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E-Log Cryo Lab West  Bridge: 

Steve Maloney; Duarte High School Chemistry and Physics Teacher working as an IQIM Guest Worker 
with Dr. Nicholas Smith-Lefebvre.

Yesterday, in the Cryo-Lab on Thursday, July 11 Nicholas Smith-Lefebvre, with the assistance of myself, 
Steve Maloney, fed a radio frequency of 160.13 Mhz by means of a frequency to voltage transducer. The 
frequency fed into the transducer was changed by a fixed amount, and the change in voltage was noted. 
The hz / volt constant obtained was 253.9 hz / mvolt.

Nicholas then locked the east-west cryocavities so that the beat signal was approximately 0 (zero) volts.  
See figure 1, below:



We, then sent a 3.16 second pulse (approximated) of a 3.6 mWatt, 532 nm laser, (green) onto the 
surface of a mirror that reflects in the infrared but absorbs in visible wavelengths.  (Note top graph)The 
mirror was situated at the aperture of a silicon spacer. 

The goal of today’s experiment was to determine the absorbance of the silicon mirror of the 532 nm 
laser. 

Assuming we know the quantity of energy pulsed into the mirror

3.6 mWatt * 3.16 s = .011376 joules

The change in length of the cavity was determined by:

Change in f/f1550nm = change in L/ L0

The change in volts (.025) gave us a change in f of 6.3475 x 103 hz

With L0 having a value of 10 cm, that means change in L was 3.2794 x 10-10cm

The specific heat capacity of Si is 700j/k*kg

Coefficient of linear expansion for Si = 2.6 x 10 -6/K

To calculate increase in temperature we need to obtain change in L

 If 2.6 x 10 -6/C * 10 cm x change in L = 3.2794 x 10-10 cm, then change in T must be 1.2613 x 10 -5 K

If change in T = 1.2613 x 10-5 K , then Q must equal .41 kg * 700 j/kg K*1.2613 x 10-5 K = 3.6 x10-3 j

Q/Epulse=  3.6 x 10-3j / 1.1376 x 10-2j = .316 absorbance


