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SNAP Satellite Assembly—Major Components in Line of Sight to the Cold Plate 

(Source:  S-14_full_assy.SLDASM in full_assy_model_b_test, downloaded from http://www-eng.lbl.gov/~hoff/, dated 2/13/2003)  

Here is a summary of the main objects in the path of a particle approaching the cold plate.  Consider the line of sight from the SUN side, assuming the radiator is facing away from the sun.  
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The thermal radiator is on the left side in the image on the left.  Radiation from the sun would come from the right and first encounter a layer of MLI and baffles or, if at an angle from somewhat below, the “spacecraft deck” and then MLI.  

The MLI, shown below, is wrapped around the “box” of the optical bench as well as around the telescope.  Radiation coming at any angle from the sun side passes through one blanket of MLI.  
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The “spacecraft”, shown above, consists of a lot of small stuff for communications and flight control but consists of mostly, in terms of material, a “deck”:  
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The deck is shown above and on the 

right.  It is presently shown as one-

inch thick material, but that may just

have been a default without any real 

basis, yet.  Presumably it will be 

aluminum.  At least two layers of 

the deck are in the path of any 

particle passing through it.  

So here is the satellite with the MLI and “spacecraft” removed:  
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A couple of satellite dishes attached to the spacecraft but not part of that drawing file remain.  One now sees the “box” portion of the optical bench with the conical shield, cold plate, and radiator on the right.   

Baffles are removed in the image below to expose the rest of the optical bench and the primary mirror.  The “box” portion of the optical bench is shown in green.  Particles approaching the cold plate from above would encounter the MLI and baffle assembly (removed here), then the main mirror, then the box and conical shield.  
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Below, the mirror mounts and optical bench struts are removed from the picture, and the deck is added back, leaving just the largest cosmic-ray absorbing (at least potentially, in terms of thickness and solid angle covered) components:  the mirrors, deck, box, conical shield, and radiator.  We could aim toward a model incorporating these items.  
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I suggest starting with just the box and conical shield for the first radiation model.  

Below is the optical bench box with some key dimensions shown.  
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Below is the conical shield with some dimensions shown.  
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In summary, the material through which a particle from the sun-side would pass would most likely consist of, at a minimum (“minimum” since lots of other smaller items on the spacecraft and attached to the optical bench may also be encountered):  

1. MLI consisting of about 30 layers of about 6 micron (1/4 mil) thick Mylar, at a density of about 15 layers per cm, each layer coated on both sides with about 500 Angstroms of aluminum.  The MLI also includes a very low-density spacer between layers of Mylar which is probably negligible.  

2. The optical bench, consisting of one layer of aluminum plate.  (Thickness and confirm material?  We need to find out.)  

3. The conical shield, material and thickness up to us within mass, space, structural and thermal constraints.  

Then add to those items a few things in front, depending on the angle of approach:  

4. The spacecraft deck (if the angle is from below) consisting of an average of about two layers of aluminum.  (Thickness and confirm material?  We need to find out.)  

5. If the angle is from above, one has the following sequence:  MLI, baffles (material?), main mirror, optical bench box, and shield.    

From the side opposite the sun the situation is quite different; the thermal radiator is the main piece of material and appears to be essentially the only material.  

