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' ; I mceived your letter with some delay because of my trip to

. Berkeley, where I latend to stay until the end of May. I shall be back
dn Zurich by June 2ud, ‘and I also intend to bg present at the Conference
in Geneve at the beginning of July. As long/ds I am here I prefer to
write in xngl.inh.tor the technicel reason thed it is easier to get typed.

~ mwisskoﬂxhearthat
the attempt of Heisenberg and me to
~ spinor model and to connect an S
is rather fluctuating end at the '
© the whole idea, while Heisenberg\
you are on the list of the ppeseqs

rays the optimtatic partner. As

m preprints have been sent, I

ANgid I shall meke here some amendments

‘ epriok o nof. been sent for publication yet
because of the dark points\ W mntaimd I shall wake the final
version for print as 2 pi overcome the remaining aifficultiu,

. which I shall ment ; RO %

. 1. I8 rmtmwmumammmmcmd
thu particular pa; chmconnmtodwith Helsenberg's paper on
" the Lee-model (mnnm Physics &, 532, 1957). I found that the method
"-oftmapspercagbommdtathecuaorcmpmmordf&)—o.

- The "dipole is & limiting case, which, however, is unessential in
- the Iee-model. (The doudble root has been introduced by Heisenberg in his
- earlier pupers on the spinor model in order to obtain photons from it.)
complex roots are never on a real energy shell it is trivial that
?ﬂ?vmtrix on the latter stays unitary, but it is not trivial that this

which means from off-matrix joining states at finite times (ty , tp), @s in
general exponentlal functions of time will occur which increase indefinitely
in the limit ¢~ 90 £ ~p + G0 . Here, however, the partition of
tmmm-wemmmamhaheaofmwmmm

complex plsne comes into play. Every such half plane contains only zero

states besides the ordinary physical states of positive nowm endresl energy
similar to the Bleuler-Gupta metric in electrodynamics. One obtains a non~
physical result only by e superposition of a state of the upper half plane
with one in the lower half p. + Therefore it is possible to prescribe only
’vthcphynicuparbaftheini stataattlmdtocm”etmhm»wum

~matriz can be opfained as a limit from a mecroscopic space time deseription,



Professor L. Lendau -2~ March 11, 1958

part in one half-plane in such a way, that the final state at t2 contains
only non-physical states in the same half plane and not in the other.

I have shown by & perturbation calculation that in this case the exponentials
which increase with time do not oceur in the transition metrix and that
the S ~matrix can be incorporated into a macroscopic space~time description.
This perturbation calculation has been repeated independently and also '
somevhat extended by Killel with the seme result. For small space-time
reglons meny strange results appear in such a formalism and for the Lee-
model also a violation of the T-invariance.

But in this way the door seems to be opened for further develop-
ments by searching for systems with en indefinite metric in Hilbert-space
without single states with negative norm and real energy values. This is
also the opinion of xmq, who favors now an jndefinite metric of this
kind but is at present opposed to the more s
I define the latter by the specilal assumption
derived from & single spinor field. Hels end I are now trying how .
far one gets with the latter, but I am
investigate models with a larger numbe

\ ind ent field operators.
definite metric in Hilbert-speace

en the isospin-rotation group and
ohgervation law with transformations
dif erent connection with the free

neutrino (Nuove Cimento :57) . I guess that Giirsey's paper bhas
appeared meaawhile in Cimento. %;.ﬂrseyiaayoumrmof
Turkish nationality, is in this country and who is supposed to
come to Berkeley soon. the same time Heisenberg worked on the .
incorporation of the iso to his spinor model and had already changed

his Lagrangian for this purpose. The possibility of a synthesis of all
these somevhat heterogenous ideas occurred to Helsenberg and me and the

result of it is the preprint which you got.

But here already some criticism of mine starts. Heisenberg's

. Lagranglen, both the old and the new, is the sum of two terms which have
logically no link with each other (of which the second term is multiplied
by #*). This arbitrariness may be weakened by Heisenberg's assertion
that the results don't change, if the second term is replaced by a certain
elass of function of it. But still, the sign of the second term relative
to the first seems to be essential; a circumstance which I don't like at
all. : :



Professor L. Lendau w3 March 11, 1958

: reover, more recently Heisenberg has added the formalism
with the $ te the manuscript, the consequences of which need fwrther ,
investigation. Whatever the connection "throush the total Hilbert apana“ : 71..
(p. 6) between the two spinors and f (and its oesjuemts f? o )ﬂ
and &7 ) mey be, one has in this way many more possibilities
consfruct Lagranglans which fOlfill all clainis of Inveriance.

3. The decisive key for further developments of theories of
the kind proposed by Heisenberg and me (may it be the sploor model or a
more general model) lies, according to¢ my opinion, in our section 5. The
‘methods for solving elgenvalue problems in theorles without a priori given
Homiltonien or commutation rules are only sketched in this section. The
state of thege methods, as they have been developed until now by different
groups of "experts” are in no way satisfactory. The main problem seems 1o
me to study further what are the mathematical g oseibilities for the :
commtation relatipge, if the Lagrangisn (an
are given. Although Heisenberg theomtic. nasizes that iﬁ is not
possible to intreduce arbltrary sssumpt

oceurring in the vacuum expectation values
behaves as if puch arbitrary assumptis

He&ces 80 in the course/of : applicationoftheao«-cﬂ.laﬁ
Tamm~Dancoff method of approximatidg filte independently of the name of
this method (whether one calls i dNgcoff method or simply Tamm-method)

I believe that it is one of LuE
in the history of physics (af fp
Helsenberg. My very best reges
I never had much mterest in

‘on the spinor model no :
pregsent in Goettinsan

: method. :

whichisinnowaysharedby it
excellent friend Tema). mu'cfore ‘
r published results of Heisenberg :
t.e in the caleulations made at

- The problaa e connection between the vacuum-expectation
values (of two or more fectors of localized field operators) on the one
hend and the Legranglen on the other hand is a very fundamental one.

The 1des secemed to me seductive, that in an indefinite metrie it may be -
possible, that the former could have s lesser symmetry (group-invariance)
than the latter and thet in this vay one could reach an lnterpretation of -
the gredual breakdown of iuvarisnces by pessing from the strong interactions
to the electromagnetic ones and again froum these to the weak interactions.
(In contrast to Heisenberg I don't believe that the particles with zero
rest mass are of decisive importence in this comnection.) But whether
this ideaeanbemtudlycarriadthmuahcanonlybedecidcdifm ;
succeeds in improving considersbly the mathematical methods mentloned in
our section 5. I don't believe, that I am able to do this alon2 and I am
therefore much interested in your opinion on this point. Perhaps in your
Institute one could also work on it. I also believe that only with better




Professor L. Landau b mpéh 11, 1958

methods will it be possible to declde vhether one particular model like
‘the spinor model is better or worse than other more general models.

b, I want further to draw your attention to another question
vhich goes more into detail and 1s specific for the spinor model, nemely
the problem, how to interpret the "strangeness" of ¢ spue elementary
particles. With this I mean particularly the circumstance that there
exist particles with half-integer ordinary spin and integer isospin and
also the other way around. For this purpose Heisenberg invented the -
trick of a degenerate yacuwum which you will find in the preprint., This
18, however, an ad hoc hypothesis which in no way follows from the other
essump of our paper. Until nov no po.rtimlar presceription is knowm

to me, w one obtains the "symnetryehanaing;r " by applying M
to the degenerated vacuum. It is very doubtful to me whether this tr ck

- of vacuum-degeneration works at pll. olirgey proposed o different formalism -

with a simple vacuum, in which the neutrino @gioduces the strengeness; but

‘his propossl has also 1ts disadvanteges. Pe pe one meets here a
necessily ‘to generalize the spinor mode roducing at least one more
field, uhich cennot be derived from a r fleld.

v 'mese gre the main feat
) nituauon, which is however far fpim
alveys changing, I shall let youlQed
let me know your own views.

g final, but on the contravry, is

WP:bh

. new developments occur and pleasé 7




Bogazlgl Onlversites|
Arglv ve Doklmantasyon Merkez!
Kigisel Argivierle [stanbul'da Bilim, Kaltor ve Egitim Tanhi

Feza Giirsey Koleksiyonu

A

FGASCI0200304




