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ALPHA SPECTROSCOPY INSTRUMENT CALIBRATION, OPERATION,

AND PREVENTIVE MAINTENANCE PROCEDURES

 LISTNUM  \l 1 
Scope
This document describes the Radioanalytical Laboratory (RAL) instrument calibration, operation, and preventive maintenance procedures used for alpha spectroscopy analysis. The alpha spectroscopy system normally consists of a Compac VAX computer, Alpha Management Software (AMS), and ion-implanted or similar alpha detectors and associated system hardware. This procedure also describes performance testing of the alpha spectroscopy system intended to provide data that documents acceptable operation of the system within pre-described bounds.

 LISTNUM 
Purpose
This procedure describes the requirements, responsibilities, and procedures for the calibration, operation, and preventive maintenance of the alpha spectroscopy system. This procedure fulfills the requirements of RL-AP-1.0, DD-92-02, and RL-QAP-1.0 (see References 3.1.1, 3.1.2, and 3.1.3, respectively).

 LISTNUM 
References, Definitions, and Developmental Resources

 LISTNUM  \l 2 
References
 LISTNUM  \l 3 
RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory
 LISTNUM 
DD-92-02, Radioanalytical Laboratory Chemical Hygiene Plan

 LISTNUM 
RL-QAP-1.0, Radioanalytical Laboratory Quality Assurance Program Plan
 LISTNUM 
Radioactive Decay Data Tables, A Handbook of Decay Data for Application to Radiation Dosimetry and Radiation Assessments, David C. Kocher, Technical Information Center, U.S. DOE, 1981

 LISTNUM 
VAX/VMS Quality Assurance Package User’s Manual (07-0323), Canberra Nuclear, Itasca, IL, March 1992 and updates

 LISTNUM 
VAX/VMS Alpha Management Software (AMS) Operator’s Manual (48‑0721-00 and 07-0520), Canberra Nuclear, Itasca, IL, May 1996

 LISTNUM 
VMS AMS, Validation and Verification Manual, Canberra Nuclear, Itasca, IL, January 2001
 LISTNUM 
VAX/VMS Alpha Spectroscopy Applications Package User’s Manual (07‑0317), Canberra Nuclear, Itasca, IL, September 1992

 LISTNUM 
Model 7401/7401VR Alpha Spectrometer User’s Manual, Canberra Nuclear, Itasca, IL, August 1992

 LISTNUM 
Model S470 Alpha Analyst User Manual, Canberra Nuclear, Itasca, IL, December 1996

 LISTNUM 
Owner’s Manual for DuoSeal® Vacuum Pump, Models 1400 and 1392, Welch Vacuum Technology, Inc., Skokie, IL, 1991

 LISTNUM 
Peak Search Program Algorithm (07-0064), Canberra Nuclear, Itasca, IL, March 1985

 LISTNUM 
Spectroscopy Applications Algorithms and Software Verification and Validation Manual, Canberra Nuclear, Itasca, IL, September 1991
 LISTNUM 
Nuclide Identification Algorithms and Software Verification and Validation Manual, Canberra Nuclear, Itasca, IL, September 1991

 LISTNUM 
AMS GUI User’s Manual, Version 1, Canberra Nuclear, Itasca, IL, November 1998
 LISTNUM 
RL-AP-2.0 – Radiochemical Data Validation of Samples Analyzed in the Radioanalytical Laboratory
 LISTNUM  \l 2 
Definitions
Refer to RL-QAP-1.0, Radioanalytical Laboratory Quality Assurance Program Plan (see Reference 3.1.3), and/or the Battelle Columbus Laboratories Decommissioning Project (BCLDP) Procedures Dictionary for definitions of the following terms:

Action Level
Chain-of-Custody Record
Chemical Hygiene Plan
Contamination
Data Approval
Full Width at Half Maximum
Initial Calibration
Laboratory
Quality Control Chart
Technician
Tracer
Validation
 LISTNUM 
Developmental Resources
None
 LISTNUM  \l 1 
General 
 LISTNUM  \l 2 
Personnel Safety Precautions

 LISTNUM  \l 3 
Personnel safety precautions are outlined in DD-92-02 (see Reference 3.1.2).

 LISTNUM 
The electrical components of an alpha spectroscopy system represent a potential shock hazard. All protective covers and housings shall be properly installed prior to use.

 LISTNUM  \l 2 
Radiological Safety Precautions

 LISTNUM  \l 3 
Radiological safety precautions will be initiated to meet or exceed known or suspected activity levels. These activity levels are known from direct-read field instrumentation; historical knowledge; and marked levels from labels, tags, tracking sheets, or chain-of-custody records.

 LISTNUM 
Samples known to be greater than nanocurie activity require special handling precautions. These precautions will be addressed at time of submission on a case-by-case evaluation.

 LISTNUM 
Compliance with the current RAL Radiation Work Permit is mandatory.

 LISTNUM  \l 2 
Radiological Standards

 LISTNUM  \l 3 
National Institute of Standards and Technology (NIST)-traceable alpha-emitting tracer standards.

 LISTNUM 
Primary Calibration Standards that are NIST-traceable and usually carry a pedigree containing U-238, U-234, Pu-239, and Am-241.

 LISTNUM  \l 2 
Operational Precautions

 LISTNUM  \l 3 
Turning off, or loss of power to, the vacuum pump(s) could lead to oil contamination of the alpha detectors. To prevent oil backflow, vent the vacuum manifold first, then turn off the pump.

 LISTNUM 
Never exceed the manufacturer’s recommended operating voltage for the detector. This can lead to detector damage.

 LISTNUM  \l 2 
Special Materials/Equipment

NOTE:
Equivalent materials and equipment can be substituted when appropriate.
 LISTNUM  \l 3 
VAX Workstation 6000au Computer, Compaq, Maynard, MA
 LISTNUM 
Passivated Implanted Planar Silicon (PIPS) detectors, Canberra Industries, Inc. Meriden, CT 

 LISTNUM 
HP Laser Jet 4050 Printer, Hewlett-Packard Company
 LISTNUM 
VXT 2000 X-Terminal, Digital, Equipment Corp., Maynard, MA
 LISTNUM 
Alpha Spectroscopy Software, Canberra Industries, Inc., Meriden, CT
 LISTNUM 
ND8701 Analog Digital Converter (ADC), Canberra Industries, Inc., Meriden, CT 

 LISTNUM 
ND556 Acquisition Interface Module, Canberra Industries, Inc., Meriden, CT 

 LISTNUM 
NIM Bin and Power Supply, Models 2000 & 2100, Canberra Industries, Inc., Meriden, CT 

 LISTNUM 
Welch DuoSeal® Vacuum Pumps, Model 1400 and S55N, Welch Vacuum Technology, Inc., Skokie, IL

 LISTNUM 
ND8224 Analog Multiplexor Module, Canberra Industries, Inc., Meriden, CT 

 LISTNUM 
Alpha Spectrometers, Model 7401, Canberra Industries, Inc., Meriden, CT

 LISTNUM 
Alpha Analyst, (AA) Model S470, Canberra Industries, Inc., Meriden, CT
 LISTNUM 
Remote Parallel Interface, Model 554, Canberra Industries, Inc., Meriden, CT
 LISTNUM  \l 1 
Procedure












All RAL personnel qualified to perform this procedure are responsible for all the requirements of Section 5.0. It is the responsibility of the Quality Control (QC) Officer or designee to ensure that all QC criteria have been met prior to sample analysis and/or release of sample data.
NOTE:
The following procedural steps are valid; however, the hardware/software technical manuals should be used for operating steps, reference, and training (see References 3.1.5, 3.1.6, 3.1.8, 3.1.9, 3.1.10, and 3.1.15).
 LISTNUM  \l 2 
Initial Equipment Setup



Set the detectors, along with their respective preamplifiers and ADCs, to the desired gain and offset to cover the energy range of interest. 

NOTE:
The initial equipment setup is usually handled under the Canberra maintenance contract.


 LISTNUM  \l 2 
Power Up System

CAUTION:
Vent alpha chambers to atmospheric pressure prior to turning off the vacuum pump to prevent oil backflow that can seriously damage the PIPS detectors.

First, turn off all electrical power switches, including computer, terminal, printer, vacuum pump, and nuclear instrumentation module (NIM) bin(s) before restoring power to the system. Then switch on

(a)
Computer monitor
(b)
Computer VAX workstation
(c)
Printer

(d)
NIM bins

(e)
Alpha Analyst

(f)
Vacuum pump(s).

 LISTNUM  \l 2 
Computer Operation

NOTE:
All of the software menu operations may be performed at the computer keyboard using the appropriate commands. This should only be performed by a trained technician.

This procedure was written assuming that the technician has a working knowledge of the Canberra AMS.

Throughout this procedure, the following general statements are made pertaining to computer and alpha chamber operation. Hereafter, these instructions will not be repeated.

Menu options are selected from one of the ten pull-down items listed across the top of the Main window.

 LISTNUM  \l 3 
Follow all computer program commands and answers to computer program prompts by selecting Ok, or double clicking on a selection to accept.  


NOTE:
Do not terminate count on ALPHA0.

 LISTNUM 
Perform alpha counting on ALPHA1, ALPHA2, etc., and data reduction and analysis of alpha spectroscopy data on ALPHA0.

NOTE:
Individual chambers on a manifold may be vented without disturbing the other chambers while counting. However, when a vented chamber is pumped down again, there will be a momentary pressure rise in the entire system until the vacuum is re‑established. This may have a slight effect on sample counting.

 LISTNUM 
On the 7401 alpha chambers, if only one to three of the chambers need to have samples changed, put the remaining chambers in the HOLD position so a vacuum will be maintained. Then, after pressing the chamber valve to VENT the chamber(s), open the door to remove or replace the sample. Close the door, pull the chamber valve handle out to the PUMP position, and lock it by rotating the handle 1/4-turn counterclockwise. The gurgling sound should stop in a minute or so if there are no leaks in the vacuum line. After the chamber is pumped down and the bias voltage has stabilized (BIAS light stops blinking), lock the remaining non-vented chambers and start data collection (see Reference 3.1.9).

 LISTNUM  \l 2 
Instrument Performance Criteria

 LISTNUM  \l 3 
Use a single region of interest for the pulser check. The parameters trended include peak centroid (5,000 keV), peak energy (5,000 keV), peak FWHM (5,000 keV), and peak counts per second (5,000 keV).

 LISTNUM 
Use at least three energy peaks from an NIST-traceable calibration source, spanning the spectral region of interest, for the calibration quality assurance parameters. The parameters tracked for each peak include peak centroid, peak energy, peak full width at half maximum (FWHM), nuclide activity, energy calibration offset, energy calibration slope, and calibration FWHM.

 LISTNUM 
Use multiple regions of interest for the background quality assurance parameter. The parameters trended include gross count, BKG count rate, and peak areas for all regions of interest (ROI).

 LISTNUM 
Establish the bounds for each quality assurance (QA) file parameter initially following ten repetitive QA trials, where the values of the parameters are written to the QA file of interest. After 30 QA trials, the bounds shall be reevaluated and reset as needed by the QC Officer or designee.

 LISTNUM 
Use plus or minus 3-sigma from the mean as the upper and lower bounds for all QA parameters.

 LISTNUM 
Perform initial energy calibrations following any system hardware modification or component replacement.

 LISTNUM 
Have the QC Officer, Laboratory Supervisor, or designee sign and date the calibration QA reports and file these records appropriately. 

 LISTNUM 
Make log book entries regarding problems, changes to archived files, and any maintenance done on the alpha spectroscopy system.
 LISTNUM 
Have the quality control charts reviewed by the QC Officer or designee when control parameters fall outside the established bounds.

 LISTNUM 
Make log book entries concerning the follow-up required to pass the instrument performance check criteria.

 LISTNUM 
Have all control charts reviewed, as needed, by a QC Officer or designee. Make adjustments to bounds annually, if necessary. The computer automatically reviews appropriate control characteristics during processing and flags out-of-control parameters.

 LISTNUM  \l 2 
Counting Preparation

 LISTNUM  \l 3 
Depending on the operation to be performed, place the following in the vacuum chamber:

(a)
Pulser Check—chamber should be empty

(b)
Primary Calibration Check—NIST-traceable calibration standard

(c)
Backgrounds—chamber must be empty and clean counting disk placed in sample holder
(d)
Secondary Calibration—calibration (tracer) standard(s)

NOTE:
When the vacuum on the 7401 system has fallen below 500 microns Hg, the high voltage will automatically turn on. On the Alpha Analyst, a continuous orange VACUUM light indicates that the high voltage is on. The proper operating voltage is supplied by the manufacturer of the detector.

 LISTNUM 
Close the vacuum chamber doors and start evacuation of the chambers.


 LISTNUM 
To initially log on to the system, start on Start Session on BCLDP window.

 LISTNUM  \l 4 
Username:  ALPHA
Password:  Return
 LISTNUM 
Shrink DECterm1 to an icon

 LISTNUM 
From Spectroscopy Assistant window, select File; Open Workspace…; Files; ALPHA.WSP; Ok.
 LISTNUM 
This will create MVC 1 for ALPHA on BCLDP and AMS Procedure –-Alpha Detectors windows.
 LISTNUM  \l 3 
The AMS Procedure window has 10 pull-down menu items listed across the top. The menu items are as follows:
(
Command—allows the user to end the procedure, clear the report screen, and change the report screen text size.













The Command menu options:
(
Abort Procedure – cancels the GUI AMS

(
Clear Screen – clears the report screen

(
Set Text Size – allows the user to change the font size in the report screen. The user can choose from four different point font sizes.


(
Count—allows the various items to be counted. After the item is selected, a pop-up menu will ask which banks will be used.
Detector/bank Selection:

Detectors are entered as a string. They can be specified by the word ALL (it can be abbreviated as A, case insensitive), which will all the use of all detectors, except those on the offline list and those which are already counting something else. Also detectors can be entered in the format of: 
1,2,5-16 (1,2,5,16 are detector bank numbers, 5-16 selects all detectors from 5 to 16)
The items to be counted are straightforward and need no explanation.
(
Backgrounds
(
Samples

(
Pulsers
(
Primes – used for initial and continuing efficiency calibration
(
Seconds
(
Restart a Sample – allows a sample that has been counted to be counted some more.

(
Fix Headers Files – allows a user to edit the sample parameters for a sample that is currently counting.
(
Offline List – places detectors offline.
(
Stop Acquire –archives the spectra, stops a count early.
(
Abort Acquire – use is like never having started a count; no data will be saved.

(
Pause Acquire –allows venting a chamber or Alpha Analyst two pack, acquisition is turned off and put on hold until…

(
Unpause Acquire – allows a paused count to continue.
NOTE: Options – Turn Reagent Sub. On and Turn Reagent Sub. Off are currently not used in the RAL.


(
Process—allows the user to create, process, edit, and fix files in Names.dat.

(
QC—investigative QC allows the user to display QC charts and reports. The backgrounds, controls, reagent blanks, and yields will display a second submenu. These items have actinide or matrix-specific QA parameters, and a secondary menu is required to home in on the parameter in question. The QC menu is used to investigate a possible QC problem that turned up during processing or to look for trending. The user can only look at plots and reports. The file cannot be edited under the QC menu.

The QC items to investigate are:
(
Backgrounds
(
Controls

(
Pulsers
(
Primes
(
Seconds
(
Reagents
(
Yields
(
Mean-Std Report – generates a list of all QA parameters, and their mean and standard deviations; used to develop Action Levels.
(
AA—allows the user access to the computer-controlled functions of the Alpha Analyst. All the functions are done by detector number. This is primarily used to open a chamber and move a sample in or out. The start and start functions can be done with the mouse too. The pulsers on and off functions are not of tremendous value during normal operation. These functions are useful during installation of new chambers and PIPS detectors.
(
Vent Chambers
(
Pump Chambers
(
Start Chambers –acquisition on
(
Stop Chambers – acquisition off
(
Pulsers on
(
Pulsers off
(
Edit—used under the supervision of the Laboratory Manager or QC Officer. Technicians are allowed to add comments to the QC log files using the edit menu item when problems are encountered with the alpha spectroscopy system. The Laboratory Manager and QC Officer will refer to the AMS GUI User’s Manual for information on editing functions in the Edit Menu (see Reference 3.1.15). Any changes made to the software will be documented and verified before the technicians analyze any samples. 
(
Displays—generates output, usually to the menu screen and optionally to the printer, of the following items of interest.
(
Names.dat – contents of the current version of names.dat
(
Queues – batch and print queues

(
Chamber Status – which chambers are free, which are counting

(
AA Status – vacuum, high voltage, status information

(
Detector Spectra – asks for a list, displays them one at a time

(
Logical Names – names from a number of logical tables

(
QC Log File
(
Archived Spectra –rolls files into the Alpha0 for display only

(
Detector Offline List – displays to the menu screen

(
Run Logs – displays to the menu screen and can be printed
(
Delete—used by the Laboratory Manager or QC Officer. Technicians are not allowed to delete any parameters in this menu. The Laboratory Manager and QC Officer will use this menu item if needed. Any deletions made to the software will be documented and software verified before the technicians analyze any samples.
(
Maint—allows the user to perform manual spectrum splits on spectra still displayed on Alpha1 through Alpha##, combined sample report, backup (not used for RAL backup of files), and cleanup old files. 
Manual Spectrum Split:

Manual spectrum split is used when there is a second actinide of interest in the spectrum and when the background process has crashed. The background process will wait for the acquisition to finish and save the spectrum to disk. Manual spectrum split submits the background process again. Since the count has finished, the procedure will write the spectrum to disk in short order. Messages will be broadcast to the message window when the count is finished and the spectrum is stored. 
Old File Cleanup:

This code will delete old log and listing files and old versions of names.dat. It is a good idea to perform this monthly. The technician can perform this operation.

(
Install—used by the Laboratory Manager or QC Officer. Technicians are not allowed to use any parameters in this menu. The Laboratory Manager and QC Officer will refer to the AMS GUI User’s Manual for information on using functions in the Install Menu (see Reference 3.1.15). Any changes made to the software will be documented and verified before the technicians analyze any samples.


 LISTNUM 
Continue at the appropriate section for the task to be performed:

(
Section 5.6—Pulser Check

(
Section 5.7—Primary and Secondary Calibrations
(
Section 5.8—Backgrounds

(
Section 5.9—Sample Counting

(
Section 5.10—Displaying an Archived Spectra
(
Section 5.11—Semi-annual Backup of User Account *.CNF and *.QAF Files

(
Section 5.12—System Software Reboot and System Shutdown

(
Section 5.13—Preventive Maintenance Inspection
(
Section 5.14—Calculations
 LISTNUM  \l 2 
Pulser Check

NOTE:
The pulser check is used to verify that the detector(s) and electronic components are functioning properly. Each chamber is equipped with a built-in pulser, allowing the analyst to periodically count empty chambers to monitor the stability of the detector and spectrometer circuits. 
 LISTNUM  \l 3 
Perform pulser check on all alpha spectrometers at least twice a week and before/after counting samples.
NOTE:
Perform step 5.6.1.1 before counting the pulsers on the Model 7401 alpha spectrometers.
 LISTNUM  \l 4 
Turn on the vacuum (if needed), turn on the test pulser for each alpha chamber by using the right toggle switch (Function) to go to CAL (Mev) mode. After the bias light stops flashing, use the left toggle switch to START (CAL light is blinking).

 LISTNUM 
To start pulser check, select Count; Pulsers; Enter Bank List: (enter A for all or enter desired detectors); Ok. A message window will be displayed asking Do you need to vent chambers #?, select either Ok or Cancel.
 LISTNUM 
The following message will then be displayed on the screen for each chamber:
Setting up configuration parameters for bank #.

Doing Pulser checks in detectors ALPHA#.



Submitting the acquisition/wait procedure for Alpha#.
 LISTNUM 
To set up files for processing the pulsers, select Process; Create Names.dat; Pulsers; and enter chamber numbers in Detectors parameter window, click Ok when complete.
The system will set up files D_###_NONE for the chamber numbers selected. Wait for the preset time of five minutes (or designated time) to elapse.

 LISTNUM 
When all chambers have finished pulser count, select Process; Process from Names.dat.
The following message will be displayed on the screen:

Starting process . . .
Next item to be processed is D_###_NONE

One moment. . . . . purging files. 
The program proceeds to delete duplicate temporary files. The alpha spectrum being analyzed is displayed in the MVC 1 window. The QA results record will be replaced, and then the process is repeated until all entries in Names.dat have been processed. The screen will display the pulser QA batch results (Daily Pulser Check). The QA pulser parameter results include FWHM, peak energy, peak centroid, and count rate. The summary information (see Attachment 1) is written to the hard copy Daily Pulser Check Report and entered into the individual detector’s QC log file (see Section 5.6.3).

 LISTNUM 
When the pulser check is complete, turn off the test pulser for 7401 alpha chambers (detectors 1-4) by using the left toggle switch to STOP (see step 5.6.1.1).

 LISTNUM  \l 3 















Check all entries in the Daily Pulser Check report to see if all parameters for the pulser check(s) passed. If the parameters reside within the limits, then sign, date, and file the printed report. Otherwise, repeat the pulser check. If any parameter(s) fails the second attempt to pass the pulser check, contact the QC Officer or designee.

NOTE:
Change print/report options prior to selecting pulsers in QAF Invest. Options window. The Print/Report Options allows the user to generate a report or plot to the terminal or printer. If the user selects the option to view a plot on the screen, then use the Dismiss prompt in the lower right hand corner of the active window to continue viewing QA information and Cancel when finished checking all detectors.
Batch Report looks at the current pulser batch (e.g., detectors 1-16) whereas Individual Detector looks at the complete history for a single detector (e.g., detector 1).

 LISTNUM 
If a parameter(s) has failed during the pulser check, make a notation describing any action(s) taken, in the Alpha Spectroscopy Maintenance Log Book. To review trends over time, select QC; Pulsers; either Batch Report and/or Individual Detector; (enter A for all or enter desired individual detector numbers); Ok. Then select the appropriate action items: Do All the Parameters, Peak FWHM at 5000 keV, Peak Energy at 5000 keV, Peak Centrd at 5000 keV, and Counts/sec at 5000 keV. 
 LISTNUM 


To add comments to the QC log file, select Edit; QC Log Files. Then select the appropriate detector(s) from the Files window. Append comments to the end of the file. Comments shall include the date, name of the user, and the action taken regarding the failed parameter(s). To exit the editor, select Ctrl/Z.


 LISTNUM 


Continue at step 5.5.5.

 LISTNUM  \l 2 
Primary and Secondary Calibrations

NOTE:
The Canberra software has two types of calibration routines. The Primary Calibration software routine updates the efficiency, energy, and FWHM calibrations. The Secondary Calibration software routine updates the energy and FWHM calibrations. The primary certificate contains information from a standard source whose activity is known and is NIST-traceable. The secondary certificate contains information from a standard source whose activity is not necessarily accurately known since the Secondary Calibration routine does not update the efficiency calibration.
The Primary Calibration software routine shall be done when a detector is placed into service, whenever the shelf height has been changed, and at least once per month per detector. A calibration check is used to periodically count calibration standards in each spectrometer to monitor the stability of the detector and spectrometer circuits.

Primaries are sources that are NIST-traceable and carry a pedigree usually consisting of U-238, U-234, Pu-239, and Am-241.

Secondaries should be homemade sources representative of the laboratory’s chemical separation and sample mounting technique. The secondaries are used for updating energy calibration parameters, but NOT average efficiency.

The following steps are used to perform the Primary Calibration routine. The Secondary Calibration routine steps are the same, except that the key word Seconds is selected throughout the menu selections.

The calibration standard disks can be placed on the shelf in the appropriate chamber(s) and the vacuum turned on before running calibrations.

 LISTNUM  \l 3 
To start counting the primary standards, select Count; Primes; Enter Bank List: (enter appropriate detectors). A message window will be displayed asking Do you need to vent chambers #?, select Ok or Cancel. At this point the AA chambers can be vented by computer (if not already accomplished) and 7401 chambers manually vented.
The following message will then be displayed on the screen for each separate detector.


Setting up configuration parameters for bank #.

Doing Prime Calibration checks in detectors ALPHA#. 


Submitting the acquisition/wait procedures for Alpha#.



 LISTNUM 
Wait for the preset time of 10 hours (or designated count time) to elapse, then repeat step 5.7.1, sequencing through all the detectors, if necessary.

 LISTNUM 
To set up the data files, select Process; Create Names.dat; Primes; Detectors (enter A for all or enter desired detectors). The system will set up files PRIME_00#_NONE for each detector selected. 
 LISTNUM 
To process standards, select Process; Process from Names.dat. 







The following message will then be displayed on the screen for each primary standard efficiency calculated.




Starting Process . . . 
Next item to be processed is PRIME_###_NONE.
The system displays a graph of the detector’s percent efficiency for each isotope in the standard. Verify that the error bars associated with individual efficiencies crosses the average efficiency line. When finished, use the Dismiss prompt in the lower right hand corner of the active window.

NOTE:
The primary standard may need to be recounted if the error bars do not all cross the average efficiency line. Consult the QC Officer or designee for action(s) to be taken.

The system software will repeat the process until all entries in Names.dat have been processed, starting at step 5.7.4. When the primary files are empty, the system will display the following notes:

Names.dat is empty, Process is completed.
Generate QC Reports? [Select Ok or Cancel]

 LISTNUM 
Check all entries on the Primary Calibration Check report to see if they all passed. If the parameters are in control, then sign, date, and file the printed report (see Attachment 2). Otherwise, repeat steps 5.7.1 through 5.7.4. If a parameter fails the second attempt to pass the QC Check, contact the QC Officer or designee.

 LISTNUM 
If a parameter should fail during the check, make a notation in the Alpha System Log Book describing any actions taken. To add comment(s) to the QC Log file(s), select Edit; QC Log Files. Select the appropriate detector. Append comments to the end of the file. Include in the comments the date, name of the user, and the action taken regarding the failed parameter(s). To exit the editor, select Ctrl/Z.

 LISTNUM 
To investigate a flagged parameter or QC trends, select QC; Primes. Select either Batch Report or Individual Detector, and then select the QC parameter(s) under investigation. Select Change Print-Report Options to redirect the plots and reports to the terminal or printer. Dismiss the graph when finished reviewing the parameter and Cancel when finished checking all detectors.
 LISTNUM 
Continue at step 5.5.5.
 LISTNUM  \l 2 
Backgrounds

NOTE:
Ensure that the alpha chambers are empty and the vacuum is on. Use a clean disk in the sample holder tray before running the background. Perform background checks at least monthly in each spectrometer, whenever there is a possibility of contamination of the detector or the spectrometer chamber, and when the PIPS detectors are replaced.

 LISTNUM  \l 3 
To start the background count, select Count; Backgrounds; Enter Bank List: (enter A for all or enter desired detectors).

 LISTNUM 
The following notes will then be displayed on the screen for each separate system.







Do you need to vent chambers #? [Select Ok or Cancel]

Setting up configuration parameters for bank #.
Doing Backgrounds in detectors ALPHA#.

Submitting the acquisition/wait procedure for Alpha#.
 LISTNUM 
To set up files for processing, select Process; Create Names.dat; Backgrounds; Detectors (enter A for all or enter desired detectors); Ok. The system software will set up files B_0##_NONE for each detector selected.

 LISTNUM 
Allow the backgrounds to count overnight for the preset time of 60,000 seconds (or designated time), then select Process; Process from Names.dat. The following notes will be displayed on the screen:

Starting Process…

Next item to be processed is B_###_NONE.
The program proceeds to delete duplicate temporary files. The alpha spectrum being analyzed is displayed in the ALPHA0 MCA window. The process is repeated until all entries in Names.dat have been processed.

The following note will be displayed on the screen:

Names.dat is empty, Process is completed.

Generate QC Reports? [Select Ok or Cancel]

 LISTNUM 
Check all entries of the Backgrounds report to see if all the parameters passed. If the parameters are in control, then sign, date, and file the printed report (see Attachment 3). Otherwise, clean the chamber (see step 5.13.2) and repeat 5.8.1 through 5.8.4. If the QC Check parameter(s) fails the second attempt, contact the QC Officer or designee.

 LISTNUM 
If a parameter has failed during the check, make a notation in the Alpha Quality Control Log Book, describing any actions taken. To add comment(s) to the QC Log file(s), select Edit; QC Log Files. Select the appropriate detector number(s). Append comments to the end of the file. Include in the comments the date, name of the user, and the action taken regarding the failed parameter. To exit the editor, select Ctrl/Z.
 LISTNUM 
To investigate a flagged parameter or QC trends, select QC; Backgrounds. Select either Batch Report or Individual Detector. Then select Do all the parameters, BKG Gross, or BKG Rate. Select the QC parameter(s) under investigation. Select Change Print-Report Options to redirect the plots and reports to the terminal or printer. Dismiss each plot when done.
 LISTNUM 
Continue at step 5.5.5.

 LISTNUM  \l 2 
Sample Counting

NOTE:
It is important that the geometry of the sample matches as closely as possible the geometry of the calibration standard when performing quantitative alpha spectroscopy analyses.

 LISTNUM  \l 3 
Load the samples into the alpha chambers; turn on the vacuum.

NOTE:
The detector bias is on when the front panel light stops flashing.

 LISTNUM 
To start sample count(s), select Count; Samples; Enter Bank List: (enter A for all or enter desired detectors); answer question Do you need to vent chambers #?; select Ok or Cancel. Enter the appropriate information on the Detector Usage/Startup Menu window and select Ok when complete. 
The following is an example of an entry for a routine sample count:

Start Detector Number
:
1 (do not change)
Number of Detectors to Use
:
1 (do not change)
Batch Number
:
DDMMMYY (current format for batch file names)
Analysis Library Code
:
AM
Sample Matrix
:
Water
Collection Date/Time
:
10-OCT-2001 00:00:00
Preset Count Time
:
0 16:40:00.00 (can be edited by entering total seconds count time)


Sample Prep % Error
:
0.00
N Sigma Error Multiplier
:
2
Activity Units
:
µCi
Units
:
mL
Tracer Lambda
:
250
Tracer Cer. ID
:
AM243-MAR01
MDA LLD Constant
:
2.71
MDA Confidence Level
:
4.65


After the sample parameters have been entered, the sanity check scans the sample parameters to ensure the entries are valid. If an error is encountered, an appropriate error message is displayed, and an opportunity to make corrections is made available.

 LISTNUM 
The program will sequence through all detectors for entry of sample-specific parameters.
The following is an example of a Sample Information window entry:

Sample Quantity
:
100
Chamber Contents Code
:
Selections are: Sample; Reagent; Control; Background; Empty
Sample ID
:
01-0001 (lab number)
Analysis Library Code
:
AM
Sample Matrix
:
Water
Sample Title
:
RAL MONTHLY WATER (max 20 spaces)

Sample Prep % Error
:
0
N Sigma Error Multiplier
:
2
Batch Number
:
DDMMMYY
Detector Number
:
1



Sample Date/Time
:
1-OCT-2001 12:00:00
Activity Units
:
µCi

Units
:
mL
Tracer Information

Tracer Lambda
:
500
Tracer ID
:
AM243-MAR01
Tracerless Recovery (75=75%)
:
100
MDC confidence level
:
4.65
MDC lld constant
:
2.71 (for environmental samples); 3.00 (for bioassay samples)

Repeat step 5.9.3 sequencing through all of the detectors. After the sample parameters have been entered, the sanity check scans the sample parameters to ensure that the entries are valid. If an error is encountered, an appropriate error message is displayed, and an opportunity to make corrections is made available.

 LISTNUM 
The following notes will then be displayed on the screen:
Setting up configuration parameters for ALPHA#/1###.

Doing Samples in detectors ALPHA#. 

Checking configuration parameters for ALPHA#/#### 

Submitting the acquisition/wait procedure for Alpha#.
The system will check configuration parameters for each chamber counting and then submit an acquisition procedure. The system starts data acquisition and defaults to a preset real time of 60,000 seconds (or designated time).

If the technician notes an error in the sample parameters while the sample spectrum is acquiring, the information may be changed by selecting Count; Fix Header Files. Select the appropriate detector(s). After changes are made, select Ok to select another detector and select Cancel to exit when all header files have been corrected.
 LISTNUM 
To set up files for processing, select Process; Create Names.dat; From Headers; Detectors (enter A for all or enter desired detectors); Ok. The system sets up the data files and prompts:

Print Names.dat?  [Select Ok or Cancel]

 LISTNUM 
After the samples have counted for the preset time, select Process; Process from Names.dat. 



The peak/region report is displayed on the screen.
NOTE:
The standard reference of radionuclide data shall be Reference 3.1.4.

 LISTNUM 
When prompted: Do the STANDARD regions look Ok?, enter the appropriate response.

Visually inspect the peaks to confirm that the software has selected the entire peak region; if not, select Cancel for other options, such as extended and manual regions.
The following directions may be used to manually select the peak areas when the standard and extended regions do not cover the entire ROI: Remove the current peak ROI by moving the left and right cursors on the current highlighted region by using the ROI Index + or – prompts on the display window. Make sure the keyboard Caps Lock is off, then use the Remove key. Insert the new ROI by moving the left and/or right cursors to include the entire ROI and then use the Insert Here key. Accept the regions, and the sample activity will be processed. The user will be prompted again Do the MANUAL (or EXTENDED) regions look ok?, enter the appropriate response.
 LISTNUM 
The following note will then be displayed on the screen:

Are you ready to go to the next spectrum? [Select Ok or Cancel]

If more spectra are to be analyzed, entering Ok will take the user to step 5.9.7. If no further analyses are required, enter Cancel. 



NOTE:
For manual spectrum split samples, follow steps 5.9.9 and 5.9.10. Manual spectrum split option can only be used if the alpha spectrum is still present in the active counting windows Alpha1 through Alpha##.

 LISTNUM 
To perform a manual spectrum split, select Maint; Manual Spectrum Split; Samples. The following notes will be displayed on the screen: 

Do you need to vent chambers#? [Select Cancel]
This function assumes the data are in the MCA Configuration and the Acquisition is turned on…  [Select Ok]

Enter Bank List: (enter A for all or enter desired detectors). Enter the appropriate information and answer Ok to the question Move default setup values into headers?   Enter the appropriate information into each Sample Information parameter window.

 LISTNUM 
To set up manual spectrum split data files, select Process; Create Names.dat; From Headers; Detectors (enter A for all or enter desired detector #s); Ok. The following note will then be displayed on the screen:

Print Names.dat? [Select Ok or Cancel]

To process manual spectrum split sample data, select Process; Process from Names.dat. The user will be taken to step 5.9.7.

 LISTNUM  \l 2 
Displaying an Archived Spectra
NOTE:
This option is mainly used when reviewing archived sample data or when samples need to be reprocessed. 

 LISTNUM  \l 3 
To view an archived spectra, select Displays; Archived Spectra; Item – (select Samples); Detectors: (enter A for all or enter desired detectors); Batch Name: (enter the original batch name, which can be found in the Alpha Spectroscopy Sample Counting Log Book); Actinide: (enter the actinide of the original run, which can be found in the counting log book); Ok. 
The following note will then be displayed on the screen:

Ready for the next spectrum? [Select Ok or Cancel]
 LISTNUM 
To edit the file list, select Process; Edit Names.dat and edit the file names listed, if required. If needed, use the PF4 key to delete an entire file name from the editor list of file names. To exit the editor, select Ctrl/Z.
 LISTNUM 
If the sample parameters need to be changed, select Process; Fix Files in Names.dat. Update the information before processing the data. Then continue with step 5.9.6.


 LISTNUM  \l 2 
Semi-annual Backup of User Account *.CNF and *.QAF Files

To clean up old files (at least quarterly), select Maint; Old File Cleanup. This purges logs, lists, names.dat, sequence files, working directories, and sample files. 
NOTE:
Procount (gamma spectroscopy) and AMS (alpha spectroscopy) generate *.CNF and *.QAF file types, which will be backed up semi-annually and submitted to Project Records annually. The procedure followed for the alpha/gamma system backup can be found in the RAL Master Log Book.

 LISTNUM  \l 2 
System Software Reboot and System Shutdown

 LISTNUM  \l 3 
System Software Reboot

System software reboot is used whenever there are problems implementing the system software commands.
 LISTNUM  \l 4 
To reboot the system software at the Session Manager on BCLDP window, go to Session; End Session. The user will be asked Do you really want to end the session? Answer Yes or No.

 LISTNUM 
To restart the system, continue with step 5.5.3.
 LISTNUM  \l 3 
System Shutdown
NOTE:
The symbol (>>>) will be displayed when shutdown process is completed. The system can be rebooted at this point by typing reboot.
 LISTNUM  \l 4 
From a new decterm window, log on as system (set host 0) and issue the command SHUTDOWN.

 LISTNUM 
Switch off the computer and the terminal.

 LISTNUM 
Switch off the printer.

 LISTNUM 
Switch off the NIM bin(s).

 LISTNUM 
Vent alpha chambers to atmospheric conditions prior to turning off the vacuum pump(s).

 LISTNUM 
Switch off the vacuum pump(s).
 LISTNUM 
Wait at least five minutes before turning the system back on. To restart the system, continue with step 5.5.3.
 LISTNUM  \l 2 
Preventive Maintenance Inspection
NOTE:
With the exception of inspection and cleaning, no preventive maintenance procedures can be performed by the user. Normal system preventive maintenance can be performed on a prescribed basis under a Canberra Maintenance Agreement or by a qualified instrumentation technician.


Inspect the alpha spectroscopy system on a regular basis (when in use) or whenever a system malfunction occurs for the following:

 LISTNUM  \l 3 
Verify that the vacuum pump oil level is at the appropriate level on at least a monthly basis. Change the oil at least every six months. Follow the manufacturer’s instructions. Record the date of the vacuum pump oil change and note any problems. Notify the QC Officer or designee when problems have been noted (see Reference 3.1.11).

NOTE:
When the alpha chambers are being pumped down, the vacuum pump will make a gurgling sound that should stop in a minute or so if there are no leaks in the vacuum line. If problems are noted, contact the QC Officer or designee.

 LISTNUM 
As the background increases on the alpha detector, either swap out the alpha detectors every six months so that thorium progeny can decay or clean the detector surfaces, shelf, and sides of the counting chamber.

 LISTNUM  \l 4 
Removing Alpha Detectors
Make sure that the plastic cover is in place when installing or removing the detector. If the detector has been stored in humid conditions, it should be kept in vacuum for a short while to remove excess condensation before applying the bias.

 LISTNUM 
Cleaning Alpha Detectors
NOTE:
Reset the high voltage memory to zero before turning on the Bias switch for the first time, or when changing detectors (see References 3.1.8 or 3.1.9).

PIPS detectors can be cleaned with a cotton ball or soft wipe soaked in high purity (99.4%) isopropyl alcohol. Avoid excess wetting of the detector assembly, but repeat the cleaning treatment with fresh wipe to reduce traces of recoil contamination. Buff the detector surface until it has a mirror finish.

 LISTNUM  \l 3 
Alpha Chamber Inspection

Periodically inspect the rubber gasket located on each chamber door for dirt and wear. If the system has trouble pulling a vacuum on the chamber, this may be due to a bad gasket seal.

Clean the alpha chambers if they become contaminated (see References 3.1.8 or 3.1.9).

 LISTNUM 
Periodically check the detector leakage current. As the leakage current increases, replace the detector. The low leakage current of the PIPS detectors ensures low noise operation.

 LISTNUM  \l 2 
Calculations

 LISTNUM  \l 3 
Calculate the unyield corrected tracer value (UT) in dpm as follows:
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Where:

NA
=
net area of the isotope/tracer

e-λt
=
decay correction factor for the isotope


T
=
elapsed live time in minutes

E
=
average efficiency for detector (cpm/dpm)

Ab
=
percent abundance of tracer

 LISTNUM 
Determine tracer recovery as follows:
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Where:

UT
=
unyield corrected tracer value (dpm)

CT
=
activity of tracer standard (dpm)

 LISTNUM 
Calculate the alpha sample activity (A) in pCi/sample as follows:
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Where:

2.22
=
conversion factor from disintegrations/minute to picocuries

TR
=
sample tracer recovery

SQ
=
sample quantity (mL, grams, each, etc.)

 LISTNUM  \l 2 
General Quality Assurance

 LISTNUM  \l 3 
Each alpha spectrometer is calibrated to respond to alpha particles from 3.5 MeV to 6.5 MeV. The slope of the energy curve should be 3.0 keV per channel, over 1,024 channels, and the energy offset should be 3,500 keV.

 LISTNUM 
Only NIST-traceable or equivalent certification sources are used for detector efficiency calibrations.

 LISTNUM 
The detector/sample geometries (shelf height) are consistently reproduced following efficiency calibration.

 LISTNUM 
Quality assurance data files and control charts are automatically maintained by the computer software (see Reference 3.1.5).

 LISTNUM 
Software validation and verification documents are supplied for all calculational software supplied by the vendor (see References 3.1.7, 3.1.12, 3.1.13, and 3.1.14).

 LISTNUM  \l 2 
Review of Data Results



 LISTNUM  \l 3 
The Laboratory Technician is responsible for ensuring that the primary and secondary calibration, pulser check, and background results are generated and stored by the computer. The results are reviewed to ensure that all detectors have passed. The reviewer’s signature and date are on the hard copy of the results as evidence of this review process. 
 LISTNUM 
The Laboratory Technician is responsible for ensuring that the analytical results are reviewed to ensure that proper information is listed on the Alpha Spectroscopy Report for all data results. The date and analyst’s signature on the hard copy of the data/results shall be evidence of this review process.
 LISTNUM 
The Laboratory Manager, QC Officer, or designee is responsible for validating the data as outlined in RL-AP-2.0 (see Reference 3.1.16) prior to release to the submitter.
 LISTNUM  \l 1 
Records
 LISTNUM  \l 2 
The following records are generated when implementing this procedure:

(
Daily Pulser Check (Attachment 1)

(
Primary Calibration Check (Attachment 2)

(
Backgrounds (Attachment 3)

(
Computer printout of data

 LISTNUM 
Radioanalytical Laboratory Analytical Requests (
RLAR) forms, hard copies of analytical results, data disks, sample log-in books, and equipment maintenance/ repair log books are generated by implementation of this procedure. Copies of data/results generated during the current year by the alpha spectroscopy systems in the laboratory shall be maintained and stored, together with the associated RLAR form, in a locked filing cabinet.
 LISTNUM 

· 
Refer to RL-AP-1.0 for the procedure used to transmit records to Project Records (see Reference 3.1.1). 
 LISTNUM  \l 1 
Forms, Exhibits, and Attachments
 LISTNUM  \l 2 
Forms

None.
 LISTNUM 
Exhibits
None.
 LISTNUM 
Attachments
(
Attachment 1, Daily Pulser Check

(
Attachment 2, Primary Calibration Check

(
Attachment 3, Backgrounds
ATTACHMENT 1
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ATTACHMENT 2 (Continued)
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