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OUtI | N e fO I Ta.l k (A physics and computing talk)
m Brief reminder of previous analysis

The analysis requires lower statistics to make relic density
determination

m Determining one of the parameters in the previous
analysis independently

Allows for a more accurate measurement of the dark matter
relic

This proposed analysis will require very high statistics
High statistics analysis creates a computing challenge
m The Large Hadron Collider experiment itself presents
a computing challenges for physics analysis

New idea for a tool to do scientific computing with large
amounts of data
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DARK MATTER AND SUSY
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SUSY - RELIC DENSITY

Paper in preperation: Details of Analysis work done being given by Alfredo Gurrola
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LOOKING FOR NEW PHYSICS

We know that the number
of events we expect
depends on the cross-
section, Luminosity and

acceptance C

» The cross-section o= AA
depends inversely on the

mass of the gluino c, =cC.
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E imibﬁﬂq{@w SYSTEMATECL of
éﬁﬁﬁg TIEY iR TEOREIAETY) AND L

MEASUR
M - (I_HUMINOSITY) FFECT OUR MEASUREMENT OF M ;
g it




0.14—

0.13[

Qh?

0.09
0.08F
0.07

0.06 ——1

Measuring Relic Density with

Glunno Mass

0.12;
0.1}

0.1F

1 1 1 I L I. L I. L 1 .l I .I 1 1 I 1 1 1 I L
780 800 820 " 840 860 880
g (GeV)

A more accurate Gluino mass measurement will
require high statistics > This requires a great deal
of computer power for analysis >Propose a new
computer tool to help the arready existing tools

deal with a high statistics analysis 6




SEARCH FOR NEW PHYSICS IS
GOING TO REQUIRE CPU POWER
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ACHIEVING HIGH-THROUGHPUT
COMPUTING AT ABM

Utilize unused computing power

Scavenge unusecl CPU Cy CleS —} {1’0111 Student Conlputll‘lS

from already existing computers R
) esources
on TAMU's campus

Currently we have on Texas AGM’S campus ~ 1300
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Virtual Machines for High~Throughput Computing

Q: How well can we do computing in this enviroment?
A: Great Using virtual machines allows us to use student
computing resources with a minimal performance hit

PRELIMINARY RESULTS: (oNEONIDENTICAL MACHINES)

Time for Analysis on Scientific Linux Machine:

585 seconds
Time for Analysis in a Virtual Scientific Linux FeSNiGkLA

Ef%mnmeg‘ BERFORMANCE
Secongs HIT!!

We can utilize this poweriul computing tool for our
own SUSY analysis which requires high statistics
and a lot of computing time
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Conclusions
m SUSY models give rise to a cold dark matter
candidate
Focusing on a particular model we measure SUSY mass
parameters and infer a dark matter relic density
m Having an independent determination of the Gluino
Mass would give further confidence to our analysis

The Monte Carlo work currently in progress and requires a
great deal of high-throughput computing
m Searches for SUSY will create a demand for High
Throughput computing

Through the use of Virtual Machines we can utilize already
existing resources for Dark Matter searches at the LHC
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