CRIS GEOMETRY AND GLOBAL COORDINATE SYSTEMACE Memo ID: 1997.01.10.BLD.a (JPL/CRIS/geometry)From: Brian L. Dougherty(bld@heag1.jpl.nasa.gov)To: CRIS/SIS Data Analysis TeamsDate: 10 Jan. 1997inre: The geometry of CRIS is reviewed for the purposes of data analysis, including:¥ a standardized coordinate system placed on the entire instrument¥ nominal locations and orientations of detector elements¥ estimated tolerances for these locationsIn Figure 1 the Si(Li) detector stacks A, B, C, and D are shown as they wouldappear when looking down on the instrument. As agreed at the Data Analysis meeting inSt. Louis last November, the Z = 0 origin coincides with the bottom plane of the SOFThodoscope; i.e. aligned with the bottom surface of the H3Y fiber plane. The positive Zdirection points generally in the opposite sense from incoming particles.The (X,Y) = (0,0) origin is now aligned with a post to which SOFT is anchored.This post is centered 0.6 cm from the nearest edges of the 26 cm long SOFT scintillatingfibers, and SOFT is symmerically positioned over the Si(Li) stacks.Each Si(Li) detector has a keyway notch cut into its perimeter that disallowsrotations with respect to the module/mount. These notches are oriented as noted in the sidetable. Generally, a detector with its grooved side up (down) has a notch in the p (0)position.

ACBD

+Y+X

+Ztop view26 cm long fibers4.75 in side viewSOFT

+Z+X

+Ystack (X,Y) centersA ( 7.57, 19.63) cmB ( 7.57, 7.57)C (19.63, 19.63)D (19.63, 7.57)notch centered on post towhich SOFT is tied

CRISstackaligned with bottom fiber layer (H3Y) qf0pnotch orientationsE1 pE2 0E3-1 pE3-2 0E4-1 pE4-2 0E5-1 pE5-2 0E6-1 pE6-2 0E7-1 pE7-2 0E8-1 pE8-2 0E9 0edge of CRIS box

edge of SOFT

Figure 1.

When CRIS was assembled for the last time in early April 1996, shims wereinserted against the high voltage contacts on the ungrooved sides of each Si(Li) detector.These were needed to insure a snug fit of detectors within their modules. In the tablebelow, columns D, I, and M indicate the amount of shims needed to make up for thedifference between the expected and measured detector thickness, Delrin isolator thickness,and module depth, respectively. Values were taken from the final reports of late April andearly May 1996, prepared by Nelson Silva: "CRIS Instructions", ACE Library document#36. Units are mils. Note that all detectors and isolators were thinner than the nominalthicknesses called for in the original CRIS design. Column T indicates the total amount ofshims actually used.Si(Li) detectorDelrin isolator shims

5 mil etched recess

Typical arrangement of shims and Delrin isolatorstelescope fi A B C D

D I MT D I MT D I MT D I MTE17.02.5-186.01.5-255.00.5-145.02.5 29E25.01.5 065.51.0 175.02.0-166.00.5 28E3-12.01.0 142.02.5-131.50.5 131.01.5 02E3-25.01.5 174.02.0-154.51.0 164.52.0 06E4-14.51.0 276.01.0-166.01.0 184.52.5-25E4-21.51.0 241.51.0-121.51.5 141.52.5-22E5-11.52.5 151.51.0-122.52.0 152.00.5 13E5-24.52.0 174.51.5-155.01.0 176.51.0 18E6-15.02.0 184.00.5.557.52.0-184.52.5 07E6-22.52.0 152.01.5.542.01.0-121.52.5 04E7-12.52.0-131.51.0-121.52.5 151.00.5 02E7-26.51.5-175.02.5-165.02.5 186.52.5 09E8-13.52.5-335.51.5 188.01.0 094.50.5 05E8-23.02.5-323.51.0 152.01.5 031.51.0 02E92.01.0 033.00.5 142.51.5 042.52.0 04D = shims needed for detector thickness deviations (measured around the detector edge)I = shims needed for Delrin isolator thickness deviationsM = shims needed for module depth deviationsT = total shims used

There are "ledges" in the module housings below detectors E1, E3-2, E5-2, andE7-2 which fix the positions of every detector at their nominal locations according to thedesign drawings. After adjusting for the necessary shims, the top (grooved) surfaces ofdetectors E1, E3-1, E4-1, E5-1, E6-1, E7-1, and E8-1 are higher than expected by theamount (I). The top (ungrooved) surfaces of E2, E3-2, E4-2, E5-2, E6-2, E7-2, E8-2,and E9 are lower than expected by the amount (D + I + 5 mils); where 5 mils are added toaccount for the etched recess of that ohmic surface relative to the detector edge. Columns 2through 4 of the following table list the required adjustments, in mils. These adjustmentsare equal to withn a few mils for each telescope; i.e. well within the uncertainty required forgood resolution in measurements of cosmic ray particle masses. Therefore a single"typical" telescope may be reported here, including only the average positions of eachdetector. Accordingly, the next column ("design") lists the nominal positions of the topsurfaces of all detectors, taken from Sandy Shuman’s drawing of late November 1996.The last column lists the calculated average positions after taking account of theadjustments.

det.DADBDCDDdesign

TypicalE1 2.5 1.5 0.5 2.5 mils-1.59 cm-1.59 cmE2-11.5-11.5-12.0-11.5-1.97-2.00E3-1 1.0 2.5 0.5 1.5-2.64-2.64E3-2-11.5-11.0-10.5-11.5-2.96-2.99E4-1 1.0 1.0 1.0 2.5-3.47-3.47E4-2 -7.5 -7.5 -8.0 -9.0-3.79-3.81E5-1 2.5 1.0 2.0 0.5-4.57-4.57E5-2-11.5-11.0-11.0-12.5-4.89-4.92E6-1 2.0 0.5 2.0 2.5-5.40-5.40E6-2 -9.5 -8.5 -8.0 -9.0-5.72-5.74E7-1 2.0 1.0 2.5 0.5-6.44-6.44E7-2-13.0-12.5-12.5-14.0-6.76-6.79E8-1 2.5 1.5 1.0 0.5-7.27-7.27E8-2 -10.5 -9.5 -8.5 -7.5-7.59-7.61E9 -8.0 -8.5 -9.0 -9.5-8.01-8.03TOLERANCESSandy Shuman estimates that the X and Y coordinates for any Si(Li) detector couldbe out by as much as 0.5 mm, while the Z locations could be out by 0.25 mm at most. Healso estimates that a detector could be rotated by 0.1� beyond its nominal postion, and that itcould be tilted in its mount by 0.1� at most with respect to normal.