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PC BOARD FOR SPECTRA REGISTRATION IN A TIME-
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A PC board for Mossbauer spectra registration with simultaneous sampling of the
velocity signal and time scale (time-modulation mode) is described in the paper.
This mode of spectra registration is similar to the modulation mode, because
address of the registration channel definition is carried out by the instantaneous
value of the relative velocity, however the spectrum accumulation is performed in
the multiscaler mode and hence the amplitude analysis is skipped. The equality
of channel opening time is implemented.

One can observe two major methods for spectra registration with variable velocity
in Mossbauer spectroscopy .

The first method (time registration mode) samples time axis with a fixed fine in-
terval for the making of a multichannel mode accumulation of Méssbauer spectra. In
such a case linearity of the velocity scale and the velocity resolution are predominately
determined by the quality of the driving system and transducer.

. The second - less frequently used - method of the spectra registration (modulation
registration mode) is based on dividing of the velocity axis into fixed steps of quantiza-
tion. The implementation of the latter method is ensured by the amplitude modulation
of the detector output signal according to the real velocity of the relative motion of the
radiation source and absorber. The multichannel amplitude analyser is used to record
spectra. The quality of the driving system is less important for such a method of spectra
registration.

The alternative method of the spectra registration system (time-modulation regis-
tration mode) [1] uses the simultaneous sampling of the velocity axis as the time axis as
s.a=‘ The functioning of the Mdssbauer spectrometer with the time-modulation registra-
tion mode is based on the principle of a measurement of the velocity, and digitalization
of this analogue signal.
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Fig. 1. The block diagram of a PC board for Mdssbauer spectra registration with simultaneous
sampling of velocity signal and time scale (time-modulation mode): C: comparator device; A:

amplifier; DAC1, DAC2: digital to analogue converters; CT1, CT2, CT3: counters; GEN: .

frequency generator; G: gate; RS: RS-trigger; LC: logic circuits; R1, R2, R3: registers.

A special PC board was mounted on our PC based Massbauer spectrometer [2,3]

for the implementation of the time-modulation mode of the spectra registration. ]
The block diagram of the ”time-modulation” PC board is shown in Fig. 1. This
additional block for the digital measurement of the velocity (”time-modulation” PC

board) makes Médssbauer spectrometer different from its traditional design. The block -

is structurally similar to the following analogue to digital converter. The electric signal

f(t), proportional to the real velocity of the radiation source comes from the o:ﬂv:ﬁ ,
of the velocity to voltage converter and it is fed to the input of the block responsible

for the digital measurement of the velocity (BDMV). The velocity to voltage converter
is an inductive sensor (velocity pickup coil of the transducer) and it is a part of the
standard transducer. The BDMV measures a time interval at which the velocity has a
defined value. The subsequent velocity values are separated by a fixed velocity interval
Av, determined by the discrete setting of the digital to analogue converter (DAC2). A
logical coincidence of levels, causes the change of the content of the reversible counter
(CT1) to the state 1 and subsequently the DAC2 output signal changing in discrete
voltage steps AU, is formed at the output of the comparator device (C) at the moment of
equality of signals on its inputs. Consecutively, the equality of signals on the comparator
inputs is impaired and the system returns to its initial state. A recurring equality of
signals on the comparator inputs appears only for the velocity signal changes being
Av, and the above mentioned process repeats itself for Av = AU/k, where k stands
for the proportionality constant defined by the velocity to voltage converter and the
amplifier (A) settings. As a result, a sequence of pulses is obtained at the comparator
output, where the time intervals between them correspond to the velocity increment
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Av. The sequence of pulses determined by the sequence of pulses on the comparator
output (by means of the counter CT2) switches between &.E::.m_ m&%mmmwm:& arm. mmnw
torage memory set in the multiscaler mode. The memory 18 .%:Wms by the "addr.incr.
M:m "gynch.” signals, respectively in order to keep m%:nrno.:_mwfo:. The ‘nocs.am_. CcT2
determines the number of the memory channels. :.._m obvious _&ma. the time :;m:w_m
petween neighbouring pulses are not equal for non-linear perturbations in the <m_oﬁ5~
signal and dispersion of the velocity in subsequent spectrometer n%o_m.m. The equality
of channel opening time intervals is provided by means of the RS-trigger, the latter
opening the gate (G) for fixed time intervals. .‘E:m. gate no:So_m. an access of pulses
from the detector to the memory. Channel opening time 1s mme.m_.EEm@ by means of the
counter (CT3) and a precision frequency generator (GEN). This time 1s set equal to the
minimum possible interval between neighbouring pulses. o

The Mossbauer spectra registration mode discussed above 1s m_z.im: 5 the BO&T
lation mode because its address-definition of the counting channel is ow.:—mm out with
the instantaneous values of the relative velocity. As a ﬂm:? the major wmm_m:_.mm of
the spectrometer (predominantly the linearity of the <o_ﬁ.vo.;% scale, the womo_:soz and
the stability versus time) are predetermined by the precision of the velocity measure-
ment. The Mossbauer spectrometer features are almost independent of Z:W.@:wra% of
the driving system. The time-modulation mode does not have the shortcomings of the
modulation mode. The counting device works in the multiscaler mode m:m._ does not
depend upon the multichannel amplitude analyser. The Hwo:-_.Emmn perturbations of the
velocity do not distort the equality of the opening time intervals of the channels. The
dead-time effects are virtually absent. . .

The detailed analysis of the velocity resolution and linearity of the velocity scale in
the time-modulation mode of spectra registration [1] shows that this method may be-
come an important addition to the traditional methods of the Mossbhauer spectroscopy.
This method allows to increase velocity resolution, protects the spectrometer versus
the influence of external perturbing factors, allowing to build non-laboratory a.\m:mn_om
of the high-precision spectrometers. This method can be used to :Ewml.mm velocity scale
in the Mossbauer spectrometers having non- linear velocity reference signals [4].
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