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Focus of data preservation and open access has been on “the data”
‣ collision data: particle momenta, energies, etc.
‣ meta data: (documentation?)
‣ necessary software to use data

This is a good goal, but
‣ very difficult 

● several full time people for years arriving at ATLAS data model)
‣ even if data model is solved, using the data properly and obtaining a robust 

scientific result is hard 
● I went back to 10 year old ALEPH data and was afraid I was forgetting 

something
Relatively little discussion on preserving the analyses (>100 / year)

‣ not preserved, not reproducible, and not accessible in detail
‣ analyses are robust and can be extended to new scientific questions

● In short there is demand for archiving the analyses, it’s an easier problem 
technically, and I argue that it has more scientific impact than “the data”
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There are several overlapping discussions where RECAST is relevant:
‣ Physics: presentation of LHC results, addressing new models
‣ Policy: data preservation, open access, reproducibility, requests from 

funding agencies
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5.3 The RECAST Framework

While there are many technical obstacles to preparing and using archived HEP data, one of 
the most challenging is the propagation of institutional wisdom needed to use the data 
properly. Even if the community is able to overcome the technical challenges in preserving 
HEP data, it will continue to be difficult to extract meaningful scientific results. The 
RECAST framework provides a complementary approach.
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Figure 1: The observed meff distributions in the signal regions for the ≥ 2 jet channel (top left), the ≥ 3 jet channel (top right) and the two ≥ 4 jet channels (bottom
left), and for the high mass channel using the inclusive definition of meff (bottom right), after all the selection criteria but the meff cut. These plots also show the
expected SM contributions obtained from MC simulated samples prior to normalisation using the data-driven likelihood method described in the text. The red
arrows indicate the lower bounds on meff used in the final signal region selections. The expectation for a MSUGRA/CMSSM reference point with m0 = 660 GeV,
m1/2 = 240 GeV, A0 = 0, tan β = 10 and µ > 0 is also shown. This reference point is also indicated by the star on Figure 2. Below each plot the ratio of the
data to the SM expectation is provided. Black vertical bars show the statistical uncertainty from the data, while the yellow band shows the size of the systematic
uncertainties from the MC simulation.
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Figure 1: Exclusion limits in the q̃ � �̃0
1 mass plane for direct [top left] and one-step squark decays with

the chargino mass parameter x = 1/4, 1/2 and 3/4 [top right, bottom left and bottom right respectively].
The colour scale shows the combined limit on the cross section times branching ratio (�⇥BR) at the 95%
C.L from all five signal regions, determined using the result from the signal region providing the best
expected limit for each point. The expected and observed limits assuming the NLO cross section from
supersymmetric QCD and 100% branching fraction are shown as blue and red contours respectively.
In the case of direct decays, the cross section for q̃L,R production is assumed, however, q̃R production
is neglected for the one-step cascade grids, e↵ectively halving the production cross section. This only
applies to the limit contours. For the one-step cascade grids, the nominal cross sections are too low for
any model points to be excluded at 95% C.L., hence no limit contours are drawn.
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Additional model interpretations require a 
new signal histogram, which is obtained 
internally through full analysis chain.
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Figure 1: The observed meff distributions in the signal regions for the ≥ 2 jet channel (top left), the ≥ 3 jet channel (top right) and the two ≥ 4 jet channels (bottom
left), and for the high mass channel using the inclusive definition of meff (bottom right), after all the selection criteria but the meff cut. These plots also show the
expected SM contributions obtained from MC simulated samples prior to normalisation using the data-driven likelihood method described in the text. The red
arrows indicate the lower bounds on meff used in the final signal region selections. The expectation for a MSUGRA/CMSSM reference point with m0 = 660 GeV,
m1/2 = 240 GeV, A0 = 0, tan β = 10 and µ > 0 is also shown. This reference point is also indicated by the star on Figure 2. Below each plot the ratio of the
data to the SM expectation is provided. Black vertical bars show the statistical uncertainty from the data, while the yellow band shows the size of the systematic
uncertainties from the MC simulation.
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Figure 1: Exclusion limits in the q̃ � �̃0
1 mass plane for direct [top left] and one-step squark decays with

the chargino mass parameter x = 1/4, 1/2 and 3/4 [top right, bottom left and bottom right respectively].
The colour scale shows the combined limit on the cross section times branching ratio (�⇥BR) at the 95%
C.L from all five signal regions, determined using the result from the signal region providing the best
expected limit for each point. The expected and observed limits assuming the NLO cross section from
supersymmetric QCD and 100% branching fraction are shown as blue and red contours respectively.
In the case of direct decays, the cross section for q̃L,R production is assumed, however, q̃R production
is neglected for the one-step cascade grids, e↵ectively halving the production cross section. This only
applies to the limit contours. For the one-step cascade grids, the nominal cross sections are too low for
any model points to be excluded at 95% C.L., hence no limit contours are drawn.
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SUSY analyses are doing a pretty good job of recasting the results of their 
searches into simplified models and other SUSY scenarios.  

But there are many other analyses that do not provide any re-intepretation and 
many (most) models are not being addressed.

RECAST is a framework for recasting that aims to collect, standardize, and 
facilitate the processing of recast requests from the community.

???
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Phys. Rev. Lett. 104
hep-ex/0912.1057

CDF 4th Generation Search

Phys. Rev. Lett. 102 
hep-ex/0809.4903

D. Whiteson for CDF recasted a previous search for maximal flavor 
violating scalars into a search for 4th generation b-quarks. 

Both scenarios lead to
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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
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• Does not require access to or reprocessing of the data
• Does not involve design of new event selection criteria
• Does not require additional estimates of background rates or 
systematic uncertainties

• Extends the impact of existing experimental searches
• Targets physics scenarios of interest to the community
• Provides accurate interpretation of model-independent and 
signature-based searches in the context of a specific model
• Facilitates the consideration of new models even after the 
analysis is done
• Allows collaborations to control the approval of new results
• Complements data archival efforts

Take home points for RECAST

Discussed regularly in LHC Data Preservation meetings.  
Part of upcoming  DPHEP report to ICFA.
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The RECAST approach requires Level 4 infrastructure, but does 
not require archiving the data.  
‣ DPHEP table is useful, but should not say the preservation 

models are inclusive
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 6 

 

Preservation Model  

  

Use case 

1. Provide additional documentation 

 

Publication-related information search 

2. Preserve the data in a simplified format 

 

Outreach, simple training analyses 

3. Preserve the analysis level software and 

data format 

 

Full scientific analysis based on existing 

reconstruction 

4. Preserve the reconstruction and 

simulation software and basic level data 

 

Full potential of the experimental data  

Table 1: Various preservation models, listed in order of increasing complexity. Subsequent 

models are inclusive. For example, preservation model 4 also includes steps and use cases 

described in models 1,2 and 3.  

 

Level 1: Provide additional documentation 

A model of preservation, without actually preserving the data, would be to provide additional 

documentation. Such a practice is also a recommendation to any preservation effort, and as 

such the guidelines in this section apply to all models. Additional documentation may 

include: more information associated with, or embedded in, publications (extra data tables, 

high-level analysis code, etc.); internal collaboration notes; meta-data related to the running 

conditions; technical drawings; general experimental studies (for example on systematic 

correlations); an expert information database (for instance minutes, slides, news); documents 

available on paper only that could be digitised and stored in electronic format. Care should be 

taken to remove or tag the redundant or noisy information which often appears during the 

analysis (for instance intermediate, non-validated hypothesis or non-pursued technical 

solutions may appear in the daily exchanges but be irrelevant for the final analysis 

configuration). 

 

In the process of the documentation preparation, global information infrastructures in the 

community as well as those within experimental collaborations may be beneficial for a robust 

preservation project. An organised internal documentation migration to a HEP community 

information system like INSPIRE
6
 would be one way to achieve this goal. Auto-

documentation tools like those included in ROOT
7
 should be used to their maximum ability. 

Day-to-day documentation within the collaboration may be stored in a wiki which also has 

the advantage of simple (text-like) preservation option. A common format for popular tools 

(e.g. electronic log books) would also be useful, enabling such metadata to be preserved in a 

similar way. It would be beneficial to experiments to consult with a professional archivist 

who is aware of the standards within the HEP community and elsewhere. In particular, the 

                                                
6
 INSPIRE is the new information platform for HEP, realised by CERN, DESY, FERMILAB and SLAC, which 

will replace and enhance the popular SPIRES system. http://www.projecthepinspire.net  
7
 ROOT is the analysis software framework based on the C++ programming language (http://root.cern.ch), 

widely used in high physics analyses, in particular at the LHC experiments. 
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RECAST is a framework for recasting that aims to collect, standardize, and facilitate the 
processing of recast requests from the community. 

‣ cuts don’t change: re-use background estimates and observation from original analysis
‣ what is needed is to archive the analysis cuts & provide a pipeline for new signal
‣ data is kept private, still goes through necessary approval process as determined by 

collaboration, original paper receives citation & recognition (doi’s tracked by INSPIRE) 

RECAST front-end is a website that collects and organizes the Requests and Responses
‣ standardizes request & response format, API allows for process to be automated, 
‣ back-end implementation is up to collaboration

12

Request:
LHE file with 
new signal

Back-End
controlled by collaboration’s policy

[potentially automated]

Front-End
website

A
P

I

A
P

I

K.C., Itay Yavin [hep-ex/1010.2506], JHEP.

Response
Selection efficiency, 
signal histogram,
cross-section limit
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http://recast.perimeterinstitute.ca/?q=analyses-catalog
http://recast.perimeterinstitute.ca/?q=analyses-catalog
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A beta versions of the front-end website and API have been 
developed thanks to support from the Perimeter Institute.
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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

K.C., Itay Yavin [hep-ex/1010.2506], JHEP.
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cranmer@172-26-28-145:~$ curl http://recast.perimeterinstitute.ca/api/recast-analysis
- 
    uuid: c3afcb6c-ce2f-9104-ed00-6a5cfb02a401
    title: >
        Invariant Mass Distribution of Jet Pairs Produced in
        Association with a W boson in ppbar Collisions at sqrt(s) =
        1.96 TeV
    number_of_requests: 1
    collaboration: CDF

Supports XML, JSON, and YAML

Documentation: http://recast.perimeterinstitute.ca/sites/default/files/PIRESTfulWebService_v1.1.pdf

http://recast.perimeterinstitute.ca/api/recast-analysis
http://recast.perimeterinstitute.ca/api/recast-analysis
http://recast.perimeterinstitute.ca/sites/default/files/PIRESTfulWebService_v1.1.pdf
http://recast.perimeterinstitute.ca/sites/default/files/PIRESTfulWebService_v1.1.pdf
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Reminder:
‣ input to the chain is a standard (Les Houches) input file of signal events
‣ output is the signal expectation (eg. histogram) after selection cuts, ideally 

propagated through to a cross-section limit on events of this type.
One must run the standard chain:
‣ pythia -> simulation -> reconstruction (-> ntuplization)

● collaboration could choose to use fast simulation here
● Perimeter has offered a dedicated cluster to support simulation needed for recasting

‣ hard part: selection code needs to be preserved
● Avoid over-engineering, a tarball with a makefile that can process input.root and produce the 

output signal histogram can suffice.
● must capture analysis code shortly after approval of result

‣ hard part: collaboration approval
● ideally a stream-lined re-approval process since the selection, background estimate, and data 

have not changed

In principle, first steps can be automated, but start with a by-hand effort

18
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The investment by the Perimeter Institute to produce the beta version of the web 
site and API was a major step (completed Dec. 2011)
‣ theorists are encouraged to start submitting requests

The most important issue for CDF right now is to capture the event selection code 
for the final analyses before they are subject to ‘code rot’

‣ book-keeping information about which ntuples are used so that one can 
create ntuples of the same format for a new signal 

‣ event selection code
‣ framework for processing requests can be come later

Computing resources are a concern:
‣ remember, collaborations choose which requests to respond to
‣ the Perimeter Institute has offered access to 100 CPU cores that can be used 

by the collaborations for RECAST (details to be worked out, but think of it as 
an external tier-3 dedicated to RECAST)

Usage patterns to be determined:
‣ maybe the most important usage of RECAST will be to provide a few validated 

‘anchor points’ for larger parameters scans based on fast simulation 
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INSPIRE: Advanced discussions regarding the interaction of RECAST and 
INSPIRE.  
‣ New responses get DOI number from CERN, are aggregated with 

original collaboration publication.  New responses are citable objects, 
and increment citation of original paper

‣ New requests (from theorists) get their own DOI number, so theorist 
can put out paper pointing to their request independently of a 
collaboration response

HEPData: Signal histograms from the new model could go into HEPData.
Les Houches: Meeting on Feb. 13 discussing presentation of LHC results

20

terms of an integral or maximisation over the product of several (possibly fitted) functions, which may
be Gaussian or Poisson distributed, for example.

It would also be very useful and practical if the likelihood was provided in addition in a digital
form. There already exists a generic, unified framework, RooStats [25], currently adapted by many
LHC analyses, which allows to model the probability density functions and likelihoods required as an
input for any statistical inference technique, and also provides a set of major statistical techniques as
c++ classes with coherent interfaces to the statistical model. Publication of likelihoods in a systematic
fashion under a standard digital format would also make combination of results much more feasible.

Recommendation 3c: Additionally provide an digitized implementation of the likelihood
that is consistent with the mathematical description.

We also note at this point that the RECAST [26] project would allow one to obtain the signal
contribution to the likelihood for an arbitrary theoretical model, thus allowing one to build a higher-level
framework for analysis re-interpretation.

3.4 Interpretation of experimental results
So far our recommendations concern generally the presentation of experimental results, irrespective of
whether they report a signal or are used to set limits. Let us now turn to the interpretation of these results,
the presentation of confidence intervals, parameter inference and limit setting.

Many different forms of experimental limits exist. Commonly, one-sided limits are derived in
the absence of a signal observation, as is currently the case, but this will switch to two-sided limits
(constraints) in case of a discovery. These limits may be quoted in various different schemes (such as
Feldman-Cousins, CLs, etc). It is crucial that the limit setting procedure be explicitly defined in order to
permit an informed comparison of the quoted confidence level.

The shape (steepness) of the confidence level is essential information, e.g., for analyses that com-
bine different experimental searches. It is therefore important that constraints are shown at several,
rather than just one, confidence levels. Moreover, for the correct statistical interpretation, the expected
constraints should be given in addition to the observed ones. Of course the optimum would be to here,
too, implement recommendation 3b and publish the full likelihoods.

Regarding uncertainties, as mentioned earlier, it would be useful if confidence intervals were (also)
presented for fixed input PDF’s and other theoretical input, all explicitly tabulated. Moreover, when the
interpretation of the experimental results is done in a “model-independent” way in terms of � ⇥ BR ⇥
acceptance, the modeling of the acceptance should be precisely described. We sum this up as

Recommendation 4: In the interpretation of experimental results, preferably provide the
final likelihood function (following 3b or 3c), or provide a grid of confidence levels over the
parameter space. The expected constraints should be given in addition to the observed ones,
and whatever sensitivity measure is applied must be be precisely defined. Modeling of the
acceptance needs to be precisely described.

Note that Recommendation 4 in principle applies to any (re-)interpretation study, irrespective of whether
it is done by an LHC collaboration or by non-collaboration groups.

As an aside we note that when conducting searches for supersymmetry or other new physics,
experimental collaborations often use grids of models for which signal cross-sections, acceptances, effi-
ciencies, and exclusions are evaluated, and then used to set limits by interpolation. It would be useful if
these grid models were documented and fully specified in terms of model inputs, spectrum information
(e.g., SLHA files), predicted signal cross-sections, acceptance⇥efficiency after selections and cuts, etc..
Also, since the tools provided by theorists constantly evolve, it is useful to document which tools and
versions thereof have been used.
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These are examples 
from theorists 
requesting recasts 
before the website 
was running.
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Cosmology and 
Particle PhysicsRequest examples

Since announcing the RECAST 
website more widely in the last 
week, the first requests have 
started to come in.
‣ here one for CDF Wjj analysis
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CMS SUSY Results, D. Stuart, April 2011, SUSY Recast, UC Davis! 39!

Simplified models, i.e., generalized models 

Interpreted hadronic searches 
in two simple reference topologies:  
gluino & squark pair production 
http://www.lhcnewphysics.org 

AlphaT limits; no theoretical uncertainties 

CMS SUSY Results, D. Stuart, April 2011, SUSY Recast, UC Davis! 39!

Simplified models, i.e., generalized models 

Interpreted hadronic searches 
in two simple reference topologies:  
gluino & squark pair production 
http://www.lhcnewphysics.org 

AlphaT limits; no theoretical uncertainties 

CMS SUSY Results, D. Stuart, April 2011, SUSY Recast, UC Davis! 14!

All-hadronic searches with #T 

Current practice by SUSY searches to present alternative 
interpretations is an example of the recasting technique

this requires estimate of signal efficiency for alternative model
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W’ hunt from Leptoquark search

Phys.Lett.B636
hep-ex/0601047

????.????

M. Schmaltz and C. Spethmann suggested a recast of a leptoquark 
search that was done by DØ to place bounds on W’ particles expected 
in Little Higgs theories,
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hep-ex/0406057 hep-ex/0209078 

In hep-ex/0406057 OPAL recasted a previous search for Standard 
Model Higgs to place constraints on MSSM Higgs scenarios
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Center for 
Cosmology and 
Particle PhysicsOPAL Higgs Searches

hep-ex/0406057 hep-ex/0209078 

Efficient recasting

In hep-ex/0406057 OPAL recasted a previous search for Standard 
Model Higgs to place constraints on MSSM Higgs scenarios
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Center for 
Cosmology and 
Particle PhysicsDELPHI Higgs Searches

DELPHI Col., Eur. Phys. J. C38  (2004) DELPHI Col., Eur.Phys.J. C54 (2008)

DELPHI Col., Eur.Phys.J. C54 (2008)DELPHI Col., Eur. Phys. J. C23 (2002)

Similar recasting of previous SM Higgs searches was done at DELPHI



Kyle Cranmer (NYU)

Center for 
Cosmology and 
Particle PhysicsRecasting single-top 

Several models for AFBtt have a t-channel Z’ or W’ with 
unusual flavor couplings
‣ often implies new single-top production modes
‣ existing single-top analyses with 35 pb-1 are already 

sensitive to these models
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Figure 3: Discriminating variable distributions in the electron and muon tag channels for the two-jet

events used in the t-channel selection.
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Figure 4: Likelihood constructed to discriminate againstW+jets background in the two-jet pretag sample

for the electron (a) and muon (b) channels and for the combined electron/muon channels in the two-jet

tag sample for positive (c) and negative (d) lepton charges.
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Figure 5: Number of events versus lepton type and charge for the cut-based (a) and likelihood (b) analy-

sis. The bins correspond, from left to right, to the µ+,e+,e− and µ− channels.

observed event yields as a function of the lepton type and charge for the cut-based (a) and likelihood (b)

analyses.
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