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Early times and 60's

Thesis with Bruno Touschek on w.i. (1958)
Collaboration with Raoul Gatto on e+e- physics.
- Pion form factor (Phys.Rev. Lett. 4, March ‘60)



N. Cabibbo and R. Gatto
Istitutl &l Fisles dalle Universitd di Roms ¢ di Caglise)
@ Scuols & Perfexionamento in Fiston Nucleare dell’ Universitd & Roms, Roma, Italin
{Reoetved February 17, 1960)

Theoretical work on nucleon structure™* has order if the final plons are all neutrals. The
revealed the important role of the photon -(n -pion) S-matrix element for (1) is given by
vertices In the theory of the nucleon form factors.

In particular the 4 - 2¢ vertex is thought to be S 'O(Pu) "”‘pfﬁ)_e(*)_e(-))
the most important one contributing to the iso-
topic vector part of the structure, and the y - 3x (1) (2) (n)
vertex the most important one for the isotopic X-AT(- e by ule Mep P15, (0)10),
scalar part. Recent technical developments @
showing the feasibility of colliding beam experi-
ments® make it appealing to think of possible where p(1) p(2) ... 5{%) are the tinal pion mo-
direct measurements of the photca-plon vertices  mentum four -vectors, «(*) and () the positron
through processes of the sort and electron momenta, respectively, K =elt) 4 o(-),
& o Fle") and ule“) are the Dirac spinors, and the

¢ +e¢ ~n plons. () matrix element of the electric current operator
We shall here discuss the reactions (1) in their Jy(¥) is taken between the vacuum state and the
lowest electromagnetic approximation. Examina- final state of n outgoing pions.
tion of the higher order terms in the electro- We define
magnetic coupling constant may become nec-
essary when detalled experiments are carried J [ p‘" (3) = p("))
out,

Let us consider the reaction (1) in the center- =(2:)3'ﬂ(p(”, Pm, . ,p("l 17 (0)10).
of-mass frame. In the lowest electromagnetic v (3)
approximation only the ?S, and D, states for the
initial positron -electron state will contribute to It follows from gauge Invariance that, in the
(1) and the final r -pion state must have parity center -of -mass system for (1), J bas only the
minus, charge-conjugation quantum number space component J. From parity conservation
minus, total angular momentum one, and total Jisa roh.r vector formed from the » vectors
isotople spin one if » is even, zero If » 18 odd. pi1l, pl2) F"" if » is even, an axial vector

In particular the process is forbidden in this formed from these vectors if » 15 odd. Inserting
(3) into (2) one finds for the total cross section

o a. J (1)6(3) ‘5(-)6( m, @, w‘")-w)bﬁmoﬁmo---;’»"")l.‘n’.iuzo, @

szx* (2x)

where « is the fine structure constant (another =
factor a is contatined tnAJI'). E is the electron form sin’0. In the case of three final pions, J

{or positron) energy, o) i3 the energy of the _ must be onal to the only available axial
ith pion, and § is the angle between the vector J vector dl)xp(z)v B x5(3) ste, and therefore
and the line of collision. The dependence on §, the distribution of the angle ¢ between the normal
as 8in*6, is therefore a direct consequence of to the plane in which the three plons are pro-
gauge invariance independent of any knowledge duced and the line of collision is uniguely given
of the y-plon vertices. In the case of two final by sin’s.

ptons, with oaly one vector available, 7 must be The final state of two plons (necessarily one

proportional to (1) = -5(2) and the angular dis- positive, one negative) produced according to (1)



Early times and 60's

Thesis with Bruno Touschek on w.i. (1958).
Collaboration with Raoul Gatto on e+e- physics.

- Pion form factor (Phys.Rev. Lett. 4, March ‘60)
- Symmetry b. muon and electron (PRL 5, Aug. ‘60)
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A more detailad sccount of these processes will be
published elsewhere,

*Samuel K. Alllson, Revs. Moders Phys. 30, 1137
(1958),

Sy, 8. W. Massey and E. H. 5. Burhop, Electromic
and losdc Impact Phascomena (Clareadon Prees, Oxford,
1952)

Y. B. Day, Ball. Am. Phys. Soo. b, 225 (1960) and
University of Maryland Physics Department Technical
Report No. 175 (ungublished),

‘A, A. Evett, J. Chem. Phys, 24, 150 (1956).

'R, A. Mason and J. T. Vanderslice, J. Chem,
Phys. 27, 817 (1857). Wae would like to exprees our
appreciation to Professor Mason of the University of
Marylazd Institote of Moleoulsr Physics for several
informative discasalons about these molecules,

"¢ee reference 8, Chap, X.

V'H, Hellman, Einfilhrung tn die Quantenchemie
(Franz Deuticka, Lalpzig, 1937), p. 288; K. P, Feyn-
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A closely related provess whereln the mesce ahifts
states, keoping the same principal quastum number,
while the nearby eleotron i8 virtually excited, 18 found
pot o be important here and will be discussed in
reflerence 4. This polarization-oapiure provess wis
considered in ancther connection by M. A. Ruderman,
Phys. Rev. 118, 1632 (1860). The transition rates for
radistion are negligible for these highly exvited states.

MG, Carerl, U. Fazsll, and ¥, §, Goeta, Nuovo
cimeeto 15, T74 (1960},

BG, A. Baker, Jr,, Phys. Rev. 117, 1130 (1860),

¥M. Demeur, Nuclesr Phys, 1, 518 (1958).

*Tme dipole matrix elements involved in tha external
Auger rates inorense with inoressing [ for fixed initial
and final priscipal quantum pumbers. See H. A, Dethe
and K. E. Salpeter, tum Mechani Owe- and
Two-Electron Atoms (Springer-Verlag, Berlin, 1957,
P o284
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SYMMETRY BETWEEN MUON AND ELECTRON

N. Cabibbo and R. Gatto
Istituto di Fistoa dell'Universita di Romsa & di Cagliarl Laboratori Naxionali
dl Frascati de! Comitato Nazionale per le Ricerche Nucleari, Roma, Italia
{Received July 13, 1960)

As 18 well known, muons and electrons appear
to have ideatical couplings. Their masses are,
however, different, Such a situvation seems rather
peculiar and has recently received much atten-
tion.! In this note we shall (1) define a formal
operation of muon-electron symmetry; (2) show
how the total Lagrangian, excluding weak coup-
lings, can be written in & form exhibiting such a
symmetry, if electromagnetic coupling 18 mini-
mal; (3) show that it is impossible to satisfy such
a symmetry when universal weak interactions
are included, if only one neutrino exists; (4)
show that it is possible to have such a symmetry
in a two-neutrino theory; (5) point out the close
connection of muon-electron symmetry o a prin-
ciple forbidding the transformation of muons into
eloctrons.

The present investigation is related to some
recent papers’™* dealing with the elimination of
particular muon-electron couplings. Of the above
points, (2) is already contained in reference 3.
We shall also make use of the general theorem
aof reference 4.

Wa flwet Adafine o favenal snavatinn of sann.

clectron symmetry. We introduce a two-dimen-
sional ¢~y space, which we call L space (lepton
space]. The ¢-u symmetry, or L symmetry, is
performed by an unitary operator £, such that

Sigs a0, (1)

where § is a vector in L space describing the
electron and muon [ields and o, 18 & Paull matrix
in the usual notation. In the representation in
which the components of § are ¢ and u the ope-
ration (1) just amounts to the substitution e ..

A general repormalizable Lagrangian, exclud-
ing weak interactions, can be written as®,*

L= Sl dA+y B4 (Coty Dlvec sp,, ()

where L 18 the free-photon Lagranglan, £¢ is
the strong Lagrangian that we assume does not
containe or g, and A, B, C, D are Hermitian
matrices in L space.® The requirement of in-
variance under L symmetry implies that A, B, C,
D all commute with o,.

A theorem, whose proof can be found in refer-

oanra 4 ctatoa tho avictonso of a noneinoeunlar



Early times and 60's

Thesis with Bruno Touschek on w.i. (1958).
Collaboration with Raoul Gatto on e+e- physics.

- Pion form factor (Phys.Rev. Lett. 4, March ‘60)
- Symmetry b. muon and electron (PRL 5, Aug. ‘60)

Staff at LNF in spring 1961.

- “The Bible”: Cabibbo and Gatto, P.R.124, 1577, ‘61
e+ e- --> a+b+...+C
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Eleciron-Poesitron Colliding Beam Experiments

W, Cekcki arn BOQaAn
Tadivads 04 Sdsies Jaie Taierriig i Bpooe g fd Cogpiiord, feafy ol
Luharaded Bodsaell i Froesud del CANEE, Fronuh) fooa, T
(Rraazived Tere B, 1961

Paralhlr expezlmens with mgh-enerpe colflige Geaus af
claitrens wid poclucnd Lt decoased, The mie of the et
e Pendanie and x toe towspiom omanaoee ep lenso
invaalfmlal in cotusrilen wich slecmne-preizoes umibi-
Tz =i prinires, Tlhee imba i ol L tews plon hound skate wanli
[FLACTER & TER BT METE SO Y AT A il TR [T b dnka o=
A Stearreminn 16 e puesdl:le saniieed 4 glves Sesed oo vanzicler-
abiom ol Fhe swlevasi willl e onplads Lo che ar=mrenky
ez Tesolution, Sorihizdien inks ||1|.:|'||.|:|-L'I:|'.|.":4:|I'_l.'l:l:l. e e
irrasfipabe] and pelscedion d@Tedd Leiziug fromn toe morowal
chacnzker of che Farm Faclrs o Lt abenrgitee SOE a0 sxmmminnl
Tha dansity macriz for sondbilation inbe cies ol yeclor Tescne

THTROTOCTION

FROFISAL far electma-elecloon collidipg beams
was mdn some Zme aee al Elevfard by Tinrher,
(¥teelmzr, (FMeil, Pancishy, @4l Bicnper, nml oan
speriment on eleclova-clelien setering beued oo
ach a propasal & belng cerded ok’ Poojecls Lo
cecleun-posion colliding heams are zlsa ueder
dovclopmaciar nn Sranfsedt and at Frascall.® The projocn
7 Promcati is incendeid tn ablzin Jigh~oergy (2= 0 Aav)
electoon pasitron. ooilidbyg Deors,? e hnoer oloeady
disoussad pussiuls cxpeeraents with e culiding
biziszd En thls pose we shall present @ mwore detalled
Ciscusaion of ToesThis slertroa posiloon esporlmens gred
of thie thaaretical aarcdiors comneclid with them-
Tike elecorar, efeciron expecimenls, coctran-nesitran
pxpeTiTents e best the validdle of quantum elecioo.
cynnmics ne small dislanoee™ They present, howsver,
same very typicel faalures that soficieatly jusdly ke
elferl o aeclaes clecovar-pesitran colidizg Dears,
Mozt of the annihilation processs of e lake plan
shranzb pae ceveersion of the pair Lo o vithes] phooon
of mnes equal ko the olal centeg-ofarass enenoe. The
photan then coovests oo the fiand productz, Thue
peclivas poxeed through 2 state o wel-defned
VW, Barwr, B Qilkelec, B, XL 8, E, T Pangisky,
aml '@, 3, Richter (u: G L.lll:“!-lllli:': e I I !'I"_._IF'-CIWH—LBI1
al Mg Sedeeiennd Smylmeice oo Bigh-Eaeeqy dcaneryiang 'U'l-l'-l
SHEPRGGHICH, LERE, JE5F (DERN, 43, 1900, oo L3
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Io cilociml A wesesion of Uhe Tnd g v onilisity 0 toe
wunibiatlon cress seclans is Faven Ber priensses peing Lireugh
the: mrez{nten channel The troee enmion fer v Liz= izla
paim al apinenne mesecs 1= ocches Laraw, T pasdod cogulia
ramsl ian al Lhe serlarweson ey are Jdmegseed

A nrgl el wekly inleracliig BRIbDr MBCOm wWolLY ive ThRE W
& skronp eopmonl Sk 300 S conpled with Ligton puirs, B
o 2k el ek Inlemudioes e cleo ecazloed The expliae.
relafion brsain Lhe & cnrnetiianm bo LhE D0eron propapuo thie
b struner inberazins wnl Ui cars seeiinn 2or srndhalazion e
girorgly interac g pearliles is pivem.

quacluio gmmers, snd e coneepuence the pusaible
iwitia] arpd Gpal sintes are essentally domibed, L
ioleraetiom of the finnl porivies with die wleonsl photen
is direerly measaeed iz Lke egpeibnacan The virhal
photor EBct-mumectum @ Grelice inoothess mperi-
menz, e cuzteaa, for Lssanee, oooelectrom sezezering
o owcleous wlors the forr-tomentem of the trons
fermeed wictual hotnn s speeslike. Foro foclor: o
eirorgly interacting pardoles con thas by pessaied far
smdikn wnlues af the oomeclae, oa eeion whees
caey have, o genece], an fnsginey pot. Tlecrrom-
pusitroa aoeililations m Fght affer che prasibilite of
cacrvlng oan n Panafsky program, ol o systecelic
caplerstion of the specrrum of cecewary paricks by
chserving theit producting by Lhe lelepaedisie vivtual
maimmas. Unstable particles wil fhe sae qawnsam
mumhers w Lhe jotecediaic photan can be preduacsd
Sy 1= resacalit siales Shat soem afrer desazs An the
wprupchale cesy gy anne won'd appear resmcance peska
o L pendactiom rress section [or tke linal deday

ez,
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A5 We cunzider o ceactSon of U klod,
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Theory vs Experiments.

- Application of SU(3) to weak and e.m.
transitions.
Cabibbo and Gatto, N.C. 21, 872, 1961.
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Consequences of Unitary Symmeiry
for Weak and Eleciromagznetie Transitions.

N Uamibskn sl H. Gatro ()

Ietiduti & Fision delle Uwiversfia @ Kowa ¢ o Cogliee
fabrrweri Nadoealt el CNXNEY - Mraseali

(ricevubo 31 14 Agosto B

Recent papers 14 beve deald with the intristbortiom of wiilacy Ay mmbtry, i invies
o nmler Llie thres-dimwnsmnal unitars Lo, A2 i anrenient FI.'|'I|IT|'|J:i11|.I1‘i1III
iat dhe theory of atvong intersetion. The sireng-interaetion Lagramgan is assumed
Lo comsiat of nopurl lovariant ander the audiecy greep. jloa a e corrsetion « nsakiog
the frvarlanes,

En thiz nede we shall examice e propertics that follew, Bec wesk and electm-
magnedic amplitades, from this Dyplhesls, tgether with the violent asumprion
that the svioueelcy-hreaking sanrreclions o can he peolected. Wae do oot Enow
under wlat eonditbens this et hypotleeais can be apylied, T mighe he applicabie
in the high-anergy region — or, belier, we koew For gure that il iz por penersily
applicalle at how energica.

The vonseguences of violant assumptions are usaolly fareeaching.  Thus we
find thal dhe K® jor KY) ehoevmomegnetic form factors must e zeca, Ghe charged
E fim Faclors gusst be eqnal to the changed plen form-factors; there are simple
gtripgent relations betwen e feoan fetos ol the barvons [sheady  giver by
CoLeuay aml Giasmow (#3], of 1he westor mesons, between 1he eleciominaguelie
pmpituder frome vector ta peeminsealsy mesons, bednven the amplitades of g7 deony
and =9 deeny. ol betwesn weak intesnctinn moplitndes,  Thews  relations epead
in parl an the perticnloe epeesentation adopted for the bueyons.

Iar imstanee aeeovedings to the w elghtioll woy » the A form-factors are one-half
of the newiron Toras facters, They amusd instead be egual in e Sakata pepresen-

(s giaw s dremr, These Dhes, B1L 303 005 W, Yausonreinn: Frage, Thew. Phi Hajspd.



Theory vs Experiments.

- Application of SU(3) to weak and e.m.
transitions.
Cabibbo and Gatto, N.C. 21, 872, 1961.

- Coherent Bremsstr. in crystals (Diambrini
et al. 1961)

Cabibbo, Da Prato, De Franceschi and Mosco,
PRL 9, 270, 1962 and PRL 9, 435, 1962.
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PHYASTCAL REYIEW LIETTEKRS

Spprammer LI, 19G2

d050 (180, Probo-polorizocian expecimends Gnoeerd-
um magnagium nilesle hove been Toporisl by B, Abeo-
hasn, B. 4. H. MeCaoslend, pei F. %, H. Robdoecon,
Phys. Heowe Ledkers H, £4% {1959; oed by M. Daorphing

omd A. Abrapasn, Ruppl, Helv. TapR. Acta, ¥ 144
(LoEl].

AT, Rulbm asd B. ¥. Hollin, ¥roo. Moy, Ao, dlarabon]

AT, FEE {13dbk.

NEW METHOD POR FROGUCTHG AND AMALYZNG LINEARLY POLARIZED GABRMA-TAY BEAMS

N. Cabiblbe _
Falwsiidori Nozionmt dl Frasesli el Comitab Mazionale per ' Boergia Muslesire, Aoma, Eolio ond Lstltuke Ji
Flsicm (3l Dpivarsitd d Roneo, Homa, Halia

G. Da Prato, 5. ODe FPranceschi, and U, Mosco
Loboratori Hazdenali olf Frasestl el Comdtabo Nazionafe per 1" Eoergip Moclasra, Roma, lialio
(Lpuedyed Agpuel 4, 10832)

i thig note we propnae 2 new method For fhe
production and the analysie of 2 polarized barm
af bikf -energy gamieh vaFe. The method is Baged
ot tha interfercnee nffeots which dre cheervahla
in bigh-energy eleciron peir prodaction an crys-
tpla, Ag 5 congequence of thase the absorptioo
rate [invarge of thae moun free path] of #ery high=
energy phutone in crystal watter deperde ob their
linear polacization, Thi® Sugrasts the peasthllity
nf varrg & thick ergatal for the polurization aod
anilysis of high=rnergy qamma Fays. The polar-
1zatlon §8 ellecled by proforantial ubworpbinn of
the gnwantad polerizatiom component, and the
analysie b transmissicn measeremenld, 38 n
the cage of 3 polaredd flter for wisibie light, Ex=
temalye theoretical work on the interferenoe el-
fewts of high-energy electrodyoamic procesass
in crystala bae been dena by Therall,' pnd re-
fined exporiments hore glven resolts whichk are
i axcellant E.I_EI:'EE'HJ.EHT Witk e tlII-E‘l:lT'F.:

Anctner method for the production of lineatir
pelarieed gamma rafs by means of interferenee
allects in a crystal is based on bremaedt ahhang,?
Tn thig case the theary LE alan in excellant agraa-
ment with tha erperimentol results ohtained with
arectrong of -1 Gev.t

As a palgrimeter the dovlee we propase ks per=
baws unigque in the klgh—toergy region, where e
application of other methode based on ¢he anzular
distribirtirm in palr preduetion ard cleste photos

The abaorgion of high=anerry photena is mainly
due 1 alactran palr prodectlon, @ process whick
i already kwwa Lo give ioterference effacta,'!
Lel ud condlder the casc of 2 cuble orystal, where
the mrmeetum % of the mruming gdmma rays ia
im the {001} plane and makes & ol Angie = with
the {1100 axia, The {001} plane is then 8 sFrmmetry
plans, We find that the total eross aretion fne pair
prodaction depends An thia sitismtan on the lin-

By polarizallon of Lhe gaouns rava.

Let ua demate by x1 and % the total eroes
gections per woit volume ol the arystal for gam-
ma Pays which are Lsearly polarised io the {001}
plane and orthogonal 1o . The lwa polarization
companents wlil ba ghearbad with diffarent mean
trce patha; b.c., after having pamcerated s thick=
mge & of the crvalal the inléepsifies of the twn
pomponemes wHE ke rediced accordiy; Lo

M= o) ewpl 2,

I‘J'h-:|= -'J"{I']:IE-:-;p[-E!; 1. 1l

If the barm wAS oTipinally wipolarized [/ (0}
-IJ'[ﬂ]], we now have a polarizationg

Pixk= [t -1 10 e ]

-mni:[;xr:-:" -=1k (2
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70’s

* |n late 60’s first evidence for a pointlike hadron
internal structure from DIS at Slac. Formulated in
terms of the parton model (Feynman, Bjorken, ..).

* In 1970 Adone data give evidence for a large
multihadron production and new resonances.

e Cabibbo, Parisi, Testa, L.N.C. 4, 35, 1970.



Hadron Production in ete— Collisions (*).

N. CABIBBO

Istituto di Fisica dell Uniwversita - Roma
Istituto Nazionale di Fisice Nucleare - Seziome di Roma

G. Parist and M. Tuesra
Istituto di Fisica dell’ Universila - Roma

(ricevuto il 30 Maggio 1970)

1. — The simple properties of deep inelastic electron-proton scattering has sug-
gested models where these processes arvise as interactions of virtual photons with an
« elementary » component of the proton. These as yet unspecified elementary compo-
nents of the proton have been given the name of «partons» by FrynMaN (1). The
model has been studied by Bsorxex and PascHos (2) and successively by DRELL,
Levy and Tuneg Mow Yax (?) who gave a field-theoretical treatment of the parton
model, and were able to recover some of the experimentally observed properties of this
process. In this letter we wish to extend the method of ref. (3) to the study of the total
cross-section of electron-positron annihilation into hadrons.

This treatment leads to an asymptotic (very high cross-section c.m. energy, 2B)
of the form

k oo 2 L4 2
(1) o [ZO(Q) . LZ(Q)]

where ¢, is the charge of the 4-th parton in units of e. This is simply the sum of the
contributions of the single partons considered as pointlike (1). Each parton contributes
a different kind of events to the total cross-section. The typical high-energy event
should consist in the production of a pair of virtual partons, each of which develops
into a jet of physical hadrons.

(") This research has been sponsored in part by the Air Force Ofiice of Scientific Research,
through the European Office of Aerospace Rescarch OATR, United States Air Forece, under contract
£61 05267 C 0084.

(1) R. P. FEYNMAN: unpublished.

(2) J. D. BiorksN and K. A. I’ASCHOS: Phys. Iicv., 185, 1976 (1969).

(*) 8. D. DreLL, D. J. LEvy and TunG Mow YAN: Phys. IRev. Lett., 22, 744 (1969); Phys. Rev.,
187, 2159 (1969).

(*) Bauation (1) extends the well-known result obtained by J. D. BIORKREN: Phys. Rev., 148, 1467
(1966) in the case of spin-% partons.



70’s

- In late 60’s first evidence for a pointlike hadron internal
structure from DIS at Slac. Formulated in terms of the parton
model (Feynman, Bjorken, ..).

- In 1970 Adone data give evidence for a large multihadron
production and new resonances.

- Cabibbo, Parisi, Testa, L.N.C. 4, 35, 1970.
Cabibbo, Parisi, Testa, Verganelakis, L.N.C. 4, 569, 1970.
- Workshop at Frascati, 1973, with N.C. and M. Veltman.

- Nov. 1974, J/Psi discovery, big excitement but wrong
suggestion: Altarelli, Cabibbo, Maiani, Parisi, Petronzio,

INFN-ROME-592, Nov 1974. “Is the 3104-MeV Vector
Meson the psi - Charm or the W0?”

- 1975: SuperAdone.
QG-plasma (N.C., Parisi, Phys.Lett. B59)



)
80’s
1983: Nicola President of INFN.

- LNGS: general structure of the lab. and support to
exps. ICARUS, LVD, MACRO, Gallex. Role of LNF.

- LNF: Adone as a source of syncr. radiation. Need
for new programs for acceler. and particle phys. to
keep Frascati tradition and give locally a physics
goal to young people.

Study groups in the lab. since 1987 leading to a
project for a Phi-factory. Final proposal in 1990:
Giorgi, Greco, Piccolo - Bassetti, Vignola

(LNF-90/031).



- Nicola very enthusiastic and asks for
indipendent th advice.

Barbieri, Maiani, Martinelli, Paoluzi, Paver,
Petronzio, Remiddi: “Report from the Phi factory
working group”, LNF-90/041.

- Daphne and KLOE have led to very
important progress in K-physics.

- Very precise measurement of
Cabibbo angle.



;6!{? Test of CKM unitarity
G o B O

Determine |V | and |V ,| from a fit to the results:
Vs S1(0)[=0.2163(5), £.(0)=0.959(5);
IV [V lfif;=0-2758(5), fi/f,=1.193(6)

: 3 0.228
|Vis| = 0.2254(13) [Ky3 only], -
|Vis/ Vaal =0.2312(13)  [Ky only]
Adding |V _,/=0.97425(22), obtains 0.226
(x*/ndf=0.014/1, P=91%, negligible '
correlation between V  and V ): _
| Vg | = 0.97425(22 0284
|L15|_0225]’{9} [Hﬂ Kf’l 0+ 0+]

Including 1n the fit the unitairty constraint,
obtains (y*/ndf=0.024/2, P=99%,):

|Vis|=sinfe =4 =0.2254(6) [with unitarity]

i —V_ (0" 07
" V. (Kp3)
fit= " fit with
unitarity
B )
Ly N u‘“"ﬁ .
8
o = P B
0.972 0.974 0.976
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