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Jones/Freeman papers: .

1. “foward ‘a General Proof...” . Think of A; in this way: pagent » It looks@ sce an A, amplitude, and you know thenh are two Steinman terms. In my notes
for this, the first .FJ paper, I have shown how these two Steinman terms are

contained in Weis' forma (2). If you-4re doing some kind of unitarity calc,

you want as part of your integration this: Saw discAgiWt) « Ie, wo are sort
of faking things by consiering this pictgre:

By not bothering to Reggeize the upper particlés, they keép it simple. But it

is not clear to me that you réally want |the integral quoteds Accepting that you

do w,nt this quanityt, you can expand A, in terms of two 2/reggeon/2-particle
amplitudes, ofie for each Steinman term, |These Q's are each normal analytic in

x, but for fixed 5,5, say are mitiplida by certéin (-u?)"** factors which
cause kinematic cuts in the M@-plane. ‘Thus, in any integrals you encounter,
they claim that your M° integrals of refgeon amplitudes will always be weighted
by such kinematic factors, This perhaps jeads to asymmetric projections. Whg dont

I encounter these things in my method?

e@ 2. "Gribtria for good FNSR..". Here they do it again, consider Ag using slightly
@ifferent notation with V) and ¥, Steingm terms. My notes there summarize it
well. Again you want a FH integral of disc Ag; you write out the two terms; the
left hand cut thing has to go away to ge} cut killing. Remember that when the

FM integral ov something gives you only [2 powers, the Mellin projection ofthat something has nonsense-geros. Still I am not very clear on how to cannect

this stuff to me. |
3. “Cancellatiom of.." Third paper of the sequence. Here they are finally

considering the 4-reggeon ring ctcetint of Fig. 2. You are clearly goingto have some kind of KM integral as partlof your unitarity phase space. Tmt
integration appearss in (2.1). Again, da see that your 4-reggeon amplitude
is weighted by a certain factor. This ig that problematic asymmetrizing factor.

Comments: none of these 3 papers makes mention of Mellin projections. They

are doing energy~plane bootstrap, so all|they care about is finite mass integrals

in u°, But now I will go look at F2v anal? papers.

®



| 4. Freeman and Zarmi: Here I suddenly get the idea that the "weighting" factor
apises from the asymmetric NDC. I-can see this arise in my own rapidity notes

at the end.of the FZ paper. That is why I would say: assymetric projetion cane
from asymmetric NDC. By the way, the three FJ papers never actually do a

dootetrap, but refer to FZ and P2V.

Idea: can perhaps identify the weight factor with threshold factor?

5. F2V: they show on page 8 that, when you write a Mellin projection of

Diso&g ( with no weight), and when you hold s and s, fixed, that weight factor
maginally appears. It is of course caused by the form of the limit of Ag
in terms of AL. Ie, the limit given in (2.5). There , you see that x
A ( amplitude with no prime) is analytic in N° but you pick up extra
or) factor from the regge behaviors. This seems to be true without
a@ list of Steinamn terms,

Then I guess the question becomes: whg do you want to integrate

Ag rather than App directly?
.

. .

e
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eo Glaim: when I start with the Cl L. in Reubens paper, I am
abple to successfully diagonalize jthe thing at the cost of having

to use "asymmetric" Mellin reson These projections then havenonsense zeros which correspond + Reutens "Good FMSR". Thus, I

am able to cast the Cl equation into the usual diagonal-j form, but
at a price.

However, in my exact kinematic analysis, I am again able to exactly

diagonalize onto j; morover, the rojections involved here are .

perfectly symmetric. I have made nt “high energy approximation".

Reuben would say, regarding his anblysis: look, if you want to properly
take account of the low-energy behavior of amplitudes, you cannot use

the high-energy Mellin approximatibn, identifying 8, with sf. If you
do this and thereby avoid using my|FNSR, you will get the wrong andwer
for your Cl tern,

Reuben would go on to say: look, my PHSR are based on strict observation
, of anagyticity; when I examine analyticity, I find no constant terms in

e the FMSR and therefore I will havejcut-killing.

®
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Responser to Reuben Freeman's Letter of March |
6. He says that if you go throgeh a certain aes and then shift the j' contour tothe right, you get a result which is equivalent fo the dlagonalized-equation result.

Whereas if you shift the contour to the left, you get a different result.
He then gives a little example and shows hbw the two shifts give different

results.

My response is this: it is correct to shift to|the right. Reason: the projection

in the J* integrand is expo decaying in the righ} half j'-plane, so one you pick up the
pole at j' = J, there are no more singularities| out there and you the residual contour

then vanishes. Thus, the diagonalized equation 4s correct.

If you shift the contour to the left, and|pick up only the first regge pole and

then ignore the background contour, you get @ cape result. Reason: just look at yourown example, You assumed a specific projection with a nonsense zero ina at J = \y.
In your result shifting to the right, than nonsofse-zero is feithfully reproduced on
both sides of the equation; if you shift to the/left, thab nonsense zero only appears

on the left but not on the right.

If you were to continued to shift the contéur to the left and pick up all the

lower regge pole contributions, you would eventuglly regenerate that nonsense zero.

@ Of course in practice either method is OK.| Ie, the two expressions you give
agree when j is near 4. i

|
|

"
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What has been done to this point? Reuben has tektn a bootstrap equation with the left
cluster deltad at some fixed mass, hence no counting problem. He then takes the large

Spq limit of both sides and requireses that they pe consistent. Assuming the nonsensezéto or FSR or whatever you want to call it, he 4 able to get consistency with a certain
boostrap condition. Fine.

Then, he tries to redo the same thing by first expanding the object ACs) onto its
Mellin projections, and then he executes the s, i#tegral. Finally, he close§°the J contour
and takes the large 85, limit. This precudee léadd to the same little bootstrap condition.

Thus, he has shofm that if you are doing sodething asymptotic,you can freely expand
onto Mellin projections, do your energy integral, jthen close your contour and regain the
same little vertex bootstrap.

So far so good. No contradictions claimed of nbticed by me. It is OK for him to@etine nis om Neliin projection however he wished.
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A condensation of Reubens letter.

=I@ 1. First, rots cot ao1=8,5 =, and lets get rid of the transverse integration, put in
V = some constant fof thé*potential. Then the Yootstrap equation becomes: Sz = S.

Sy=S.

aA@= tS. Sts, AC) :
( '

2. Now let us assume that there de @ nonsense “ as follows: ooo

oe‘yas,AGO= o. Thaw, Ach -\s® \ a Ase) (*)
Now assume these asymptotic limits: !
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This then is the resultant bootstrap condition, ts equation (6). :
3. Now lets simulate Reuben's second move, which j 8 this: expand A(s,) in equation (*) above:
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Now finally we come to Reubens third move. We start with equation (**) above and
project the whole damn thing: what happens? How do you deal with the two contours
Jj and j', ie, where are these variables relative to each other? At the moment, the
J* contour lies to the right of the leading singularity in A(s5). Maybe I should
be more exact about this. The contour must be to the right of} = alpha, because
that is the leading pote in the. projection shown in the equation . Now we are
allowed to project with some very large positive j to get good convergence. Thust
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I would never close this thing to the right; Reujen merely points out that if you do so,
you get an equation which looks to him like the diagonalized Mellin equation that I propoung
0 vehenently. Nemely:

AG) = AG8) |
G-4e) |

He then arrives at this conclusion: since this result disagrees with the result you get
by doing directs integrations, it must be wrongj} and since this result looks like my
iagonalized equation, my diagonalized equatiors must be wrong.

Qrovever, I would claim that in this situation thp diagonalized equation is wrong. But
‘that is only because his boostrap equation is wrong. If he had the right bootstrap, I

think it would Mellin diagonalize in this wry. iiok s !
eAay= Fey" Yas Ae

I think the fact is that this thing is not a convplution equation, and therefore it will
Hot diagonalize in the “trivial " way. lets see what happens:
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