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Fig. 4 shows the LO as a function of integration time 
measured for three undoped CsI samples from different 
vendors. In these measurements, a collimated Na-22 source was 
aimed at 29 and 25 mm from the PMT for 230 and 200 mm long 
samples, respectively, which corresponds to the 1st data point 
closest to the PMT in Fig. 2. The LO is fitted to two exponential 
decay times. In addition to a fast component with 30 ns decay 
time, a slow component with a decay time of a few 
microseconds was observed in Kharkov and Optomaterials 
samples. No slow component was observed in the sample SIC-
6, indicating that it is not intrinsic, rather impurities and/or 
defects related, so can be eliminated through purifying raw 
material and optimizing crystal growth technique. This 
conclusion is consistent with early suggestions that the slow 
component is due to Na+ or CO3 contamination [19, 24, 25] or 
intrinsic and extrinsic structure defects [19, 26].  
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Fig. 5 LO with 200 (top) and 3,000 (middle) ns integration time and the F/T 
ratios (bottom) measured at seven points along the CsI samples from three 
vendors: (a) Kharkov 4; (b) Optomaterials 11; (c) SIC 6. 
 
Fig. 5 shows LO with 200 (top) and 3,000 ns (middle) 

integration time and the Fast/Total ratio (F/T), defined as 
LO(200 ns)/LO(3,000 ns), as a function of the distance to the 
PMT for Kharkov 4 (a) , Optomaterials 11  (b) and SIC 6 (c). 
The F/T ratio values are 75%, 84% and 98% for Kharkov 4, 
Optomaterials 11 and SIC 6, respectively, indicating that the 
slow component is sample and vendor dependent. The F/T ratio 
also decreases from the one end to other in Kharkov 4, which is 
not observed in Optomaterials 11 and SIC 6. The variation of 
the F/T ratio would certainly affect the LRU. 

.  

 
Fig. 6 Summary of the F/T ratio. 

Fig. 6 shows a summary of the F/T ratio for all samples 
together with the Mu2e specification (dashed lines). Most 
samples except one Kharkov satisfy the F/T ratio specification.  
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Fig.7 XEL spectra (top) and their expanded view (bottom) for undoped CsI 
samples with different level of slow component. 

Fig. 7 compares X-ray excited luminescence (XEL) spectra 
for SIC 6 (red) and Kharkov 4 (blue), which were measured by 
a Hitachi F-4500 fluorescence spectrophotometer for samples 
excited by an Amptek E3-T X-ray tube. The result shows 
almost no slow component in SIC 6 and a high slow component 
in Kharkov 4. An additional emission peaked at 450 nm was 
clearly observed in Kharkov 4, which is consistent with 
previous investigations [19, 20]. Also shown in Fig. 7 is a 
FGUV-11 band pass filter with band width of 275 to 375 nm 
which was used to select the main emission and cut the slow 
component in undoped CsI.  

 
Fig. 8 LO as a function of integration time measured with (red squares) 
and without (black circles) the FGUV-11 band pass filter. 

Although not applicable in the Mu2e calorimeter, the use of 
the FGUV-11 band pass filter is investigated to understand the 

nature of the slow component in CsI. Fig. 8 compares LO as a 
function of integration time measured with (red square) and 
without (black circles) the FGUV-11 filter for two CsI samples 
with slow component: Kharkov 4 and Optomaterials 11. The 
slow component was completely eliminated by the filter in both 
samples. As a consequence, however, the LO of these samples 
was reduced to about half by using this filter.  
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Fig. 9 LO measured with 200 (top) and 3,000 (middle) ns integration time 
and the F/T ratios (bottom) measured with the FGUV-11 band pass filter at 
seven points for (a) Kharkov 4; (b) Optomaterials 11. 

Fig. 9 shows the LO with 200 (top) and 3,000 ns (middle) 
integration time and the F/T ratio (bottom) as a function of the 
distance to the PMT measured with the FGUV-11 band pass 
filter for Kharkov 4 (a) and Optomaterials 11 (b). Both the F/T 










