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National Institute of Standards & Technology

Tertificate
Standard Reference Material® 2941

Relative Intensity Correction Standard for Fluorescence Spectroscopy:
Green Emission

Series Sample

This Standard Reference Material® (SRM®) is intended for use for the evaluati

units from emission wavelengths Agy = 450 nm to 650 nm at 1 naf” wavelength interva
wavelength (Agx) of 427 nm. Note: This standard’s certified value me reference values d for spectral

of an adjacent polished face at 90° with respect to the excita ide’should face away from
the detection system. Each SRM has its own serial nu ' ich should face up when in
use. The frosted face may be used with a front-face qpfe olished faces may be used
with geometries different from that prescribed abovg; ifi ome reference values in these
cases. This SRM consists of a single cuvette-sh i

Certified Values: NIST certified values are valu i s the highest confidence in its accuracy in that
all known or suspected sources of bias have been for by NIST [1,2]. The certified values
for this material are listed |n Table 1. The values °C £ 0.5 °C with an excitation bandwidth

uncertalntles at the 95 % confidenCe issi elength are given in Table 1.

Reference Values: NIST Reference va ified values that are the best estimates of the true values;
however, the values do tion and are provided with associated uncertainties that
may reflect only measure isi t include all sources of uncertainty.

is SRM is valid until 18 April 2017, within the measurement
dled and stored in accordance with the instructions given here (see

The overall direction and rdination of the technical measurements required for certification of this SRM were
performed by G.W,_KrameFof the NIST Biochemical Science Division.

Production and certifitation of this SRM were performed by P.C. DeRose, M.V. Smith, and D.H. Blackburn of the
NIST Biochemical Science Division. Assistance was provided by E.A. Early and K.D. Mielenz of the NIST Optical
Technology Division and D.L. Duewer of the NIST Analytical Chemistry Division.

Statistical consultation was provided by H.k. Liu and J.Lu of the NIST Statistical Engineering Division.

The support aspects involved in the issuance of this SRM were coordinated through the NIST Measurement Services

Division.
Laurie E. Locascio, Chief
Biochemical Science Division
Gaithersburg, MD 20899 Robert L. Watters, Jr., Chief
Certificate Issue Date: 18 April 2007 Measurement Services Division
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Table 1. Relative Corrected Emission Spectrum of SRM 294 Series Sample at Agx = 427 nm

Aem E Ugs Aem E Ugs Aem E Ugs Aem E Ugs
450 0.0004 0.0001| 509 0.8411 0.0374| 568 0.3729 0.0164 | 627 0.0417 0.0020
451 0.0005 0.0001| 510 0.8433 0.0374| 569 0.3634 0.0160| 628 0.0400 0.0020
452 0.0005 0.0001| 511 0.8444 0.0366 | 570 0.3531 0.0155| 629 0.0386 0.0018
453 0.0006 0.0001| 512 0.8454 0.0367| 571 0.3435 0.0150| 630 0.0373 0.0018
454  0.0007 0.0001| 513 0.8416 0.0358 | 572 0.3354 0.0147| 631 0.0359 0.0018
455 0.0009 0.0001| 514 0.8433 0.0360| 573 0.3269 0.0144| 632 0.0346 0.0016
456 0.0010 0.0001| 515 0.8474 0.0365| 574 0.3188 0.0141| 633 0.0335 0.0018
457 0.0012 0.0001| 516 0.8550 0.0358 | 575 0.3112 0.0139| 634 0.0322 0.0016
458 0.0014 0.0002| 517 0.8632 0.0361| 576 0.3038 0.0135| 635 0.0311 0.0016
459 0.0017 0.0002| 518 08777 0.0387 | 577 0.2953 636 0.0300 0.0015
460 0.0020 0.0002| 519 0.8930 0.0385| 578 0.2872 637 0.0291 0.0015
461 0.0024 0.0003| 520 0.9098 0.0389 | 579 0.0281 0.0014
462 0.0029 0.0003| 521 0.9316 0.0398 | 580 0.0272 0.0014
463 0.0035 0.0004| 522 0.9501 0.0413| 581 0.0262 0.0014
464 0.0043 0.0005| 523 0.9686 0.0426 | 582 0.0254  0.0012
465 0.0052 0.0006 | 524 0.9826 0.0420 .0245 0.0012
466 0.0062 0.0006 | 525 0.9941 0.0431 0.0236  0.0013
467 0.0075 0.0008 | 526 1.0000 0.0422 0.0228 0.0011
468 0.0090 0.0009| 527 1.0006 0.0416 0.0220 0.0012
469 0.0109 0.0011| 528 0.9972 0.0422 0.0213 0.0011
470 0.0129 0.0012 | 529 0.9878 647 0.0205 0.0010
471 0.0153 0.0015| 530 0.9726 648 0.0198 0.0011
472 0.0184 0.0017 | 531 649 0.0189 0.0010
473 0.0216 0.0020 | 532 650 0.0182 0.0010
474  0.0257 0.0023 | 533
475 0.0303 0.0027 | 534
476  0.0353 0.0031| 535
477 0.0416 0.0036 | 536
478 0.0486  0.0042
479 0.0566 0.0046
480 0.0660 0.0054
481 0.0762 0.0061
482  0.0885
483  0.1026
484 0.1172

0.1338
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Information Values: A NIST information value is considered to be a value that will be of interest and use to the
SRM user, but insufficient information is available to assess adequately the uncertainty associated with the value or
only a limited number of analyses were performed [1,2]. A NIST information value is provided for information
purposes only. Information values for the relative temperature coefficient of the E value at 526 nm and the
fluorescence anisotropy (r) at 526 nm of SRM 2941 are listed in Table 2.

Table 2: Temperature Coefficient of the E Value at 526 nm and the
Fluorescence Anisotropy (r) at 526 nm of SRM 2941

Relative Temperature Coefficient for E (at 526 nm): -1.31 % °C™* (range: 11 °C to 39 °C)
Fluorescence Anisotropy (r) at 526 nm: 0.055

Physical Description: SRM 2941 is a depleted uranium-doped (0.01 % U3Og by wei
unit of this SRM is a rectangular solid block with standard cuvette dimensions 12.5
three of the four long faces optically polished and one long face, the top face an
finish using a 400 grit polish. The serial number of each unit is etched on the to
SRM 2941 Series Sample with serial numbers U0OXX to UOY'Y.

borate matrix glass. Each
x 45.0 mm, with
und to a frosted

Photostability: After irradiating the SRM with a white light sourc cm? nm ~
from 400 nm to 700 nm for more than 17 hours, no change i i i f the emission
spectrum was observed within an uncertainty of + 0.4 % (k = 2) at the i ariount of irradiation
e conditions used for
certification.

Certification Measurements: The excitation an issi librated for wavelength using
one of the Xe source lamp lines and one of the i penflamp, respectively. A calibrated light source was
used to determine the relative responsivity of t i as a function of wavelength with the aid of a
calibrated reflector at the sample position to refle e calibrated source into the detection system [3].
The spectrum of each SRM was then collected issi elength of 450 nm to 650 nm at 1 nm
increments and a fixed excitation w; . citation and emission bandwidths were set to 3 nm
and the relative excitation inte
measured SRM spectrum to be correct
corrected for the responsivity of the detec
an average of the corrected spectra for all S
The absolute peak inten 3

small emission wavelength bias. The certified spectrum is
batch, which has also been normalized to one at 526 nm.
ss than 2 % for all units in this batch.

Assignment of Uncertai nty components equivalent to the estimated standard deviation
were assigned for sample i iety )
values wi combined{u € uncertainties due to wavelength accuracy, bandwidth accuracy,
y, spatial Uncertainty of the excitation beam’s position on the sample (causing secondary inner
ct uncertainties), variation of F and G polarization ratios [4] among instruments, and uncertainty in the

ificate express an interval (E + Ugs) within which the true value is expected to fall with
a level of confidence of approximately 95 % for a normal distribution [2].

Handling and Storage: This SRM should be handled only while wearing a pair of clean, powder-free plastic (nitrile
recommended) or cloth disposable gloves. The SRM should be grasped with two fingers in an area away from where
the excitation beam will be incident on or where the fluorescence will be collected from the SRM. The supplied case
should always be used to store the SRM after it has been wrapped in a clean piece of lens paper. The SRM should be
stored in a dessicator or other low humidity environment around room temperature (15.0 °C to 35.0 °C). It should
not be exposed to direct sunlight and should be kept in the dark whenever possible. The faces of the SRM can be
washed with absolute ethanol and gently dried with lens paper, if necessary.
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INSTRUCTIONS FOR USE

For Correction of Detection System Responsivity: Put the SRM at the sample position of the steady-state
fluorescence spectrometer using a standard cuvette holder, with the long frosted side facing away from the detection
system. The excitation beam should be horizontally centered on the entrance and exit faces of the SRM.
Measurements should be taken with the SRM at a temperature of 25.0 °C = 0.5 °C. Set the excitation and emission
bandwidths as close to 3 nm as possible, and set the excitation wavelength to 427 nm. Scan the emission
monochromator from 450 nm to 650 nm using a 1 nm increment. Collect the detection system signal and, if possible,
the simultaneous excitation intensity at each point. Correct the measured fluorescence signal for the excitation
intensity, if possible, by dividing the former by the latter. Normalize this spectrum by dividing the intensity values at
all wavelengths by the intensity value at 526 nm. Divide each certified value by its corresponding normalized,
measured value (preferably excitation intensity corrected) to obtain a correction factor for the detection system
responsivity at each emission wavelength. For user convenience, a list of the certifie and uncertainties in

For Day-to-Day Intensity Standard: Excite the SRM at a wavelength between 400 rably at
427 nm, and measure the fluorescence intensity, preferably at the peak maximum, and nsity, if
possible. Day-to-day intensity variations can be determined by peri e intensity
(preferably excitation intensity corrected) under the same experime tensity values

over time.
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diation Measurements,

Users of this SRM should ensure that the certificate in their possession is current. This can be accomplished by
contacting the SRM Program at: telephone (301) 975-6776; fax (301) 926-4751; e-mail srminfo@nist.gov; or via
the Internet at http://www.nist.gov/srm.
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