Title: New Physics with a New Proton Detector and New Detector Design

Project Goals:

I propose to continue studies of  ``hard diffractive’’ processes in the Fermilab

D0 experiment and use knowledge gained in this experiment to propose a new 

proton detector for the next generation ATLAS experiment.

The project goals are to build upon the success of my current ARP

grant which enabled the completion of  the Forward Proton Detector

(FPD), a new sub-detector of the D0 experiment.  This will take

two forms: 1) analyzing data taken with this new detector

2) research and development for a new proton detector for

the ATLAS experiment.   The FPD will provide insight into an intriguing class of physics 

processes that are not explained by current theories.  I led the  group

that discovered and studied these new  hard diffractive  processes, which

consist of a hard scattering, such as jets or a W-boson, in conjunction

with a deflected. The new detector allows us to directly select these events, making possible improved studies of these processes, which probe otherwise 

inaccessible details of the strong force and vacuum excitation. In order to 

access rare processes, we must accumulate and analyze larger data samples which

will become available over the next two years. 

The ATLAS management has requested that feasibility studies 

be pursued towards proposing a new  ATLAS proton detector.  

This new experiment will have large discovery potential due

the high center of mass energy of  its accelerator, 

seven times the energy of the Fermilab collider. Many theorists consider

that this detector will directly contribute to the understanding of particle masses,

through detailed studies of the Higgs particle.

The  University of  Texas at Arlington (UTA) is a key member of both 

the  international D0  and ATLAS experiments, constructing the FPD and

parts of the calorimeter  for both experiments.

Proton detectors.  consists of  momentum spectrometers which make 

use of accelerator magnets along with points measured on the track of the scattered proton to calculate the proton's momentum and scattering angle. Tracks are

measured using detectors located in vacuum chambers positioned in the accelerator tunnel tens of  meters upstream of the central detectors.

I developed the D0  FPD project and am part of an international effort investigating the feasibility of a similar detector for ATLAS.  

The funds requested in this proposal will allow: 1) the

full exploitation of the physics potential of the FPD, primarily through

student support; 2) research and development into possible detectors

for the ATLAS experiment using either scintillating fiber 

or 3D silicon technology, a new area of detector development that

could have use for medical imaging as well as for particle detection.

Staff:

I have been working in this field since 1987 and am one of 

the pioneers and experts in this area.  I

have ked a subset of the 600 person D0 collaboration in this

effort, including a graduate students from UTA,

several graduate students from other institutes, 

and about a dozen  well-respected physicists from  several

countries. The ATLAS working group consists of  10 to 15 physicists

from the  U.S. and abroad..

Facilities and Resources:

The High Energy Physics group is a ``Center of Excellence’’ at UTA.

The facilities available at UTA include an optical fiber splicing machine 

for detector construction,  a clean room for detector assembly, 

and various readout electronics. UTA

has contributed more than $100,000 through my start-up

funds, and the Department of Energy has supported my efforts through an

Outstanding Junior Investigator grant. 

Student Training:

This project is ideal for  undergraduate and graduate students, 

allowing them to do original research on one of the leading

high-energy experiments in the world.   

Students will  receive training in high speed electronics,

advanced software and computing, and data analysis

techniques. 

