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Early in 2000, one type of ALMA antenna BUS design was proposed which involved a channel 
shaped carbon fiber aluminum honeycore sandwiched structure. This type of structure will change its 
shape as the temperature changes. For verifying this thermal shape change problem, three internal 
memos were produced in Aug. 2000. These were reproduced here as ALMA Memo Nos. 557, 558 and 
559. Memo No. 557 is the first memo which provides theoretical derivation as well as a simple finite 
element analysis. The memo pointed out that if the channel width is 1m, the surface deformation will 
be 33 um. The FEA analysis uses a coarse element size. Memo No. 558 is a refined analysis with 
different constraint conditions. The analysis results are consistent with the first memo. Memo No. 559 
is a detailed analysis of the corner problem area. This corner area has high stress concentration, 
complex strain, and is the main reason for the shape change of the top surface.  
 
In Sept, 2001, a BUS section was tested to verify its thermal performance. After the test data were 
processed, an internal report was produced. The title of the report is: Antenna BUS Thermal Test 
Evaluation Report. In this report, test data were used to check the predictions of the early memos. An 
estimation of the antenna surface deformation was also made from the measurement. If the early BUS 
design was used, the surface rms error could reach 28 um. The report also provided the explanation of 
the adjuster’s preload change as temperature changes. The internal stress level between the BUS and 
the panels were also estimated. The highest internal force between panel and BUS may reach 50,000N 
when temperature change is large. 
 
After these analyses, the sandwiched BUS structure design was modified. In the modified design, the 
stress of the corner part is absorbed. The top surface has little thermal deformation. These modified 
ALMA BUS structures were also applied to APEX and the South Pole Sub-millimeter Telescope. As 
these memos and this report played an important role in ALMA antenna design, these memos are 
reproduced as they were. The report remains out of public domain. However, astronomers could 
request the report with conditions.  
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