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Abstrat

The Tevatron Collider experimental ollaborations have� 550 (D�)

to � 800 (CDF) authors on their author list. The LHC experiments,

several years from taking data, are already muh more than twie that

size. This phenomenon is not limited to High Energy Physis; ollabo-

ration size is growing in Astrophysis, Spae Physis, and the biomed-

ial world. But, as in the development of the Web, HEP has been a

leader in these new areas of ooperation and ommuniation. Who

should be listed as an author, what is valued from ollaborators, what

from ollaborators is rewarded, and how ontributions are known, a-

knowledged, and arhived are diÆult but ritial questions, espeially

important to the �eld's most important resoure, young sientists. How

a sientist external to the ollaboration explores, understands, and if

possible reprodues a published result is a question that is intertwined

with the way results are published, the availability of internal dou-

mentation and the data themselves, and the ustodial responsibilities

and strutures set up by the ollaborations themselves.
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1 Introdution

The intelletual ahievements of High Energy Physis

in the approximately last 30 years form one of the great

athedrals of siene, with the disoveries of partons

(quarks and gluons), the W and Z bosons, the harmed,

bottom, and top quarks, diret CP violation in the kaon

and B systems, neutrino masses and mixing, and the

preise determination of the parameters of the Stan-

dard Model. As seen by an experimentalist, progress on

the theoretial side has been equally impressive, start-

ing with the remarkably robust Standard Model itself

with its gauge theories of the eletromagneti, weak

and strong interations, and extending to a range of

predited phenomena inluding new extra spae dimen-

sions and strutures in a wildly di�erent geometries, a

doubling of the number of elementary partiles (`Super-

symmetry'), new families of quarks and leptons, and

new larger group strutures.

During this time the size of experimental ollabora-

tions has grown enormously, with the Tevatron Collider

experiments eah being between 500 and 800 ollabo-

rators. So far this year CDF has published 26 physis

papers and has 19 drafts in the internal review proess;

this pae will inrease dramatially when the analysis

software beomes less uid. The urrent onvention is

that every eligible ollaborator puts her or his name on

every paper by default.
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Authorship in Large Sienti� Collaborations: Writing

Franklin was appointed by the Continental Congress to a ommittee harged with drafting

a formal doument to justify the olonies' deision of severing politial ties with Britain.

The other members of the ommittee inluded Thomas Je�erson, John Adams, Robert

Livingston and Roger Sherman. The ommittee gave Je�erson the task of writing the �rst

draft. Franklin, although a talented writer, took a bak seat in drafting the doument,

blaming his lak of partiipation on poor health.

Je�erson sent his �nished draft to Franklin for review. Franklin put on his edi-

tor's hat, but made only a few slight hanges to Je�erson's prose. When the draft was

submitted to Congress, however, sentene after sentene was either deleted or hanged,

muh to the dismay of Je�erson.

Later, Je�erson realled a story that Franklin told him as members of Congress

piked away at the draft.

"I have made a rule, whenever in my power, to avoid beoming the

draughtsman of papers to be reviewed by a publi body. I took my lesson from

an inident whih I will relate to you. When I was a journeyman printer, one

of my ompanions, an apprentie hatter, having served out his time, was about

to open shop for himself. His �rst onern was to have a handsome signboard,

with a proper insription. He omposed it in these words, 'John Thompson,

Hatter, makes and sells hats for ready money,' with a �gure of a hat subjoined.

But thought he would submit it to his friends for their amendments. The �rst

he showed it to thought the word 'Hatter' tautologous, beause followed by the

words 'makes hats,' whih showed he was a hatter. It was struk out. The next

observed that the word 'makes' might as well be omitted, beause his ustomers

would not are who made the hats. If good and to their mind, they would buy

them, by whomsoever made. He struk it out. A third said he thought the

words 'for ready money' were useless, as it was not the ustom of the plae to

sell on redit. Every one who purhased expeted to pay. They were parted

with, and the insription now stood, 'John Thompson sells hats.' 'Sells hats!'

says the next friend. 'Why, nobody will expet you to give them away. What

then is the use of that word?' It was striken out, and 'hats' followed it, the

rather as there was one painted on the board. So the insription was redued

ultimately to 'John Thompson,' with the �gure of a hat subjoined."

(Quoted at: http://www.pbs.org/benfranklin/l3 itizen founding.html)
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The APS Guidelines: Conventional Wisdom on

Authorship

From the present (Nov. 2004) APS web page on Professional Condut [2℄

\APS Ethis & Values Statements

02.2 APS GUIDELINES FOR PROFESSIONAL CONDUCT

Authorship should be limited to those who have

made a signi�ant ontribution to the onept,

design, exeution or interpretation of the researh

study. All those who have made signi�ant

ontributions should be o�ered the opportunity to

be listed as authors. Other individuals who have

ontributed to the study should be aknowledged,

but not identi�ed as authors. \

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

(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 omplete satisfation).
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Further:

\SUPPLEMENTARY GUIDELINES ON RESPONSIBILITIES

OF COAUTHORS AND COLLABORATORS

(Adopted by Counil on November 10, 2002) [2℄

All ollaborators share some degree of responsibil-

ity

1

for any paper they oauthor. Some oauthors

have responsibility for the entire paper as an au-

rate, veri�able, report of the researh. These in-

lude, for example, oauthors who are aountable

for the integrity of the ritial data reported in the

paper, arry out the analysis, write the manusript,

present major �ndings at onferenes, or provide

sienti� leadership for junior olleagues.

Coauthors who make spei�, limited, ontributions

to a paper are responsible for them, but may have

only limited responsibility for other results. While

not all oauthors may be familiar with all aspets

of the researh presented in their paper, all ollabo-

rations should have in plae an appropriate proess

for reviewing and ensuring the auray and valid-

ity of the reported results, and all oauthors should

be aware of this proess. ..."

1

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 ollaborations take authorship very seriously, with a

tight ontrol of the author list, a grueling internal review pro-

ess, and mehanisms to ensure ollaborators read the papers.

However due to the rapid pae of publiation and the breadth of

physis topis and personal interests most papers are ever read

by a small fration 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 publiation in a sientifi journal.

ii) "Standard Author list" represents a default

group of people who are to be inluded in all papers

for publiation with the exeption listed below.

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

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

of servie work in the CDF Collaboration. ....

2)...

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

publiation 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 publiations shall be listed

alphabetially, sorted by the last name, first name, regardless

of institutional affiliation. ....

6.)....

7.)....

8.) A person who eases to be a CDF Member will have his/her

name inluded on publiations 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 ollaborations,

and I an give a sample of the arguments that are made in the

favor of the present poliy over one that emphasizes writing the

paper:

� Young physiists working hard on the nitty-gritty detetor

details (often hardware, in the parlane of the �eld, but lately

inreasingly omplex software) will get no redit, while more

aggressive and less prinipled folk will `skim the ream' by

preparing the analyses while waiting for the detetor to be

built and ommissioned so that they an jump on the data.

� There is a type of physiist who understands the are and

planning that it takes to get �rst-rate data. These are often

`instrument-builders'; people without whom the experiment

would not happen. Often they are the originators of ruial

ideas (for example, the silion vertex detetor at CDF was

ritial to our disovering the top quark), and have followed

those ideas through to fruition. They are often by nature self-

e�aing and independent, and would not put their names on

papers written by others, even those that depend ritially

on their work.

� It is diÆult and painful to deide who among 500+ authors

is deserving and who isn't; spokespeople have too muh to do

as it is, and it ould oupy a large number of people arbi-

trating disputes for priority and redit. It is muh easier to

have a uniform poliy, with learly de�ned rather mehanial

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 Detetor

(a) The Central Detetor

Alone

(b) Central Detetor and Some CMX

 Run 61334 Event57897   R61334E57897.PAD;1             11AUG94  7:51:11 10-JUL-00

PHI:

ETA:

  126.

 -0.31

 44.3

 DAIS E transverse Eta-Phi LEGO Plot

 Max tower E=  44.3 Min tower E=  0.20  N clusters= 

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

       Et(miss)=  59.4 at Phi=  68.9 Deg.        

 CMUO momenta are drawn as green boxes           

                  CMUO#  qPt Phi0 Eta  Deta      

                    1   -4.3 ***  0.2  0.2       

                    2   44.3 126 -0.3 -0.4       

                    3   -2.1 ***  0.1  0.1       

                    4    3.9 ***  0.3  0.2       

                    5   -6.4 -52 -0.2 -0.3       

                    6    4.2 ***  0.3  0.2       

                    7    3.7 *** -1.1 -1.1       

Cluster Et_min   0.0 GeV                                    

Clusters:ETHAT CLUSTERING                                            

$CLP: Cone-size=?, Min Tower Et=?                           

EM HA Nr   Et   Phi    Eta  DEta #Tow EM/Et Trks  Mass

        4  60.9 300.3  0.01 -0.13   0 0.634   18  14.5      

        2  55.6 193.9 -1.04 -1.15   0 0.752    4   7.9      

        3  47.3 227.9  0.24  0.10   0 0.639   10   9.3      

        1  36.6  45.1 -0.65 -0.77   0 0.981    2   1.9      

        7  15.1  39.2  0.14 -0.01   0 0.800    7   4.7      

CLF:  ETEM/ETTOT/ORG/NTW/PT             

       8.0/  9.5/CLF/  3                

      28.5/ 50.5/CLF/  7                

      25.5/ 39.5/CLF/  3                

      30.5/ 30.5/CLF/  1                

       0.0/  3.5/CLF/  1                

      25.5/ 36.0/CLF/  4                

PHI:

ETA:

  126.

 -0.31

() A(n A)typial Event (t

�

t?): Lego

 Run 61334 Event57897   R61334E57897.PAD;1             11AUG94  7:51:11 10-JUL-00

  Pt   Phi   Eta  

z_1= -30.7, 63 trk
  34.6  44 -0.65 E
  14.3 298  0.12 E
  44.5  126 -0.31 
 -31.8  300  0.15 
  28.8  191 -1.03 
  23.1  193 -1.01 
  10.1  299  0.16 
  -6.4  300 -0.21 
   5.5  295 -0.16 
  -4.4  194 -1.01 
  -4.3  232  0.21 
   4.2  225  0.27 
  -4.1   51  0.10 
   3.9  227  0.29 
   3.7  235  0.24 
   3.7  207 -1.11 
  -3.6   72  0.24 
  -3.4  315  0.19 
  -2.5  305 -0.09 
  -2.4  227  0.36 
   2.3  232  0.95 
  -2.3  301 -0.03 
   2.1  317  0.14 
  -2.1  232  0.12 
  -2.1   44  0.30 
   1.9  289  0.07 
   1.8  298  0.41 
  -1.8  305 -0.17 
   1.8   38  0.04 
  -1.7  274  0.42 
  -1.7  127 -0.12 
  2 unattchd trks 

 36 more trks...  
 hit & to display PHI:

ETA:

  126.

 -0.31

 Emax =   53.9 GeV   

Et(METS)=  59.4 GeV  /                    

    Phi =  68.9 Deg  

 Sum Et = 244.9 GeV  

(d) A(n A)typial Event (t

�

t?): CTC

Figure 1: The CDF detetor, and what may be a lovely t

�

t+  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:

� Having one's name listed on a paper with hundreds of au-

thors has an impat on getting a job in a university physis

department.

� Physiists an do sophistiated analyses without understand-

ing the detetor.

� Getting redit for what you atually do will arry less weight

than assigning equal redit to everybody for everything.

� The `instrument-builders' bene�t from redit they get from

being authors on all papers from the ollaboration.

Eah of these assumptions I believe to be awed. Taking them

in order:

A short list of papers that one has atually written arries

muh more weight in a faulty meeting than 5 pages of titles all

attributed to A. Aardvark et al.

Those who try to `skim' have a huge disadvantage ompared

to someone intimate with the detetor and the data.

And `instrument-builders' an and should be reognized for

what they do, give talks, and write papers on their ontribu-

tions. Those who do are internationally known and are highly

respeted. Adding their names to papers they know nothing

about does not inrease this respet.
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Reproduibility of Results in Siene

This question of authorship is related, I believe, to a funda-

mental tenet of siene: sienti� results should be reproduible

by others. This onept also has evolved with the advent of

big unique failities: one annot oneself repliate results from a

Mars Lander, or even from CDF. High Energy Physis has met

this hange by having several ompeting ollaborations: 4 ex-

periments at LEP, 2 at the Tevatron, Belle and Babar, as well

as Cornell, in e

+

e

�

B-fatories. Beyond that, a ertain trans-

pareny is neessary to establish the redibility of results: one

should have enough details to explore, understand, and disuss

the methods, inluding aess to broader doumentation, on-

tating the authors, and, possibly aess to data. There is a

responsibility and ustodial role for the data and the analysis

framework so that results from unique data an be revisited and

reprodued.

Figure 2: Reonstruting a CDF analysis from Run 1
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Reproduibility of Results in Siene

However in a big ollaboration only a few people know the de-

tails. The ode has gotten exeptionally omplex, so that repro-

duibility at a later time is diÆult. And often the work has

been done by a grad student or postdo who has then moved on.

The upshot is that it is getting very hard to explore and under-

stand an older result, muh less reprodue it. As long as new

and better data superede the old this isn't a problem. It an be,

however, a problem in preision measurements, where numbers

are averaged.

In the next page I disuss a reent example, the re-measurement

by the D0 ollaboration of the top quark mass using Run I data

and a muh more sophistiated method

2

. The data are the same

in both the old and the new analyses, and, in my understanding,

all the alibrations are the same. The new method produes a

result for the top mass of 180:1 � 3:6(stat) � 3:9 GeV/

2

, versus

the older measurement [6℄ of 173:3 � 5:6(stat) � 5:5 GeV/

2

. The

new paper says [5℄ \we expet the di�erene between the orig-

inal and the new mass measurement to be on the order of 4

GeV/

2

. Thus, the two results di�er by less than two standard

deviations." The new measurement is an important result, as

shown on the next page; moreover understanding how a hange

in analysis tehnique with the same data an signi�antly hange

a preision measurement may be important for the �eld. Can it

be understood event-by-event?

2

I see similar ases in CDF; I do this not to point �ngers, but beause it's suh a good example of a growing problem.
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Top-Quark Mass   [GeV]

mt   [GeV]

125 150 175 200

CDF 176.1 ± 6.6

D∅ 172.1 ± 7.1

Average 174.3 ± 5.1

LEP1/SLD 171.5 ± 10.3

LEP1/SLD/mW/ΓW 178.7 ± 9.7

(a) Top Quark mass, Summer 2003

Top-Quark Mass   [GeV]

mt   [GeV]

125 150 175 200

χ
2
/DoF: 2.6 / 4

CDF 176.1 ± 6.6

D∅ 179.0 ± 5.1

Average 178.0 ± 4.3

LEP1/SLD 171.7 ± 10.7

LEP1/SLD/mW/ΓW 179.2 ± 10.1

(b) Top Quark mass, Winter 2004
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()Higgs/W mass plane, Summer 2003
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(d) Higgs/W mass plane, Winter 2004

Figure 3: The measured and �tted values of the mass of the top quark, summer 2003 (top left) and winter

2004 (top right). The onstraints on the higgs mass (red dotted oval) in the W-mass- Higgs plane from

preision measurements of the SM, espeially the mass of the top quark. The plots from winter 2004 (right

hand plots), inlude the D0 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

Poliy?

1. To allow sienti� results to have as open and omplete a

srutiny as possible over an extended time (`reproduibility',

in short-hand, but sometimes translated as `transpareny' by

neessity.), by identifying those who will arry that respon-

sibility.

2. To give redit for the reativity and hard work of those to

whom it is due, inluding those whose work may be ritial

to, but not obvious from, the work desribed in the paper.

3. To allow those outside the �eld to judge the ontributions of

young sientists who may be applying for jobs, promotions,

or awards.

4. To enourage the publiation of tehnologial advanes, pos-

sibly inluding software, as a means of doumentation and as

intelletual work in its own right.

5. To enourage more members of a large Collaboration to read

widely of `their own' work in sub�elds outside their own spe-

i� areas.
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Disussion: 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 eah 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 spei�

analysis as authors on the draft. All eligible authors who

aknowledge having read the paper are welome to put their

names on it. The Belle ollaboration has done this using a

web form; it is easily and leanly implemented.

3. Have senior managers put more emphasis on a ontinuing

publiation of the tehnial (instrumentation and software

developments by those physiists who work primarily on them.

These papers have traditionally have only the primary au-

thors on them. This doumentation is bene�ial both inside

and outside the ollaborations.

4. Enourage physiists in `support roles' to adopt a physis

topi and to study and vet the papers in that area [8℄.

5. Make publi aess to the internal notes assoiated with eah

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 ase), and

inlude up to several others.
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Summary

I believe that having larifying authorship will help rather than

hurt young folk. The related problem of what I all

`reproduibility', but whih often means exploring and

understanding a result that annot be diretly reprodued, will

also bene�t from a lari�ed authorship. These are very hard

problems: high energy physis has evolved rapidly into these

huge ollaborations of immensely talented driven young

physiists, with a benign management struture of the sienti�

output itself (as opposed to �sal management, whih is tightly

run). I hope physiists in other �elds aren't too ritial; the

problems are di�erent, and inside the �eld the onventions are

understood. But I think the present poliy isn't serving well

the very people it was intended to protet.

Figure 4: Too many CDF papers to read!
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