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The DESY High-Energy Physics Information System 

K. Brunnstein, K. F. Holzhausen and K. Melientin 
Deutsches Elektronen-Synchrotron DESY, Hamburg, Germany 

A mechanized information system developed at DESY is 
discussed. 10 000 publications per year dealing with 
elementary particle physics are indexed and keypunched 
for computer processing. Preprints and reports are 
covered as well as the conventional literature. 

Printouts are produced comprising author, subject and 
report nureber indexes. The printouts are offset repro­
duced and published by ZAED, Karlsruhe, as the fort­
nightly HIGH ENERGY PHYSICS INDEX. 

The processed material is stored on magnetic tapes or 
disks for retrieval. Queries can be posed for title 
words, authors, keywords я or other aspects. 

Since 1963, the Deutsches Elektronen-Synchrotron OESY in Hamburg has 
been producing the master printouts for the periodical HIGH ENERGY 
PHYSICS INDEX published by Zentralstelle fiir Atomkernenergie-Dokumen-
tatíon (ZAED), Karlsruhe. 

The reasons for its publication were the following: 

1. In the field of elementary particle physics the preprint is an 

established and important means of scientific communication. Up 

to 1963 there was no indexing or abstracting periodical which 

included both the conventional literature and preprints and re­

ports. 

2. Speedy information on new scientific results is believed to be 

of great importance by the scientists working in the field of 

high energy physics; the desire for fast information, by the 

way, is the reason for the extreme importance of the preprint 

in this field. By using a mechanized method of'producing the 

masters for printing it WAS possible to drastically reduce the 

time lag between acceptance deadline and printout production. 
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3. The HEP INDEX also serves as a catalog for the preprints and re* 
ports available in the DESY Library. 

HIGH ENERGY PHYSICS INDEX appears every two weeks. Each number con­
tains a bibliographic part with 300 to 400 references to new papers 
and with an index part comprising author, report number and subject 
indexes. There are also cumulative annual indexes. 
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The annual number of classified papers increased from 1500 in 1963 to 
9000 in 1969 and is expected*to reach 10000 by 1970 [Fig.l]. A total 
of 42000 references has been processed во far. A retrieval system 
based on this material has been developed and tested in the last months, 

Classification System 

There are some 500 keywords, plus another 1352 two-particle interaction 
keywords formed by combinations of 52 types of elementary particles 
(example: ELECTRON NÚCLEOS). The indexer can specify any keyword more 

t 

closely by an arbitrary second term separated from the proper keyword 

by a comma and a space (example: SPARK CHAMBER, WIRE). It is also 

possible to combine two keywords in the same manner (example: MUON, 

PHOTOPRODUCTION). Any such combination points to a close connection 

between the two terms and thus gives a finer subdivision than would be 
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1835 10 INVESTIGATION OF THF FLECTROMAGNFT IC STRUCTURF Of THF P I WFSTN MS I T , THF 
1 * 3 5 11 IHEP ( I N S T I T U T E OF HIGH ENERGY PHYSICS! ACCELFAATOP. 
1635 20 BAR01N V I 0* C2V2EMSKI O, DORROWOLSKI T« F I L I P P O V P I , G.J2IK 2 , 
1335 20 BAAOIN YU 0 , CZVZFWSKl 0 , DORROWOISKI J, FILTPPOV P I , GU / IK I , 
1835 21 KNAPIK VU , KJLAKOV 8 A, LETSTE R, NIC2YP0RIIK S» NIGNANOV T S, 

M 8 B 5 22 S E H U O I V ft, SHUMfVKO N « , TSYGANOV E N , TURAIA N , VAIA K, 2EL1NSK1 P , 
*30 OUBNA JINK - E - I - 4 * 6 6 < 6 9 , R E C . J A N 701 19 P . 
4 0 ELECTRON P 1 - , ELASTIC SCATTERING 
4 1 P I t FORN FACTOR 

1835 42 PI , DIFFERENTIAL CROSS SECTION 
1835 43 COUNTERS ANO QFTECTORS, EXPERIMENTAL *F SUITS 
1835 4A SHOWER COUNTER 
1835 45 SPARK CH4NBFR 

1843 10 RENORNALI2ATI0N THFORV. I IN FRENCH) 

1843 20 H|PP K, 2IIERICH E10GFN TECH HOCHSCH, 
1843 30 BTRLIN 1969, 215 P. 
1843 
184 3 40 80OK 
1843 4 1 LECTURES I 
1843 42 AFNnHNAL I 2 A T I 0 N < . 
1843 43 PERTURBATION THEORY 
1643 44 « 0 0 f l f F I F L O THEORY » 
1843 45 BIBLIOGRAPHY 

1851 10 PROTCN-PROION BRfNSSTAAHIUNG CALCULATIONS. 
1 * 5 1 20 «ARKER 0 , S IGNFLL P, NICHIGAN STATE U N I V . 
1851 30 PHVS. RFV. 185 119691 1 2 6 6 - 1 2 9 4 ANO 
1851 31 XICHIGAN STATE UNlV - C O O - 1 0 5 1 - 2 5 < 6 9 , « E C . « * Y t 32 P . 
1851 40 P P, INTERACTION 
1851 41 FINAL STATE 
1851 42 2Pt PHOTON 
1851 43 / P , FINAL STATE 
1651 44 /PHOTON, PINAL STATE 
1951 45 BREMSSTRAHIUNG 
1851 46 P, CROSS SECTION 
1 8 5 1 47 POTENTIAL, HANAOA-JOHNSTON 
1 8 5 1 48 POTENTIAL, 6RYAN-SC0TT 
1851 49 POTENTIAL, TASAKlN 

1852 10 ANALYSIS OF THICK-TARGET RfC"U STUOIFS OF HlGH-FNFRGV NICLFAR 

1851 50 CALCULATIONS 

1851 70 P P — > 2P PHOTON 

1852 11 REACTIONS. 

1652 20 PORlLE N T, PURDUE UNlV LAFAYETTE, 

Kig .2 C o r r e c t ion L i s t 
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permitted by the keyword list «lone. A disadvantage is the necessity 

for repeating some keywords several times. 

In the subject index a combination of keywords appears twice 

(example: MUON, PHOTOPRODUCTION and PHOTOPRODUCTION, MUON) while com­

binations of keywords with non-keywords occur only once, the keywords 

appearing first. The interaction of two elementary particles is treated 

in a special manner (example, bibliographical part: PI- P, INTERACTION * 

PINAL STATE: N, PI*, PI-i in the subject index the same reaction appears 

under the following headings: (1) PI- P, INTERACTION; (2) N, FINAL STATE; 

(3) PI+, FINAL STATE; (4) PI-, FINAL STATE. A new method for classifying 

particle reactions will be applied later in 1970. 

Our keyword vocabulary has been developed and annually revised during the 

whole period of publication. Lists giving the translation of frequently 

occurring terms into standardized combinations have been compiled to ensure 

consistency in keyword assignment, which is also checked by a second 

scientist. 

Keyword Assignment and Data Input 

Papers eligible for inclusion in the HIGH ENERGY PHYSICS INDEX are selected 

from the printed material received at DESY. The preprints which have 

in the meantime appeared as papers in periodicals are located with the help 

of the retrieval system. They are mentioned in the new reference together 

with the regular publication source. 

The papers are analyzed by a scientist. Approximately 10 keywords are 

assigned per paper, and 40 references are classified per man-day. 

On the basis of the original papers and the assigned keywords the title, 

author(s), source(s) and keywords are typed and keypunched on an IBM 826 

typewriter-keypunch combination. A scientist proofreads and compares the 

typed text with the original. 

In weekly intervale, the punchcards are fed into an IBM/360 computer model 

/75 operated in the MVT mode. The programs are written in the IBM/360 

Assembler language. In the correction list [Fig.2] every line represents 

a punchcard. Column 1 contains a code indicating whether the paper is a 

regular publication or a preprint; Column 2 contains a code indicating 

one of the 14 topical fields in which the paper appears in the bibliographe 

cal part of the HEP INDEX [Fig.3]. Columns 3-8 give the publication number 
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(aaa ala» Strang* Partiel**) 
l lactrtanpitic tataractioaa t i l 

( M * ala» Strang* Partiel**. C m n l laactioaa) 
Strang Iataractiaa* tl2 

(aaa ala» Strang* Partiel**» Ganaral taactiooa) 
Strang* Particlaa tl3 
Accelerator* t i t 
Natboa* an* I u t n a M t i t i t 

Theoretical Phytic* 
General t i t 
General Inaction*, Week Interact ion* tZO 

(•M alto Strange Part i с It») 
Elactroangaetic Interaction* t2l 

(aaa alao Strang* Partiel**, General Sanction* ) 
Strong Interact ioa* t23 

(aaa alao Strang* Particlta. General laactioaa) 
Strange Partida* 626 
Symmetry Principle* t2t 
PiaU Theory t2f 

Anchor latex A I 
Preariat ana* leport Maatt Iadax A 5 
Smmject Ináex A 7 

Fig.3 Table of contents of HEP INDEX showing 

14 topical fields in bibliographical part 

and the category of the text (title, author, source, or keywords). In 

the correction list [Fig.2] comments are given on formal errors; for 

instance, all keywords and institutes issuing reports are mechanically 

compared with authoritative lists stored on magnetic disks. The error 

remarks are given on the left side of the printout. The records are 

sorted and then written on magnetic tape. The tape is the input for the 

second step. At this point corrections can be inserted and new records 

added. Correction lists are printed after every step. 

Production of the Master Printout 

The most recent magnetic tape serves as the input for the master printout 

program. The material is sorted into the fourteen topical fields [Fig.3] 

A sample page of the bibliographical part is shown in Fig.A. 
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The indexes produced are: 

Author Index [Fig.5] 

Preprint and Report Number Index [Fig.6] 

Subject Index [Fig.7] 

An average fortnightly HEP INDEX number comprises 60 pages. 350 references 

cover 25 pages, whereas the three indexes make up for the remaining 35 pages. 

Two master printouts are produced for every number, the first one for proof­

reading the author and report number indexes; the second printout is for 

the offset printing. - The annual cumulative indexes have the same format 

as the fortnightly ones except for the author index, which gives the titles 

of the papers in the same format as that of the subject index [Fig.7]. 

Information Retrieval 

The DESY information retrieval system is probably best described by listing 

its possible query options: 

TIME INTERVAL (time intervals down to fortnightly productions); 

FIELD TYPE (selection of one or several of the 14 topical fields) 

SOURCE (selects specified source, e.g., Phys.Rev.) 

SOURCE TYPE (selects, e.g. only articles in periodicals) 

TITLES OR TITLE WORDS 

AUTHOR(S) 

KEYWORD(S) 

In the case of titles, authors and keywords, several query terms may be 

combined by logical AND, OR or NOT. 

The HEP INDEX data are stored on magnetic tape in the direct-file mode; 

.it is planned to store the five last years on magnetic disk storage units 

for direct access. 

# 

Manpower and Computer Time 

On the basis of an input of 10 000 references per year, the manpower 

required for the DESY information system is 1 scientist and 1 typist. The 

programming time needed for this system was 5 man-months. 

The computer runs for the production of one issue of the INDEX require a 

total of 150 seconds CPU-time on the IBM 360/75, comprising 4 input runs, 

one test production and one actual production run. The scanning of one 

year's data for retrieval takes 10 seconds computer time; up to 20 queries 

can be answered in one scanning run. 
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Manpower and computer-time figures seem to indicate that our information 

system is comparatively inexpensive. With the time lag between the last 

data input and receipt of the master printout being less than A hours, 

a fairly high speed of publication has been attained. 

Planned Improvements 

In the near future an on-line time-sharing system with electronic display 

will complement the present retrieval system. At a later date conversa­

tional features will be added. It is planned to utilize the programming 

system for the production and upkeep of the library catalog and for the 

automation of library loan procedures. 


