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e isofope “'9Bi is an element of #3U natural decay chain. As decay produc . 3 T 23y 0134
222Rn gas and subsequent long-lived ?7°Pb, the <7°Bj isotope is present inside and DZT@\ L = % o 5.013d ¢ 0 . S|
on the surface of all structural materials. At present. accurate measurement of g2Pb 5 “g3Bi % T 210Pb ; 1 210p;
210Bi p-spectrum is necessary for background simulation of modern neutrino and 01 910%% 0L 1.32104% Q, =635 ¢ q 3:31 1607
dark matter detectors, as well as for other low-background experiments. In Qg 635 Q, 11627 un 55 & W s an :
particular, the shape of?'°Bj 3-spectrum is very similar to the spectrum of recoil Q3752 Q,5036.9 1383764
electrons from the scattering of solar CNO-neutrinos. ZEEP 0 w;L o an 00
The B-spectrum was measured with two types of Si-spectrometers developed and o % 70, 1 % ¢ 013 BT
manufactured at the PNPI. To register electrons in a spectrometer designed 0,5407 46 210Bi 34P0
according fo the classical "target-detector” scheme, a Si(Li) detector 15 mm in \ /
diameter and 7 mm thick was used [1]. The main difference of the new 4f3- -
spectromeler is the response function, which is close to Gaussian, which does not / 4 T ﬁ= Spect Fom ete I Wl‘th
require careful consideration of electron backscattering from the crystal surface - .
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factor parameters are determined with an accuracy better than a percent and are

[2,3]. As a result of two independent measurements, the values of the nuclear foy
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Si(Li) defectors produced in PNPI with 16 mm diameter, 9 mm thick. The low threshold of
detected enerqgy is 5 keV. The energy resolution with y lines of %4’ Am is FWHM-= 1. H()I/

The response function of the spectrometer is close to Gaussian and does not contain a
part associated with backscattering of electrons from the crysital surface,.
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Right: The energy spectrum of 210Pb — 210Bj — 210Pg source measured with the Si(Li)
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§_ - 210pp, = Gaussian response function of 4r-spectromeler allows to directly measure the enerqgy
= ST %1004 \PTP of electrons in B-decay. The figure shows the enerqgy spectra of electrons and a-
= N = 162 KoV particles, produced by the decay chain of?"°Pb and registered by one and both Si(Li)
S L TN . = aefectors. The events recorded by both detectors in a 100 ns time window were
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Left: Low energy part of 219Pb — 219Bj spectra measured with Si(Li) detector./
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The results of fitting the measured spectrum (blue curve) to the theoretical curve
(red curve). The bottom graph shows the difference between the experimental
spectrum and the theoretical curve in standard deviation units.

/Th Conclusion ﬁ\

e spectrometer based on the Si(Li) detector was used fo precisely measure the
spectrum of 2"9Bj nuclei. As a result of the 634 h measurements with a total number of
1.0 x 108 of registered electrons it was established that the B spectrum is described by
form-factor C(W) = 1 + (-0.4523 + 0.0031)W + (0.0560 + 0.0008)W2 if the Fermi
function is calculated for a point-like nucleus.
New 4r-spectrometer consisting of two Si(Li) defectors was used fo measure an
electron spectrum produced by [-decay of?’°Bi. The spectrometer response function is
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Left: Experimental spectrum fit with parabolic form-factor C(W) and Fermi function F(W,
Z). The x2 fit was performed in the energy range 100-1175 keV. Right: Comparison of
the spectra measured by Daniel (1962) and Carles&Malonda (1996) with the present

study (top). Ratio to Daniel (1962) spectrum (bottom). Daniel (1962) spectrum errors
are shown by solid black lines.
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