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BACKGROUND
It has always been human nature to try to understand how the world works 
and EBEX is no different.  Many theories regarding the origin of the 
universe have been formed.  However, there are very few ways to test these 
theories.  My research will be directed toward understanding what happened 
to the universe during its infancy by analyzing the cosmic microwave 
background radiation it emitted long ago.  Right after the Big Bang, the 
universe was at such a high temperature that everything in it was plasma.  As 
the universe cooled, atomic particles became stable enough to form 
permanent bonds with each other.  This led the particles to emit their excess 
energy in the form of photons, thus starting an age when matter and light 
were separate entities.  I am working with researchers in the EBEX project to 
try to detect the faint B-mode signal created by gravity waves due to 
inflation during the early universe.  In addition, measurements on the 
polarization of dust will be taken to help calibrate instruments in future 
cosmology experiments.  The information gathered from the project will be 
able to tell us if the inflationary model is a valid description of the moments 
after the Big Bang.

Method
To make the HK ribbon, I used a jig to arrange 21 and 10-twisted pairs of 
manganin wire in parallel configurations.  Kapton tape was applied to both 
sides of the wire ribbon to protect it from damage and to reduce the heat 
conductivity.  One end of the ribbon was soldered to a 62-pin connector.  A 
stycast mixture was poured onto the connection sites to protect the soldered 
connection from physical damage.  The other side of the ribbon was soldered 
to a 62-pin flange that will be mounted on the outer shell of the cryostat.  
The ribbon was tested for shorts/opens with a voltmeter.

In order to dissipate the transfer of heat in the wire ribbon as it passes from 
room temperature to liquid helium (4.2 K), a series of heatsinks need to be 
used.  As the name implies, heatsinks dissipate heat from the ribbon by 
transferring heat to its immediate surroundings.  To create the heatsinks, 
electronic drawings were made using a Solidworks program. These drawings 
were then submitted to a machinist to physically make the parts.  A series of 
3 heatsinks were placed on two side-by-side wire ribbons via stycast to ease 
the transition from relatively hot to relatively cold.  As previously 
mentioned, one end of the HK cable is attached to the outer shell of a 
cryostat.  The other end is plugged into a HK tower that redirects each 
twisted pair of wire to its desired location in the cryostat.
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Future Improvements
- Add a non-conductive coating to the manganin wires during 
the stycast process to prevent shorts from forming.
- Create two separate ribbons in place of the segmented 21-
twisted pair ribbon in flange 1: one continuous ribbon from the 
outer shell to the innermost shell and one segmented ribbon that 
go to sensors in between layers of the cryostat.  This will 
minimize the chances of shorts/opens developing in the 
continuous ribbon.
- Double space the wires in the 10-twisted pair ribbons to 
ensure even strain relief during the stycast process.

Results
After the HK wire assembly was installed in the cryostat, 
testing showed that 22 of the 256 connections in the ribbon 
were either broken or shorted to the cryostat.  Prior to 
installation, tests showed that only a couple connections were 
faulty.  This high percentage of broken connections after 
installation is probably due to the HK tower.  The tower 
contains low-pass filters that were shown to act abnormally at 
low temperatures.  Perhaps these filters caused the connections 
to short each other.  Ongoing tests are being performed to 
evaluate the validity of this hypothesis.
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