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Why LEP data?

* News: In 2024, the DELPHI collaboration decided to open the data and original software stack to the

physics community for public access.

 The LEP data is:

- The largest e e~ collision data above Z pole on the world.
» A chance to extract new insights from legacy data with today’s advanced theory and ideas.
* A unique real-data for developing and validating analysis methods for CEPC.

A rare opportunity to test modern Al/ML-based experimental technigues on real data rather than pure
simulation.

« () You may hesitate: the data is almost 30 years old, can we get information from the data, and do the
analysis using the old data”?



Outline

n Overview

About LEP; Detectors; History; Data
Access Policy

DELPHI Open Data

Location; Metadata; Software ...

Analysis Example

Data-MC consistency; potential topics ...

n other LEP experiments

About DPHEP collaboration; old-data to EDM4hep




Overview: the Large Electron Positron Collider

The Large Electron-Positron (LEP) collider is the
largest electron-positron accelerator ever built.
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Detectors on the LEP

Muon system

Magnet Field Tracking system PID ECAL HCAL note Note
-~ VTX, Inner drift, TPC, - very new
DELPHI 1.2T | Outer drift, dE/dx, HGC Iron + streamer ~ technologies
(R~ 2.6 m) (~ 3%) dual-radiator RICH (~23%/E%% ® 1.1%) tubes -+ alarger variety of
(R: ~ 1.2 m) techniques
15T VTX, Inner drift, TPC HGC (220 000 o + streamer ¥ ’I;iahs;‘oor:sb:gsnew
ALEPH (R ~.2 7/ m) (2~3%) dE/ax channel) tubes ranularitg more than
| (R: ~ 1.80 m) (~18%/E05 ® 1%) 9 y mo
energy resolution
05T VIX, TEC, z-drift g -BGO . Iron + streamer Inside magnet - measuring !eptgns/
L3 (R~ 5.93 m) (~2.5%) (<1% above 10 GeV) tubes volume photons with high
' (R: ~0.47 m) ’ resolution
VTX, Large jet drift, z- proven and reliable
OPAL 0.435T drift : TOF ~ Lead-glass block | Iron + streamer ~ technologies
(R~2.18m) (~3-4%) - (~6.3%/E%5 ® 0.2%) tubes .+ ensure to be ready in
(R: ~ 1.8 m) | time

O. Callot, P. Charpentier, C. R. Physique 3 (2002) 1131—1141. and its references
B. Adeva, et al., L3 Collaboration, Nucl. Instrum. Methods Phys. Res. A 289 (1990) 35—102

Nucl.Instrum.Meth.A 294 (1990)



Overview: the Large Electron Positron Collider

* From 1990 to 2000, the LEP operation be divided into two Table 2
arts: Overview of LEP performance from 1989 to 2000.
P ' [ Ldt is the luminosity integrated per experiment
LEP 1 (1990~1995, 91.2 GeV) and LEP 1l (1996~2000, 161~ over each year and Iy, is the total beam cur-
rent 2ky1,. The luminosity £ is given in units of
205 GeV). 1030em—2 s
Year f Ldt Eb kb I tot L
- The LEP terminated in 2000, while the collaboration activity (pb™")  (GeV/c?) (mA)
continued till 2017.
1989 1.74 45.6 4 2.6 4.3
CERNCourier2025SepOct 1990 8.6 45 6 4 3.6 7
LEP, CERN (24%) 1991 18.9 45.6 4 3.7 10
1992 28.6 45.6 4/8 5.0 11.5
_ ALEPH 1993 40.0  45.6 8§ 55 19
100 - B DELPH 1094 64.5  45.6 8§ 55 231
- L3 1995 46.1 45.6 8/12 8.4 34.1
1 24. 5 - 4 4.2 :
50 - - OPAL 996 7 80.5 - 86 35.6
1997 73.4 90 - 92 4 5.2 47.0
1998 199.7 94.5 4 6.1 100
0 1 1999 253 08 - 101 4 6.2 100
1980 1990 2000 2010 2020 2000 233.4 102 - 104 4 5.2 60
Click on the figures for references or data sources. CERN-SL-2002-009-OP 6


https://inspirehep.net/literature/587904
https://cerncourier.com/wp-content/uploads/2025/09/CERNCourier2025SepOct-digitaledition.pdf
https://cerncourier.com/wp-content/uploads/2025/09/CERNCourier2025SepOct-digitaledition.pdf

Data preservation and policy around 2004

* Since 2004, the data have been Availability of OPAL data in future

arCh |Ved to al IOW thel ruse fOr The date for OPAL’s transition to archive mode has not yet been fixed. To oversee use of the OPAL data after the transition, we will establish a “long-term OPAL

physiCS ana|yse$ after the closure of editorial board” (long-term EB), to give technical assistance to people using the data, and to review publications. We expect any group wishing to use the OPAL
data archive to seek the approval of the long-term EB. A group wishing to use the data should normally include former members of the collaboration. If this is not

the collaborations.

the case, but the long-term EB is convinced by the proposed analysis, then they will select one or two EB members to participate.

 Four collaborations formulated their

long term data access policies. Authorized Users.

. However requests for data access The use of archived Aleph data is authorized to former members of the Aleph
19 Collaboration and their collaborators. The use of a subset of data for teaching and
should be approved by the pedagogical purposes, under the guidance of former members of the Collaboration, is

collaborations. allowed.

Rules for long-term access to DELPHI archived data (01/12/03)

The DELPHI data consist of the so-called Short DSTs and Extended Short DSTs (SDST and XSDST) stored in Castor.

Requests for access, for both physics research and pedagogical purposes, will have to be made through the acting DELPHI spokesperson

The acting DELPHI spokesperson has the right to veto access to DELPHI archived data if it is considered to be against the interest of DELPHI or science in general

The acting DELPHI spokesperson will consult an “Archived data board” with respect to the involvement of former DELPHI members mentioned below

The “Archived data board” will consist of the latest appointed members of Coordination, DEC and Research Line convenors

Access to the archived DELPHI data will ONLY be authorised to non-former DELPHI persons in collaboration with one or more former “expert” DELPHI members

Expert DELPHI members will be considered as those having extensively participated in the analysis of DELPHI data closely related to the newly proposed analysis

A paper resulting from the use of archived DELPHI data will have to be co-signed by these collaborating former DELPHI members

An “internal DELPHI referee™ will have to be consulted before approval for publication; he/she will act as if a Journal referee

This access policy will become applicable one year after the vast majority of the presently planned papers are published and will remain valid until further notice. The starting date will ultimately be defined by the Collaboration Board

7



Update of DELPHI’s policy

« |In 2024, the DELPHI collaboration decided to
open the data and original software stack to the
physics community for public access (see
DEL PHI data preservation, re-use, and open
access policy) :

- original DELPHI analysis framework
 simulation & reconstruction
+ the event display

 and documentation.

« Other experiments’ datasets are archived on
EOS awaiting similar release (see 4th DPHEP
Collaboration Workshop).

DELPHI data preservation, re-use, and open access policy

The DELPHI collaboration,
12 March 2024

run conditions are vanishing. Therefore, the collaboration strongly discourages attempts to redo high-
precision analyses. Despite this, the data still holds potential for further exploration and discovery.
Therefore, the data should be preserved and made accessible to the public for various purposes, such
as education and citizen science. This document outlines the data preservation, re-use, and open access
policy for this valuable data set.

Potential users of the data are encouraged to get in contact with DELPHI scientists to understand
the Iimitations and possibilities. They are also encouraged to register their activity with the DELPHI data
preservation board. DELPHI aims to implement the FAIR 'principle for its data?, but its full implement-
ation will be subject to available person power.

Detailed and up to date information about the status and contacts will be made available via the
DELPHI web page at http://delphiwww.cern.ch.

1 DELPHI Data

The data released by the DELPHI experiment consists of data sets collected during the operation of the
experiments between 1989 and 2000. Additionally, various simulated data sets that simulate a large
number of physics processes are also being released.

The main format of the data is called SHORT DST, which contains physics information in a
compressed format. Reading of this data is supported by various software packages, as described in
the documentation. In addition, the original RAW data is also available. Its main purpose is to study
individual events with the event server and the display. Currently, the data 1s available via the CERN
EQOS storage system, with a backup on CERN’s tape archive system, CTA. At a later point in time, the
data should also be accessible via the CERN Open Data Portal.

Publications based on the DELPHI data shall give credits to the collaboration and clearly identify
the data which has been used, e.g. by quoting an identifier, such as a DOI when available.

Following the convention of CERN, all metadata and data are released under the terms of the CCO
waiver.


https://delphi-www.web.cern.ch/delphi-www/delsec/finalrules/DELPHI_Data_preservation-8.pdf
https://delphi-www.web.cern.ch/delphi-www/delsec/finalrules/DELPHI_Data_preservation-8.pdf
https://indico.cern.ch/event/1432766/timetable/#20241002.detailed
https://indico.cern.ch/event/1432766/timetable/#20241002.detailed

 Where is the data stored?
- How is the data organized?

 Format? Metadata?

DELPHI Open Data

Q&A * How to read the data?

« What is in the data files?

- What can we do using this data?




Where is the data stored?

- The DELPHI data release can be e
accessed through the [CERN Open el | - orurri e

DELFPHI Oataset.Collision
=0 XD

Data Portall.

v Dataset (12,727)

DELPHI collision data sticO0_ul
XShort DSTs, STIC single arm events ; 200C data, 5th proc. Fix 1
+ Caollizion (282)

S mulatec (12,445) m m m

Qocumantation (10)

Adcut f_‘f' DELPHI collision data scan00_e1
o n e C a n aC C eS S t e .t r O u g A-"“'—"’é Y RTXS, events aftar DAFNE tag for scanning; 2000 data,bth proc. Fix 7
Guide (7)
M Policy {1 =0 D

Srwitonneant (1)

server. / e0s / O p en d d t d / d e -I. p h -i Cordtton (1 DELPHI collision data rawd_2

News (1) RAW cata of ALL events; LCPZ data
Supplementaries (1€) m m m

Logbook (1)

Manual (7)

DELPHI collision data lept00_e

(base) » delphi pwd

/eos/opendata/delphi
(base) » delphi 1s
collision-data condition-data documentation logbooks raw-data simulated-data upload

Note: Click on the figures for references. 10


https://opendata.cern.ch/
https://opendata.cern.ch/
https://opendata.cern.ch/search?q=&f=experiment:DELPHI&f=type:Dataset+subtype:Collision&l=list&order=desc&p=1&s=10&sort=mostrecent

Where is the data stored?

» The entire data and MC samples ! Simulation: 16 TR A
. Y,
holds 36 TB. - N
Reconstructed data:
- We can contact IHEP computing 1991-2000, 14 TB
center to mount the EOS service on  \_ S
the IHEP cluster. [ Row Data: 1990-2000, 6 TB |

(base) » delphi pwd
/eos/opendata/delphi

(base) » delphi 1s
collision-data condition-data documentation logbooks raw-data simulated-data upload

11



How is the data organized?

The DELPHI data release covers both real and simulated datasets, including four
kinds of formats (see /cvmfs/delphi/docs/data/format.html).

Short DS‘I‘][Long DST j[’(sl«ort DST - [Full DST data]: contain information about reconstructed

> < charged tracks and neutrals which may be used in physics
Full DST analyses.

; i - produced by [DELANA], the DELPHI Data Reconstruction

. Roaw Data ) and Analysis Program from the DELPHI RAW data.

12


http://delphiwww.cern.ch/~sacquin/dst_content.ps
http://delphiwww.cern.ch/offline/analysis/delana.html

How is the data organized?

Analyses should always use short or extended short DST format, because these
generally contain fixes which were applied after the reconstruction itself.

_/

-

[Sl«ort DS‘TJ[I_ong DST][Xsl«ort DSTj
[ Full DST
i Raw Data )

[Short DST data]

analysis of the p
teams in DELPH

. @ more compact data set which allow faster
nysics data used primarily by the hadronic

produced by DSTANA, the DST Analysis and fixing

package,

written by PHDST, the DELPHI package for DST

productions,

from the DELPHI DSTs.

[Long DST data]: used primarily by the DELPHI leptonic teams.
produced using the same software as the Short DST's,
contain the Full DST information (with fixes and particle
identifications), followed by the Short DST structure.

During LEP2

[Extended Short

DST data)]: the main data format of Delphi

collaboration for the LEP2 data analysis.

13


http://delphiwww.cern.ch/spassoff/des/shortdes.ps
http://delphiwww.cern.ch/spassoff/des/longdes.ps
https://opendata.cern.ch/record/80505

How is the data organized?

. . . &) ) O https:)/delphi-waw.web.cern.chjoffline/data/castorfht... - O <= @ o W)
- The DELPHI data sets are organized in a dedicated 5
nickname scheme, which indicates. _ o . 1
U DELPHI data and simulation sets for analysis

Created: 11/7/2010 12:58 MEST

- Format; Data (pre-selection) or MC (+channels)

year processing category
2FERM
* Year 1991 Vot DATA
UNKNOWN DATA
2FERM
. . . v92d2
« \ersion of the calibration software N oA
c ATA
1902 4FERM
. . vO2e2 2FERM
» The nicknames and the corresponding content are o
listed in DELPHI data and simulation sets for analysis. B —
vi3ci 2FERM
DATA
NOTE: This is the delana output only : ——— NOT TO BE USED FOR GENERAL ANALYSIS 4 o il DATA
4FERM
v93d2 2FERM
Nickname Channel Lab ecm files DATA
dsto92 e DSTO CERN 91.25 344 = kil
vo4b3 2FERM
vO4c DATA
Nickname Channel Lab ecm files HIGGS
lept92_e LEPT CERN 91.25 64 1084 AFERM
v94c2 2FERM

Note: Click on the figures for references. 14


https://delphi-www.web.cern.ch/offline/data/castor/html/
https://delphi-www.web.cern.ch/offline/data/castor/html/
https://delphi-www.web.cern.ch//offline/data/castor/html/byyearproccat_1992_v92e_data.html

How is the data organized?

The file lists of each nickname can be find using FATFIND. lxlog;n®$3:~$ fatfind -N short
nort91l 11

nort92 _d2
nort92 e?
nort93 cl
nort93 d2
nort94_c?
nort95 _d2
nort9e el
nort9e_f1
nort 140 95b1
nort_z@0 93cl
nort z0 94b3

: nort _z0 95c?2
«

/eos/opendata/delphi/collision—-data/R07913/R07913.7.al 10rt_z@_95d1
/eos/opendata/delphi/collision-data/R07913/R07913.8.al nort@dz cl

/eos/opendata/delphi/collision-data/R07913/R07913.9.al hortffz el

/eos/opendata/delphi/collision—-data/R07913/R07913.10.al —
/eos/opendata/delphi/collision-data/R07913/R07913.11.al 10 rt@@z_eZ
/eos/opendata/delphi/collision—-data/R07913/R07913.12.al hort0@z s1i
/eos/opendata/delphi/collision—-data/R07913/R07913.13.al —
/eos/opendata/delphi/collision-data/R07913/R07913.14.al nortédz_ul
/eos/opendata/delphi/collision-data/R07913/R07913.15.al nortP0z u?
/eos/opendata/delphi/collision—-data/R07913/R07913.16.al =
/eos/opendata/delphi/collision—-data/R07913/R07913.17.al 10 rt96_f2

/eos/opendata/delphi/collision—-data/R07913/R07913.18.al nort96z_ gl
/eos/opendata/delphi/collision-data/R07913/R07913.19.al i
/eos/opendata/delphi/collision-data/R07913/R07913.20.al nort96z_g2
/eos/opendata/delphi/collision-data/R07913/R07913.21.al nort9/7 e?

Short description and brief metadata are also provided.

[root@anjaro-B229 workl]# fatfind alld@o _u?2
This 1s what I found:
NICK : ALLD@@ U2
GNAME: /CASTOR/CERN.CH/DELPHI/TAPE/C001-126
DESC : XShort DSTs, all events after DAFNE tag; 2000 data,5th proc. Fix 2
COMM : 126 files, total size = 31.479 Gb, in 126 files

.al
.al
.al
.al
.al

/eos/opendata/delphi/collision-data/R07913/R07913.
/eos/opendata/delphi/collision—-data/R07913/R07913.
/eos/opendata/delphi/collision-data/R07913/R07913.
/eos/opendata/delphi/collision-data/R07913/R07913.
/eos/opendata/delphi/collision-data/R07913/R07913.
/eos/opendata/delphi/collision—-data/R07913/RA7913.

nh o0 n n n n n N 0 D N UL B D

1
2
3
4
5
6
.
3
9

OO0~~~ OOU B WN =




Even though physicists have access to all data at the TB-level, they often only need

How is the data organized?

to work with GB-level data to complete many physics analyses.

year

1991

1992

1993

1994

1995

1996

1996

1997

1998

1999

2000

center-of-mass

energy
91.2

91.2

91.2

91.2

91.2

161

172

183

189

192~202

204~206

nickname

short91_f1

short92_e2

short93_d2

short84_c2

short95_d2

alld96_e161_g2

alld96_e172_g2

alld97 e183_g2

alld98_e2

alld99_e2

alld00_u2

humber of

files

45

172

181

479

246

45

28

136

357

322

126

total size

(GB)
4.003

16.911

17.233

38.339

20.703

11.241

6.802

33.282

88.708

79.568

31.479

Description

Short DSTs,"OR" of the physics teams; 91 data 7th pr.
(ANA_F) Fix 1

Short DSTs,"OR" of the physics teams; 92 data 5th pr.
(ANA_E) Fix 2

Short DSTs,"OR" of the physics teams; 93 data 4th pr.
(ANA_D) Fix 2

Short DSTs,"OR" of the physics teams; 94 data 3rd pr.
(ANA_C) Fix 2

Short DSTs,"OR" of the physics teams; 95 data 4th pr.
(ANA_D) Fix 2

XShort DSTs, all events after DAFNE tag; 96 data, 7th
proc. Fix 2

XShort DSTs, all events after DAFNE tag; 96 data, 7th
proc. Fix 2

XShort DSTs, all events after DAFNE tag; 97 data, 7th
proc. Fix 2

XShort DSTs, all events after DAFNE tag; 98 data, 5th
proc. Fix 2

XShort DSTs, all events after DAFNE tag; 99 data, 5th
proc. Fix 2

XShort DSTs, all events after DAFNE tag; 2000
data,5th proc. Fix 2

16



How to read the data?

- Software: o

sudo podman run -d —--name cvmfs ——replace \
——privileged \
——network host \

» QObtain the DELPHI software through ——device /dev/fuse \

—e CVMFS_HTTP_PROXY="DIRECT" \
CVM FS —e CVMFS_CLIENT_PROFILE="single" \
—e CVMFS_REPOSITORIES="cvmfs-—
config.cern.ch,sft.cern.ch,unpacked.cern.ch,delphi.cern.ch,opendata.cern.ch"™ \

—e CVMFS_QUOTA_LIMIT=8000 \
-v /var/cvmfs:/var/lib/cvmfs \

« Mount /cvmfs/delphi.cern.ch on Linux ~v /cmfs:/cunfs: rshared \

registry.cern.ch/cvmfs/service

« Data: ®

sudo podman run ——rm —-it —--name delphi-eos ——privileged\
——network host \

—v /cvmfs:/cvmfs —-v /eos:/eos:rshared \

« EOS is mounted in the official container v "$PHD" s /work —w /viork \
——user root \
Of DELPHI g;’;;ab—reglstry.cern.ch/delph1/deployment/de1ph1/a19_64_xrd \

- Validated in my personal computer: ¢

source /cvmfs/delphi.cern.ch/releases/almalinux-9-x86_64_xrd/latest/profiles/delphi.sh

M a n ] a r O I_ '| n u X 2 5 . @ . 1 @ + C O n t a '| n e r' source /cvmfs/sft.cern.ch/lcg/views/LCG_107/x86_64-el9—-gccll-opt/setup.sh

Technique issues can be resolved by chatGPT & 17


https://opendata.cern.ch/docs/delphi-guide-cvmfs
https://opendata.cern.ch/docs/delphi-guide-cvmfs
https://cvmfs.readthedocs.io/en/stable/cpt-quickstart.html
https://opendata.cern.ch/docs/delphi-guide-docker

Event display: DELGRA

HAC radius: 320-479 cm

HPC radius: 208 ~ 260 cm

TPC outer radius: 35~111 cm

Forward Chamber A Barrel Muon Chambers
/i
Forward RICH , Barrel Hadron Calorimeter
Scintillators

Forward EM Calorimeter y / 7 —— Superconducting Coil

Forward Hadron Calorimeter ! 'High Density Projection Chamber

Forward Hodoscope \ e — : _Outer Detector

Forward Muon Chambers .

: ‘Barrel RICH
Surround Muon Chambers

Small Angle Tile Calorimeter

'Quadrupole

Very Small Angle Tagger

\@—‘:am Pipe

[Uf B 5 “_Vertex Detector

\Inner Detector

E* \\\ . ..
% D E L I H I \Time Projection Chamber

See more display in https://delphi-www.web.cern.ch/delphi-www/delfigs/events/events.html



https://delphi-www.web.cern.ch/delphi-www/delfigs/events/events.html

How to read the data?

Official Framework
i Foran 7 | |

PSSR ONe e o N . ‘
iy ; — . oo s ) f‘
- p — ’ . S g i = W e
) 1 . - - _ “'__ L ar o o e B 4
3 :‘
& b
)
I \
I

DELPHI DST}—

Officil Tutorial in F7, C++

omunit package in C++, python

[DELPHI-nanoAOD] j T ——————
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https://gitlab.cern.ch/delphi/modern-delphi-examples
https://gitlab.cern.ch/delphi/modern-delphi-examples
https://github.com/jingyucms/delphi-nanoaod

What is in the data files?

Several converted root files: /cefs/higgs/cheyuzhi/data/delphi/root-files

The number of the hadronic events agrees with the official report.

Number of Events
Z — qq 7 — 00
Year | A D L OJLEP|] A D L O]JLEP
1990/91 [ 433 357 416 454 1660 53 36 39 58| 186
1992 | 633 | | 678 733 | 2741 77 70 59 88| 294
1993 | 630 646 649 | 2607 (| 78 75 64 79| 296
1994 | 1640 1310 1359 1601 | 5910 || 202 137 127 191 | 657
1995 | 735 659 526 659 | 2579 | 90 66 54 81| 291
Total | 4071 3705 3625 4096 | 15497 [ 500 384 343 497 [ 1724

Table 1.2: The qq and ¢7¢~ event statistics, in units of 10°, used for Z analyses by the
experiments ALEPH (A), DELPHI (D), L3 (L) and OPAL (O).

1 df.Filter("Event_hadronTagT4", "hadronTagT4").Report().Print()
[32] v/ 0.1s

hadronTagT4:fpaé§’799243 j all=2482495 — eff=28.57 % cumulative eff=28.57 %

20



What is in the data files?

nPart len_Part len_charged Ilen_Haid len_Rich len_Trac len_Muid len_Vitx

« Several converted root files: /

0 2 2 2 2 2 2 0 1
cefs/higgs/cheyuzhi/data/ v X . : : . ° ;
2 & & 6 & & 6 0 1
delphi/root-files 3 3 3 1 1 1 1 0 1
4 3 3 0 0 0 0 0 1
» Information in much detail can be 2482490 36 36 20 20 20 20 0 5
2482491 2 2 0 0 0 0 0 1
extracted from shortDST. sgonos  ae s » » s » . ,
2482493 44 a4 30 30 30 30 2 .
2482494 32 32 24 24 24 24 0 3
6 FHELER 9313.1992 10— DELPHI data 1992
g 10* —~
5 - L
. = 10°
>
4 G 10° 2 :
i 10-
|3 3 - 55: - = 10°
~ ': 10- © é ~ U -
z 2 10!
=
10! = 10!
1 =
o L SRR A 10" 0" oo L e
00 0.5 10 1.5 20 2.5 3.0 1 2 3 4 5 0 50 100 150 200 250
p|GeV] p|GeV] Invariant mass of charged particles [GeV’
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« An analysis example [arXiv:2510.18762]
showing that:

Analysis Example: » There have been teams working on
What can we do with analyzing the DELPHI data.

DELPHI data?

» The present resource Is enough to
support complete analysis procedures.

» There are interesting topics.
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Analysis example: track—-based EEC on DELPHI

- The general form of the definition of the energy-energy corrector
(EEC) in previous results:

n EE
EEC (6,) = ) [da 2 (eL _ eij)

1>]

- E: center-of-mass energy

. E; ;: energy of particle i or j

. Hi,j: open angle between particle 1 and j

- In 2000:

- Charged & neutral particles are included. Therefore the
precision limited by the calorimeter.

* Now:

- EEC for only charged patrticles are well understood in QCD
theory.

- Resolution for EEC can be significantly improved by only
considering charged tracks.

100 L llllll | | lllllll LI llllll] lllllll | | llllll LI ]l”lll LI

DELPHI 4~ Fully corrected (1994 + 1995)

ete- V=912 GeV -+ DELPHI EPJC14:557-584,2000
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0.01 0.1 1 n-1 n-0.1  m-0.01
6.

Figure 55: A comparison of the fully-corrected, track-based EEC distribution from this
work (light coral) with the previous DELPHI measurement from Ref. [15] (gray). For
the measurement from this work, the statistical uncertainties are shown as vertical lines,
and the total systematic uncertainties are shown as boxes. For the previous measurement,
the error bars represent the statistical and systematic uncertainties added in quadrature.
The definition of the EEC in this work differs from that of the legacy DELPHI analysis.
Specifically, the legacy measurement normalizes the energy of charged track pairs by the
visible event energy, while the current work uses the beam energy.
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Data, MC samples and selection

The hadronization models Iin these
official samples are tuned.

The final-state hadrons are
processed through the full DELPHI
detector simulation using DELSIM.

Type Sample DOI
Data 1994 short94 _c2 10.7483/0PENDATA .DELPHI . OXNE.G96F
Data 1995 short95._d2 10.7483/0PENDATA .DELPHI .K4LR.4PQ4

PYTHIA 5 1994
PYTHIA 5 1995
ARIADNE 1994

sh_kk2f4146qqpy-e91.25.¢c94_21 c2
sh kk2f4146qqpy-e91.25_¢95.11.d2
sh _kk2f4146qgqardcy_e91.25 r94 21 c2

10.7483/0PENDATA .DELPHI.P4BN.GFID
10.7483/0PENDATA .DELPHI.0JDR.XYNG
10.7483/0PENDATA .DELPHI.OVKG.S2RX

Table 1: Summary table for data and MC samples used in this note.

Charged particles

Acceptance

20° < 6 < 160°
0.4 GeV < pr <100 GeV

High quality tracks | measured track length > 30 cm

Impact parameter

Ap/p < 1.0
dop <4 cm, zg < 10 cm

Neutral particles

Acceptance

20° < 6 < 160°
0.5 GeVLF

Event selection

Hadronic events

30° S athrust S 150°
at least 7 good tracks
Etot Z 0-5Ecrn

Table 2: Summary table for particle and event selections.
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MC-data consistency

The DELPHI simulation reproduces the detector and describes the data well.
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Figure 4: Comparisons of track pr, €, and ¢ in 1994 data (black), reconstructed
PYTHIA 5.7/JETSET 7.4 (red), ARIADNE (green), PYTHIA 8.3 (orange), and PYTHIA

8.3 Dire (brown) samples. Note that the corresponding number of selected events of each

sample normalizes the distributions.
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MC-data consistency

The DELPHI simulation reproduces the detector and describes the data well.
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Figure 6: Comparisons of neutral particle E, 8, and ¢ in 1994 data (black), reconstructed
PYTHIA 5.7/JETSET 7.4 (red), ARIADNE (green), PYTHIA 8.3 (orange), and PYTHIA
8.3 Dire (brown) samples. Note that the corresponding number of selected events of each

sample normalizes the distributions.
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Results & Significance

° The firSt ComprehenSive phySiCS StUdy: entlre 100 T T T T T T T [T T [T T T 1 [T T 1]
. . DELPHI 4~ Fully corrected (1994 + 1995) |
analysis procedure can be conducted. - | -
| ete-,VE=912GeV + DELPHI EPJC14:557-584,2000 |
- The track-based EEC measurement: /3\ —
4 * _/\\
- Theory improvement: well-understood of the tack- 10-11 ,/ ) 1 F 5 Y ]
: : ¥ 3 :
based EEC in QCD. O | J . ; )
L : » : ' .
- .‘.f '. .-. i
= u | ] = ] i . . !
 Significantly improved resolution over previous . “" .":' s \
- . -
DELPHI results. A V %
I 9‘!
: . 1074 F :
* Future direction: . ;
1 lllllll | | lllllll | | lllllll lllllll | | lllllll | | Illllll 1
- More observables: the EEC’s energy evolution, 0.01 0-1 1 9" -1 =01 nm-0.01
L

higher-point correlators, and flavor-tagged event
shapes.

 New statistic tools: unbinned measurements of
event shapes.

Figure 55: A comparison of the fully-corrected, track-based EEC distribution from this
work (light coral) with the previous DELPHI measurement from Ref. [15] (gray). For

the measurement from this work, the statistical uncertainties are shown as vertical lines,

and the total systematic uncertainties are shown as boxes. For the previous measurement,

the error bars represent the statistical and systematic uncertainties added in quadrature.
The definition of the EEC in this work differs from that of the legacy DELPHI analysis.
Specifically, the legacy measurement normalizes the energy of charged track pairs by the

visible event energy, while the current work uses the beam energy.
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One more thing data preservation of other LEP experiments




One more thing: data preservation of other LEP experiments

The Data Preservation in High Energy Physics (DPHEP) collaboration.

CERN Accelerating science Signin  Directory

DPHEP

0: M ETIN{:’:S PARTNERS ACCELERATORS ICFA STUDY GROUP
i ' I J

‘ 3 e i
Data Preservatlon | ‘I-J gh Energy Physics

Qq VW

Collaboratlon for Data Preservatlon and
Long Term Analysns in High Energy Physncs

March 2026

[ 12 Mar - 13Mar 5th DPHEP Collaboration Workshop: Data, Software, Hardware, Knowledge
Preservation in HEP and beyond

October 2024

H 5 02 Oct-030ct 4th DPHEP Collaboration Workshop

WELCOME

DPHEP is "Data Preservation in HEP" and is an International Collaboration of Institutes, Experiments, Funding agencies and other interested parties to implement the
recommendations of the DPHEP study group. These are detailed in the Blueprint document available here.

Click on the figures for references or data sources.



https://dphep.web.cern.ch/
https://indico.cern.ch/category/4458/

One more thing: data preservation of other LEP experiments

The data conversion tool for ALEPH data from dst to EDM4hep is under developing .

There has been studies applying unbinned unfolding technigue to measure the
thrust in ALEPH data.
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One more thing: data preservation of other LEP experiments

Open Data

* So far the OPAL data is not open
— Interested users contact the OPAL Long Term Editorial Board
- Users should collaborate with former OPAL member
- See https://opal.web.cern.ch/of.pdf
* Discussion has started to make the OPAL data open
- Feedback so far very positive

- Will profit from DELPHIs experience with the process

Matthias Schroder, DPHEP Workshop, 2024

/ f"\\
k:«:_;/-," Matthias Schroder | 4th DPHEP Collaboration Workshop 2024-10-02 1
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https://indico.cern.ch/event/1432766/contributions/6152251/attachments/2935416/5163129/OpalDpStatus2024.pdf

Summary

- Data is opened: The DELPHI, one of the experiments at LEP, released its full data to the public physics community.
 Full stack of software for simulation, reconstruction, event display, usage manual and a part of internal documentations are all available.
- Everything still work: The open data is readable and analyzable.

- Community developed packages, based on the official analysis software, enable the smooth conversion from the DST data to modern ROOT
files.

 Validated in personal linux + docker.
il  IEE

- Studies using the LEP open data, incorporating new technology, are increasing. *#7 cheyuzhi@ihep.ac.cn

- Let's collaborate! If you E g o Tl N ® E
+ have any ideas SRS fReen g ogtetenel, L, otk
b, Wl

welcome to have more discussion with me E BRSPS
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Looking forward to your participation

CHE Yuzhi (Z@E2)
cheyuzhi@ihep.ac.cn



