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Janes/Freeman papers:

1, "Toward 's General Proof..." o Think of A, in this way: }Mﬂﬂ{ « It looks
like an 55 amplitude, and you know thar% are two Steinman terms. In my notes
for this, the first .FJ paper, I have shoyn how these twe Steinman terms are
contained in Weis' formule (2). If you.are doing some kind of uwnitarity calc,
you want as part of your integration this: Sdﬂ"&x Rbkﬂ"} « le, we are sort
of faking thinge by coneiering this picture:

FTEX |

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 guoted; Accepting that you

do w_nt this quanityt, jyou can expand Aﬁ in terms of iwo E/reggeonfz—particle
amplitudes, oHle for each Steinman term. {These Q's are each normal analytic in

HE, but: for fixed s,s, say are multiplied by gertain {—H;]

factors which
cause kinematic cuts in the qugﬂana. Thus, in any integrals you encounter,
they claim that your HE integrals of reggeon amplitudes will always be weighted
by such kinematic factors. This perhaps leads to asymmetric projections. Whzg dont
I encounter these things in my method?

2. "Cridtria for good FMSR..". Here they do it again, consider ﬂﬁ using slightly
different notation with ?l and ?2 Etein?m terms. My notes there summarize it
well. Again you want a FM integral of disc A ; you write out the two terms; the
left hand cut thing has %o go away to get cut killing. Remember that when the

FM integral ov something gives you only Pegge powers, the Mellin projection of

that something has nonsense-zeros. ©5till I am not very clear on how to connect
this stuff to me.

3. "Cancellatiom of.." Third paper of the sequence. Here they are finally
considering the J4-reggeon ring discontingity of Fig. 2. You are clearly going
to have some kind of HE integral as partjof your unitarity phase space. That
integration appearss in (2.1). Again, ydu gea that your Jd-reggeon amplitude

iz weighted by a certain factor. This ig that problematic asymmetrizing factor.

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

are doing energy-plane bootstrap, so all|they care about is finite mass integrals
2

in M-, But now I will go look at FZV and |F papers.




4. Freeman and Zarmi: Here I suddenly get the idea that the "weighting" factor
apises from the asymmetric NDC. 1I-can see this arise in my own rapidity notes
at the end.of the FZ paper. That is why I would say: assymetriec projetion crmm.
from asymmetric NDC. By the way, the three FJ papers never actually do a
bootstrap, but refer to FZ and FIV.

Idea: can perhaps identif} the weight factor with threshold factor?

5. FZV: they show on page 8 +that, when you write a Mellin projection of
DiscAg ( with no weight), and when you hold s and s, fixed, that weight factor
magin%lly appears. 1t is of course caused by the form of the limit of AB
in terms of Arr' Ie, the limit given in (2.5). There , you see that =
A amplitude with no prime) is analytic in H? but you pick up extra
{HE}“ factor from the regge behaviors. This seems to be true without
a ligt of Steinamn terms.
Then I guess the guestion beccmes: whyg do you want to integrate
Ag rather than A, directly? '
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Claim: when I start with the Cl dquation in Reubens paper, I am

abple to successfully diagonalize it

he thing at the cost of having

to use "asymmetric" Mellin prujecjions. These projectione then have

nonsense zeroe which correspond t
am able to cast the Cl equation iJﬁ

at a price.

Reullens "Good FMSR". Thus, I
o the usual diagonal-j form, but

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

diagonalize onto j; morover, the

rojactions involved here are

perfectly symmetric. I have made nb "high energy approximation".

Reuben would say, regarding his analysis: look, if you want to properly

take account of the low-energy hahEvior of amplitudes, you cannot use

the high-energy Mellin approximati
do this and thereby avoid using my
for your Cl term,

n, identifying 8, with aéh. If you
FESR, you will get the wrong andwer

Reuben would go on to say: look, m%yzﬂsﬂ are based on strict observation

of anajyticity; when I examine ana.
the FMSR and therefore I will have

icity, I find no constant terms in
cut-killing.




— o e e e — - — ——— — ————— — — - —

Dear 'thﬂ. : M&r‘r_‘.l\ 28

e e amead e e meem e emm rer cmemee

-~ Crfs.ﬁz_msl' I _l‘-_qﬁ;gg,i_ _ tan_g,. __%'I‘ My .,-.,,L
._J_{&G"*"Et +"‘H Q%Lq L. ___:[H_JE. ,_t;gm{,Lq:se.J w:n-afa.-s ‘H’vnt
H_.H.ﬁf@z!i.t__.l—__ w1/h~ 5 fue _&El ‘-ja.&m, ﬂfﬂLEm )f{




° pelidba

I\]n']r%{‘i.‘;‘.)m ,-;__J-\aub_b}-'h Jﬂ"‘u—l‘

of

0

| F?F/ ,Muck Phy 820 (1#2) %23

. Fl I A At |
— AI—.; 33\/1& o g !
S
. “;7_%

— G k
—— u L;"""
~ - !

-'-"_: = ﬂ-: = ,f“-;'hl)t_(_&_*,_’_‘_{,_rf ) - e

sbza .,_Mt,{(m)h EC S R .

) _'?_ o 53 = QS:L_ = 5, 4 (40 ¢ 7L L
%

,ajf{ ‘h—fb 2x Brnaks

T Az =%, ~Fe,q -2 T
: A 2 * Y = + ! 3"
i G --,w%@au G
. : €523
SRy P e P L o
Y st ) [de (DTN AA st ) ()
—— S —

___1n oY ey, _ __the ,,_E_Jtﬁ_g,gg,ﬂ discenfinu 9__
Fav jﬂ.ﬂﬁ/—faﬂ& o ’&‘M’P"iﬂ | i T2 ool s
fem kg o overhol q@_-ba.f_m.ilbﬁd% Gt

vt St * - L
o SNey WA wo %wﬁ a f:::t \Yr V@M
o -~ I S s R
_ =) —




———— .

WI‘@)#{ | n“"f 3 -2

% A ﬁ_fl__ﬂ_%_ﬁz,rs;;; ) —> (). 9. (L-_l_gf,&--_J:__’??__

o | .

_fuen. . ‘jfﬁ;_[") Wl e, ISQ%_V}JM N‘{}?fwww_

. - A~ Ve,z-2 | A i "-‘(?*j:'-‘(‘m )_ ﬁ (--- } (S %JIFFV (
%...:.__i.jﬂ') i j___@‘z) ‘é _ z N ;
) “’fﬁ'?ﬂ N Pt’q’:'g) +J)) . “ ﬁﬂ

2o et Mﬂ Rvmo ol __botn. %fﬁ m?i.,m ,
g )a )" Yl 92 ©

ed ut_me fry B cecdevio

_ Mﬁvm I
I e o -
. ’ , ’[E' }'t':igﬂ jﬁé%’m’ﬂ_’ { @ J al };f':(, )

q}fé) "qf‘:;?-

s E{z -‘?cﬂ_- J{lsp—-zm“ 5' 4 E;'It::“‘ ) a’s'a fffﬁ‘/x/é
Lis | df 7, () I ¢ o g -
L e [ hwm
. Heo a VR -
T T T e
_ ﬁ % 2 ﬁA”rz* (j= 2=, —)— (‘?—}
—ilo Zhy




- . - 1

G

a,e Fdéﬁﬁ@_ E%'-q{m M (s, S5
é—r‘fii —TA—F—E-?—CJ h%*-"*;-fyz—ég;
(J=¥

{lag_:. iy G e s &Zt ﬁmﬂ oblivion  whte C-&-»:Hf 4‘5

'}fw /&%t‘ .-P; cks purz e __.“MH "‘9 J ﬁ/f ﬂ-f ,"
. . T
( e *az ‘o ot Cfii ¥ g lﬁr&ﬁﬂﬁkﬁmﬁ%m
L e ’_\LL_MMQJA% - r’g;gawvfl %ﬁ% copsck ¢ *“'Jm:.,

S ] , RS “ -
a

 pew _Wﬂr hw_ M- T ‘Im,; ‘W(&B)H.J t ¥ ;M’s:;l-i. -1
e ———eey S — . 1 : -J 4 - -
@i ) T

~ R B ,w___:,L_J_)_.

NE
. J-Ye,
,3),_ _.__Vf_.ﬂ }.fa,; L ..E_‘_;..qr Lac'& ” ( -\f_ (‘_7__.-,_,'_‘,.,..-,7« e e __,._(!‘)_._._
ISP (. . R
Ui B e At Bl sewasbe  he  ppelf epd
[ B ———— T a4 .

(R P _
- d—éx- Ae, 141 ((jj- ‘J-I. }U(__'. J™%a ~n" (J‘ ] .-.)
B J Ap7, (5977 Mg"'&’“"*??"' e éﬁﬂﬁ% 2-ly.)
- J h‘(zrz-' ___,_,,(J?)_
| ulﬁr-l-\ is oli0 u.a—gxn:t e, ﬂ,uq}l‘s Mg n::-‘u{::. __in{!-.:ﬂ:lla_u_q_g, N

cof o Tigyelipn ) Mol . trwmm o )

__I% W83 hbﬁhﬂ ‘)f“lsjl— DLJ;D'l'\ﬂ:Cfui:\- %tﬂfh ‘5:‘ AHO{":J , Ohe Car
. ] ) \ ‘- ; '-"dca*." vy N
T AT T

- o A TS SN bttt
= (53) Gat! _‘5 cl'&s fga‘l__'(ﬁ' W2 l_é-f QAQ%: {J 'i}{,g_ q)f 31-2.) ”% ..{,:E&_J_ -"ILL.L,& )
Gt fLE-:?ﬁtlt ra




Q pit . nangte S

Set ' 5,‘1‘ =~ 5

a ] '-3'

ik T_A__ﬂ L yz) - | (frten) (o) A1) %9:3
F_@"‘)‘“"a*) (q‘irq’a:-.) {f “@71 . (u}

R S 17} S R

- ’g"‘* b agpopriess | o gpros

_‘no:j__ 17‘,)11 (a) b Z@_Md%u_?m e __

J"GM] ", ...~J+o(f{} (s qf“_,;L}?/? (s} éﬁfiﬁfi__ ?Ld)é;( )
Jo¥w ) - %) (ﬂi

arhida (f,{nr:} G +‘d ?_«#'_{_h“za (i =?L_;i) M_“_"

T A,

d é (Sﬂdciu:/(ﬁﬁe” 7115‘;5:?;@@—‘3)__;}1:%-—#_

- = O LY 2l C 291 6.3 INED (19

—_— i m——ur

Cvdidh b b e e @ - :
-..-.-.-.' s - — e mh




.1. He says that if you go throggh a certain

Responser to Reuben Freeman's Letter of March 2.

the right, you get a result which is equivalent
Whereas if you shift the contour to the left, y

He then gives a little example and shows hbw

results.

My response is this: it is correct to shift to

the diagonalized-equation result.
get a different result.
the two shifts give different

pmcfue and then shift the j' contour to
o

the right. Reason: the projection

in the j' integrand is expo decaying in the right half j'~plane, so ome you pick up the

pole at j' = j, there are no more singularities

then vanishes.

Thus, the diagonalized equation }

If you shift the contour to the left, and
then ignore the background contour, you get a wr

out there and you the residual contour
s correct.
pick up only the first regge pole and

result. Reason: Just look at your

own example. You assumed a specific projection with a nonsense zero ima at j = Xj.
In your result shifting to the right, than nonsense-zero is faithfully reproduced on

both sides of the eguation; if you shift to the
on the left but not on the right.

If you were to continued to shift the cont
lower regge pole contributions, you would event

Of course in practice either method is OK.
agree when j is near o .

left, thab nonsense zero only appears

to the left and pick up all the
regenerate that nonsense zero.

Ie, the two expressions you give
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What has been done to this point? Reuben has takén a bootstrap equation with the left
cluster deltad at some fixed mass, hence no coun problem. He then takes the large

5 limit of both sides and requireses that they consistent. Assuming the nonsense
ze%n or PMSR or whatever you want to call it, he is able to get consistency with a certain
boostrap condition. Fine.

Then, he tries to redo the same thing by first expanding the object A( 3} onto its
Mellin projections, and then he executes the s, integral. Finally, he closeS~the J contour
and takes the large s,, limit. This precudee lgad to the same little bootstrap condition.

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

So far so good. No contradictlons claimed or nbticed by me. It is OK for him to

.efinﬂ his own Mellin projection however he wisheg.

1
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A condensation of Reubens letter.
-\
.1. First, lets set a_ ,=8 3 =4, and lets get rid of the transverse integration, put in
V = some constant for the potential. Then the t(:-at.st.rap equation becomes: 3,4 = 8.

Sa= S‘.

S
A= T s Nds, Al
|

i
!
2., Now let us assume that there is a nonsense w&}‘o ag follows:

e,
?htﬂ(‘ih= o, —&““L-;. A= =\ s - \ad;m Als) (%)
Now assume these asymptotic limits: 1

AGY — %1%3 n{ z/m'u. Ne, =0ley =~ |
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This then is the resultant bootstrap condition, ubens equation (6).

3. Now lets simulate Reuben's second move, which is 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
J 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(s,). Maybe I should
be more exact about this. The contour must be to the right -::1‘2 J = alpha, because
that is the leading pole in the projection shown in the equation . Now we are
allowed to project with some very large positive j to get good convergence. Thus:
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I would never close this thing to the right; Reufen merely points out that if you do so,

you get an equation which locks to him like the d
so vehemently. Nemely:

iagonalized Mellin equation that I propoung

AG) = 1> A (Gmde)
(-4

He then arrives at this conclusion: since this r]esult disagrees with the result you get

by doing directt integrations, it must be wrong;
diagonalized equuation, my diagonalized equati

.-lcrwever, I would claim that in this situation
think it would Mellin diagonalize in this wgy.

A = T©™ Vs, A

I think the fact is that this thing is not a conv

tbt diagonalize in the "trivial " way. Lets see W

oley
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that is only because his boostrap equation is wro

and since this result looks like my
must be wrong.

-diagonalized equation is wrong. But
ng. If he had the right. bootstrap, I

plution equation, and therefore it will
hat happens:
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