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Abstract

The Tevatron Collider experimental collaborations have ~ 550 (D@))
to ~ 800 (CDF) authors on their author list. The LHC experiments,
several years from taking data, are already much more than twice that
size. This phenomenon is not limited to High Energy Physics; collabo-
ration size is growing in Astrophysics, Space Physics, and the biomed-
ical world. But, as in the development of the Web, HEP has been a
leader in these new areas of cooperation and communication. Who
should be listed as an author, what is valued from collaborators, what
from collaborators is rewarded, and how contributions are known, ac-
knowledged, and archived are difficult but critical questions, especially
important to the field’s most important resource, young scientists. How
a scientist external to the collaboration explores, understands, and if
possible reproduces a published result is a question that is intertwined
with the way results are published, the availability of internal docu-
mentation and the data themselves, and the custodial responsibilities
and structures set up by the collaborations themselves.
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1 Introduction

The intellectual achievements of High Energy Physics
in the approximately last 30 years form one of the great
cathedrals of science, with the discoveries of partons
(quarks and gluons), the W and Z bosons, the charmed,
bottom, and top quarks, direct CP violation in the kaon
and B systems, neutrino masses and mixing, and the
precise determination of the parameters of the Stan-
dard Model. As seen by an experimentalist, progress on
the theoretical side has been equally impressive, start-
ing with the remarkably robust Standard Model itself
with its gauge theories of the electromagnetic, weak
and strong interactions, and extending to a range of
predicted phenomena including new extra space dimen-
sions and structures in a wildly different geometries, a
doubling of the number of elementary particles (‘Super-
symmetry’), new families of quarks and leptons, and
new larger group structures.

During this time the size of experimental collabora-
tions has grown enormously, with the Tevatron Collider
experiments each being between 500 and 800 collabo-
rators. So far this year CDF has published 26 physics
papers and has 19 drafts in the internal review process;
this pace will increase dramatically when the analysis

software becomes less fluid. The current convention is
that every eligible collaborator puts her or his name on

every paper by default.
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The Current CDF Default Author List

D. Acosta,'® J. Adelman,'? T. Affolder,® T. Akimoto,’* M.G. Albrow,'®> D. Ambrose,*3 S. Amerio,*? D. Amidei,3® A. Anastassov,’® K. Anikeev,'?
A. Annovi,** J. Antos,! M. Aoki,>® G. Apollinari,!® T. Arisawa,’® J-F. Arguin,3?> A. Artikov,'® W. Ashmanskas,!> A. Attal,” F. Azfar,!
P. Azzi-Bacchetta,*? N. Bacchetta,*> H. Bachacou,?® W. Badgett,'®> A. Barbaro-Galtieri,?® G.J. Barker,?> V.E. Barnes,*® B.A. Barnett,?*
S. Baroiant,® M. Barone,!” G. Bauer,?! F. Bedeschi,** S. Behari,?* S. Belforte,’> G. Bellettini,** J. Bellinger,?® E. Ben-Haim,!® D. Benjamin,*
A. Beretvas,'® A. Bhatti,*® M. Binkley,'> D. Bisello,?> M. Bishai,'> R.E. Blair,? C. Blocker,> K. Bloom,** B. Blumenfeld,?* A. Bocci,*®
A. Bodek,%” G. Bolla,%® A. Bolshov,?! P.S.L. Booth,?? D. Bortoletto,%® J. Boudreau,*® S. Bourov,'® C. Bromberg,?* E. Brubaker,!? J. Budagov,!?
H.S. Budd,*” K. Burkett,'5 G. Busetto,*? P. Bussey,'? K.L. Byrum,? S. Cabrera,'* M. Campanelli,'® M. Campbell,33 A. Canepa,*® M. Casarsa,?3
D. Carlsmith,®® S. Carron,'* R. Carosi,** M. Cavalli-Sforza,®> A. Castro,* P. Catastini,** D. Cauz,”® A. Cerri,?® L. Cerrito,?®> J. Chapman,33
C. Chen,*3 Y.C. Chen,! M. Chertok,® G. Chiarelli,** G. Chlachidze,!3 F. Chlebana,!® I. Cho,?” K. Cho,2” D. Chokheli,'3 J.P. Chou,2° M.L. Chu,!
S. Chuang,®® J.Y. Chung,?® W-H. Chung,’® Y.S. Chung,%” C.I. Ciobanu,?® M.A. Ciocci,** A.G. Clark,'® D. Clark,®> M. Coca,*” A. Connolly,2®
M. Convery,?® J. Conway,® B. Cooper,?® M. Cordelli,!” G. Cortiana,*? J. Cranshaw,’? J. Cuevas,'® R. Culbertson,'® C. Currat,?® D. Cyr,?®
D. Dagenhart,® S. Da Ronco,*? S. D’Auria,'® P. de Barbaro,*” S. De Cecco,*? G. De Lentdecker,*” S. Dell’Agnello,'” M. Dell’Orso,** S. Demers,*”
L. Demortier,*® M. Deninno,* D. De Pedis,* P.F. Derwent,'® C. Dionisi,%° J.R. Dittmann,*® C. Dérr,2® P. Doksus,2? A. Dominguez,?® S. Donati,**
M. Donega,'® J. Donini,*? M. D’Onofrio,'® T. Dorigo,*? V. Drollinger,?® K. Ebina,’® N. Eddy,?® R. Ely,?® R. Erbacher,® M. Erdmann,??
D. Errede,?? S. Errede,?® R. Eusebi,*” H-C. Fang,?® S. Farrington,2? 1. Fedorko,** W.T. Fedorko,'? R.G. Feild,?® M. Feindt,?® J.P. Fernandez,*5
C. Ferretti,?® R.D. Field,'® G. Flanagan,?* B. Flaugher,'> L.R. Flores-Castillo,*> A. Foland,?° S. Forrester,® G.W. Foster,!> M. Franklin,2°
J.C. Freeman,?® Y. Fujii,?® I. Furic,'? A. Gajjar,?? A. Gallas,37 J. Galyardt,'* M. Gallinaro,*® M. Garcia-Sciveres,?® A.F. Garfinkel,*¢ C. Gay,5?
H. Gerberich,'* D.W. Gerdes,?? E. Gerchtein,!! S. Giagu,*® P. Giannetti,** A. Gibson,?® K. Gibson,!! C. Ginsburg,’® K. Giolo,%® M. Giordani,?3
M. Giunta,** G. Giurgiu,'* V. Glagolev,'® D. Glenzinski,'® M. Gold,3¢ N. Goldschmidt,?3 D. Goldstein,” J. Goldstein,*’ G. Gomez,'? G. Gomez-
Ceballos,3 M. Goncharov,?! O. Gonzdlez,*® 1. Gorelov,?6 A.T. Goshaw,'* Y. Gotra,*® K. Goulianos,*® A. Gresele,® M. Griffiths,?? C. Grosso-
Pilcher,'2 U. Grundler,?> M. Guenther,*¢ J. Guimaraes da Costa,2® C. Haber,2® K. Hahn,*® S.R. Hahn,'® E. Halkiadakis,*” A. Hamilton,32
B-Y. Han,*” R. Handler,?® F. Happacher,!” K. Hara,?¥ M. Hare,?> R.F. Harr,>” R.M. Harris,!®> F. Hartmann,?> K. Hatakeyama,*® J. Hauser,”
C. Hays,'* H. Hayward,?? E. Heider,?® B. Heinemann,?? J. Heinrich,** M. Hennecke,?®> M. Herndon,?* C. Hill,? D. Hirschbuehl,?> A. Hocker,*”
K.D. Hoffman,'? A. Holloway,?° S. Hou,! M.A. Houlden,? B.T. Huffman,*" Y. Huang,'* R.E. Hughes,?8 J. Huston,3* K. Ikado,%¢ J. Incandela,’
G. Introzzi,** M. Iori,*® Y. Ishizawa,?® C.Issever,” A. Ivanov,4” Y. Iwata,?? B. Iyutin,®! E. James,!® D. Jang,%° J. Jarrell,?6 D. Jeans,*? H. Jensen,'®
E.J. Jeon,2” M. Jones,*® K.K. Joo,27 S. Jun,'! T. Junk,?® T. Kamon,?! J. Kang,33 M. Karagoz Unel,3” P.E. Karchin,57 S. Kartal,!®> Y. Kato,*°
Y. Kemp,?® R. Kephart,!® U. Kerzel,2® V. Khotilovich,’! B. Kilminster,?® D.H. Kim,?” H.S. Kim,?® J.E. Kim,2” M.J. Kim,"! M.S. Kim,27
S.B. Kim,?” S.H. Kim,?* T.H. Kim,?! Y.K. Kim,'? B.T. King,2? M. Kirby,'* L. Kirsch,? S. Klimenko,'® B. Knuteson,3' B.R. Ko,'4 H. Kobayashi,?*
P. Koehn,?® D.J. Kong,?” K. Kondo,?% J. Konigsberg,'® K. Kordas,??> A. Korn,?! A. Korytov,'® K. Kotelnikov,?> A.V. Kotwal,'* A. Kovalev,*3
J. Kraus,?? I. Kravchenko,3' A. Kreymer,!® J. Kroll,3 M. Kruse,'* V. Krutelyov,’! S.E. Kuhlmann,? N. Kuznetsova,'®> A.T. Laasanen,*6
S. Lai,32 S. Lami,*® S. Lammel,'® J. Lancaster,!* M. Lancaster,?® R. Lander,® K. Lannon,*® A. Lath,’® G. Latino,?® R. Lauhakangas,?!
I. Lazzizzera,*2 Y. Le,2* C. Lecci,?® T. LeCompte,2 J. Lee,2” J. Lee,*” S.W. Lee,®® R. Lefevre,®> N. Leonardo,?! S. Leone,** J.D. Lewis,!?
K. Li,% C. Lin,%® C.S. Lin,'® M. Lindgren,'® T.M. Liss,?® D.O. Litvintsev,'® T. Liu,'® Y. Liu,’® N.S. Lockyer,*® A. Loginov,3® M. Loreti,*?
P. Loverre,%? R-S. Lu,! D. Lucchesi,*? P. Lujan,?® P. Lukens,'® G. Lungu,'® L. Lyons,%! J. Lys,?® R. Lysak,! D. MacQueen,** R. Madrak,?°
K. Maeshima,'® P. Maksimovic,24 L. Malferrari,* G. Manca,?? R. Marginean,3® C. Marino,?® A. Martin,?* M. Martin,?® V. Martin,3” M. Martinez,>
T. Maruyama,®® H. Matsunaga,®® M. Mattson,?” P. Mazzanti,* K.S. McFarland,*” D. McGivern,3® P.M. McIntyre,®! P. McNamara,?® R. NcNulty,??
S. Menzemer,3! A. Menzione,** P. Merkel,!> C. Mesropian,*® A. Messina,*® T. Miao,!® N. Miladinovic,® L. Miller,29 R. Miller,* J.S. Miller,33
R. Miquel,2® S. Miscetti,!” G. Mitselmakher,'® A. Miyamoto,?6 Y. Miyazaki,?® N. Moggi,* B. Mohr,” R. Moore,'® M. Morello,** A. Mukherjee,?
M. Mulhearn,3! T. Muller,?®> R. Mumford,?* A. Munar,*3 P. Murat,'® J. Nachtman,'® S. Nahn,?® I. Nakamura,*? I. Nakano,3® A. Napier,5°
R. Napora,?* D. Naumov,3¢ V. Necula,'® F. Niell,33 J. Nielsen,?® C. Nelson,'® T. Nelson,'® C. Neu,*? M.S. Neubauer,® C. Newman-Holmes,'®> A-
S. Nicollerat,'® T. Nigmanov,*> L. Nodulman,? O. Norniella,? K. Oesterberg,?! T. Ogawa,?® S.H. Oh,!* Y.D. Oh,27 T. Ohsugi,?? T. Okusawa,*?
R. Oldeman,*® R. Orava,?’ W. Orejudos,?® C. Pagliarone,** E. Palencia,'® R. Paoletti,** V. Papadimitriou,'® S. Pashapour,3? J. Patrick,'®
G. Pauletta,?® M. Paulini,!! T. Pauly,*! C. Paus,?! D. Pellett,® A. Penzo,>® T.J. Phillips,!* G. Piacentino,** J. Piedra,'? K.T. Pitts,2? C. Plager,”
A. Pompo®,*¢ L. Pondrom,’® G. Pope,*® O. Poukhov,'3 F. Prakoshyn,'? T. Pratt,?® A. Pronko,'® J. Proudfoot,? F. Ptohos,'” G. Punzi,**
J. Rademacker,*! M.A. Rahaman,? A. Rakitine,! S. Rappoccio,?? F. Ratnikov,?? H. Ray,?® A. Reichold,! B. Reisert,'® V. Rekovic,?® P. Renton,*!
M. Rescigno,*® F. Rimondi,* K. Rinnert,?® L. Ristori,** W.J. Robertson,'* A. Robson,*! T. Rodrigo,'? S. Rolli,> L. Rosenson,3! R. Roser,'?
R. Rossin,*2 C. Rott,46 J. Russ,}! V. Rusu,'? A. Ruiz,!° D. Ryan,?® H. Saarikko,2! S. Sabik,32 A. Safonov,% R. St. Denis,!® W.K. Sakumoto,4”
G. Salamanna,*® D. Saltzberg,” C. Sanchez,® A. Sansoni,!” L. Santi,?® S. Sarkar,%° K. Sato,’? P. Savard,3? A. Savoy-Navarro,!® P. Schlabach,®
E.E. Schmidt,'® M.P. Schmidt,?® M. Schmitt,?” L. Scodellaro,'® A. Scribano,** F. Scuri,** A. Sedov,%¢ S. Seidel,3¢ Y. Seiya,’® F. Semeria,*
L. Sexton-Kennedy,'® I. Sfiligoi,!” M.D. Shapiro,?® T. Shears,?° P.F. Shepard,*® D. Sherman,?® M. Shimojima,?¥ M. Shochet,!2 Y. Shon,?®
I. Shreyber,3® A. Sidoti,** J. Siegrist,2® M. Siket,! A. Sill,>2 P. Sinervo,3? A. Sisakyan,'® A. Skiba,2®> A.J. Slaughter,'® K. Sliwa,?® D. Smirnov,3%
J.R. Smith,® F.D. Snider,'® R. Snihur,3? A. Soha,® S.V. Somalwar,?® J. Spalding,'> M. Spezziga,®® L. Spiegel,'> F. Spinella,** M. Spiropulu,®
P. Squillacioti,** H. Stadie,?® B. Stelzer,?? O. Stelzer-Chilton,3? J. Strologas,?6 D. Stuart,? A. Sukhanov,'® K. Sumorok,3! H. Sun,? T. Suzuki,?*
A. Taffard,?® R. Tafirout,3? S.F. Takach,5” H. Takano,?* R. Takashima,22 Y. Takeuchi,’* K. Takikawa,?* M. Tanaka,? R. Tanaka,?® N. Tanimoto,3?
S. Tapprogge,?! M. Tecchio,*® P.K. Teng,! K. Terashi,*® R.J. Tesarek,!® S. Tether,3! J. Thom,'® A.S. Thompson,'® E. Thomson,*? P. Tipton,*”
V. Tiwari,'t S. Tkaczyk,'® D. Toback,®" K. Tollefson,3* T. Tomura,?® D. Tonelli,** M. Ténnesmann,3* S. Torre,** D. Torretta,'® S. Tourneur,'?
W. Trischuk,?? J. Tseng,*! R. Tsuchiya,?® S. Tsuno,? D. Tsybychev,'6 N. Turini,** M. Turner,2® F. Ukegawa,?® T. Unverhau,'® S. Uozumi,?*
D. Usynin,*3 L. Vacavant,?® A. Vaiciulis,*” A. Varganov,?? E. Vataga,?* S. Vejcik I11,'% G. Velev,'® V. Veszpremi,*® G. Veramendi,?? T. Vickey,??
R. Vidal,'® I. Vila,'® R. Vilar,'° 1. Vollrath,?? 1. Volobouev,?® M. von der Mey,” P. Wagner,®® R.G. Wagner,? R.L. Wagner,'> W. Wagner,??
R. Wallny,” T. Walter,?5 T. Yamashita,?® K. Yamamoto,*® Z. Wan,? M.J. Wang,! S.M. Wang,'® A. Warburton,*? B. Ward,'® S. Waschke,'?
D. Waters,2® T. Watts,’® M. Weber,?8 W.C. Wester 111,15 B. Whitehouse,?® A.B. Wicklund,? E. Wicklund,'®> H.H. Williams,** P. Wilson,?
B.L. Winer,3® P. Wittich,*? S. Wolbers,!®> M. Wolter,55 M. Worcester,” S. Worm,?? T. Wright,33 X. Wu,'® F. Wiirthwein,® A. Wyatt,39 A. Yagil,'5
U.K. Yang,'?> W. Yao,?® G.P. Yeh,' K. Yi,?4 J. Yoh,'® P. Yoon,*” K. Yorita,?® T. Yoshida,*® I. Yu,?” S. Yu,*? Z. Yu,%® J.C. Yun,'5 L. Zanello,*?
A. Zanetti,?® 1. Zaw,?0 F. Zetti,** J. Zhou,%° A. Zsenei,!® and S. Zucchelli,*

(CDF Collaboration)
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Authorship in Large Scientific Collaborations: Writing

Franklin was appointed by the Continental Congress to a committee charged with drafting
a formal document to justify the colonies’ decision of severing political ties with Britain.
The other members of the committee included Thomas Jefferson, John Adams, Robert
Livingston and Roger Sherman. The committee gave Jefferson the task of writing the first
draft. Franklin, although a talented writer, took a back seat in drafting the document,
blaming his lack of participation on poor health.

Jefferson sent his finished draft to Franklin for review. Franklin put on his edi-
tor’s hat, but made only a few slight changes to Jefferson’s prose. When the draft was
submitted to Congress, however, sentence after sentence was either deleted or changed,
much to the dismay of Jefferson.

Later, Jefferson recalled a story that Franklin told him as members of Congress
picked away at the draft.

"] have made a rule, whenever in my power, to avoid becoming the
draughtsman of papers to be reviewed by a public body. I took my lesson from
an incident which I will relate to you. When I was a journeyman printer, one
of my companions, an apprentice hatter, having served out his time, was about
to open shop for himself. His first concern was to have a handsome signboard,
with a proper inscription. He composed it in these words, 'John Thompson,
Hatter, makes and sells hats for ready money,” with a figure of a hat subjoined.
But thought he would submit it to his friends for their amendments. The first
he showed it to thought the word "Hatter’ tautologous, because followed by the
words 'makes hats,” which showed he was a hatter. It was struck out. The next
observed that the word 'makes’ might as well be omitted, because his customers
would not care who made the hats. If good and to their mind, they would buy
them, by whomsoever made. He struck it out. A third said he thought the
words 'for ready money’ were useless, as it was not the custom of the place to
sell on credit. Every one who purchased expected to pay. They were parted
with, and the inscription now stood, "John Thompson sells hats.” ’Sells hats!’
says the next friend. "Why, nobody will expect you to give them away. What
then is the use of that word?’ It was stricken out, and ’hats’ followed it, the
rather as there was one painted on the board. So the inscription was reduced
ultimately to "John Thompson,” with the figure of a hat subjoined.”

(Quoted at: http://www.pbs.org/benfranklin/13_citizen_founding.html)
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The APS Guidelines: Conventional Wisdom on
Authorship

From the present (Nov. 2004) APS web page on Professional Conduct [2]

“APS Ethics & Values Statements

02.2 APS GUIDELINES FOR PROFESSIONAL CONDUCT

Authorship should be limited to those who have
made a significant contribution to the concept,
design, execution or interpretation of the research
study. All those who have made significant
contributions should be offered the opportunity to
be listed as authors. Other individuals who have
contributed to the study should be acknowledged,
but not identified as authors. “

(http://www.aps.org/statements/02 2.cfm)

(Note: I am fairly sure that before 2002 the ‘or’ in the list of
requirements for an author used to be ‘and’, an interesting and
important evolution in meaning, but have not been able to verify

this to my complete satisfaction).
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Further:

“SUPPLEMENTARY GUIDELINES ON RESPONSIBILITIES
OF COAUTHORS AND COLLABORATORS

(Adopted by Council on November 10, 2002) [2]

All collaborators share some degree of responsibil-
ityt for any paper they coauthor. Some coauthors
have responsibility for the entire paper as an accu-
rate, verifiable, report of the research. These in-
clude, for example, coauthors who are accountable
for the integrity of the critical data reported in the
paper, carry out the analysis, write the manuscript,
present major findings at conferences, or provide
scientific leadership for junior colleagues.
Coauthors who make specific, limited, contributions
to a paper are responsible for them, but may have
only limited responsibility for other results. While
not all coauthors may be familiar with all aspects
of the research presented in their paper, all collabo-
rations should have in place an appropriate process
for reviewing and ensuring the accuracy and valid-
ity of the reported results, and all coauthors should
be aware of this process. ...”

!Emphasis added by HJF. I wonder what Darwin would make of this.
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Authorship: Status Quo in HEP: CDF e.g.

The large collaborations take authorship very seriously, with a
tight control of the author list, a grueling internal review proc-
ess, and mechanisms to ensure collaborators read the papers.
However due to the rapid pace of publication and the breadth of
physics topics and personal interests most papers are ever read
by a small fraction of authors.
The CDF bylaws read [4]:
0.) Definitions:

i) "List of Authors" means the names of people to be

listed on a paper submitted by the CDF Collaboration

for publication in a scientific journal.

ii) "Standard Author list" represents a default

group of people who are to be included in all papers
for publication with the exception listed below.

1.) Members of the CDF Collaboration become part of the Standard

Author list after they have completed a minimum of 1 FTE-year

of service work in the CDF Collaboration.

2) ...

3.) Any person on the List of Authors for a specific

publication may request that their name be removed.....

Note: I refer to this as ‘Opt Out’- You are an author unless you ask not.).

4) ...

5.) The List of Authors for all publications shall be listed
alphabetically, sorted by the last name, first name, regardless
of institutional affiliation.

6.)....

[P

8.) A person who ceases to be a CDF Member will have his/her
name included on publications for one year after their
membership has ended,
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Authorship: Why It’s This Way

These issues have been debated inside most big collaborations,
and I can give a sample of the arguments that are made in the
favor of the present policy over one that emphasizes writing the
paper:

e Young physicists working hard on the nitty-gritty detector
details (often hardware, in the parlance of the field, but lately
increasingly complex software) will get no credit, while more
aggressive and less principled folk will ‘skim the cream’ by
preparing the analyses while waiting for the detector to be
built and commissioned so that they can jump on the data.

e There is a type of physicist who understands the care and
planning that it takes to get first-rate data. These are often
‘instrument-builders’; people without whom the experiment
would not happen. Often they are the originators of crucial
ideas (for example, the silicon vertex detector at CDF was
critical to our discovering the top quark), and have followed
those ideas through to fruition. They are often by nature self-
effacing and independent, and would not put their names on
papers written by others, even those that depend critically
on their work.

e It is difficult and painful to decide who among 500+ authors
is deserving and who isn’t; spokespeople have too much to do
as it is, and it could occupy a large number of people arbi-
trating disputes for priority and credit. It is much easier to
have a uniform policy, with clearly defined rather mechanical
guidelines.

There is a great deal of truth in all these arguments.
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It’s Hard to Convey the Complexity of A
Big Detector

(a) The Central Detector
Alone

Run 61334 Event57897 R61334E57897.PAD;1 11AUG94 7:51:11 10-JUL-00 Run 61334 Event57897 R61334E57897.PAD;1 11AUG94  7:51:11 10-JUL-00
Pt Phi Eta |Pt(METS)= 59.4 GeV
LF: ETEM/ETTOT/ORG/NTW/P - L=
c /ETTOT/ORG/NTW/PDAIS E transverse Eta-Phi LEGO Plot S aod, e e Phi = 68.9 Deg fmax — 53,9 Gev

8.0/ 9.5/CLF/ 3 - 0. Sum Et = 244.9 GeV
P

28.5/ 50.5/CLF/ ++/

METS: Etotal = 505.6 GeV, Et (scalar)= 244.9 Ge

30.5/ 30.5/CLE/ 1 Et (g 59.4 at Phi= 68.9 Deg.

0.0/ 3.5/CLF/ 1

S,
6\00
. P4 <

Cluster Et_min 0.0 GeV /Q,Q/Q Q/\
Clusters:ETHAT CLUSTERING %j} /\§
$CLP: Cone-size=?, Min Tower Et=2 »F - @/
EM HA Nr Et Phi  Eta DEta #Tow EM/Et Trks Mass .
@ @ ¢ 60.9300.3 0.01-0.13 00.634 18 14.5 ]
@ @ 2 55:6193.9-1.04-1.15 00.752 4 1.9
@ @ 3 4732279 0.24 0.0 00.639 10 9.3
@ @ L 366 451065077 00981 2 1.9 ort: 126, igcm:riotﬁ:éiéy

g 7 15.1 39.2 0.14 -0.01 0 0.800 7 4.7
9 ETA: -0.31 ETA: -0.31

(¢) A(n A)typical Event (tty7): Lego (@) A(n A)typical Event (tty7): CTC

Figure 1: The CDF detector, and what may be a lovely ¢t + v event.
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Authorship: The Other Side to the
Arguments

However, I believe that these arguments are based on some un-
written assumptions:

e Having one’s name listed on a paper with hundreds of au-
thors has an impact on getting a job in a university physics
department.

e Physicists can do sophisticated analyses without understand-
ing the detector.

e Getting credit for what you actually do will carry less weight
than assigning equal credit to everybody for everything.

e The ‘instrument-builders’ benefit from credit they get from
being authors on all papers from the collaboration.

Each of these assumptions I believe to be flawed. Taking them
in order:

A short list of papers that one has actually written carries
much more weight in a faculty meeting than 5 pages of titles all
attributed to A. Aardvark et al.

Those who try to ‘skim’ have a huge disadvantage compared
to someone intimate with the detector and the data.

And ‘instrument-builders’ can and should be recognized for
what they do, give talks, and write papers on their contribu-
tions. Those who do are internationally known and are highly
respected. Adding their names to papers they know nothing
about does not increase this respect.
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Reproducibility of Results in Science

This question of authorship is related, I believe, to a funda-
mental tenet of science: scientific results should be reproducible
by others. This concept also has evolved with the advent of
big unique facilities: one cannot oneself replicate results from a
Mars Lander, or even from CDF. High Energy Physics has met
this change by having several competing collaborations: 4 ex-
periments at LEP, 2 at the Tevatron, Belle and Babar, as well
as Cornell, in e"e~ B-factories. Beyond that, a certain trans-
parency is necessary to establish the credibility of results: one
should have enough details to explore, understand, and discuss
the methods, including access to broader documentation, con-
tacting the authors, and, possibly access to data. There is a
responsibility and custodial role for the data and the analysis
framework so that results from unique data can be revisited and
reproduced.

“This could be the discovery of the century. Depending,
of course, on how far down it goes.”

Figure 2: Reconstructing a CDF analysis from Run 1
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Reproducibility of Results in Science

However in a big collaboration only a few people know the de-
tails. The code has gotten exceptionally complex, so that repro-
ducibility at a later time is difficult. And often the work has
been done by a grad student or postdoc who has then moved on.

The upshot is that it is getting very hard to explore and under-
stand an older result, much less reproduce it. As long as new
and better data supercede the old this isn’t a problem. It can be,
however, a problem in precision measurements, where numbers
are averaged.

In the next page I discuss a recent example, the re-measurement
by the DO collaboration of the top quark mass using Run I data
and a much more sophisticated method . The data are the same
in both the old and the new analyses, and, in my understanding,
all the calibrations are the same. The new method produces a
result for the top mass of 180.1 & 3.6(stat) + 3.9 GeV /c?, versus
the older measurement [6] of 173.3 & 5.6(stat) = 5.5 GeV /c?>. The
new paper says [5] “we expect the difference between the orig-
inal and the new mass measurement to be on the order of 4
GeV/c’. Thus, the two results differ by less than two standard
” The new measurement is an important result, as
shown on the next page; moreover understanding how a change
in analysis technique with the same data can significantly change
a precision measurement may be important for the field. Can it
be understood event-by-event?

deviations.

21 see similar cases in CDF; I do this not to point fingers, but because it’s such a good example of a growing problem.
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Top-Quark Mass [GeV]

CDF —— 176.1 £ 6.6
DY . 1721+ 7.1
Average —9— 1743+ 5.1
LEP1/SLD —A— 171.5+£10.3
LEP1/SLD/m,,/T, —A— 178.7 £ 9.7
125 150 175 200
m, [GeV]

t

(a) Top Quark mass, Summer 2003

----- All except my, rTI1W (LEP2, pp)

68% CL

80.5

m,, [GeV]

Preliminary

| Excluded

80.3

m,, [GeV]

(c) Higgs/W mass plane, Summer 2003

10 102 10°

Top-Quark Mass [GeV]

CDF —e— 176.1 £ 6.6
DJ —— 179.0 £ 5.1
Average —¢- 178.0+4.3
x?/DoF: 2.6/ 4
LEP1/SLD —A— 171.7 £10.7
LEP1/SLD/m,,/T, —uw—  179.2£10.1
425 150 175 200
m,. [GeV]

t

(b) Top Quark mass, Winter 2004

----- High Q? except m,,T
68% CL
80.5

m,y (LEP2, pp)

m,, [GeV]

| EXClllee:dl ______ Preliminary_ (b)
10 10° 10
m,, [GeV]

80.3
3

(d) Higgs/W mass plane, Winter 2004

Figure 3: The measured and fitted values of the mass of the top quark, summer 2003 (top left) and winter
2004 (top right). The constraints on the higgs mass (red dotted oval) in the W-mass- Higgs plane from
precision measurements of the SM, especially the mass of the top quark. The plots from winter 2004 (right

hand plots), include the DO top mass reanalysis of the Run I data. Plots from the LEP EWK Working

Group [3].
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What Should be the Goals of an Authorship

Policy?

. To allow scientific results to have as open and complete a

scrutiny as possible over an extended time (‘reproducibility’,
in short-hand, but sometimes translated as ‘transparency’ by
necessity.), by identifying those who will carry that respon-
sibility.

. To give credit for the creativity and hard work of those to

whom it is due, including those whose work may be critical
to, but not obvious from, the work described in the paper.

. To allow those outside the field to judge the contributions of

young scientists who may be applying for jobs, promotions,
or awards.

. To encourage the publication of technological advances, pos-

sibly including software, as a means of documentation and as
intellectual work in its own right.

. To encourage more members of a large Collaboration to read

widely of ‘their own’ work in subfields outside their own spe-
cific areas.

HJF
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Discussion: Looking Forward

Some Suggestions

1. Separate the list of Collaboration Members as a separate en-
tity from the paper author lists. Refer to the Collaboration
list in the author list in each paper as well as to the authors
listed by name (see next item).

2. Change the default from ‘Opt Out’ to ‘Opt In’. ‘Opt In’
starts with only those who have taken part in the specific
analysis as authors on the draft. All eligible authors who
acknowledge having read the paper are welcome to put their
names on it. The Belle collaboration has done this using a
web form; it is easily and cleanly implemented.

3. Have senior managers put more emphasis on a continuing
publication of the technical (instrumentation and software
developments by those physicists who work primarily on them.
These papers have traditionally have only the primary au-
thors on them. This documentation is beneficial both inside
and outside the collaborations.

4. Encourage physicists in ‘support roles’ to adopt a physics
topic and to study and vet the papers in that area [8].

5. Make public access to the internal notes associated with each
paper. This gives a paper trail and allows a detailed under-
standing of what was done.

6. Identify in the author list those to whom questions should
be addressed. This (short) list should start with the gradu-
ate student whose thesis this is (this is the usual case), and
include up to several others.
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Summary

I believe that having clarifying authorship will help rather than
hurt young folk. The related problem of what I call
‘reproducibility’, but which often means exploring and
understanding a result that cannot be directly reproduced, will
also benefit from a clarified authorship. These are very hard
problems: high energy physics has evolved rapidly into these
huge collaborations of immensely talented driven young
physicists, with a benign management structure of the scientific
output itself (as opposed to fiscal management, which is tightly
run). I hope physicists in other fields aren’t too critical; the
problems are different, and inside the field the conventions are
understood. But I think the present policy isn’t serving well
the very people it was intended to protect.

Figure 4: Too many CDF papers to read!
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