The invention relates to methods and devices for evaluating the activity of radioactive samples and to their use in the field of radioactive waste characterization. In addition, the ability to evaluate specific activity of radiocarbon (14C) in samples of various origins provides an opportunity to apply new conceptual methods for evaluating specific 14C activity in biology, medicine, and materials science. The proposed device allows to estimate the specific activity of 14C in the samples with a low background. By increasing the accuracy of the measurements (reducing the background of the measurements), the present invention allows to evaluate the carbon content in the sample, the activity of the sample determined by radiocarbon (14C), the 14C/12C isotope ratio and the specific 14C activity in the sample while expanding the field of application.

