Lawrence Berkeley National Laboratory
Recent Work

Title
INELASTIC EFFECTS IN ONE-CHANNEL N/D CALCULATIONS

Permalink
https://escholarship.org/uc/item/6gf5b1pg

Author
Finkelstein, Jerome.

Publication Date
1965-05-03

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/6qf5b1pp
https://escholarship.org
http://www.cdlib.org/

UCRL-16091

University of California

Ernest O. Lawrence
Radiation Laboratory

-

\-

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

~

J

INELASTIC EFFECTS IN ONE-CHANNEL N/D CALCULATIONS

Berkeley, California



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



To be submitted to Physical Review UCRL-16091

UNIVERSITY OF CALIFORNIA

L Lawrence Radiation Laboratory
1 Berkeley, California

AEC Contract No. W-7405-eng-48

INELASTIC EFFECTS IN ONE-CHANNEL N/D CALCULATIONS

Jerome Finkelstein

May 3, 1965




BN

SRR | - » e,
.: INELASTIC. EFFECTS IN ONE-CHANNEL N/D CALCULATIONS

f‘tij'Jerome Finkelstein

. . * Lawrence Radiation Laboratory .. .- .
: University of California .o A
..+ Berkeley, California : ' .
May 3, 1965 T

_ ;'“Théqpéséibiliﬁy,;f;in;luding inelastic effects within ; oﬁe;chgnnel-zi
-'ii: ; N}ﬁ caleulatidn is'discusséd; and it is seen that thé'oﬁe-channel calculation’
|  'e@n agree'wﬁth the Bjorkén matrix calculation whenevef the elastic amplitude
'hés no zero on;tﬁe-pﬁysical sheet. An example indicates that this may be

. " the case for wm sgcattering in the p channel.,
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? .,_ The N/D procedure for calculating partialuwave scattering amplitudes

has been gpneralized by BJorkenl to include the case of several channels.'

) The amplitude is still -written A = ND"l . vhere N andf D , as well as

A , are now matrices, If we were interested only in a single elastic amplitude;

1

" say A p o Ve might try to do a one~channel calculation which would somehow

f include inelaatic effects, Several methods have been_prbposed to accomplish

this' ‘the method I discuss is to try to express All ='n/d . where d contains

;, the entire rightmhand cut including inelastic contributiopse The dispersion e

’ ——
i

. relation for 4 ,

als) = 1+ %—‘fasv Ind(s')

s! w 8

becomes

e - .o o - i ‘
a(s)w1+-’=f d,n(s)Im 1L

8'asg v . o
A11<s ) O

(1)

'8y

e e e e L i e

In this paper I dlscuss the conditions for which a(s) = n(s)/d(s) is in

| faet identical to the BJork@n amplitude A (s) calculated by the matrix method.‘

In_what follows I consistently suppress the angular momentum index

?E « Also, I assume that the ﬁjorken method, without arbifrary constants,

generates the correct amplitude,

In Section II below I discuss general criteris for determining when

vhi this one-channel calculation with inelastic effects does feproducé the Bjlorken

amplitude, In Section III I present s éalculaticn designed to indicate whether

"the (wr) amplitude in the p channel does satisfy these criteria, and so

" eould be calculated by this one-channel method.,

1



SN e W s

R AR RS Y e O |
e PR o : ce
_"i‘;&f 1 : . For R(s) =1, wve recover the usual relation for purely;-él
\“ — . I\zow consider the function dxs) = n(s)/ (ss, : *}" I a.ssz;me th'a,t? |
: n 1is chosen so that 4@ + 1l -as s+ w\, as does d ; ’chiis lea.ves open‘the
poas:.bility tha.t d ma.y have poles.' Bﬁr assumption, a ';has, no left-ha.nd'
('cm:.9 and its discontinuity across the right-ha,nd cu‘b is l‘t‘.he same &s tha.t ,‘“
\\gfd . So if d(s) has no pole on the physical sheet,g d(s) = d(s) K f:v "v.
. ‘ -.,4‘“:*;’ and a(s) [-3%—8—} g.-All(s) . If d(s) does have poles, then ds) ¢# d(s) . -‘.
S f
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and a(s) # All(s) 3 ~n - will not have superflious poles, and so we can

conclude that a(s) ¢'A1i(s) if All has a zero:onlthe[physical sheet

which is‘not‘sharedlﬁy n, and a (s) = All(s) if 'All:has no such

 zero. Whether or not Ali has a zero is of course not determined from a ;l

" knowledge of R and n . o _ - E o O

The seme ambiguity 1s present through the arbitrary CDD poles in
the N/D method for the purely elastic case and in fact in the Bjorken

multichannel prescription, However, in those cases arbitrary poles in

.the denominator function, while consistent with the~dis§ersion relation;

I3

-~ are ﬁsually rejected'because they would not be dynamicaily determined,

In the case under discussioh, howvever, we must consider the possibility"‘

that althqugh':All

when we said that the Bjorken prescription, without arbitrary constants,

is dynamically determined (whiéh is what we assumed

would give the correct answer), d might have poles anyway, These would

~ not be true CDD poles, since we assume that they could be calculated by

the full matrix-methoag but they would mean that this singlee-channel
celculation would not give the correct answer unless additional constants
were inserted. ' ‘ ' ,

That a and Al
3

3 need not be identical has previously been pointed

out by Squires;~ however, the’ example which he used to show this is not

conclusive, Sqguires studies .an elastic ampliiude All vhich , in the

absence of coupling to other channels, has a zero in the physical region
at s = ; « He considers turning on & small coupling to a second channel

vith 8,< 8 , and points out that A.. is unlikely to pass through

11

zero above 85 4 since unitarity would then require both the elastic and

inelastic amplitudes to be zero simultaneously, which would be accidental. -

—
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‘i abbve. It is of course possible that the zZero in A11 which was in the’ “::

;:physic&l sheet . in wh;eh case 1t would be true that a# A

;'it need not go:. through zero, Then R(s) would be large in the region

" exactly what Cauchy'e formula tells us must happena‘

g = 3 .' This would mean that a # A v ?

, This conclusion by Squires differs from the analysis presented P

physical region in the absence of coupling will move upwards onto the Tf'ﬂﬁ"'

11 ° However;’;i‘b*‘

{fthls need not - happen, and Squires' arguments, based only on the absence of -

Sl |

: '”the :28Y0 from the physical region, do not depend on its happeninga In fact,

by replacing the 1eft-hand cuts by two poles, simple examples can be

constructed which saxisfy Squires‘ assumptions,and'in which the zero does -

"not move onto the physieal sheet, In the case where the zero did not -

' ;move onto the physical sheet,'Squiree would not be chreet in stating LT
that-va # All 0 s - - -
For small coupling, A, would be very small near 3§ , although - s

’.{.near 8 , and because of the (s - 8) in the denominator in Eq. (2),

d(s) would be rapidly varying near s and so could be expected to deveIOpvf

:hq a zero to cancel the zero in n(s) . Then ‘a(s) - would remain finite, thus

~invalidating Squires' proof that a # A That the zeros in n and 4°

11 °

‘: shoula appear at precisely the same ‘place may seem accidental, until we .

realize that, as long as All has no zero on the physical sﬁeet, this ig .

To see whether this method of one~channel calculation will agree "

. with the Bjorken method, it is sufficient to watch the zeroes of AL

) e e
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the methods agree 1f and only if All has no zero on the physical sheet

which is not ahared by n, Bander, Coulter, and Shawh have recently

v

found a similar difficulty with the one~channel method of. Frye and «\' !ﬁ'f“\

in which d does not contain the full right hand cut. They . \
. | Yok |
find examples where the Frye-Warnock amplitude ceaseSvto sgree with the o
i . . , !
Bjorken amplitude when a zero of the S matrix appears Ln the bhysical
sheet. | S I
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-

mation, apparatus, method, or process disclosed ‘in
this report.

As used in the above, "person acting on behalf of the
Commission"” includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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