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In recent years, renewed interest has been directed 
toward up-conversion devices and materials. The interest 
is principally due to prospects for the realization of 
infrared up-conversion lasers pumped with laser diodes. 
The revival of interest for the up-conversion 
phenomenon is due to the advent of powerful and less 
costly that can be used as excitation sources and the 
appearance of new materials such as fluorine containing 
phosphors. The first report on an infrared up-conversion 
is BaY2F8 crystal doped with Ho3+ and Yb3+ . The 
present paper reports, Calcium Silicates containing 
Fluorine doped with Ce3+ and BaSrCeO4:Eu  are  new 
up-conversion phosphors. These  phosphor are 
synthesized by the standard Solid-state reaction method 
and heated up to 1200oC in a muffle furnace for 2 hrs. 
The following figure-1  shows the excitation and 
emission spectra. In the excitation spectra two peaks are 
observed at 265 and 325nm and the corresponding curves 
1, 2, 3 indicates the emission under 325, 630 and 650nm 
excitation respectively, broad peak with high intensity 
from  390-500 nm followed by bit yellow emission.  
Figutre-2 is the PL of BaSrCeO4:Eu . When the phosphor 
is excited whit 254nm main emissions are around 595nm. 
The same phosphor is excited with 625nm the emission 
is around 595nm with higher intensity. The observed 
luminescence in the studied phosphors are cooperative 
up-conversion process.   
 
The upper-state lifetime in a solid-state gain medium, or 
more generally the lifetime of a metastable electronic 
state of a dopant ion in such a medium, can be strongly 
reduced by decay processes which involve the 
simultaneous emission of several phonons. Such a 
process is called a multi-phonon transition. Multiple 
phonons are typically required for such transitions 
because the energy of a single phonon is not sufficient to 
match the difference in level energies. It is known fact 
the Green/Blue or red visible up conversion 
luminescence from Tb3+ 5D3, 5D4 → 7FJ, or Eu3+ 5D0 → 
7FJ transitions, respectively, has been observed upon 
Yb3+ 2F7/2 → 2F5/2 excitation at 975 nm. 

The rate of multi-phonon transitions decreases 
exponentially with increasing number of phonons 
required. As a consequence, a certain metastable state 
may exhibit a very strong reduction in its lifetime by 
multi-phonon emission if the host medium supports 
phonons with relatively high energy, whereas the same 

process may be negligible for a host medium with lower 
phonon energies. For that reason, many up-conversion 
phosphors  work only with gain media which have small 
phonon energies, such as heavy metal ceramics, so that 
sufficient lifetimes of certain energy levels are achieved. 
In other cases, however, high enough phonon energies 
are important if these are required for facilitating certain 
non- radiative transitions, which are needed to 
depopulate the lower level. 
 
A detailed investigation on the spectroscopy and excited 
state dynamics of these systems is extremely important in 
order to understand the up conversion processes observed 
in the present phosphor systems. The results are 
interested and the work is in progresses. 
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Figure: 1 
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Figure: 2 

 
Conclusions: The phosphor is excited whit 254nm main 
emissions are around 595nm. The same phosphor is 
excited with 625nm the emission is around 595nm with 
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higher intensity. The observed luminescence in the 
studied phosphors can be called as cooperative up-
conversion process.   
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