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Information | | References (55) | | Citations (83) Plots ]

Search for squarks and gluinos using final states with jets and missing transverse

momentum with the ATLAS detector in sqrt(s) = 7 TeV proton-proton collisions.
ATLAS Collaboration (Georges Aad (Freiburg U.) et al.) Show all 3024 authors.

and PDF from arXiv.org
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Analysis re-interpretation: “recasting”
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TG GLE | Discussion (0) Ev.'w:esi
po - nqm 1
shtis! || ATLAS Note
Report number ATLAS-CONF-2011-155
Title Search for supersymmetry with jets and missing transverse momentum: Additional model interpretations
Corporate Author(s) The ATLAS collaboration . . . .
Imprint 14 Nov 2011. - mult. p. Additional model interpretations require a
i Hadron Collder Physics Symposium 2011, neywy signal histogram, which is obtained
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Status of analysis reinterpretation
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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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Status of analysis reinterpretation
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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.

Excerpt from Les-Houches document:
We also note at this point that tHRECAST][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-le

framework for analysis re-interpretation.
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RECAST K.C., ltay Yavin [hep-ex/1010.2506], JHEP. oot

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

Front-End
:> website —

Response

Request: — ~
LHE file with o o M S
ile wi < < Selection efficiency,
new signal signal histogram,
cross-section limit

Back-End

controlled by collaboration’s policy
[potentially automated]

Kyle Cranmer (NYU)



http://recast.perimeterinstitute.ca @T’

Feedback Logout My Account

RECAST [beta]

Analyses Catalog Requests My Subscriptions About Developers News Help

Analysis Catalog =~ New Analysis

(e | Colsborstion | Subectbers [ Maguests | Actve | Completed [ Actlees

Search for Diphoton Events with Large
Missing Transverse Momentum in 1 fbA-1 of

view | edit | un-subscribe | add

Atlas 1 1 0 1
7 TeV Proton-Proton Collision Data with the request
ATLAS Detoctor
Search for New Phenomena in Events with 0 0 0 0 view | edit | subscribe | add
Three or more Chargad Leptons request
Multileptonic SUSY searches (o V13 2 1 1 0 view | un-subscribe | add request
Search for Anomalous Production of
Multilepton Events and R-Parity-Viclating CMS 0 0 0 0 view | subscribe | add request
Supersymmetry in Js = 7 TeV
Search for a Vector-like Quark with Charge
2/3 Int + Z Events from pp Colisions at cMS 0 0 0 0 view | subscnbe | add request

sqrifs) = 7 ToV
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http://recast.perimeterinstitute.ca/?q=analyses-catalog
http://recast.perimeterinstitute.ca/?q=analyses-catalog
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High Level Design S e |

Initiator : RECAST RECAST API RECAST back-end
User front-end

| | Experimentalist : Analysis Collaboration

|
. | .

Add Request | Subs?rlber Framclawork Approvalll Board
| | |
| | |

Notify Subscriber | | |
| |
| |

e Accept Request i i
| |
Send Request (LHE,...) | |
| |
| |
Submit Jobs l i
= |
(BD New Result i
| |
V% ! !
Request Approval | |

: >

| Grant Approval
< i

| |
Send Result i i
4 | |
| | |
Notify | | |
! | | |
—— : | | |
| | |

K.C., ltay Yavin [hep-ex/1010.2506], JHEP.
A beta versions of the front-end website and API| have been

developed thanks to support from the Perimeter Institute.
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Example: Recast Jets+MET for T-Quarks e, @
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S P I R E Welcome to INSPIRE! INSPIRE is out of beta and ready 1o replace SPIRES. SPIRES will be switched off soon. If you have
I N questions, comments or concems, please email us at feedback@inspirehep.net.

Information IRo!omncu (29)1 [Cn.uonl qzﬂ

T-Quarks at the Large Hadron Collider: 2010-12.

Maxim Perelstein (Comell U, LEPP), Jing Shao (Syracuse U.),

Phys.Lett. B704 (2011) 510-514 .

e-Print: arXiv:1103.3014 [hep-ph] mf T LHCL=ph
- — LHCL=1f

Abstract: We study the potential of the current Large Hadron S i i ! Do,L=25m
Collider (LHC) 7 TeV run to search for heavy, colored vector-like 3 4005
fermions, which are assumed to carry a conserved Z2 quantum 5 ; \
number forcing them to be pair-produced. ... We estimate the § : ST
bounds based on the published CMS search for events with jetsand o A8 """ O\
missing transverse energy in the 35 pb-1 data set collected in the S " AR
2010 run. 200; ‘“_::-:«;-\\ “l \l
When models are not considered by the L1 LT 3 .
collaborations, physicists often resort to fast | R R
simulation (PGS, DELPHIS). Motivation for Rec. 2b: o w0 W @)

T-odd Quark Mass (GeV)
Recommendation 2b: Provide and maintain a public simulator developed by the collabo-

ration, or provide official support of an existing one. The public simulator would provide
the mapping from the pre-detector data to the post-reconstruction data

Kyle Cranmer (NYU)




Example: Recast Jets+MET for T-Quarks e, @8
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S P I R E Welcome to INSPIRE! INSPIRE is out of beta and ready 1o replace SPIRES. SPIRES will be switched off soon. If you have
| N questions, comments or concems, please email us at feedback@inspirehep.net.

Information lRe!omncu (29)1 [CIlatlons (2)1

T-Quarks at the Large Hadron Collider: 2010-12.

Maxim Perelstein (Comell U, LEPP), Jing Shao (Syracuse U.),

Phys.Lett. B704 (2011) 510-514
e-Print: arXiv:1103.3014 [hep-ph]

Now a specific request has been submitted to RECAST for this signal to be
sent through their CMS Jets+MET analyses

Latest Requests

T

Search for Supersymmetry in pp Collisions at 7
1111.0012 TeV in Events with Jets and Missing
Transverse Energy

Littlest Higgs
with T-Parity

Plan: INSPIRE will issue DOl numbers for both request and response.
- Citations to response will increment collaboration’s original paper citation count.
- Citations to request will increment original theory paper citation count.

Kyle Cranmer (NYU)
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Examples & Interest
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HEP 6 records found Latest Requests
1. Electroweakinos Hiding in Higgs Searches.
©-Print: arXiv:1112.4834 [hep-ph]
References | BibTeX | LaTeX(US) | LaTeX(EV) | Harymac | EndNote i isi
et ' and POF from anv.on 39th for Supea:symmetry in p'p F:olllswns at7 Littlest Higgs
Detailed record 1111.0012 TeV in Events with Jets and Missing ith T-Parity

2. Natural SUSY Endures.

e-Print: arXiv:1110.6926 [hep-ph]
References | BibTeX | LaTeX(US) | LaTeX(EV) | Harymac | EndNote
Abstract and Postscript and PDF from arXiv.org

3. The Status of GMSB After 1/fb at the LHC.
Yevgeny Kats, Patrick Meade, Matthew Reece, David Shh. RUNHETC-2011-19, YITP-SB-11-36. Oct 2011. 43 pp.
e-Print: arXiv:1110.6444 [hep-ph]

References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
Abstract and Postscript and PDF from arXiv.org

Detailed record - Cited by 18 records

4. Simplified Models for LHC New Physics Searches.
LHC New Physics Working Group Collaboration (Daniele Alves (SLAC) ef al). arXiv:1105.2838. May 2011. 40 pp.
e-Print: arXiv:1105.2838 [hep-ph]
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
Absiract and Postscript and PDF from arXiv.org

5. LHC Charge Asymmetry as Constraint on Models for the Tevatron Top Anomaly.
Nathaniel Craig (Princeton, Inst. Advanced Study & Rutgers U., Piscataway), Can Kilic, Matthew J. Strassler (Rutgers U.
Published in Phys.Rev. D84 (2011) 035012
e-Print: arXiv:1103.2127 [hep-ph)
References | BibTeX | LaTeX(US) | LaTeX(EV) | Harvmac | EndNote
Abstract and Postscript and PDF from arXiv.org; Journal Secver - Phys.Rev.

Detailed record - Cited by 25 records

6. Discovering a Higgs boson decaying to four jets in supersymmetric cascade decays.
Brando Bellazzini, Csaba Csaki (Cornell U., CIHEP), Jay Hubisz, Jing Shao (Syracuse U.). Dec 2010. 10 pp.
Published in Phys.Rev. D83 (2011) 095018
o-Print: arXiv:1012.1316 [hep-ph)

References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
Abstract and Postscript and PDF from arXiv.org; Journal Server - Phys.Rev.
Detailed record - Cited by 10 records

Transverse Energy
Michele Papucci, Joshua T. Ruderman (LBL, Berkeley & UC, Berkeley), Andreas Weiller (DESY & CERN). DESY-11-193

These are examples

from theorists

requesting recasts

&——— before the website

was running.

2031 st D41 el

-

:: 2011:susy-recast ::

SUSY Recast

Do Ao B9 2011
Lataton  University of Calforng Ceve
hcrg Buatinr M & Viatars Comtar, Paunder s R

1), 2095 TOw Rini S suswniry pif

Kyle Cranmer (NYU)
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Making this happen e, @
The investment by the Perimeter Institute to produce the beta version of the web
site and APIl was a major step (completed Dec. 2011)

» theorists are encouraged to start submitting requests

Major opportunity for recasting during the LHC shutdown. Analysis code decays
rapidly, so we should be ready to start archiving them by this time next year.

» resources for technical support potentially available from Perimeter and LPCC
to help collaborations develop the backends

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

Today: encourage collaborations to carry out a pilot program

Kyle Cranmer (NYU) 12



Relationship to Rivet commeroer e Y
Some analyses are being incorporated into Rivet.

» generally background subtracted and unfolded to particle-level

» primarily used for MC tunings
In that sense RECAST is complementary

» the detector simulation performs folding

+ as is done by current “additional model interpretations” documents
» primarily aimed at searches

One could imagine some interaction between the projects

Kyle Cranmer (NYU) 13
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The bigger picture ﬁzzr,z‘f:.::;;?cf(%

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

A — Today's focus
7 O, h |
G(‘P\ @44 Ss;
oe O, g
%
Funding Presentation of
Agencies RECAST LHC Results
RN
/0,.@8@061,6 6\)60\

S
W " Q\GQ‘

Kyle Cranmer (NYU)
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Take home points for RECAST ((Tﬁ

* 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

Discussed regularly in LHC Data Preservation meetings.
Part of upcoming DPHEP report to ICFA.

Kyle Cranmer (NYU)



Backup
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What is needed to put analysis into RECAST? e, @

PARTICLE PHYSICS

Reminder:
> input to the chain is a Les Houches input file of signal events

> output is the signal expectation 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
Resources for technical support may be available from LPCC and Perimeter

Kyle Cranmer (NYU) 17



Interaction with INSPIRE & HEPData “T’
INSPIRE: Advanced discussions regarding the interaction of RECAST and
INSPIRE.

» New responses get DOl 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

Searches for New Physics: Les Houches Recommendations for the
Presentation of LHC Results
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.

Kyle Cranmer (NYU)
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Examples of Recasting
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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

CMS preliminary L =35 pb',\'s =7 TeV

; 500 T T rn T T T T T CMS Pl‘ellmlnary Llnt =35 pb-l VS =7 TeV
= .L L ~ o~ _
o | T=LsP %—/CObsLT\;tesd Limit, NLO DF 6., tani=s, 10| S © )
g - ==+ Median Expected Limit N DO § 3 tanp=3,u<0 | O 900 oProd = gNLo-acD L2
..Q. B Expected Limit = 10 [j LEP2 - _ g E s NLO-QCD g
£ 400— 9(800)6ey Ij - ] % o
B LEP2 | - A =
; tang =10, A =0,u>0 . il = 10 €
i 0 3(800)GeV ] —
-l
S - 5
........ g(650)GeV | °
[ eLm1 N ] §
9(500)Gey ‘., = - 7]
200_ O, g(500)Gev ]
: 1 00 I 1 1Rl | | 1 1 E 11 1 1
, I 400 500 600 700 800 900 1000
600 (GeV)
mo (GEV) glumo
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CDF 4th Generation Search hinjac st

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 ¢/*¢*pjE 1

Phys. Rev. Lett. 102 Phys. Rev. Lett. 104
hep-ex/0809.4903 hep-ex/0912.1057

Kyle Cranmer (NYU)



Recent CDF same-sign suite commoLocy ano ﬁ%
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W’ hunt from Leptoquark search Crpep bl |

M. Schmaltz and C. Spethmann suggested a recast of a leptoquark
search that was done by DJ to place bounds on W’ particles expected
In Little Higgs theories,

I-

; oy

LQ/ 1 q
7~
g B
q, LQ q q’
<<

Phys.Lett.B636
hep-ex/0601047

Kyle Cranmer (NYU)



OPAL Higgs Searches Crpep bl |

In hep-ex/0406057 OPAL recasted a previous search for Standard
Model Higgs to place constraints on MSSM Higgs scenarios

hep-ex/0209078 hep-ex/0406057

Kyle Cranmer (NYU)



OPAL Higgs Searches @Tﬁ

In hep-ex/0406057 OPAL recasted a previous search for Standard
Model Higgs to place constraints on MSSM Higgs scenarios

hep-ex/0406057

hep-ex/0209078

Efficient recasting

my, | M, Efficiency for the process H,Z—bbbbqq at /s
(GeV) | (GeV) || 192 GeV | 196 GeV | 200 GeV | 202 GeV | 206 GeV |

100. 12. 0.689 0.684 0.717 0.733 0.693
100. 20. 0.651 0.639 0.653 0.659 0.586
100. 30. 0.460 0.461 0.461 0.470 0.480

100. 40. 0.270 0.260 0.283 0.315 0.323
100. 48. 0.328 0.325 0.361 0.392 0.400

Kyle Cranmer (NYU)
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DELPHI Higgs Searches s:zr,z‘;f.:ﬂz';?cf‘%

Similar recasting of previous SM Higgs searches was done at DELPHI

~ —
H ( . H ~<
s € N
€ 7'+ .

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

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

Kyle Cranmer (NYU)
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Recasting single-top '::zr,z‘f:.:;::;?cs(‘{
Several models for Arstt 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-* are already ———————
sensitive to these models d

Signal region for these models

ﬂ : IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII (D | | ]
S [ ATLAS Prellmlnary @\ 7TeV | = 2‘21 3\Preliminary @\s=7TeV
S 4 3 ]
o 90 D ]
3 40 — Electron, 2 jets E 18 E
% i g 16 s
Z 30 L Z 14 E
i 12 E
o0 b 10 =
10 :_ ......
of |
0 50 100 150 200 250 300 350 400 u e 5 W

Hy(jets) [GeV] Lepton flavour and charge
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Main points for data preservation g;g;;f;mf%’
Physics case for recasting analyses is clear

» several examples demonstrating our existing analyses are sensitive to a
broader class of models

» significant interest in theoretical community, including dedicated human
and monetary investments

Analysis archival is not just about long-term, “what-if” scenarios
» extend to areas where physics impact is immediate
» in particular, try to archive analyses of 2012 data.

Analysis archival is complementary to data archival
» analyses archival eliminates many costs/risks/objections...

- does not require open-access to data, analysis code, etc.
- a potential answer to data management plans for LHC experiments
» it also poses new challenges:
- decay time is weeks, not years! Must act while analyses are still alive.

- useful from a reproducibility stand point, even within the collaborations

» requires Level-4 infrastructure, but it is not inclusive of L1-3

Kyle Cranmer (NYU) 27



DPHEP: Which preservation model? e @

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
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 | Full scientific analysis based on existing
data format reconstruction

4. Preserve the reconstruction and Full potential of the experimental data
simulation software and basic level 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.

Kyle Cranmer (NYU) 28



