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Group Members

Staff
Ed Berger
Geoff Bodwin
lan Low (50% Northwestern)
Carlos Wagner (Theory Group Leader; 50% U Chicago)

Cosmas Zachos
Postdoctoral fellows
Qing-Hong Cao (Berger/Rosner ANL/UoC Joint Theory Institute funding)
Jamie Gainer (50% Northwestern)
Chris Jackson (departed 8/2010 for Assistant Prof position at UT/Arlington)
Seth Quackenbush
Gabe Shaughnessy (50% Northwestern)
New arrivals fall 2010
Frank Petriello (Physicist ANL; Assoc Prof Northwestern; 50/50)
Radja Boughezal (Assistant Physicist ANL)
Pedro Schwaller (Postdoc; 50% U lllinois Chicago)



PhD Students
Patrick Draper (U Chicago, UoC Millikan Fellowship; PhD in 201 |; student of Carlos
Wagner)
Wei-Chih Huang (Northwestern, funded by ANL ALD, student of lan Low)
Hao Zhang (Peking U student and UoC visitor, funds from China and some support
from ANL-FNAL-UoC Joint Theory Institute; brought here by postdoc
Qing-Hong Cao; working with several of us; Ph D in 201 1)



New Staff Appointments

Two important recent hires -- due on board this fall
|. Frank Petriello as Physicist ANL and Associate Professor at Northwestern

We've had our eye on Frank for several years. He became better acquainted
with us as a fully paid ANL visitor January - May 2010

Joint position opened when Tim Tait left for Irvine in 2009. Decision and offer to
Frank resulted from an open search conducted jointly with Northwestern

Substantially strengthens QCD and hadron collider physics theory activity;
important long-term leadership potential

2. Radja Boughezal is a second new theory staff appointment. New Assistant
Physicist at ANL. Impressive credentials in perturbative QCD, Higgs boson
phenomenology, collider physics (c.f. arXiv:1003.2046;1003.4677;1006.5773)

Has submitted a pre-proposal for a DOE Early Career Award, and she is
proposing a strong candidate for a Lab-wide and Lab-funded Director’s
Postdoctoral Fellow -- application due in September.

Frank and Radja increase theoretical expertise relevant to ANL LHC
experimental work



New Opportunities

Active discussions with Salman Habib and Katrin Heitmann to come to ANL to
lead a theory effort in computational cosmology, based in the HEP division. They
are now on the staff at Los Alamos

Salman would come as a Senior Scientist, and Katrin at the Scientist level. They
are close collaborators. Both have particle theory PhD’s

These appointments are part of a Laboratory wide initiative to build national
leadership in computational science (Ed Berger is a member of the search
committee). ANL-HEP is benefiting from this opportunity

Initial funding for 3 years, for both, would come from LDRD Director’s funds
Laboratory management has given the go-ahead to negotiate hiring packages

Salman has broad scientific interests and credentials (e.g., beam dynamics,
complex non-linear systems, ...). Strong external reference letters received for
both. Well known internationally. Salman has explored with Cheung Leung and
Alan Stone long-term DOE support after the LDRD period

These appointments would complement experimental astroparticle physics work
in the HEP division; exploit ANL Blue Gene supercomputer and help build
science case for exascale computer; bridges between HEP and advanced
computing



Physics Research Activities

papers submitted to refereed journals during the past 12 months

Top quark forward-backward asymmetry (Wagner, ANL postdocs, and
others -- arXiv:1003.3461)

Higgs Boson Production and Search Sensitivity - Tevatron and LHC
(Berger and ANL postdocs -- 1003.3875; Low and ANL postdocs and
other collaborators -- 1005.0872; 0911.3398; Wagner, UC student, and
UC postdoc -- 0911.0034)

Double parton scattering at the LHC (Berger and ANL postdocs --
0911.5348)

Supersymmetry breaking (Wagner, students, and Carena --1006.4363)

Color sextet scalars and vectors (Berger and ANL postdocs -- 1005.2622;
0909.3555)

SM Sources of isolated leptons (Berger and Sullivan -- 1003.4997)



Physics Research Activities (contd)

papers submitted to refereed journals during the past 12 months

Single top production (postdoc Cao and others -- 0911.0620; postdoc
Shaughnessy and others -- 0911.1556)

Proofs of factorization (Bodwin and former ANL postdocs Garcia |
Tormo and Lee -- 0903.0569,1003.0061)

Dark matter: Pamela, CDMS, etc. (Low and ANL postdocs -- 0912.4510)
Dark matter models (postdoc Cao and others -- 0912.4511; 0910.2831)

Complex scalar dark matter; dark matter and Higgs (postdoc Shaughnessy
and others -- 1005.3328; 1008.1796; 0912.0004)

Dark matter and the MSSM (postdoc Gainer and others -- 1007.5520)
Functional equations (Zachos and Curtright -- 0909.2424; 1002.0104)



Perspective and Outlook

Theory group, HEP division leadership and ANL Lab
management took to heart the report of the 2008 DOE Review
of Laboratory HEP Theory Groups

Responses to the review:

- Recruiting of Frank Petriello and Radja Boughezal -- new
strength from this fall onward

- ANL Lab management and DOE-HEP have, in turn, backed
the recruiting success with strong $upport

Now: challenge for us is to execute a compelling HEP theory
program whose results (publications and impact) will be well
recognized, starting with the DOE site review in May 201 | and
the DOE Theory Review in July 201 |

Before May 201 |, we should also have closure on the Habib and
Heitmann cases



ARGONNE NATIONAL LABORATORY
HIGH ENERGY PHYSICS DIVISION

THEORY GROUP PAPERS
2009

" Implications of the Higgs Discovery in the MSSM Golden Region

L Low and S. Shalgar
ANL-HEP- PR -09 -001
JHEP 0904:091 (April 2009).

* Identifying Extended Higgs Models at the TIHC

V. Barger, H. Logan, and G. Shaughnessy
ANL-HEP- PR -09 -002
Phys. Rev. D79:115018 (February 2009).

* Dark Matter: The Leptonic Connection

Q.-H. Cao, E. Ma, and G. Shaughnessy
ANL-HEP- PR -09 -003
Phys. Lett. B673, 152-155 (March 2009).

* Fadorization of Low-Energy Gluons in Exclusive Processes

G. T. Bodwin, X. Garcia Tormo, and J. Lee
ANL-HEP- PR -09 -006
Phys. Rev. D81:114005 (June 2010).



* Family Non-universal U(1Y Gauge Symmetries and b to s Transitions

V. Barger, L. Everett, J. Jiang, P. Langacker, T. Liu, and C.E.M. Wagner:
. ANL-HEP- PR -09 -010
Phys. Rev. D80:055008 (September 2009).

" Classical and Quantal Ternary Algebras

T. Curtright, D. Fairlie, X. .Jin, L. Mezincesu, and C. Zachos
ANL-HEP- PR -09 -014 -
~ Phys. Lett. B675, 387-392 (April 2009).

" A Heavy Higgs and a Light Sneutrino NLSP in the MSSM with Enhanced SU(2) D-terms

A D.‘Medina, N. R. Shah and C.E.M. Wagner
ANL-HEP- PR -09 -015
Phys. Rev. D80:015001 (July 2009).

" WIMP Forest: Indirect Detection of a Chiral Square

G. Bertone, C. B. Jackson, G. Shaughnessy, T.M.P. Tait, and A.Vallinotto
ANL-HEP- PR -09 -016 -
Phys. Rev. D80:023512 (July 2009).

. Dark Matter and Pulsar Signals for Fefmi LAT, PAMELA, ATIC, HESS, and WMAP
Data

¥ Barger, Y. Gao, W.-Y. Keung, D. Marfatia, and G. Shaughnessy
ANL-HEP- PR -09 -018
Phys. Lett. B678, 283-292 (July 2009).



10.

11.

12.

13.

14.

Improved Prediction for Higgs Q(T) at the Tevatron and the THC

Q.-H. Cao, C.-R. Chen, C. Schmidt, and C.-P. Yuan
ANL-HEP- PR -09 -020
PRD

b to s Transitions in Family Dependent U(1)' Models

V. Barger, L. Everett, J. Jiang, P. Langacker 1. Liu, and CEM. Wagner

ANL-HEP- PR -09 -031
JHEP 0912:048 (December 2009).

‘Prospects for MSSM Higgs Boson Se_arches at the Fermilab Tevatron

P. Draper, T. Liu, and C.E.M. Wagner
ANL-HEP- PR -09 -032
Phys. Rev. D80:035025 (August 2009).

Neutralinos in an Extension of the Minimal Supersymmetric Standard Model as the

Source of the PAMELA Positron Excess

D. Hooper and T.M.P. Tait
ANL-HEP- PR -09 -036
Phys. Rev. D80:055028 (September 2009).

Renaissance of the ~1-TeV Fixed-Target Program

T. Adams, TM.P. Tait et al. -
ANL-HEP- PR -09 -045
Int. J. Mod. Phys. A25:777-813 (February 2010).




15.

16.

17.

18.

19.

QCD Precision Measurements and Structure Function Extraction at a High Statistics, High

Energy Neutrino Scattenng Experiment: NuSOnG

1. Adams, TM.P. Tait et al.
ANL-HEP- PR -09 -046
Int. J. Mod. Phys. A25:909-949 (February 2010).

Model Independent Analysis of Wib, Zbb, and Zti Couplings

E. L. Berger, Q.-H. _Cao, and I Low
ANL-HEP- PR -09 - 048
Phys. Rev. D80:074020 (October 2009).

Theoretical Constraints on the Higgs Effective Couplings

I Low, R. Rattazzi, and A. Vichi
ANL-HEP- PR -09 -050
JHEP 1004:126 (April 2010).

Evolution Profiles and Functional Equations

T’ Curtright and C. Zachos
ANL-HEP- PR -09 -080
J. Phys. A: Math. Theor. 42, 485208 (November 2009).

QCD Thénnodynamics with Colour-Sextet Quarks

D. K. Sinclair and J. B. Kogut
ANL-HEP- CP -09 -081

XXVI Intematlonal Symposmm on Lattice Field Theory (Lattice 2009) Beijing, China, July

- 26-31, 2009.

LY



20.

21.

22.

23.

24.

Higgsin Space!

C. B. Jackson, G. Servant, G. Shaughnessy, T.M.P. Tait, and M. Taoso
ANL-HEP- PR -09 -090
JCAP 1004:004 (April 2010).

Trilepton Production at the CERN LHC: SUSY Signals and Standard Model
Backgrounds

E. L. Berger and Z. Sullivan
ANL-HEP- CP -09 -092

European Physical Society Europhysics Conference on High Energy Physms (EPS-HEP 2009),
Krakow, Poland, July 16-22, 2009,
PoS (EPS-HEP2009) 226 (September 2009).

Next-to-Leading Order Cross Sections for New Heavy chnon Production at Hadron
Colliders

E. L. Berger and Q.-H. Cac
ANL-HEP- PR -09 -093
Phys. Rev. D81:035006 (February 2010).

Next-to-Leading Order QCD Conectlons to s—Channel Single Top Quark Production and
Decay at the LHC

S. Heim, Q.-H. Cao, R. Schwienhorst, and C.-P. Yuan
- ANL-HEP- PR -09 -094
Phys. Rev. D81:034005 (February 2010).

Thermodynamics of Lattice QCD with 2 Flavours of Colour-Sextet Quarks: A Model of
Walking/Conformal Technicolor

J. B. Kogut and D. K Sinclair
ANL-HEP- PR -09 -095
Phys. Rev. D81:114507 (June 2010).




25.

26.

27.

28.

29.

A Dark Matter Model with Non-Abelian Gauge Symmetry

H. Zhang, C. S. Li, Q.-H. Cao, and Z. Li
ANL-HEP- PR -09 -096

PRD

Factorization in Exclusive Quarkonium Production

G. T. Bodwin, X. Garcia Tormo, and J. Lee
ANL-HEP- PR -09 -097
Phys. Rev. D81:1 14014'(June 2010).

Quarkonium Production: NRQCD Confronts Experiment

G T Bodwin
ANL-HEP- CP -09 -098

PoS (Confinement8) 001 (September 2008).

Prospects for Higgs Searches at the Tevatron and LHC in the MSSM with Explicit CP

Violation :
P. Draper, T. Liu, and C.E.M. Wagner
ANL-HEP- PR -09 - 102
Phys Rev D81:015014 (January 2010).

Single Top and Higgs Associated Production at the LHC

V. Barger, M. McCaskey, and G. Shaughnessy
ANL-HEP- PR -09 -106
Phys. Rev. D81:034020 (February 2010).




30.

31.

32.

33.

- 34,

Effective Dark Matter Model : Relic Density, CDMS IL Fermi LAT and LHC

Q.-H. Cao, C.-R. Chen, C.-S. Li, and H. Zhang

 ANL-HEP- PR -09 - 107

PRD or JHEP

Higgs Mechanism and Loop-Induced Decays of a Scalar into Two Z Bosons

Q.-H. Cao, C. Jackson, W.-Y. Keung, I. Low, and J. Shu
ANL-HEP- PR -09 -108 '
Phys. Rev. D81:01501C (January 2010).

Characteristics and Estimates of Double Parton Scattering at the Large Hadron Collider

E. L. Berger, C. B. Jackson, and G. Shaughnessy
ANL-HEP- PR -09 -109
Phys. Rev. D81:014014 (January 2010).

Forward-Backward Asymmetry of Top Quark Pair Production

Q.-H. Cao, D. McKeen, J. L. Rosner, G. Shaughnessy, and C.E.M. Wagner
ANL-HEP- PR -09 -113
Phys. Rev. D81:114004 (June 2010).

New Physics at the LHC

D. E. Morrissey, Tilman Plehn, and T M.P. Tait
ANL-HEP- PR -09 -114
Rev. Mod. Phys.




ARGONNE NATIONAL LABORATORY
HIGH ENERGY PHYSICS DIVISION

THEORY GROUP PAPERS
2010 '

* From PAMELA to CDMS and Back

Q.-H. Cao, I. Low, and G. Shaughnessy
ANL-HEP- PR -10 -001
Phys. Lett. B691:73-76 (July 2010).

" Chaotic Maps, Hamiltonian Flows, and Holographic Methods

T. Curtright and C. Zachos
ANL-HEP- PR -10 -003
J. Phys. A

* Lattice Gauge Theory and (Quasi)}Conformal Technicolor

D. K. Sinclair and J. B. Kogut
ANL-HEP- CP -10 -004

2009 Nagoya Global COE Workshop "Strong Coupling Gauge Theones in LHC Era" (SCGTOQ),
Nagoya, Japan, Dec. 8-11, 2009.

* Color-Octet Scalar Effects on Higgs Boson Production in Gluon Fusion

R. Boughezal and F. J. Petriello
ANL-HEP- PR -10 -006
Phys. Rev. D81:114033 (June 2010),




. Higgs Boson Search Sensitivity in the H ~» WW Dilepton Decay Mode at Js=7 end 10
TeV

Edmond L. Berger, Qing-Hong Cao, C. B. Jackson, Tao Liu, and Gabe Shaughnessy
ANL-HEP- PR -10 -008
- Phys. Rev. D, accepted.

* Determining the Structure of SUSY-Breaking with Renommalization Group Invariants

M. Carena, P. Draper, N. R. Shah, and C.EM. Wagner
ANL-HEP- PR -10 -009 o
Phys. Rev.D

- Isolated Leptons from Heavy Flavor Decays: Theory and Data

Z. Sullivan and E. L. Berger
ANL-HEP- PR -10 -010
Phys. Rev. D82:014001 (July 2010).

* Beautiful Mirrors a the LHC

K. Kumar, W. Shepherd, T.M.P. Tait, and R. Vega-Morales
ANL-HEP- PR -10 -011
JHEP 1008:052 (August 2010).

* Complex Scalar Dark Matter vis-a-vis CoGeNT and Xenon 100

V. Barger, M. McCaskey, and G. Shaughnessy
ANL-HEP- PR -10 -012
Phys. Rev. D




10.

11.

12.

13.

14.

Search for Color Sextet Scalars in Early LHC Experimerits

E. L. Berger, Q.-H. Cao, C.-R. Chen, G. Shaughnessy, and H. Zhang
ANL-HEP- PR -10 -013
Phys. Rev. Lett.

Revealing the Electroweak Properties of a New Scalar Resonance

I Low and J. Lykken
ANLIIEP- PR -10 -014
TBA

Light Higgs Boson, Light Dark Matter and Gamma Rays

V. Barger, Y. Gao, M. McCaskey, and G. Shaughnessy
ANL-HEP- PR -10 -039
Phys. Rev. D

Cosmic Ray Anomalies from the MSSM?

R. C. Cotta, J. A. Conley, J. S. Gainer, J. L. Hewett, and T. G. Rizzo
ANL-HEP- PR -10 - 040 |
JHEP

New Results with Colour-Sextet Quarks

D. K. Sinclair and J. B. Kogut
ANL-HEP- CP -10 -042

XXVII International Symposium on Lattice Field Theory (LATTICE 2010), Villasimius, Italy,

June 14-19, 2010.




13- Heavy Quarkonium: Progress, Puzzles, and Oppoﬁmities

' N. Brambilla, S. Eidelman, B. K. Heltsley, R. Vogt, G. Bodwin, ef al.
ANL-IEP- PR -10 -044
Eur. Phys. J. C




