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trom ®%=2v dacays. Astual design of the compact amulsion chamber which
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The taget part was a pile of 43 sheets of 2-fold emulsion trackars
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. than ‘$E%¢harged
secandary: particles.

¥ig. 5 Schematical ilustration of the jet shower. (13 ¢+ 70)n
in which a pair of chbacs decsys vas discovared.

[Slide 16]

e »
0
* vy
O Secartery taterastise
€r
To¥
il -1
o g 200 Hevt
3
o " )
7 S ": i b < *
"‘m"' AU W N T TH TR TIT VTR TT R W R R A
| Ynleed
Shoroughly

Fig. 1 Energy and sagular distributlon of ¥ rays and
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Fix. 8 Racoasatroated 3 dimensionsl vier of the tracks of { cherged
parsi sad & palr of v rays ia the most foreard purt of
the et shower.

Table | Nass and decay time of X-particle.

Pacent Assuaed x Ge¥ T sec
3 Becay mode
08 . I-> n%n*/" 1.1 2.2 x 1074
X - moK*/~ 218 .7 x 107%¢
I =% 2.98 3.6 x 10714
X - 9L 3.8 4.2 x 1074
ac I <> 79 24/- ¢ L8 X102

of the charged hadroa B’ vas estimated to he $.39 £ 0.1 Te¥/c assuming
the Pt balance. Table 1 shows the wass and decay tiee of tbe parsst partl-
cle assuming the ldentity of the hadran B'. Because of high Pt value. thix
is not s strasge particle. and becsuse of the decay time in the order of
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BRNTHEHREPBEZ > TV EbOTINDL, ZHOWVWIRI BB LNr-T=0ITTT, FhEiELL
FARTHD L, [slide 17) DL D220 ¥, BEWAMB{LEN-ZAETT, WERLTORDSDFHIT
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FYT CRFHEHROEBRESEN DD LIZR>TVWEDT, FITHELLI LE-THHBE LWL
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DT, ENEBILITENEFHLOEDIT T, 19714 FOKDVIZR-> T b, RUFHREME-
T, SERXESKRER T LRI U5 O, emulsion chamber Z > 72 EBR S —7RN2H B D
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10. Discsvery of Lifetime differance between charged and nsutral
194+ chara pacticies.

: ; - Using the esulsion chasber. we could always observa both production
and decay verticiss of charis: particles I the same detector.: So. the study
o of llfetise of charm particles had started as weon as we dlscovered the
e Cosmic Ray first peir of ‘cherw partitles in [971. Just after the discovery.of J/¥,

* »e 00Gld Tepoct the. lifetiwsé ratio of a factor 3 o 4 betwesn charaged and

X
X partisie
¢

~\&

[5] [=] o neutral ‘compdneats, basing on thé statistics at that times?>. Fhat is: the
Niw ot #).  Segimoha et 8l Japaa-duntralis Life tide tor the ohaiged particles wam in the range {1~<L.5) - 10-*3gec,
tairplane} Toatisnal (batdvon) vhile thst of the neutcs) partaer wan shortac, {3~+¢) +10-Yipec, as shawn
— — in Fig.fl. We reported this result at the t4th International Cosmic Ray
LK bR ) a0 [ 1] :
Yeanr
18
Fig. 9 Accumulation power of charm particles 1
pe¥ cosmic -cay exeriment. . \"L - e
i
ia 1974, and was published La 1975, again on the Progrews of Theorstical i =
lhyllu ‘lhp sketeh of it is showa in Fig.18. ,"‘ —}
. L mad
fe svid tiad baen d by the reanalysis of gertain i !_I ‘W’L__‘"“"W" -

anomaious evests abserved ia .the emulzion chamber type of detsctars, and
subdisted betors 197157, Anonk them. the'T-stac’.phich yeq cbaerved in I I
1952 by 4. Kaglon et al.. of the Rochester Group bore: the: aloxest cegqmb- TSR e gy
Lasce o .odr aveat discovered lo 1371. They. gbserved tvo x ¢ mesons with {
much highec essrgy than athers praoduced In the sase event, I.§ TeV and 2.4 !
Tev. oach of vhich deceyed into 2 v rays at the polat 2.6 cw and 7 ce I ¥ M T ¥ ¥
respactively. trom the prisscy origin. They reported that they observed ¢ : B ’ ' § s
delayed deceys of x ° mesons with lifatime of the ordac of 18-+ mee. [ PR TR

Fig. 11 Lite-time difference between charged and neytral chara
pacticles observed lo cosmic ray experiment (up to 1975).

— T [Slide 21]
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Flg. 10 Another chara pair observed at ballaon
altitude by Sugimoto et al.., in 1975.
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Fig. 13 S&tup of various compact emulision chambers 25
used for acceleralor experimeats. Yoar
[Shde 22] Fig-14 Accumylation power af chare pacticles
per accelarator experimsat (hadron beaas).
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Fig.12 Comparison of life-time curves froa cosmic ray sxperisents Fig.18 Sketch of the teo events contaianing 'i‘-““éﬂ”" pratustion
(up to 1979) and froa the accelerator experiment £531 (1983). of txo pairs of chare particles In the saue evert,
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The Evidence for the Top Quark

Objectivity and Bias in Collaborative Experimentation

KENT W. STALEY
Saint Lowis Untusvsity

o CAMBRIDGE
:'-j;;k‘;- UNIVEBRSTTY PRESS
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BOHE Lm L X DR T, Progress ICHETHL b -72DTY, £OMUBHIER, EROBIIIAR
XELTIEBA TN o=DTTF—FE LTHLT, HEDFELVWERERSZOREORIZH
D HEFERFRFROFINLE— R ERoTWET, HEBH I 120, RBEFICR > THOHEPRE
ICEWE, §ELEEOIRILELIL L LELLBRELDOTYT, b ) 120F, &EC
FELELET AV D Staley EWVWIHIBEROFTTTIINESL, ZOHFBENERORLS &/NIKA
DOOWZEELZE AT RO TEN, TELOHEFHITEEI F1EHT Ol T\o T EEW,
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ter and Nagoya University, Nagoya, Japan, Edited by K. Hoshino: [abailable as preprint
DPNU-01-01].
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5. THE X~PARTICLE AND QUARTETS

Japanese physicists intensified their scrutiny of the Nagoya model in 1971
when a group led by Kiyoshi Niu of the University of Tokyo seemed to find evw-
idence for a new, short-lived particle with a mass of approxxma.tcly 2 GeV/c?
(Niu, Mikumo, and Maeda 1971).14 Recording cosmic ray events with nu-
clear emulsions flown on an airplane, Niu’s group found an extremely en-
ergetic event that could be reconstructed as a massive new particle decaying
into a neutral pion and another charged hadron. They calculated the esti-
mated mass of the unknown particle Xaccording to two different plausible
decay modes. Assuming the Xhad decayed to a neutral pion—charged pion
pair, they estimated the mass of Xto be 1.78 GeV/¢2. For decay into a neutral
pion-proton final state, they estimated a mass of 2.95 GeV/c2. This particle
later came to be referred to as the X- -particle.

- This single cosmic-ray event initiated a flurry of articles appearing in
Progress of Theoretical Physics (PTP). As Shuzo Ogawa pointed out (Ogawa
1985), PTP published fifteen articles in the years 1971-3 that were directly
related to the X-particle event. In the United States, on the other hand, the
X-particle seems to have received very little attendon. During 1972, there
were no citations of Niu et al.’s 1971 paper in either Physical Review Letters
(PRL) or Physical Review D (PRD), the two most prominent journals in the
United States that publish papers on elementary particle physics.

The fifteen articles in PTP can be divided into two general categories:
those that examined the X-particle specifically in order to identify it from
the standpoint of various theories, and those that considered quartet mod-
els of fundamental particles more generally, citing the X-particle as a mo-
tivation for doing so. In both categories, the Nagoya model was of central
importance.

Analyses of the X-Particle. At Hiroshima University, Takemi Hayashi, Y. Koide,
and Shuzo Ogawa had produced a modified version of the extended Nagoya
model (in their version, the baryons p, n, A, and the hypothetical heavy
¢/ were formed from B* and lepton-antilepton pairs — conceived to be

[Slide 28]
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