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Abstract. SiV-containing microcrystals of diamond are synthesised by 

using high-pressure high-temperature treatment of a mixture of pertinent 

organic-inorganic precursors. Photoluminescence of SiV defects were 

investigated with the aim to use the microcrystals for optical temperature 

sensing in near infrared at room temperature based on temperature-

dependent shift of the 740 nm zero-phonon line of SiV photoemission.  

1 Introduction  

Biomedical applications require nontoxic photoresistant optical markers absorbing and 

emitting in the NIR biological window of biotissues. Several impurities in diamond, such as 

SiV and NE8 defect centres with spectrally narrow zero-phonon lines (even at room 

temperature), satisfy these demands [1,2].  

2 Experimental  

Diamond microcrystals (typical size ~1 µm) containing SiV defects were synthesized 

from a mixture of adamantane (C10H16) and tetraphenylsilane (C24H20Si) in a ratio of Si/C 

0.28%. An apparatus of uniaxial compression and the high-pressure chamber of “Toroid-

15” type were used for the synthesis [3]. The diamond sample was synthesized in titanium 

capsule at a pressure of about 9 GPa and a temperature of 1600 °C, the exposure time at the 

synthesis temperature was 10 seconds. 

Under 488 nm laser excitation the SiV defects possessed an intense emission spectrum 

with a quite sharp zero-phonon line (ZPL) at 740 nm over a wide temperature range (Fig. 

1). The spectral position of the ZPL shows a strong red-shift by increase of temperature 

(Fig. 2). Acceptable fitting could not be achieved by the conventional T4 dependence but 

required additional T2 term to take into account softening of bonds in the excited electronic 

state in accordance of a modified model of the ZPL of impurity centers in solids [4]. 
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Fig. 1. Temperature dependence of SiV emission in a 

diamond microcrystal. Excitation with  488 nm Ar+ 

laser line 

Fig. 2. Thermally induced shift of the 740 nm 

ZPL in the emission spectrum of SiV defects 

in diamond micro-crystals. 

3 Concluding remarks  

A narrow 740 nm ZPL and its strong position dependence on temperature are promising for 

a sensitive (~1 K) optical thermometry around RT. Preparation of SiV-containing nano-

diamonds by using the above described HPHT technique is in progress. We further intend 

to test the thermo-sensing capabilities of the nanoparticles in aqueous media and implement 

imaging and thermometry with different cell cultures. 
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