS BY RATEMETER

· Zinc Sulfide ACTIVATED WITH SILVER IS COMMONLY USED AS A SCINTILLATOR IN ALPHA SCINTILLATOR BASED ON ENERGY DISCRIMINATION CAPABILITY FOR ALPHA DETECTION 
NOTES ON THE REGIONS OF OPERATION OF GAS FILLED DETECTORS FIGURE

· A Region- low electric field-region not useful for gas filled detectors

· B Region- Ion Chamber region

 Response depends on number of ionization events and properties of those events

· C Region- Proportional Region

 Amplitude of pulse proportional to energy of ionizing particles

· D Region- GM Region

Higher sensitivity but independent of ionization energy properties-one event one pulse idea
· E Region- REPRESENTS THE TOTAL IONIZATION OF CHAMBER GAS

      MAY BE HARMFUL TO THE DETECTOR TO OPERATE IN THIS REGION FOR ANY LENGTH OF TIME IN THIS REGION- NOT A USEFUL AREA FOR GAS FILLED DETECTION PROCESSES

PREPARING INSTRUMENTS FOR USE
CLEANING DIRT AND DEBRIS OFF DETECTOR FACES BY GENTLY TAPPING THE DETECTOR ON ITS SIDE OR USING A SOFT BRUSH ANTOHER OPTION IS TO USE Q-TIP AND DI WATER –ALL THESE METHODS DONE WITH INSTRUMENT OFF
DO NOT USE TAPE

HOW TO DETERMINE IF A DETECTOR WINDOW IS DAMAGED OTHER THAN VISUAL CHECK:

SCINTILLATION DETECTOR LIGHT LEAK CHECK

GM TUBE WILL GET ERRATIC READINGS AND/ OR CONTINUOUS OFF SCALE READINGS 

STANDARD SURVEY PERFORMANCE METHODOLOGY
EVALUATE ENVIRONMENTAL CONDITIONS: 
IS IT RAINING? ALPHA SURVEYS AND MASKING BY THE WATER/ YOUR ELECTRONICS IN THE INSTRUMENT PROTECTION + THE DETECTOR ITSELF

IS IT SNOWING?- IS THEIR AN ACCUMULATION ON THE GROUND AND ARE YOU TRYING TO PERFROM LOW LEVEL GAMMA SCANNING WITH YOU SODIUM IODIDE- CAUTION ARE YOU CLOSE ENOUGH TO THE ACTUAL GROUND SURFACE TRYING TO MEASURE? NUREG IN NRC CAUTIONS USING ON SNOW ACCUMULATIONS OVER 3-6 INCHES DEPENDING ON RADIONUCLIDE OF CONCERN

ARE THE TEMPERATURES EXTREMELY HIGH OR EXTREMELY LOW- OR IS THE RELATIVE HUMDIITY VERY HIGH OR IS THE BAROMETRIC PRESSURE VERY HIGH OR LOW? REMEMBER YOUR CAL SPECS AND DETECTOR TYPE LIMITATIONS

BACKGROUND SURVEYS       
PERFORMING SCOPING SURVEYS
REMEMBER WHEN SWINGING THOSE METERS THEY ARE NOT JUST TO GET INFORMATION FOR SOMEONE ELSE THEY ARE TO PROTECT YOU AND YOUR BUDDY FROM GETTING UNWARRANTED EXPOSURE/ SKIN AND CLOTHING CONTAMINATION
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