ATLAS News 
(POC:  L. Asquith)
ATLAS is now seeing regular 186 bunch collisions at a center of mass energy 7 TeV and has reached a peak luminosity of 6.9*10^{31} cm^{-2}s^{-1}. This is two thirds of the way to our goal of 10^32{-2}s^{-1}.
We have now taken 11.5 pb^{-1} of data, which is almost three orders of magnitude more than we reported in the last newsletter, and have produced four papers with results from fractions of this luminosity, all with major ANL-HEP involvement.
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Figure 1:  The integrated luminosity delivered by the LHC and recorded by ATLAS between March 1 and October 11, 2010.
The first of these papers [http://arxiv.org/abs/1007.5423] is an overview of the performance of Tile Calorimeter in the commissioning phase (using LHC single beams and 2009 collisions).  
The search for new particles has begun in earnest with a paper setting new limits on heavy resonances [http://arxiv.org/abs/1008.2461v2] using 315nb^{-1} of data. No evidence of a resonance structure was found and upper limits at the 95% CL were set on the products of cross section and signal for hypothetical new q∗ particles decaying to dijets. This result extends the reach of previous experiments and constitutes the first exclusion of physics beyond the Standard Model by the ATLAS experiment.
3.1 pb^{-1} of data was used in the search for quark contact interactions [http://arxiv.org/abs/1009.5069] in which the diet $\chi$ distributions and centrality ratios were measured up to dijet masses of 2.8 TeV. The results are in good agreement with the predictions of the standard model and exclude quark contact interactions with a compositeness scale $\Lambda$ below 3.4 TeV, at 95% confidence level, significantly exceeding previous limits.
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Figure 2:  The dijet mass distribution using 315 nb^{-1} of 7 TeV collisions data. Depending on which of extension to the standard model one chooses to examine, these q* could excited composite quarks, axigluons or colorons. No evidence has yet been found in ATLAS data to support any of these models.
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)The most recent paper is the measure of diet cross sections [http://arxiv.org/abs/1009.5908] submitted on 29th September using just 17 nb^{-1} of data. These results compare ATLAS data to expectations based on next-to-leading-order QCD and show agreement, providing a validation of the theory in a new kinematic regime.
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Figure 3:  The jet cross section shown as a function of the jet momentum transverse to the LHC beams. The lower inset shows the ratio of the data to the theory. The red band is the uncertainty on the theory; the blue shows the systematic uncertainty on the data.



PreCam Efforts
(POC:  K. Kuehn)
PreCam, a precursor instrument to the DoE’s Dark Energy Camera (DECam), was designed and constructed in the labs of HEP’s Astrophysics Group.  DECam, currently under construction at Fermilab, will consist of 62 science-grade imaging CCDs and will be completed in early 2012, after nearly a decade of effort.  On the other hand, PreCam is a 2-CCD prototype camera that took only one year to design, construct, and install on the Curtis-Schmidt telescope at Cerro Tololo Observatory in Chile.
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Figure 4:  Installing PreCam on the Curtis-Schmidt Telescope

First light with PreCam was achieved at the end of August, and its observations will continue in November, December, and January, as it seeks to provide standard star observations and other calibration data for the upcoming Dark Energy Survey (DES).  Without the observations of PreCam, DES would have only one calibrated standard star in every 100 images, but within its area of coverage, PreCam can provide up to 1000 standard stars per image.  This will allow DES to spend more of its time in “science mode”, since the calibration observations will have already been completed--depending on PreCam’s final efficiency, this could in fact save nearly 10% of the Survey’s observing time.
[image: ]      
 (
Figure 6
:  Globular Cluster 47 
Tuc
 
)[image: ] (
Figure 5:  Interacting galaxies NGC1531 and NGC 1532
)In addition to the science output of PreCam, it also serves as an “on-the-sky” test for many aspects of DECam hardware, software, and operations.  PreCam was specifically designed to incorporate DECam CCDs, electronics, vacuum and cryogenic components, and control systems.  During the August-September PreCam observations, the DECam CCDs and data readout systems were subjected to a wide variety of observing conditions, during which they behaved admirably, with less than 5% downtime due to engineering work.  Prototypes of the DECam Observer Interface, Data Processing, and Telescope Control software were also successfully used routinely for PreCam observations, and lessons learned from these tests are already being implemented in the final versions of the DECam systems.

AWA Upgrade News
(POC: M. Conde/C. Jing/J. Power)
The Argonne Wakefield Accelerator (AWA) facility is dedicated to the development of new rf accelerating structures capable of producing gradients in excess of 100 MV/m, on the basis of electron-beam-driven wakefield acceleration. The current facility uses a 1.3-GHz rf photocathode gun and a linac tank to produce 15-MeV single bunches of 100 nC or bunch trains of up to 4  30 nC. The maximum gradient generated at the current facility, 100 MV/m, was achieved in a short dielectric structure. In order to reach higher acceleration gradients (up to 300 MV/m), a facility upgrade is under way to increase the drive beam kinetic energy to 75 MeV and the total charge in the drive bunch train to 1000 nC.
All of the major items of the AWA upgrade are already being addressed. A new RF gun is being commissioned, and it will soon produce drive beams with an even higher total charge, due to the use of a Cesium Telluride photocathode. The construction of the new linac structures is just starting now at Hi-Tech, the company that successfully bid on the construction contract. These new linacs will be powered by two new klystrons that are about to be shipped to Argonne from France (Thales is the only company that sells these high power L-band klystrons). The only part of the upgrade still pending (but looking promising) is the construction of a new annex at the South end of building 366. This extension of the building is needed to accommodate the longer AWA bunker. An initial design of the annex and bunker extension has been made and FMS has provided a preliminary cost estimate.
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Figure 7: Electric field on the rf cavity inner walls.
[bookmark: _AWA_Group_Relocating][bookmark: _AWA_Move_to]Each new linac tank is a seven-cell, standing-wave, 1.3-GHz structure [Fig. 7]. The LINAC design is a compromise between single-bunch operation (100 nC @ 75 MeV) and minimization of the energy droop along the bunch train during bunch-train operation. The 1.3-GHz drive bunch-train target parameters are 75 MeV, 1020-ns macropulse duration, and 16  60 nC microbunches; this is equivalent to a macropulse current and beam power of 80 A and 6 GW, respectively. Each rf structure accelerates approximately 1000 nC in 10 ns by a voltage of 11 MV at an rf power of 10 MW. Due to the short bunch-train duration desired (~10 ns) and the existing frequency (1.3 GHz), compensation of the energy droop along the bunch train is difficult to accomplish by means of the two standard techniques: time-domain or frequency-domain beam loading compensation. Therefore, to minimize the energy droop, our design is based on a large stored energy rf cavity.
Recent Wakefield Experiments at AWA
(POC: M. Conde/C. Jing/J. Power)
Beam-driven wake field accelerators are promising candidates for TeV class high energy colliders and other applications that benefit from high gradient accelerator, such as x-ray FELs. As is now being demonstrated in various experiments around the world, very high accelerator gradients (in GV/m level) can be achieved in wakefield accelerators. One extremely important figure of merit in this scheme is transformer ratio R, which characterizes the energy transfer efficiency from the drive beam via the accelerating structure to the accelerated witness beam. For a finite length, longitudinally symmetric bunch, R can never exceed 2. Transformer ratio enhancement is a general challenge for any kind of collinear wakefield accelerating device; metallic, dielectric or plasma based wakefield accelerators.
The general solution to increase the transformer ratio R above the ordinary limit of 2 in a collinear wakefield accelerator is to use a bunch or bunch train which has asymmetric temporal profile, for example, a train of electron bunches with specific ramped-up charge ratio but equal time separation, i.e. ramped bunch train (RBT).  Working in collaboration with Euclid Techlabs, the AWA group recently performed two experiments that demonstrated a transformer ratio greater than 2. In the first experiment, the transformer ratio was enhanced to R=2.3 using a ramped bunch train of 2 bunches in a 13.65 GHz dielectric-loaded accelerating structure.  This was the first experiment ever to measure a R>2 in a collinear accelerator and was done in 2006 (published in PRL 2007).  More recently, in spring 2010, R=3.4 was achieved in a 2nd experiment at AWA with an improved matching of the bunch length (lengthened from σz=2 mm to 2.7mm using laser stacking technique) to the wavelength of the fundamental mode of the same wakefield device (part of result is shown in Fig. 8).
Other than the beam shaping based techniques, another approach to enhance transformer ratio is to use a dual-channel wakefield structure (a variation of collinear wakefield acceleration scheme), where the drive and witness beam are separated not only by time but also by different beam channels housed in one wakefield structure. Beam test of a two-channel dielectric wakefield accelerator from Yale/Omega-P Inc is currently being conducted at AWA. A high transformer ratio is also expected to be achieved.
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Figure 8:  Comparison of the measurement and simulation of wake potential per unit length from the 2-bunch ramped bunch train traversing the 13.65GHz dielectric wakefield accelerator. Two drive bunches are spaced by 769ps and with a charge ratio Q2/Q1=2.7. While these two conditions are satisfied, both drive bunches lose the same amount of energy in the 13.65GHz wakefield accelerator, but the accelerating field behind the 2nd drive bunch (measured by the energy gain of a witness bunch) is enhanced by a factor R, the transformer ratio.


DHCAL Prototype Calorimeter Completed
(POC: J. Repond)
The construction of a large scale prototype of a Digital Hadron Calorimeter (DHCAL) has been completed. The calorimeter features RPCs (Resistive Plate Chambers) as active elements and a finely segmented electronic readout with 1 x 1 cm2 pads. In this device, the energy of a showering particle is to first order proportional to the number of pads with signals above threshold. The calorimeter features 40 layers each with 9216 individual readout channels, for a total of 350,208 channels (this is comparable to the entire channel count of the Nova experiment or 35 times the channel count of the entire ZEUS calorimeter). The layers have been transported to Fermilab and have been inserted into an absorber structure with 16 mm thick steel plates, provided by the CALICE collaboration. Calibration and data taking will start on October 10th. If successful, the calorimeter prototype will be the first operational digital calorimeter and provide precision measurements of hadronic showers with unprecedented spatial resolution. 
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 (
Figure 11
:  Top view of open cassette with six front-end readout boards.
)
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Figure
 12
:  Completed cassettes being powered up and commissioned before transportation to Fermilab.
)
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