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AgX (X=F, Cl, Br) adopt B1 (NaCl) structure  under 
ambient conditions. By computational investigation, a 
dense B2 (CsCl) structure is clearly favored at high 
pressure for silver halides[1]. AgF and AgCl have shown 
to undergo a pressure-induced transition from B1 
structure to B2 structure at high pressure condition[2,3]. 
However, AgBr has not yet observed being transforming 
to the B2 strcuture experimentally. In general, The B1 
structure → B2 structure phase transformation is a 
reconstructive transition. But for experimental evidences, 
several binary AB compounds with B1 structure are 
known to transform into B2 structure via intermediate 
phases under high pressure[4]. Under compression 
experiment, AgF was observed directedly transformed 
from the B1 structure to the B2 structure. AgCl 
transformed into B2 structure but via two intermediate 
phases, the KOH-type structure and the TlI-type structure 
experimentally[3]. Current experimental results indicate 
that AgCl and AgBr have a common high pressure phase 
- the KOH type structure[5]. The aim of  the present work 
is to find if AgBr have a common transition pathway as 
AgCl does across the B1/B2 transition.  

  
AgBr has been studied in a diamond anvil cell (DAC) 

by angluar dispersive X-ray diffraction with a 
synchrotron source at room temperature. The pressure 
was determined by the ruby luminescence method and the 
equation of state of Au[6]. The high-pressure structural 
behavior of AgBr has been investigated up to ~18 GPa. 
The selected X-ray diffraction patterns from AgBr are 
shown in Fig.1. With increasing pressure, B1 structure 
transformed to an unkown stucture (X phase) with 
pressure range about 3 GPa which is not KOH-type 
stucture as previous study described[5]. At elevated 
pressure KOH-type stucture and TlI-type structure were 
found. However, during the decompression we observed 
the KOH-type structure reverted to B1 structure directly 
without via an “X phase” observed in compression.  

Fig.1: Selected  X-ray diffraction patterns of AgBr (run1) 
collected at high pressure under compression condition. 
An additional diffraction peak of Ag was found in AgBr 
at both ambient and elevating pressure condition. 
Experimental (red line) and calculated (green line) 
profiles from Rietveld and La Bail refinement are 
indicate in the pattern, where the short ticks indicated 
modeled reflection position.  

 

  
Fig. 2: Phase transition pressures observed in AgBr 
during the compression. The X-ray powder diffraction 
measurements on AgBr were carried out with 
synchrotron radiation at the SP12 (run1 and run2) and 
01C (run3) beam line, respectivity. 

The results of experimental studies using AgBr are 
summarized in Fig.2. The KOH-type structure was 
observed in all of the three runs, which was in good 
agreement with previous study[5]. The “X phase” is an 
intermediate phase between B1 structure and KOH-type 
structure in AgBr which is never found before. However, 
the current data of X-ray diffraction was limited to 
identify the structure of “X phase”.  Above 15.6 GPa, we 
found the TlI-type structure in AgBr for the first time. 
The pathway of KOH-type stucture transformed to TlI-
type structure in AgBr was the same as it is in AgCl[3].  
The B2 structure has not observed in AgBr even at high 
pressure ~18GPa and room temperature. Due to the 
pressure range is not high enough to observe the 
complete B1 → B2 transformation, the high pressure 
research of AgBr is still worth pursuing. 
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