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Initial Scintillator Image Analysis Results and
Speculation

e Generally, the numbers | got for the index of refraction were around n = 1.0 or
n = 1.2 - far from the expected value of 1.5
e | reverified all of the equations and processes in the program

e Possible sources of this large error:

o The pictures may not be horizontal enough or directly over the scintillator

o The program is not precise enough because the edges and corners of the tile and laser beam
are too hard to correctly label manually and with just a few points

o There is something else wrong with the code or equations that | did not catch

e | would like to go back an analyse the data more thoroughly and get a better
error estimate - possible retake the overhead pictures with a better setup



Aerogel Pictures

e | spent some time taking new pictures of the laser refracted through the
aerogel tile to use for image analysis

e 2 new sets of pictures

e Used the 3rd tile (stored under the broken pieces) because it looked like it

had decent edges



Aerogel Pictures set 1

e 3 pictures for each laser position -
gradually moved the laser back into

the tile up to about 1.5 inches in
o (2) Overhead picture taken by attaching
the camera to a horizontal tripod (1) and
verifying that it was horizontal with a
level
o 2 pictures of the target taken at 2
parallel camera positions (3)

e The overhead picture will be used
to verify alpha and beta for each
set of measurements and corner of
the tile

(1) Above, setup for
these pictures

(2) Left, overhead
picture example

(3) Below, target
picture example




i
Aerogel Pictures set 2 .

e Took pictures of the laser refracted through the Btsssas —
tile closer to the center of the tile in order to O i * ~ H§
see if there were any variations in the i
refractive index

e Took pictures of the target, moving the laser’s (1) Above, setup picture
(2) Below, target picture
position from hitting the tip to the middle of the example
aerogel

e Setup: A strip of graph paper between two

protective surfaces to verify tile/laser position

o Took overhead shots for reference but did not make
sure they were horizontal

e Took 2 pictures from different parallel camera = , ‘
positions of the target for each laser position 7 /781 AANN\N




Aerogel Image Analysis

e | put together the first section of the
aerogel image analysis program in
Mathematica for the overheads
from the1st set

e The program fits lines to a selection
of 30 coordinates taken with the
coordinates tool, outlining the . .
edges of the tile and the incoming ~ wewe-

ocoordinates1 (xOverall set of coordinates -+ 1st 10 describiny t line,

deseri .
H H then 10 describing right line and finally 10 describing the top edge of the laser beams) =
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e It then takes the intersection points &z =
between those fitted lines and o
measures the angles to give values

for alpha and beta




Aerogel Image Analysis
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ocoordinates [ [7]], ocoordinates[[8]], ocoordinates[[9]], ocoordinates[[10]]};
" " = rcoordinates = {ocoordinates[[11]], ocoordinates[[12]], ocoordinates[[13]], ocoordinates[[14]], ocoordinates[[15]], ocoordinates[[16]],
O rl g I n a I I m a g e fo r ocoordinates[ [17]], ocoordinates| [18] ], ocoordinates[[19]], ocoordinates[[20]]};
hcoordinates = {ocoordinates[[21]], ocoordinates([[22]], ocoordinates([[23]], ocoordinates[[24]], ocoordinates[[25]], ocoordinates[[26]],
" ocoordinates [ [27]], ocoordinates( [28] ], ocoordinates[[29]], ocoordinates[[30]]};
CO m pa rI SO n rline = Fit[rcoordinatesl, {1, x}, x];
1line = Fit[lcoordinates1, {1, x}, x];
hline = Fit[hcoordinates1, {1, x}, x];
(Bottom) The code and el ey
b = Solve[{y == hline & y = 11ine}, {x, y}];

c = Solve[{y == hline & y = rline}, {x, y}];

flnal |n ut and OUt ut setl = ({{%y} /- 2}, (% ¥} /- b, (6 ¥} /- C})s
setif = ArrayFlatten[setl];
B = PlanarAngle[ {set1f[[2]], set1f[[1]], set1f[[3]]}];

a = (Pi/2) - PlanarAngle[{setif[[1]], set1f[[2]], set1f[[3]]}];
Row[{"a = ", a (180/Pi), ", ", "A = ", B (180/Pi)}]]

inf-}= AerogelAngles [ocoordinates1]

J= o = 44.4533, 3 - 90.0874



Projects

e Aerogel image analysis:

o Put together a code to give values for x from the target pictures in the 1st and 2nd sets
o Similarly, a code to give a value for n from the aerogel pictures and to analyse the results

e Plastic scintillator image analysis:

o Finish data analysis section of the program
e \ertical Index of Refraction measurements
e Root

o | would like to use root to create a 3D graph of the variations in n across the tile
o | have started the process of getting access to the JLab version of Root for this semester

e Transmittance Measurements
o A project for this coming semester?



