64E-4.010 Measurement and Instrumentation.

Each determination requiring a measurement for compliance with these rules shall use instrumentation which is calibrated and designed for use with the laser that is to be tested. The date of calibration, accuracy of calibration, wavelength range, and power or energy of calibration shall be specified on a legible, clearly visible label attached to the instrument.

(1) Measurement of accessible emissions for classification shall be made:

(a) Under those operational conditions and procedures which maximize the accessible emission levels including startup, stabilized operation, and shutdown of the laser or facility,

(b) With all controls and adjustments listed in the operating and service instructions adjusted for the maximum accessible emission level of laser radiation which is not expected to be detrimental to the functional integrity of the laser or enclosure,

(c) At points in space to which human access is possible for a given laser configuration, for example, if operation may include removal of portions of the protective housing or enclosure and defeat of safety interlocks, measurements shall be made at points accessible in that laser configuration,

(d) With the measuring instrument detector so positioned and so oriented with respect to the laser as to result in the maximum detection of radiation by the instrument,

(e) For a laser other than a laser system, with the laser coupled to that type of laser energy source specified as compatible by the laser fabricator, and which produces the maximum emission of accessible laser radiation from that laser.

(2) Compliance with the requirements of the rules shall be determined by measurements or their equivalent which account for all errors and statistical uncertainties in the measurement process.

(3) Accessible emission levels for classification of laser and collateral radiation shall be based upon the following measurements:

(a) The radiant power (W) or radiant energy (J) detectable through a circular aperture stop having a diameter of 80 millimeters, except for scanned laser radiation, and within a circular solid angle of acceptance of 1 × 10-3 steradian with collimating optics of 5 diopters or less.

(b) The irradiance (W cm-2) or radiant exposure (J cm-2) equivalent to the radiant power (W) or radiant energy (J) detectable through a circular aperture stop having a diameter of 7 millimeters and, for irradiance, within a circular solid angle of acceptance of 1 × 10-5 steradian with collimating optics of 5 diopters or less, divided by that solid angle (sr) and by the area of the aperture stop (cm-2).

(c) The radiance (W cm-2 sr-1) or integrated radiance (J cm-2 sr-1) equivalent to the radiant power (W) or radiant energy (J) detectable through a circular aperture stop having a diameter of 7 millimeters and within a circular solid angle of acceptance of 1 × 10-5 steradian with collimating optics of 5 diopters or less, divided by that solid angle (sr) and by the area of the aperture stop (cm-2).

(d) Accessible emission levels of scanned laser radiation shall be based upon the measurement of radiation detectable through a stationary circular aperture stop having a 7 millimeter diameter and within the circular solid angle of acceptance with collimating optics specified under paragraphs 64E-4.010(3)(a), (b), and (c), F.A.C. The direction of the solid angle of acceptance shall change as needed to maximize detectable radiation, with an angular speed of up to 5 radians per second.

(4) Measurements for maximum permissible exposure shall be measured as specified in Rule 64E-4.016, F.A.C., and ANSI.
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