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2.262 GeV incident electron beam. Using the reconstructed
track positions and angles as measured in the vertical drift
chambers, and the spectrometer’s optical transfer matrix, the
positions at the sieve slit were calculated. The parameters
of the optical transfer matrix are then optimized to produce
the best possible overlap with the sieve holes positions, and
this corrected matrix is applied to event reconstruction. Only
events within calibrated acceptance are used in the final anal-
ysis.

The final event sample is selected from the coincidence
sample defined above by imposing a 12.5-ns time window
between the electron arm trigger and the positron arm gas
Cherenkov signals (no off-line corrections were applied), re-
quiring good quality tracks in the vertical drift chambers
of both arms, and the acceptance selection described above.
Lastly, we demand that the sum of e+ and e� energies not
exceed the beam-energy threshold for true coincidence events
of 2.261 GeV, which reduces accidental coincidences. This
final sample of 770,500 events consists almost entirely of true
e+e� coincidence events with only 0.9% contamination by
meson backgrounds, and 7.4% accidental e+e� coincidence
events.

The experimental data were compared with a calculation
of the leading order QED trident process using MadGraph
and MadEvent [21]. MadEvent was modified to account for
nucleus-electron kinematics and to use the nuclear elastic and
inelastic form factors in [22]. The invariant mass spectrum
of the calculated coincident event sample overall normalized
to the data is shown in Fig. 3. Overall trident rates from our
calculations for the test run configuration, accounting for ac-
ceptance, agree within a few percent with data. Likewise, the
differential momentum and angular distributions agree within
5 � 10%. The remaining discrepancies are consistent with
uncertainties in the multi-dimentional momentum-angular ac-
ceptance and detector efficiency effects not included in our
comparison.

The sensitivity to A0 depends critically on precise recon-
struction of the invariant mass of e+e� pairs. Due to the ex-
cellent HRS relative momentum resolution of O(10�4), the
mass resolution is dominated by three contributions to the an-
gular resolution: scattering of the e+e� inside the target, track
measurement errors by the HRS detectors, and imperfections
in the magnetic optics reconstruction matrix. Multiple scat-
tering in the target contributes 0.37 mrad to the vertical and
horizontal angular resolutions for each particle. Track mea-
surement uncertainties contribute typically 0.33 (1.85) mrad
to the horizontal (vertical) angular resolution in the left HRS
and 0.43 (1.77) in the right HRS. Magnetic optics imper-
fections in both HRSs were found to contribute typically
0.10 (0.22) mrad to the horizontal (vertical) angular resolu-
tion. Because calibration of the magnetic optics was per-
formed using only e�, and not e+, there is a possibility of
additional aberrations in the positron arm. An upper limit
for possible aberrations of 0.5 mrad was obtained from angu-
lar correlations in H(e, e0p) experiments with the HRS and
the calculations of the septum magnetic field. Accounting
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FIG. 3. Upper panel: The invariant mass spectrum of e+e� pair
events in the final event sample (black points, with error bars), acci-
dental e+e� coincidence events (blue short-dash line), and the QED
calculation of the trident background added to the accidental event
sample (red long-dash line). Lower panel: the bin-by-bin residuals
with respect to a 10-parameter fit to the global distribution (for illus-
tration only, not used in the analysis).

for these effects, we determine the combined mass resolution
(rms) to be between 0.85 and 1.11MeV, depending on the
invariant mass. Finally, the uncertainty in the absolute angle
between the two sieve slits introduces a 1% uncertainty in the
absolute mass scale but does not affect the mass resolution.

The starting point for the A0 ! e+e� search is the invari-
ant mass distribution of the coincident event sample, shown
in black in Fig. 3. Also shown is the accidental e+e� coin-
cidence event sample in blue, and the QED calculation of the
trident background added to the accidental sample in red. For
illustration, we show the bin-by-bin residuals with respect to a
10-parameter fit to the global distribution, although we do not
use this in the analysis. The analysis code, described below,
was tested and optimized on our simulated data and on a 10%
sample of the experimental data to avoid possible bias.

We found that a linear sideband analysis is not tenable in
light of the high statistical sensitivity of the experiment and
the appreciable curvature of the invariant mass distribution; it
suffers from O(1) systematic pulls, which can produce false
positive signals or overstated sensitivity. Instead, a polyno-
mial background model plus a Gaussian signal of S events
(with mass-dependent width corresponding to the mass reso-
lution presented above) is fit to a window bracketing each can-
didate A0 mass. The uncertainty in the polynomial coefficients
incorporates the systematic uncertainty in the shape of the
background model. Based on extensive simulated-experiment
studies, a 7th-order polynomial fit over a 30.5 MeV window
was found to achieve near-minimum uncertainty while main-
taining a potential bias below 0.1 standard deviations across
the mass spectrum. A symmetric window is used, except for

This is fabulous -- to me it feels like a break-through.  We will be sure to cite the data -- I 
very much hope we figure out how to use it properly.  The invariant mass distribution is 
interesting in itself. 

We are very grateful for your help with this and will keep in touch. 

Cheers,  Richard [Lockhart]



R E L AT E D  P R O J E C T:  D I A N A

•Large NSF grant to work on HEP software.  
One theme is on improving integration with HEPdata etc.
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•ATLAS: Kyle Cranmer 

•CMS: Peter Elmer and Brian P. Bockelman  

• LHCb Michael D. Sokoloff 

http://diana-hep.org
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Not possible for others to reproduce results from paper.

September 7, 2012 – 18 : 40 DRAFT 10
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Figure 4: Fits for 2-parameter benchmark models probing different coupling strength scale factors for

fermions and vector bosons: (a) Correlation of the coupling scale factors κF and κV , assuming no non-

SM contribution to the total width; (b) Correlation of the coupling scale factors λFV = κF/κV and

κVV = κV · κV/κH without assumptions on the total width.
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Figure 5: Fits for benchmark models probing different coupling strength scale factor for fermions and

vector bosons, assuming no non-SM contribution to the total width: (a) coupling scale factor for fermions

κF (the coupling scale factor for gauge bosons κV is profiled) and (b) coupling scale factor for gauge

bosons κV (the coupling scale factor for fermions κF is profiled).



WHAT INFO AND HOW TO RETRIEVE IT
Likelihood scans  
for communicating LHC Higgs results.  Later ATLAS published such scans profiling 
over theory & experiment NPs 

Data are in HEPData directly linked to the paper in INSPIRE and have been cited:
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http://doi.org/10.7484/INSPIREHEP.DATA.A78C.HK44 http://doi.org/10.7484/INSPIREHEP.DATA.RF5P.6M3K http://doi.org/10.7484/INSPIREHEP.DATA.26B4.TY5F
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Reproducing derived results from original paper!



C O M M O N  U S E - C A S E S

•looking for excluded cross-sections, 
would be nice if there was a quick 
way to select this type of entry
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AT L A S  P O L I C Y  D O C U M E N T
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ATLAS Data Access Policy     May 21st 2014 

Introduction 
ATLAS has fully supported the principle of open access in its publication policy. This 

document outlines the policy of ATLAS as regards open access to data at different levels as 

described in the DPHEP [1] model. The main objective is to make the data available in a 

usable way to people external to the ATLAS collaboration.  

 

The ATLAS policy for data preservation is described in a separate document. The 

collaboration’s need to preserve data for its own use shares some requirements with making 

them open access. To support open access to data additional resources will be required to 

develop and support the tools to make the data available. 

Policies for Different Data Levels 
Open access to ATLAS data by people outside the collaboration can be considered at four 

levels of increasing complexity, listed below, with associated conditions, see Ref. [1]. This 

policy pertains to collision physics data (i.e. that are stored offline and intended for physics 

analysis) and the necessary associated metadata, along with associated simulated datasets 

and tools allowing to produce new simulated datasets based on an adequate simulation of 

the ATLAS detector. 

Level‐1. Published results  
All scientific output is published in journals, and preliminary results are made available in 

Conference Notes. All are openly available, without restriction on use by external parties 

beyond copyright law and the standard conditions agreed by CERN.  

Data associated with journal publications are also made available: tables and data from plots 

(e.g. cross section values, likelihood profiles, selection efficiencies, cross section limits, …) 

are stored in appropriate repositories such as HEPDATA[2]. ATLAS also strives to make 

additional material related to the paper available that allows a reinterpretation of the data 

in the context of new theoretical models. For example, an extended encapsulation of the 

analysis is often provided for measurements in the framework of RIVET [3]. For searches 

information on signal acceptances is also made available to allow reinterpretation of these 

searches in the context of models developed by theorists after the publication. ATLAS is also 

exploring how to provide the capability for reinterpretation of searches in the future via a 

service such as RECAST [4].  RECAST allows theorists to evaluate the sensitivity of a 

published analysis to a new model they have developed by submitting their model to ATLAS.  

Level‐2. Outreach and Education  
ATLAS recognizes the vital role of outreach and education, and participates in and 

encourages outreach and education activities, and makes selected data available for them. 

Typically a fraction of the complete ATLAS data‐set is used, selected to provide a rich sample 
of events with interesting physics signatures but not adequate for a publication of a physics 

result. The data are provided in simplified, portable and self-contained formats for 
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same-sign leptons+2jets

coupling |C|/Λ2

cross-section ∝ C2/Λ4

same-sign tops

Use  4f effective operators
(LL,LR,RR) modes

Many models predict ss tops
(esp. to explain CDF top Afb)

Squark pairs

+WW,ZZ modes

Squark pairs

+WW,ZZ modes



RECAST 
front-end

Send Request (LHE,...)

Initiator :
 User

Experimentalist : 
Subscriber

Analysis 
Framework

Collaboration 
Approval BoardAdd Request

Notify Subscriber

Submit Jobs

Accept Request

RECAST back-end

New Result

Request  Approval

Grant  Approval

Send Result

Notify 

Tim
e

RECAST API

recast.perimeterinstitute.ca recast-demo.cern.ch

New! Great work by Lukas Heinrich (NYU), 
contributions from Ken Bloom via DASPOS and 

Frank & Tibor of CERN-IT !

Front-end prototype designed by K.C. and 
Itay Yavin, live since 2012.

http://recast.perimeterinstitute.ca


E X A M P L E  R E C A S T  →  Z E N O D O

•If experiments do adopt something like this, would be nice 
to have API connection to upload result.
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F E E D B A C K  I ’ V E  H E A R D
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love idea of more native and higher fidelity upload (eg. HistFactory import). 
Felt like combining backgrounds and uncertainties was very ambiguous.

Would like command line interface

excited about new developments

like that code is on GitHub



C O M M A N D  L I N E  I N T E R FA C E

•Just an example (figshare is a non-HEP data repository)
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