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Objective :





We are designing a detector to have a resolution of ~ 0.5 %. The data must therefore be measured to within 0.5% of what would have been obtained from a perfect detector.





Temperature variation degrades the resolution. We need to keep the degradation small, with respect to 0.5%.





Small in this case is 0.1%. 


=> (resolution due to temp < 0.1 %





When added in quadrature to 0.5%, the additional temperature contribution takes the overall resolution to 0.51%. Higher contributions than this are regarded as unacceptable.





The crystals have a 2%/oC light yield dependance,


(temp < (resolution due to temp / 2% / oC


(temp < 0.05 oC





This is the standard deviation limit. 


The peak to peak limit is obtained from


(temp =  P.to.P / sqrt(12) 


P.to.P = (temp . 3.46 = 0.173 oC





Rounding the 0.173 oC to 0.2 oC, 





1) Peak to peak limit for temperature variation is 0.2 oC, or ( 0.1 oC.





And, with related arguments, one can similarly set :





2) From one end of the crystal to the other (T < 2.0 oC


