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Abstract: e 4 Terminology:

Diamonds are known for both their beauty and tembility. Jefferson National Lab in Newport kT v front at tme b AL Energy- the function whose global minimum is being seactue. . .
News, VA has found a way to utilize the diamontfsrgyth to view the beauty of the inside of the Tempera_ture the_ criterion for_ apceptlng or r_ejectlng a solatieased on the Metropolis algorlth_m.
atomic nucleus with the hopes of finding exotiarigrof matter. By firing very fast electrons at a Il I\/Iet.ropolls Algorithm- an optlmlzatlpn algorithm that employs a ranQoepsg;enerator and a binary
diamond sheet no thicker than a human hair, higinggnparticles of light known as photons are wave front at time t cho!ce at each step (0 accept.or reject the stem@ng to the probability max{1,exd{&/T)} where
produced with a high degree of polarization that laminate the constituents of the nucleus known NOT DRAWN TO SCALE AE is the change in energy with the step and Teddmperature.

as quarks. The University of Connecticut Nucleaydris group has responsibility for crafting these A ——

extremely thin, high quality diamond wafers. Thesders must be cut from larger stones that are S AU G o ParSA:

about the size of a human finger, and then cayefadchined down to the final thickness. The e s S e | _ _ _ _ _ o
thinning of these diamonds is extremely challengaggthe diamond's greatest strength also becames ) L The "Parallel Simulated Annealing Library (parSAstary) provides a comfortable and etfficient
its greatest weakness. The Connecticut Nucleari@hgsoup has developed a novel technigue to : parallel_framework_ n orqler to have a simulatedeating optimization system, which can be applied to
assist industrial partners in assessing the quaflitije final machining steps, using a techniquetias many different optimization problems.” [4]

on laser interferometry. The images of the diamsurfiace produced by the interferometer encode the
thickness and shape of the diamond surface in plecrvay that requires detailed analysis to :
extract. We have developed a novel software agplicéo analyze these images based on the method i

of simulated annealing. Being able to image théaserof these diamonds without requiring costly X- _[
ray diffraction measurements allows rapid feedldadke industrial partners as they refine their 5

thinning techniques. Thus, by utilizing a matefealnd to be beautiful by many, the beauty of nature
can be brought more clearly into view.

1 DE‘ Mode 13's Cost Function versus Step Mumber (for alpha = 0.3)
2.3 | | | |

Huygen’s Principle and Surface Resolution:

GlueX Detector Background: An important part of topological interferometry mat the surface profile is imprinted on the N I
exched fux tubs s To the right is a schematic of the phase of the wave reflected from the surface. Rlane solutions can be used when the heigl

of surface features is much smaller than the feattiransverse size. Huygen's principle can be

GlueX experiment. The goal of this | | ygens p |
experiment is to find excitations in the used to estimate the distance the reflected way@agiates before there is significant smearing 1 |

Zost Function

gluonic spectrum by firing high energy | due to transverse diffusion of the phase gradient. L

photons known as gamma rays at a Each point on the surface can be approximated lmusgoing spherical wave. The shape of AR B N A\ Y\ alulinme =SS mili
target. Amongst these exotics are gluerthe surface is imprinted on the phase of theseotggspherical waves, but will gradually E 1 l Lk \ \ l .[ ] u 1
balls and four quark systems. In diffuse as the wave propagates forward. For ndatysurfaces this diffusion will only occur |

addition to being high energy, the gradually, and approximate plane wave solutionsbeansed as long as the wave has travelec :
photons must be highly polarized. This| significantly less than some diffusion length scale Dn i 1' i é i ; o
can be achieved by decelerating a bea Siep baniter oy

of electrons by shooting them through al WO Wave pattern:
very thin diamond wafer.

, 1 92E , 1 9B mirror synthetic Temperature Scheduling:
V' E = c2 Ot2 VB = 2 Ot2 cloth R Gl diamond Temperature scheduling in simulated annealing setethe process of controlling tteenperature
] ’ ” ’ flwgfer In a particular run, either through a simple geagmmaeguence or by an adaptive sequence. The
: — effect that temperature has on an annealing rtiratst determines the probabillity that a solution
Electromagnetic Radiation: \ \ with a higher cost function value will be accepta®r one with a lower value, which is known as
Light (electromagnetic radiation) is comprised source 22 ‘ﬁ' hill climbing [1], [5]. . There are two main stages of tempeggaheduling (warming up and
of an temporally and spatially oscillating electric V cooling down), which are punctuated by two stopmagditions (equilibrium and frozen criterion
and magnetic field components. These beamsplitter respectively).
components are orthogonal to each other as we ‘
as to the direction of propagation given by th? P
Poynting vector. Wave equations for the electric _ detector SE— . K
and magnetic fields can be derived using E Three wave pattern: P { «HE’G ﬂ-"?tm«m} — | —
Maxwell's Equations. * It
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A 4 A TatLsSe s | Currently, time is being devoted to exploring thie& of temperature scheduling on the annealing
I \ \ T AT B> ‘:::_".:-::- process and determining the most efficient paramébeuse. A test fringe pattern with a known
source = =2 NV\ LT ™ LN [answer s being used to determine the parametersdkalpha in the above equation. Once these
sSource Y - rrF 4 NN AAA arameters are known, the convergence speed aatdrenined. Knowing how to make the
= mirror \) 0. LAy paran » tNE gence sp ] J
b i Y E B . ° .11y |algorithm converge faster is of great importancenvtihe actual interferograms are analyzed.
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