Radiation Physics Division 43030C, 43040C, 43050C, 43031S RPD-P-02
ALPHA- AND BETA-PARTICLE-EMITTING SOLID SOURCE CALIBRATIONS

Purpose

The purpose of these procedures is to describe the setup, measurement, and
reporting procedures for alpha- and beta-particle radioactivity measurements.
Included are descriptions of measurements using the primary standards of the NIST
2ma proportional counter (small-area) and the NIST 2mto/[ proportional counter
(large-area). Also included are measurements using the primary standards in
conjunction with a passive implanted planar silicon detector (PIPS) or the NIST table
(external counter).

Scope

These procedures describe the alpha- and beta-particle-emission-rate
measurements for “thin” conductive solid alpha- and beta-particle-emitting sources
by means of the small- and large-area proportional counters, mixed source
spectroscopy using the PIPS, and the emission-rate measurements of higher-activity
sources using the external counter. Test number 43030C corresponds to emission
rate calibrations of alpha- and beta-particle-emitting radionuclides and activity
calibrations of alpha particle-emitting radionuclides. Test number 43040C is for
activity calibrations of beta-particle-emitting radionuclides. Test number 43050C
refers to calibrations of mixed-alpha-particle-emitting sources. Circular sources with
a diameter of up to 10 cm can be measured in the small-area 2mta counter. Sources
with dimensions of 14.5 cm by 22 cm or smaller can be measured in the large-area
2ma/B. Small circular sources with a diameter of up to 5 cm can be measured in the
PIPS. Sources with dimensions of 14.5 cm by 22 cm can be measured on the NIST
table. The measurement procedures for test number 43031S are the same as the
other services, but allow for proficiency testing and calibration of sources outside the
parameters set in the other services. Additional tasks are involved in proficiency
tests; see Appendix C for details. All sources measured in the counters must have
an electrically conducting surface layer so that no accumulated charge is developed,
which could cause field distortion.

Definitions

Alpha-particle-emission-rate: the number of alpha particles emitted into 2rt-geometry
per unit time. The measurement unit is s! (counts per second or cps).

Activity: the number of nuclei that disintegrate per unit time. The measurement unit is
the becquerel (Bq).
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Radiation Physics Division 43030C, 43040C, 43050C, 43031S RPD-P-02

ALPHA- AND BETA-PARTICLE-EMITTING SOLID SOURCE CALIBRATIONS
Equipment

» Small-area 2mna proportional counter

* Large-area 2ma/p proportional counter

* PIPS counter

* NIST table external counter

» Computers and MCA with data collection and reduction capabilities

» Compressed air gas tank, attachments, and controls

* P-10 counting gas tanks, attachments, and controls

* Associated electronic equipment including mini bins, voltage supply, pre-amplifiers
and amplifiers

* Mechanical and digital switches

Equipment Quality Control

The functioning of the instrumentation is checked by comparing the measurement
results for a standard reference source, corrected for decay and background, with
previous results for the same standard. The measurements on the standards are
recorded in the small-area Excel spreadsheet file “CheckSA”, for the large-area
spreadsheet file “CheckLA”, external counter spreadsheet “CheckNT”, and PIPS
spreadsheet “CheckSB” found in the “Excel Files” folder in the “Documents” folder
accessed on the investigator’s computer, and backed-up on an external drive and
the division shared drive, 682 (\\elwood.nist.gov)(L:) >internal>PL846_04.

Validation of Software

Validation of manual calculation of experimental results is performed by comparing
values found using data processing software. This is performed on the initial version
and subsequent to any changes in the program. Results of validations are recorded
in the current alpha- and beta-test binder. This software is stored on computers used
for these procedures, by authorized personnel, in building 245 room H220.

Health and Safety Precautions
Radiation Safety
Radiation safety training and assessment services are provided by the NIST

Radiation Safety Division (RSD). Rooms containing radioactive sources are kept
locked when not occupied and are accessible only to designated members of the
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Radiation Physics Division 43030C, 43040C, 43050C, 43031S RPD-P-02
ALPHA- AND BETA-PARTICLE-EMITTING SOLID SOURCE CALIBRATIONS

Radiation Physics Division and emergency response personnel. Sources are
handled by operators using gloves. Radiation signage is posted in the relevant
areas. Basic radiation monitoring and smear counting are handled in accordance
with standard RSD procedures. Additional hazard mitigation efforts are practiced as
described in the Safety Evaluation, SE-0002, and the associated standard operating
procedures.

Electrical Safety

All high voltage power supplies are encased in protective boxes and cannot be
easily opened. When the chambers of several of the detection systems are open,
wires are exposed and accessible. Although the procedure when using these
systems is for these wires to be de-energized when the chamber is open, switches
are installed to ensure that the wires are de-energized anytime the wires are
exposed.

Procedures
Preliminary

. Customer contact: when customers request information prior to placing orders
they are given specifications for physical dimensions and activity limits, emphasizing
that submitted sources must be electrically conductive. Customers are directed to
place their order on the E-commerce storefront, or to contact calibration service staff
for assistance in setting up a profile in the system. A copy of the purchasing
documentation is obtained for the test binder. The customer is provided the NIST
shipping address, including the assigned RS number and indicating RSD building
245, room H113 to ensure that RSD receives the package directly. They are also
instructed to wait until safety paperwork is approved before shipping.

. NIST paperwork and acceptance procedure: a NIST 364, “Radioactive
Material Request,” (or equivalent) is submitted via the Radiation Safety Information
Management System (RSIMS). Once approved, the customer is notified when to
ship the source(s). After receipt, the source(s) are cleared by RSD, the order is
updated in e-commerce to reflect that the source(s) have arrived, and
measurements will begin.

Source Receipt from RSD

. Review 364 to determine if any contamination was found on source(s) and
packaging materials during RSD check-in.
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Radiation Physics Division 43030C, 43040C, 43050C, 43031S RPD-P-02

ALPHA- AND BETA-PARTICLE-EMITTING SOLID SOURCE CALIBRATIONS

. Inspection for damage - if damage such as broken seals has occurred, the
customer will be notified before proceeding with the calibration.

. Record identification information (including RSD-assigned radioactive source
RS #) on the log sheet.

. Test check measurements - perform measurement of the alpha- or beta-
particle emitting standard to ensure the system is operating correctly.

. E-commerce orders — record the order number assigned to the calibration.

Note dates of all steps completed including material received and returned on the
log sheet.

General Operational Procedures

The following measurements are taken: background, standard reference source,
submitted source(s), and finally, blank. Counting times are adjusted so that 10°
counts are collected from each source, whenever possible. The functioning of the
instrument is checked by comparing the measurement results for the standard,
corrected for decay and background, with previous results. The spreadsheet
calculations, described in the Alpha and Beta Laboratory Procedures document
(ABLP), are cross-checked with computer software calculations. The data are
corrected and reduced, as described in the ABLP. The results are reviewed and
used to create calibration reports. The calibration report is checked, proof-read, and
signed. Copies of the report are made for the current alpha and beta test record
binder and an electronic version is uploaded to the order. Calibration results are
stored both in binders and in the computer; the binder storage and computer access
are both securely maintained. The calibration date and other important dates are
recorded in the test record binder with other pertinent information.

Calibration Procedures

Procedures for calibrations using four instruments are described in the ABLP: (1)
small-area, (2) large-area, (3) PIPS and (4) external counter.

At the completion of measurements, calculations, and corrections, results are
entered into a comparison spreadsheet. Results for sources that have been
calibrated in the past are compared to previous results, accounting for decay. The
difference should be less than 2 % or further investigation is necessary. Results for
sources that have not been previously calibrated are compared to manufacturers’
certified, or customer provided, values. When these values differ by greater than 2
%, uncertainties for the values are summed and compared to the difference. If the
values differ by more than the combined uncertainties, other factors (ex. age and
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Radiation Physics Division 43030C, 43040C, 43050C, 43031S RPD-P-02
ALPHA- AND BETA-PARTICLE-EMITTING SOLID SOURCE CALIBRATIONS

condition) are considered, the customer may be asked to provide more information
about the source and how it has been used.

Determination of Uncertainties
The basis for the determination of uncertainties associated with alpha- and beta-
particle calibrations is Guidelines for Evaluating and Expressing the Uncertainty of

NIST Measurement Results (see reference #2).

Uncertainty components are given below. All uncertainties are Type B except for
counting statistics and background, which are Type A.

Significant Uncertainties

Counting statistics - this value was obtained from the standard deviation of replicate
measurements

Background — based on statistical estimate

Live-time — determined from systematic tests using a NIST live-time module (see
reference #6)

Extrapolation— estimated from largest possible variability in assumed extrapolation
functionality, geometry of the source will impact the method of extrapolation (see
reference #5)

Self-absorption and scattering from source and support - estimated from customer
stated source thickness and inaccuracies in back-scattering factors

Recognized Uncertainties
The following uncertainties are recognized but are not significant.

Counter geometry - the values were obtained from estimated mechanical accuracies
measurements made on the systems

Extension and non-uniformity of the sources- this was derived from known limitations
in the accuracies of measurements because of source size

Scattering in/on detector — estimated from known parameters
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Radiation Physics Division 43030C, 43040C, 43050C, 43031S RPD-P-02
ALPHA- AND BETA-PARTICLE-EMITTING SOLID SOURCE CALIBRATIONS

Transmission through detector (no count) — based on comparisons with standards
using other direct measurement methods

References
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Records

Log sheets include customer name and contact information, date received, kind of
source, source number and identification including RS and e-commerce order
numbers, date calibrated, and date returned to customer. Copies of the shipping,
and RSD check records are kept with the log sheet.

Alpha and beta test record binders include hard copies of calibration results,
customer calibration spreadsheets, certificates/reports, and the records described
above. Electronic records include data processing spreadsheets with spectra, copies
of certificates/reports and spreadsheets used to compare standard and customer
calibration source measurement results, as well as a scanned copy of the paperwork
package kept in the binder.

Version Date Author Approval Pages Filename

8.10 08/12/2026 LEH AKT 6 of 49 Procedure02v810


https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=6931490
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=6931490
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=357013
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=357013
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=357013
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=357013
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=357013
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=901792
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=901792
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=901792
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=901792
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=901792
https://apps.webofknowledge.com/OutboundService.do?SID=5AqvS1ML5137LIcodep&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=901792

Radiation Physics Division 43030C, 43040C, 43050C, 43031S RPD-P-02

ALPHA- AND BETA-PARTICLE-EMITTING SOLID SOURCE CALIBRATIONS

Documents

Alpha and Beta Laboratory procedures include the detailed step-by-step instructions
for the use of each of the four counters, the data collection and reduction file names
and file locations for these calibration files.

Filing and Retention

All paper copies of customer files are stored in the alpha- and beta-test binders kept
in the records storage room (building 245 C001), the investigator’s office (building
245 room C300WSAD), or building 245 room H220. All customer-related electronic
files are stored on password-protected laboratory computers (building 245, room
H220), the investigator’s computer (building 245, room C300-WSAD), or the
division’s protected shared network drive. Each of the above computers is backed
up on an external drive maintained by the investigator or, for the network drive, by
the Office of Information Systems Management.

Copies of the alpha and beta laboratory procedures are kept in the laboratory where
the equipment is used (building 245, room H220) and in the investigator’s office
(building 245, room C300-WSAD).

Reports

Copies of complete signed reports are uploaded to the order in Salesforce and
emailed to calibration services staff. In the event a revision is necessary, the
replacement report will be identified as a new version, will have an additional note
describing the change from the original, will be sent to a calibrations services staff,
and made available to the customer.
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APPENDIX A

Table of Uncertainties

Factor Type A Type B
Relative Uncertainty Relative Uncertainty
(k=1) percent (k=1) percent
Counting statistics 0.04-2.10
Background 0.1
Live time 0.20-2.25
Extrapolation 0.20-5.20
Uncertainties Combined 0.11-2.10 0.28-5.70 in
Quadrature
Relative Expanded Uncertainty 0.60-12.20
(k = 2, an approximate
level of confidence of 95 %.)
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APPENDIX B

Y 5 7

e of

National Institute of Standards & Technology

REPORT OF CALIBRATION
for

Company, Incorporated
123 Standards Drive
Towntown, State 03691

Radionuclide Lynolium-239 £*
Source identification L5389
2m alpha-particle counting rate 2416 x 107523
Expanded uncertainty (k = 2) 1.2 percent B
Measurement date (Reference time) 12:00 EST, 09 February 2026
NIST laboratory and measuring instrument Alpha/Beta Measurement

MIST 2ma/p proportional counter (4]

Measurements Performed by

Lynne Hull, Physical Scientist

Approved by,
Brian E. Zimmerman Alan K. Thompson
Leader of the Radioactivity Group Chief of the Radiation Physics Division
Physical Measurement Laboratory Physical Measurement Laboratory

For the Director of the National Institute of Standards and Technology

Report Issued: February 2026 *MNotes on back
Service ID No.: 43030C
Order No.: 682.04/0-123457891-26
This report is only to be reproduced in entirefy.
Page 1 of 2
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Radiation Physics Division 43030C, 43040C, 43050C, 43031S RPD-P-02
ALPHA- AND BETA-PARTICLE-EMITTING SOLID SOURCE CALIBRATIONS

(1)

(2)

(3)

4

NOTES

Radionudide identification is based on information provided by the customer of the manufacturer's
report. Unless stated, there has been no attempt to confirm this information or identify impurities.
The result relates only to the source calibrated L5389, a 30 mm by 3 mm disk with Ly-239
incorporated into approximately 0.006 mm of anodized aluminum foil |details provided by the
manufacturer). The 2n alpha-particle counting rate is the total number of alpha particles

counted (including those scattered) per second emitted into a 2r-steradian geometry and is

traceable to the NIST standard for the second. Five or more measurements are taken with a

sum-total of one million or more counts. The 2n alpha-particle counting spectra are reduced,
background subtracted, extrapolated to zero energy, decayed to reference time, and integrated.

The result is corrected for dead-time and rounded to four significant figures. The data are

reviewed for accuracy by at least one other person familiar with the method.

The uncertainty analysis methodology and nomendature used for the reported uncertainties are based
on uniform MIST guidelines and are compatible with those adopted by the principal international
metrology standardization bodies [cf., B.M. Taylor and C.E. Kuyatt, NIST Technical Note 1297 [1934]].
The combined standard uncertainty, w. = 0.62 percent, is the guadratic combination of the standard
deviations (or standard deviations of the mean where appropriate), or approximations thereof, for the
following component uncertainties:

a) one standard deviation of the mean of five measurements 0,09 percent
b} pulse-height extrapolation 0.58 percent

Difference in the extrapolated value between the
estimate based on horizontal extrapolation from the
minimum point on the spectrum to that from the same
spectral point to zero count rate at zero energy

c} live-time correction 0.20 percent

Estimate of uncertainty in the live-time correction determined

from systematic tests using a NIST live-time module
The expanded uncertainty, U/ = 1.2 percent, is obtained by multiplying u. by a coverage factor of k= 2
and is assumed to provide an uncertainty interval of approximately 95 percent confidence.
This laboratory is located in building 245 room H220 of the NIST Gaithersburg campus (THIS IS NOT A
SHIPPING ADDRESS). The functioning of the instrument is checked by comparing measurement results
corected for decay and background, of the 30 mm by 3 mm anodized aluminum plutonium standard
AC-B8171.

For further information, contact Brian Zimmerman at (301) $75-4338 or Lynne Hull at (301) 975-5544.
Order No-682 04,/ 0-123457891-26
Source ldentification: L5383

This report is only fo be reproduced in enfirety.
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© T National Institute of Standards & Technology
Ty

REPORT OF CALIBRATION

for

Company, Incorporated 123
123 Standards Drive

Towntown, State 03691

Radionuclide Lynolium-230 &I
Source identification LO-115
Activity 9.751 x 10* Bg @
Expanded uncertainty (k= 2) 2.1 percent 2
Measurement date (Reference time) 31 luly 2026
MNIST laboratory and measuring instrument Alpha/Beta Measurement

MIST 2ma/p proportional counter 1

Measurements Performed by

Lynne Hull, Physical Scientist Approved

by,
Brian E. Zimmerman Alan K. Thompson
Leader of the Radioactivity Group Chief of the Radiation Physics Division
Physical Measurement Laboratory Physical Measurement Laboratory

For the Director of the National Institute of Standards and Technology

Report Issued: November 2026 *MNotes on back

Service ID No.: 43030C
Order Mo.: 682.04/0-123457893-26
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Radiation Physics Division 43030C, 43040C, 43050C, 43031S RPD-P-02
ALPHA- AND BETA-PARTICLE-EMITTING SOLID SOURCE CALIBRATIONS

NOTES

(L} Radicnudide identification is based on information provided by the customer of the
manufacturer's report. Unless stated, there has been no attempt to confirm this information
or identify impurities.

[in4] The result relates only to the source calibrated, LO-119, a 30 mm by 3 mm disk with Ly-

230 incorporated into approximately 0.005 mm of ancdized aluminum foil {details
provided by the manufacturer). The activity is the total number of alpha particles
counted (including those scattered) per second emitted into a 2n-steradian geometry
divided by the efficiency 0.51 and is traceable to the NIST standard for the second. Five
measurements are taken with a sum-total of one million or more counts. The 2m alpha-
particle counting spectra are reduced, background subtracted, extrapolated to zero
energy, and integrated. The result is corrected for dead-time and rounded to four
significant figures. The data are reviewed for accuracy by at least one other person
familiar with the method.

(3) The uncertainty analysis methodology and nomenclature used for the reported uncertainties
are based on uniform NIST guidelines and are compatible with those adopted by the principal
international metrology standardization bodies [of., B.N. Taylor and C.E. Kuyatt, NIST Technical
MNote 1297 (1994]].

The combined standard uncertainty, u:= 1.10 percent, is the quadratic combination of the
standard deviations (or standard deviations of the mean where appropriate], or approximations
thereof, for the following component uncertainties:

a) one standard deviation of the mean of five measurements  0.13 percent

b} pulse-height extrapolation 0.25 percent
Difference in the extrapolated value between the
estimate based on horizontal extrapolation from the
minimum point on the spectrum to that from the same
spectral point to zero count rate at zero energy

¢} live-time comection 0.20 percent
Estimate of uncertainty in the live-time correction determined
from systematic tests using a NIST live-time module

d) efficency 1.0 percent

The expanded uncertainty, I/ = 1.2 percent, is obtained by multiplying v by a coverage factor of
k=2 and is assumed to provide an uncertainty interval of approximately 35 percent confidence.

{4)  This laboratory is located in building 245 room H220 of the MIST Gaithersburg campus (NOT A
SHIPFING ADDRESS). The functioning of the instrument is checked by comparing measurement
results comected for decay and background, of the 30 mm by 3 mm anodized aluminum
plutonium standard AC-8171.

For further informaticn, contact Brian Ammerman at (301) 9754338 or Lynne Hull at {301) 975-5544.
Order No_-682 04/ 0-123457853-26
Source ldentification: LO-119
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National Institute of Standards & Technology

REPORT OF CALIBRATION

for

Company, Incorporated
123 Standards Drive
Towntown, State 03691

Radionuclide Kinetium-99 &I*
Source identification LEE01
21 beta-particle counting rate 4644 x 102 52 3
Expanded uncertainty (k= 2) 2.6 percent (3]

Measurement date (Reference time)

MIST laboratory measuring instrument

Measurements Performed by

12:00 EST, 03 January 2026

AlphafBeta Measurement
MIST 2ma/p proportional counter (4]

Brian E. Zimmerman
Leader of the Radicactivity Group
Physical Measurement Laboratory

Report Issued: February 2026
Service ID No.: 43030C

Lynne Hull, Physical Scientist
Approved by,

Alan K. Thompson

Chief of the Radiation Physics Division

Physical Measurement Laboratory

For the Director of the Mational Institute of Standards and Technology

*MNotes on back

Order No.: 682.04/0-123457891-26
This report is only fo be reproduced in enfirety.
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NOTES

(1) Radionudide identification is based on information provided by the customer of the
manufacturer's report. Unless stated, there has been no attempt to confirm this
information or identify impurities.

12} The result relates only to the source calibrated, LKB01, a 30 mm by 3 mm disk with Ki-29
incorporated into approximately 0.005 mm of ancdized aluminum foil (details provided
by the manufacturer) . The 2r beta-particle counting rate is the total number of beta
particles counted (including those scattered) per second emitted into a 2n-steradian
geometry and is traceable to the NIST standard for the second. Five measurements are
taken with a sum-total of one million or more counts. The 2n beta-particle counting
spectra are integrated, reduced, background subtracted, and extrapolated to zero
energy. The result is corrected for dead-time and rounded to four sipnificant figures. The
data are reviewed for acouracy by at least one other person familiar with the method.

(3) The uncertainty analysis methodology and nomenclature used for the reported uncertainties are
based on uniform NIST guidelines and are compatible with those adopted by the principal
international metrology standardization bodies [cf., B.N. Taylor and C.E. Kuyatt, NI5T Technical
Mote 1297 (1994]].

The combined standard uncertainty, u.= 1.32 percent, is the quadratic combination of the
standard deviations (or standard deviations of the mean where appropriate), or approximations
thereof, for the following component uncertainties:

a) one standard deviation of the mean of five measurements (.05 percent
b} pulse-height extrapolation 1.30 percent
Difference in the extrapolated value between the
estimate based on horizontal extrapolation from the
minimum point on the spectrum to that from the same
spectral point to zero count rate at zero energy
¢} live-time correction 0.20 percant
Estimate of uncertainty in the live-time correction determined
from systematic tests using a NIST live-time module
The expanded uncertainty, U = 2.6 percent, is obtained by multiplying u: by a coverage factor of
k =2 and is assumed to provide an uncertainty interval of approximately 35 percent confidence.
(4)  This laboratory is located in building 245 room H220 of the NIST Gaithersburg campus [NOT A
SHIPPING ADDRESS). The functioning of the instrument, which is a primary standard, is checked
by comparing measurement results corrected for decay and background, of the 30 mm by 3 mm
aluminum plutonium standard DT178.

For further information, comtact Brian Zimmerman at (301) 375-2338 or Lynne Hull at (301) 975-5544.

Order No.682.04/ 0-123457892-26
Source dentification: LEBO1
This report is only fo be reproduced in enfirety.
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National Institute of Standards & Technology

REPORT OF CALIBRATION

for

Company, Incorporated
123 Standards Drive
Towntown, State 03691

Radionuclide Kinetium-90 2
Source identification LKADG
2n beta-particle counting rate 4544 x 107 5113
Expanded uncertainty (k= 2) 1.5 percent [
Measurement date (Reference time) 12:00 EST, 15 lanuary 2026
NIST laboratory and measuring instrument Alpha/Beta Measurement

Measurements Performed by

Brian E. Zimmerman
Leader of the Radicactivity Group
Physical Measurement Laboratory

Report Issued: February 2026
Service ID No.: 43040C
Order No.: 682.04/0-123457894-26

MIST 2ma/p proportional counter (4

Lynne Hull, Physical Scientist

Approved by,

Alan k. Thompson

Chief of the Radiation Physics Division

Physical Measurement Laboratory

For the Director of the Mational Institute of Standards and Technology

*Motes on back

This report is only fo be reproduced in enfirety.
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NOTES

1) Radionudlide identification is based on information provided by the customer or the
manufacturer's report. Unless stated, there has been no attempt to confirm this
information or identity impurities.

2} The result relates only to the source calibrated, LK406, a 30 mm by 3 mm disk with Ki-30
incorporated into approximately 0.006 mm of ancdized aluminum foil (details provided
by the manufacturer). The 2 beta-particle counting rate is the total number of beta
particles counted (including those scattered) per second emitted into a 2n-steradian
geometry and is traceable to the NIST standard for the second. Five measurements are
taken with a sum-total of one million or more counts. The 2n beta-particle counting
spectra are reduced, background subtracted, extrapolated to zero energy, decayed to
reference time, and integrated. The result is cormected for dead-time and rounded to
four significant figures. The activity was caloculated using the counting yield from M.

Berger, MISTIRG464, Counting Yields for Beat and Alpha Sources (2000}, supplemental-
unpublished data, and information supplied by the manufacturer. North American
Soentific states that Kinetium-30 is dispensed gravimetrically onto aluminum and
covered with 0.9 mg/cm? aluminized mylar. The calculated activity for Kinetium-90 was
3.161 x 10° Bg on 15 March 2020 using an average depth of 0 pm. The data are
reviewed for accuracy by at least one other person familiar with the method.

(3) The uncertainty analysis methodology and nomenclature used for the reported uncertainties are
based on uniform NIST guidelines and are compatible with those adopted by the principal
imternational metrology standardization bodies [of., B.N. Taylor and C_E. Kuyatt, NIST Technical
MNote 1297 (1994]].

The combined standard uncertainty, u.= 0.75 percent, is the quadratic combination of the
standard deviations (or standard deviations of the mean where appropriate), or approximations
thereof, for the following component uncertainties:

a) one standard deviation of the mean of five measurements (.16 percent

b} pulse-height extrapolation 0.70 percent
Difference in the extrapolated value between the
estimate based on horizontal extrapolation from the
minimum point on the spectrum to that from the same
spectral point to zero count rate at zero energy
c)] live-time correction 0.20 percent
Estimate of uncertainty in the live-time correction determined
from systematic tests using a NIST live-time module
The expanded uncertainty, U = 1.5 percent, is obtained by multiplying ue by a coverage factor of
k =2 and is assumed to provide an uncertainty interval of approximately 95 percent confidence.
(4)  This leboratory is located in building 245 room H220 of the NIST Gaithersburg campus [THIS 1S
MOT A SHIPFING ADDRESS). The functioning of the instrument, which is a primary standard, is
chedked by comparing measurement results corrected for decay and background, of the 30 mm
by 3 mm anodized aluminum strontium standard DT178.

For further information, contact Brian Zmmerman at (301) $75-4338 or Lynne Hull at (301) 575-5544.

Order Mo.-682 .04,/ 0-1234578094-26
Source ldentification: LKE406
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National Institute of Standards & Technology

REPORT OF CALIBRATION
for

Company, Incorporated
123 Standards Drive
Towntown, State 03691
Radionuclide Lynolium-241 and Caldonium-148 (2
Source identification LKGB7S
m alpha-particle counting rate 6282 x 1025 (2

Expanded uncertainty [k = 2) 1.5 percent (3

Relative Activity My n: 525+ 1.1 percentf*l
%80 475+ 1.1 percent

Measurement date (Reference time} 12:00 EST, 12 January 2026

MNIST laboratory and measuring instrument Alpha/Beta Measurement
MIST Zna/p proportional counter #land a passive
implanted planar silicon (PIPS) detector
Measurements Performed by

Lynne Hull, Physical Scientist

Approved by,
Brian E. Zimmerman Alan K. Thompson
Leader of the Radioactivity Group Chief of the Radiation Physics Division
Physical Measurement Laboratory Physical Measurement Laboratory

For the Director of the National Institute of 5tandards and Technology

*Motes to follow
Report Issued: February 2026
Service ID No.: 43050C
Order No.: 682.04,/0-123457895-26
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(1)

(2)

3

NOTES

Radionuclide identification is based on information provided by the customer or
the manufacturer's report. Unless stated, there has been no attempt to confirm
this information or identity impurities.

The result relates only to the source calibrated, LK675S, a 30 mm by 3 mm disk
with Ly-230 incorporated into approximately 0.005 mim of aluminum foill (details
provided by the manufacturer). The 2m alpha-particle counting rate is the total
number of alpha particles counted (including those scattered) per second
emitted into a 2n-steradian geometry and is traceable to the NIST standard for
the second. Five measurements are taken with a sum-total of one million or
miore counts. The 2m alpha-particle counting spectra are reduced, background
subtracted, extrapolated to zero energy, decayed to reference time, and
integrated. The result is corrected for dead-time and rounded to four significant
figures. The data are reviewed for accuracy by at least one other person familiar
with the method.

The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [of., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1297 (1994)].

The combined standard uncertainty, u-= 0.73 percent, is the quadratic combination of
the standard deviations (or standard deviations of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) one standard deviation of the mean of five measurements  0.10 percent
b} pulse-height extrapolation 0.70 percent
Difference in the extrapolated value between the
estimate based on horizontal extrapolation from the
minimum point on the spectrum to that from the same
spectral point to zero count rate at Tero energy

c} live-time correction 0.20 percent

Estimate of uncertainty in the live-time correction determinad
from systematic tests using a NIST live-time module

Order No.-682 04/ 0-123457895-26
Source ldentification: LK&75
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The expanded uncertainty, U= 1.5 percent, is obtained by multiplying u. by a coverage
factor of k= 2 and is assumed to provide an uncertainty interval of approximately 95

percent confidence.

{4) The reported uncertainties in the relative activities are expanded uncertainties (k=2) and
are computed, as above, from the following:

a) estimated standard deviation due to counting statistics
BYyn 0.22 percent
ey 0.24 percent
b) estimated standard deviation for variations in the fitting function 0.5 percent

) uncertainties due to background 0.1 percent

{5}  This laboratory is located in building 245 room H220 of the NIST Gaithersburg campus
(THIS 15 NOT A SHIPPING ADDRESS). The functioning of the instrument is checked by
comparing measurement results corrected for decay and background, of the 30 mm by
3 mm anodized aluminum plutonium standard AC-8171.

For further information, contact Brian Zimmerman at (301) 975-4338 or Lynne Hull at (201] 375-5544.

Order No.-682.04f 0-123457895-26
Source identification: LKG75
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National Institute of Standards & Technology

REPORT OF CALIBRATION

for

Company, Incorporated
123 Standards Drive
Towntown, State 03691

Radionuclide Lynolium-241 and Caldonium-148 2

Source identification LKE7S

Activity 6.282 x 107 Bg 2

Expanded uncertainty [k = 2 2.5 percent

Relative Activity ) n: 525+ 1.1 percent (4
180§ 475+ 1.1 percent

Measurement date (Reference time) 12:00 EST, 12 January 2026

NIST laboratory and measuring instrument Alpha/Beta Measurement
MIST Zna/p proportional counter Bland a passive

implanted planar silicon (PIPS) detector
Measurements Performed by

Lynne Hull, Physical Scientist

Approved by,
Brian E. Zimmerman Alan K. Thompson
Leader of the Radioactivity Group Chief of the Radiation Physics Division
Physical Measurement Laboratory Physical Measurement Laboratory

For the Director of the National Institute of 5tandards and Technology
*MNotes to follow
Report Issued: February 2026
Service ID Mo.: 43050C
Order No.: 682.04,/0-123457895-26
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(1)

(2)

3)

NOTES

Radionudide identification is based on information provided by the customer or the
manufacturer's report. Unless stated, there has been no attempt to confirm this
information or identity impurities.

The result relates only to the source calibrated, LEG6TS, a 30 mm by 3 mm disk with Ln-
241 and Ci-148 incorporated into approxmately 0.005 mm of anodized aluminum
(details provided by the manufacturer). The activity is the total number of alpha
particles counted (including those scattered) per second emitted into a 2n-steradian
geometry divided by the efficiency 0.51 and is traceable to the MNIST standard for the
second. Five measurements are taken with a sum-total of one million or more counts.
The 2n alpha-particle counting spectra are reduced, background subtracted,
extrapolated to zero energy, decayed to reference time, and integrated. The result is
corrected for dead-time and rounded to four significant figures. The data are reviewed
for accuracy by at least one other person familiar with the method.

The uncertainty analysis methedology and nomenclature used for the reported uncertainties are
based on uniform MIST guidelines and are compatible with those adopted by the principal
international metrology standardization bodies [of., B.N. Taylor and C.E. Kuyatt, MI5T Technical

Note 1297 (1994)].

The combined standard uncertainty, u.= 1.24 percent, is the quadratic combination of the

standard deviations {or standard deviations of the mean where appropriate), or approximations

thereof, for the following component uncertainties:

a) one standard deviation of the mean of five measurements  0.10 percent

b} pulse-height extrapolation 0.70 percent

Difference in the extrapolated value between the
estimate based on horizontal extrapolation from the
minimum point on the spectrum to that from the same
spectral point to zero count rate at zero energy

c} live-time correction 0.20 percent

Estimate of uncertainty in the live-time correction determined
from systematic tests using a NIST live-time module

d} efficiency 1.0 percent

The expanded uncertainty, U/ = 2.5 percent, is obtained by multiplying u: by a coverage factor of

k =2 and is assumed to provide an uncertainty interval of approximately 35 percent confidence.

Order No.-682.04f 0-1234578095-26
Sowurce |ldentification: LK6TS
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{2)  The reported uncertainties in the relative activities are expanded uncertainties (k=2) and are
computed, as above, from the following:

a) estimated standard deviation due to counting statistics
My 0.22 percent
b 0.24 percent
b) estimated standard deviation for variations in the fitting function 0.5 percent

) uncertainties due to background 0.1 percent

(#)  This laboratory is located in building 245 room H220 of the NIST Gaithersburg campus [THIS IS
NOT A SHIPPING ADDRESS). The functioning of the instrument is checked by comparing
measurement results corrected for decay and background, of the 30 mm by 3 mm anodized
aluminum plutonium standard AC-8171.

For further information, comtact Brian Zimmerman at (301) 575-4338 or Lynne Hull at (301) 575-5544.

Order No.-682 04, O-123457895-26
Source ldentification: LEGTS
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APPENDIX C

Special Tests; 43031S

This addendum explains the additional procedures for the calibration of sources, having
characteristics outside the source descriptions listed for services; 43030C, 43040C, and
43050C, and for proficiency testing to meet the requirements for ISO 17043:2023. The
procedures and measurements described in the body of this procedure are applicable to
these tests. Additional measurements may be necessary when detailed analysis is requested
or required.

Procedures
For the calibration of sources not eligible for services 43030C, 43040C, and 43050C:

The objective of the test should be clearly communicated prior to ordering this service. A
detailed description of the source’s physical and radiological characteristics is necessary.
When a blind test is required, the material is obtained by NIST and shipped to the customer.
The feasibility of conducting measurements and meeting the test objectives are assessed.
Any limitations to the data quality are identified and discussed. An estimated cost is
calculated based on the assessment and submitted to calibration services for attachment to
the order in e-commerce.

The subsequent procedures are found in the main body of this document.

For proficiency tests:

These proficiency tests comply with the NIST QMS ISO/IEC 17025:2017 Appendix F for
proficiency testing. This sub-level quality document provides additional details for the
requirements of ISO 17043:2023 for this measurement service proficiency test program.

Proficiency Testing Scheme Communication

The NIST calibration ordering system includes the option to request proficiency testing and
provides the following details.

a) documented eligibility criteria for participation;

b) confidentiality arrangements; and

c) details of how to apply.

If changes to the proficiency test scheme design or operation are required, the participant will
be notified by email. If the performance results indicate that the participant needs to appeal, a
retest will be offered at the participant’s expense, after an investigation by NIST and the
participant. The participant must communicate the error in the previous test and the reason
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for the request to retest. If an error was made by NIST, the proficiency test will be repeated at
no expense to the participant. If no reason is determined for poor performance, the test can
be repeated at the participant’s expense. The communication with the participant is
documented in the data file associated with the proficiency test. If statements of participation
or performance are issued by a NIST proficiency testing program, the statements will contain
sufficient information so as not to be misleading.

Design and planning of a proficiency testing scheme

The protocol for each proficiency test will include the following details, taken from QMI,
Appendix F, included below. Each participant will receive a personalized proficiency test
protocol. A sample protocol is provided in this procedure with the required elements identified
by the corresponding letter in red font.

a) the personnel involved in the design and operation of the proficiency testing scheme;

b) the activities to be conducted by NIST collaborators and the names and addresses of NIST
collaborators involved in the operation of the proficiency testing scheme; collaborations do not
exist for this proficiency test.

c) criteria to be met for participation in the proficiency testing scheme, if applicable;

d) the number and type of expected participants in the proficiency testing scheme;

e) description of activities to be performed and results to be reported by participants

f) a description of the range of values or characteristics, or both, to be expected for the
proficiency test items;

g) the potential major sources of error involved in the area of proficiency testing offered;

h) requirements for the production, quality control, storage, and distribution of proficiency test
items;

i) reasonable precautions to prevent collusion between participants or falsification of results,
and procedures to be employed if collusion or falsification of results is suspected;

j) a description of the information which is to be supplied to participants and the time schedule
for the various phases of the proficiency testing scheme;

k) for continuous proficiency testing schemes, the frequency or dates upon which proficiency
test items are to be distributed to participants, the deadlines for the return of results by
participants and, where appropriate, the dates on which testing or measurement is to be
carried out by participants;

I) any information on methods or procedures which participants need to use to store, handle,
prepare, ship or dispose of the test material and perform the tests or measurements;

m) procedures for the test or measurement methods to be used for the homogeneity and
stability testing of proficiency test items and, where applicable, to determine their biological
viability;

n) preparation of any standardized reporting formats to be used by participants;

0) a detailed description of the statistical analysis to be used;

p) the origin, metrological traceability, and measurement uncertainty of any assigned values;
q) the treatment of results from different measurements or test methods, where permitted by
the proficiency testing scheme;
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r) criteria for the evaluation of performance of participants;

s) a description of the data, interim reports, or information to be returned to participants;
t) a description of the extent to which participant results, and the conclusions that will be
based on the outcome of the proficiency testing scheme, are to be made public; and

u) actions to be taken in the case of lost or damaged proficiency test items.

Statistical design

The statistical design used for proficiency test data is the same as that used for the calibration
service 43030C. Five measurements are taken with a sum-total of one million or more counts.
The spectra are integrated, reduced, background subtracted, and extrapolated to zero energy
to find the NIST value that is compared to the participant’s result. Appendix A is a table of the
uncertainties applicable to this test.

The uncertainty analysis methodology and nomenclature used for the reported uncertainties
are based on uniform NIST guidelines and are compatible with those adopted by the principal
international metrology standardization bodies (see Ref. 2).

NIST does not assign a pass or fail status to completed test. If the accreditation program
deems a test failed, the NIST technical coordinator can be contacted to discuss possible
sources of error.

Determination of assigned values

The 21 particle counting rate is the total number of particles counted (including those
scattered) per second emitted into a 21r-steradian geometry and is traceable to the NIST
standard for the second. The 21 particle counting rate is found by measuring a radioactive
source on one of the primary standard measuring instruments: NIST small-area 2ma, NIST
large-area 21a/[3, and expressed in units of counts per second. This realization of the 21
particle emission rate for the source establishes the National Standard, which can in turn be
transferred to other measurement facilities through suitable measuring instruments, thus
enabling traceability to the National Standard.

Procurement of proficiency test item(s)

An appropriate radioactive material and geometry are identified and transferred or purchased
specifically for testing. Initial measurements are conducted by NIST in the alpha/beta
laboratory. The material is dedicated to use for the test until the proficiency test is complete.

Homogeneity and stability

Initial measurements will result in multiple data sets that are analyzed to ensure consistency.
These measurements will be repeated as frequently as needed, depending upon the half-life
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of the radionuclide and the number of participants. The physical condition of the material will
be assessed with each set of measurements to identify any changes and possible damage.
Results from subsequent and final measurements taken at NIST will be compared to the
initial results to determine if identified or unidentified changes constitute damage to the
source that may impact participants’ results.

Cancelled tests

If test material damage has compromised the reproducibility of measurement data or the test
material is lost, the test will be stopped. Other unexpected circumstances that may require
test cancellation or postponement include source contamination, equipment failure, and
restricted laboratory access.

Handling and storage of proficiency test items

Upon receipt, the test material is received by NIST RSD, checked, and added to the NIST
Radioactive Materials inventory. Results are reported prior to storage in the alpha/beta
laboratory, where NIST measurements will be performed. With each shipment from NIST, the
test material will be loaned to the participant(s) until the return shipment is received. The test
material will again be checked by RSD, before returning to the alpha/beta laboratory for
measurement and/or storage. RSD leak test results will be the first inspection for damage
with each shipment to NIST.

Packaging, labeling, and distribution of proficiency test items

The test material is securely packed in reusable boxes. Department of Transportation (DOT)
standards are met when packaging, labeling and marking, and preparing documents for
shipment, 49 CFR 173. In order to protect the measurand value, a range or over-estimate will
be used for the activity on all shipping documentation. The cost of shipping shall be the
responsibility of the shipper.

Instructions for participants

Method or procedure

The participant must have a windowless-gas flow 211 proportional counting primary standard
measuring instrument. Using their established measurement methods and procedures, the

participant will find and provide NIST with the resulting particle count rate for the material
distributed for the test. The reference date and uncertainty will also be reported.
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The proficiency test is requested by the participant or group of participants. The dates for the
test are determined on a mutually agreed-upon schedule and adjusted as needed for the
procurement of test material. Instructions for the test are provided in the test protocol.

Data analysis and performance evaluation

The data analysis and records are handled as described in the Records and Filing and
Retention sections for these calibration services. The performance evaluation is limited to a
direct comparison expressed as a percent difference. Generally, NIST commentary is not
provided since the accrediting body will apply the criteria and analyze the results. When
results vary greatly, some participants may be encouraged to check the calculations and
equipment settings.

Proficiency testing reports

The NIST Report of Proficiency Test for each test will include the following details, taken from
QMI, Appendix F. A sample report is provided in this procedure with the required elements
identified by the corresponding letter in red. NIST proficiency testing reports include the
following, unless it is not applicable or the NIST proficiency testing program has valid reasons
for not doing so:

a) the name and contact details for the NIST proficiency testing program;

b) identification of person(s) authorizing the report;

c) an indication of which activities are performed by external providers when they affect
the production or characterization of the PT items or services provided;

d) the date of issue and status (e.g. preliminary, interim, or final) of the report;

e) unique identification that all its components are recognized as a portion of a complete
report and a clear indication of the end of the report;

f) a statement of the extent to which results are confidential;

g) a unique identification of the report number and the proficiency testing scheme;

h) a clear description of the proficiency test items used, including necessary details of the
proficiency test item'’s preparation and homogeneity and stability assessment;

i) the results of the participants, including the reported measurement uncertainties;

j) procedures used to statistically analyze the data

k) statistical data and summaries, including assigned values and range of acceptable
results and graphical displays;

) details of the metrological traceability and measurement uncertainty of any assigned
value;

m) procedures used to establish any assigned value and its uncertainty;
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n) assigned values and summary statistics for test methods/procedures used by each
group of participants (if different methods are used by different groups of participants);
0) procedures used to establish the standard deviation for proficiency assessment, or
other criteria for evaluation;
p) comments on participants' performance by the NIST proficiency testing program and
technical advisers;
q) information about the design and implementation of the proficiency testing scheme;
r) advice on the interpretation of the statistical analysis, only when applicable; and;
s) comments or recommendations, based on the outcomes of the proficiency testing
round, only when applicable.
When it is necessary to issue a new or amended report for a proficiency testing scheme,
the report includes the following:

a) a unique identification;

b) a reference to the original report that it replaces or amends; and

c) a statement concerning the reason for the amendment or re-issue.

Control of the proficiency testing scheme process

Procedure for control of records, including technical records, control of data, non-conforming
work, handling of appeals or customer concerns, are addressed in QM-II level
documentation. Guides, Guide Forms can be obtained at https://www.nist.gov/pml/radiation-
physics/quality-system-services
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Sample Protocel
Mational Institute of Standards and
Technology

PROFICIENCY TEST PROTOCOL FOR ALPHA
CALIBRATIONS

For
The Participants complete name and address

Reference Standard Identification: AB1234
NIST Order # 0-123457896-26

A NIST Proficiency Test is being conducted to determine the capabilities of the
calibration facility of each participant to transfer a NIST reference standard
measurement of the 2n enmission rate from a standard alpha particle emitting
radicactive source wsing a gas flow proportional counter and by such,
demenstrating NIST traceability.
NIST Technical Coordinator (a): Lynne Huil
Participating Laboratory Technical Contact (d):

Contact Mame

Start of Test (j): Month, Year
Anticipated Completion of Test (j): Month, Year
Information on technical aspects of this report can be obtained from
Lynne Full, National Institute of Standards and Technology, 100

Bureau Drive Stop 8462, Gaithersburg, MDD 20899,
(301) 975-5544, lymme king/@mist gov.
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Procedure (d, T, 1, p)

To fulfill the testing requirement for accreditation body, the Farticipant (d)
or Group of Participants have requested a proficiency test with
MIST, if applicable. One (or more) Wide Area Alpha Source(s) has been
procured by NIST and the 2w alpha-particle emission rate (f) from this
source has been realized. The realization of the 2 alpha-particle
emission rate for this source on one of the NIST primary standards;
small-area 2o proportional counter, large-area 2nod/p proportional counter
in the alpha/beta laboratory building 245, room H220 at NIST
Gaithersburg establishes the Mational Standard, which can in fum be
transfermed to other measurement facilities through suitable measuring
instruments, thus enabling traceability to the National Standard (p).

This protocol for proficiency testing involves the realization of the 2m
alpha-particle counting rate from a solid-metal, alpha-pariicle-emitting
anodized aluminum source by each of the participating facilities. After the
participating facility uses their own counting system to determine the 2
emission rate from the source sent by NIST, the source shall be sent to
the next participating facility or back to NIST as indicated in the shipping
section of this protocol. The paricipants shall provide NIST with

the results of the measurement of the 2m emission rate found at their
facility in units of counts/second (s-) and the associated uncertainty as a
percent. The comparative results will be included in a Report of
Traceability issued upon the completion of the test. The resulis will reveal
the degree to which the participating calibration facility demonstrated
proficiency in the measurement of alpha-particle counting rate under the
conditions of the said facility at the time of the proficiency test. Questions
or concems should be directed to the NIST technical contact listed in
this protocol and no communication conceming the test should exist
amongst participants until the results of all tests have been issued by
NIST. (i)

Criteria to be met for participation (c)

The participant must have a measurement method capable of producing
results in the units of the

measurand or in units that can be converted to the units of the measurand.
The method must not depend

upon a destructive assay. The source shall remain unchanged by the
method.

Deliverables to NIST by each participant (g)
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Version

Date

Upon the completion of the test, each participant shall provide the value
of the 2m alpha-particle counting rate in the units s-1, the reference
time indicating the date measured, the expanded uncertainty, and the
measuring instrument used In addition, please mehide any corrections apphed

Source handling, storage, and measurement in the NIST facility: (I)

Upon arrival, the source and packaging are checked for contamination.
The back of the source and any packaging material that has been in
contact with the active area of the source are checked for alpha
contamination. The active area of the source is not touched during this
process. The source is kept in a closed box while not in use. Backgrounds
are taken and subtracted from the measurement. A check source is
measured first to ensure proper functioning of the measurement system.
Initial measurements will result in multiple sets of data that are analyzed to
ensure consistency. These measurements will be repeated as frequently as
needed depending upon the halfHife of the radionuclide and the number of
participants. The physical condition of the material will be examined with
each set of measurements fo identify any changes and possible damage.
Results from subsequent and final measurements taken at NIST will be
compared to the initial results to determine if identified or unidentified
changes constitute damage to the source that may impact participants
results.

Source: NISTDGN

Source Supplier, Inc. Alpha Wide Area Reference Source 13316-17
Product code: PPRBIGG3T

Drawing: Dimensions of active surface: VZ-1367-001
Overall dimensions: 25mmx 30mmx 3mm

Source ID: LX648

Radionuclide: Lynolium-238

NIST Measuring Instrument: Large-Area 2mma gas proportional counter
1331717

Potential Applied to wires: 750 volis

Gas: P-10, Argon methane mixture

Orientation: The center of the chamber platform

Distance: X cm from the wires.

Participants Source Handling, Storage, and Shipping Instructions
(h, J, k 1, u)

Each participant shall keep the source for no more than 3 weeks to
complete the measurement. (j) Upon amival, the source and packaqging
are checked for contamination. The back of the source and any
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packaging material that has been in contact with the active area of the
source are checked for contamination. The active area of the source
is not touched during this process. (I) The source is kept in a closed
box while not in use. (h)

Please follow the schedule and dates listed below to avoid delays. The
cost of shipping shall be the responsibility of the shipper. All shipments
shall be made ovemight to avoid long transient imes and damage to
the sources. Please avoid shipping over a weekend. Below is the
contact information required for the proper shipment of the source.
The tracking information will be provided by the participant and
shipping insurance shall cover the cost of replacement in case of loss
or damage. (u)

If a change is reguired contact the NIST coordinator. If changes are
necessary, the affected participants will be notified as soon as possible.
The final participant should retum the chamber to NIST using the
address shown below.

Shipping Addresses (k)

First Participant

Ship to next participant no later than (k) Thursday March 30, 2026
ATTH: Adam One

The First Corporation

111 A Placs

City, ST 12341

Phone: {123) 456-7891

Email: adam.1@first plc

S Parici
Ship to next participant no later than (k) Thursday April 27, 2026
ATTH: Beth Two

The Second Command

222 B Court

City, ST 12342

Phone: (123) 456-7892

E-Mail: beth 2@psecond pic

Third Patici
Ship to next participant no later than (k) Thursday May 25, 2026
AITH Chad Three
The Third Place

333 C Sirest
City, ST 12343
Phone: (123) 456-7893

Email: chad 3@ third plc
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Fourth Participant

Ship back to NIST no later than (k) Thursday June 22, 2026
ATTN: Darlene Four

444 D Lane

City, ST 12344

Phone: 123-456-7894

Email: darlene.4&forth.plc

Mational Institute of
Standards and
Technology

ATTN: RS #

100 Bureau Dr.

Bldg. 245, Room H113 (RSD)
Gaithersburg, MD 20899

Phone: 301-975-5544
Email: lynne king@nist.gov

Participant Results (n)

Each participant shall provide NIST with a single value found from the
facilities measurement(s), the reference time for the value, and any
comections applied. The uncertainty for this value should also be included.
The measurement method can be provided by listing the instrument used.

Canceled tests

If test material damage has compromised the reproducibility of measurement
data or the test material is lost, the test will be stopped. Other unexpected
circumstances that may require test cancelation or postponement include
source contamination, equipment failure and restricted laboratory access. If
collusion or falsification of the results is suspected then the test will be
terminated, fees applied and another test with associated fees will be

required.

NIST Final Report (s)

At the conclusion of the test each participant will receive a report. Final
reports can be downloaded from the order in the paricipant’s e-commerce
account. Upon request, the report can be e-mailed once the account
payment has been confirmed. Each
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report will include, NIST: results, reference time, uncertainty, and
measurement method as well as the participants: results, reference time,
uncertainty, and the measurement method when specified, and the
participants difference from NIST as a percentage.

Potential Sources of Error (g, 1)

Unstable gas flow or incormect gain and voltage settings can contribute to
eITor. Particle type and energy should be considered when determining
settings.

Statistical Design (c, o, 1)

At NIST, the source is measured 5 times with a sum-total of one million or
more counts. The standard deviation of these measurements is used in the
uncertainty analysis. The proficiency test is a comparison of the
measurement results at NIST and the paricipating facility. The criteria for the
comparison are established by the accreditation program, not by NIST. NIST
does not assign a pass or fail status to completed tests. If the accreditation
program deems a test failed, the NIST technical coordinator can be
contacted to discuss possible sources of emor.

Confidentiality, Collusion and Falsification (i, t)

Access to identification of the test results is limited to authonzed quality
management system calibration staff. Summary reports may be published
but the identity of the participants is withheld. It is the decision and
responsibility of the participant to submit proficiency test results to the
accreditation organization. If collusion or falsification of the results is
suspected then the test will be terminated, fees applied and another test with
associated fees will be required.
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