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A SYSTEMATIC APFROACK TO THE ANALYSIS - . - ‘,
(OF NN AND NF TOTAL CROSS SECTIONS* i Sl
Akbar Ahmadzadeh and Elliot Leader ifszﬁ S
| ~Iawrence Radiation Laboratory
L University of California S
- Berkeley, California }.g"
fe; January 8 196h e
We W1sh to point out a general .rlgorous and extremely
;ssimple method of analyzing NN “and NN total cross sectlohs:A’
and,‘as‘an‘exampie,'to indicate-its applicatidﬁ in Regge-type.
models{ Because in this analysis we must know the pn total ;ef"
.ecross section, a prlmary aim of thls letter is' also to- encourage
the experimentalvmeasurement of o . o
v I; .Censider :NN “or - NN scatgzring 15 the s-channel.
EXamiﬁation of the s-Channel-to-t-channel cr0551ng matrlces;

't: 1ndicates that the total (unpolarized) N or NN cross sectlon ;‘
iﬁ(s channel) can be expressed in terms of only one . of the flve . -
»f:Nﬁ - NN “spin-transition amplltudes (f through f5 in. the'~7- A
'einotatlon of Ref. l) in the t-channel. Thls transition can take s-
A .p1ace with parity P Ef T and 1sospin ‘I | = O or l. :,ff‘f'

f;fSpecificallyg ‘one findsls g
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f"a“ﬁf“}‘
" where BII_ isvan eleﬁent 6f{£hélweil-known isospln crossing .
faz
) (2_)_,irﬁ.,

(T is: the laboratory kinetic energy), and L L

matrix,1 and we have EV'Q >h¢? + 2m T: P"

o1

Cg(® 1 s)= -1» Im f (P, I;. s, = 0).

~ Here f is one of the NN (t~channel) spin-trlplet transition ; L
fi’lamplitudes~lﬂ_ T e o
Thus the.four 1ndspendent ekperlmental Cross: sectlons wé$ s;' f
’;:sﬂjcan be expressed in terms of the four functions g(}g I) a;7;£  :

luff%f'o V;%;“-=%'(€(+)'b)ff_g<'; O)"_8(f;';) + g(+§ i)j;;_;”">"

 ;%}5V?‘fg<g'9?é3é(5fbgé{é(aﬁiféfg“*éi”}f}fffff’m'
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"The above results are generally valid ‘and apply at all energies. They

are particularly useful in the high-energy region since almost all B

‘“7"theoretica1 models of high-energy scattering calculate, as primary o

”'iquantities, the t-channel NN amplitudes of definite parity and
'1sospin. InverSion of Eq. (3) provides a unique set of four

functions directly related to four experimental quantities, namely.v

e s e e v wal

R
Eg“‘

- Once the energy dependence of" the functions g(Pp, I)' is known,”'
_these functions can be analyzed in terms of any specific model

“under cons1deration. The contribution of any nodel to the g(Iﬂ I)

o can be obtained directly if it is expressed in terms of the

'lkquuantum numbers of “the t—channel orbyan application of the known ]?i o

-‘p‘crossing matrices.% 3”
: II We illustrate here the use of these equations in the ‘U N

"7TtRegge model. In the Regge model the correspondence w1th the four )




tragectory families is t,

i bers coupled to the NN system,

‘since there is no known resonance with. its Quantum numbers,
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[

e RN : : 1
coallen v T
. . R .

ey O).__9 POmeranchuk famlly o

.fbyig('; 0)-“*——9 : 5Ifamily :;?:'?

. s(-, ,1)—-——%’ family |
el 1"““9 family

Note that of the twelve p0351ble sets of trajectory QUantum num-:»7'"7
3

only the above four contrlbute

to f2 .and therefore to the total-s-channel cross sectlons. The

R~trajectoryuhas not‘usually been included in Regge-pole enalyses,‘{ o

‘I(J ) l(J R However, in a. systematic analysis it should

even

v be included, and Eqs. (h) would indlcate whether- its effect is ffl

ES

: negligible or not

Cons1dering the relatively high-energy region, we expect .

"»that only t-channel contributions are significant Then from
T Eq. (2) the contribution of any Regge pole to the g(P, I) of 1ts

' femily ts R

o x;i'-":f‘l f> » ,::‘ o+ f:igkx .fj‘?l e ' 'iff:
*".‘-;;3?,-1.(29‘_'-9,1 +_\1)_PaP. . ( o Y )

‘iwhere B .s%'Be is the modified residue of the traJectory.,;lL"f‘

Incidentally, note that from Eqs (3), n contrast to

oL
S



o ; we eXPect that o ;hdﬁldfincreasé;towards';té asymptotic

“value._ f‘:;: . _;,:m e

In conclusion, Eq.(h) offers a simple and systematic

) scheme for analyzing theoretical models in terms of the experi- 3f;j-

'mental cross sections._" -ﬁ v ”j-;:x_;}v

ACKNOWLEDGMEWI "¥J4f»

The authors are indebted to Professor Geoffrey Chew 7:

W

for suggestions and encouragement."

. LUCRL-11192 -




e TT,T,"‘ v . = e 7 -
: : 0 UCRL-11192
o FOOTNOTES AND REFERENCES
% -».Work done u.nder the auspices of the U. S. Atomic Energy Commiss:uon.”"‘-"vjl- o
1.

M. L. Goldberger, MJ T. Grissaru, S W. MacDowell, and D, Y. Wong,j S
'-Phys. Rev. 120, 2250(1960) N |

*.‘”.The cross1ng matrlces are implicit in Ref.. (l) A complete

3

' j"account of these matrlces will 'be glven 1n a subsequent paper.

I J. Muzinlch, Phys. Rev. _2_, 1571(1963)

A.- Pignotti, Lawrence Radiation Laboratory Report UCRL-11152 ’

“jivDecember 3, 1965, submltted to Phys. Rev. Let’cers A\. Ahmadzadeh, Lawrence ?

Radiation Laboratory Report UCRL-lll6)+ December 16 1963, submitted .

'-»,._,‘_b;.‘to Phys. Rev. Letters..., el




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.

As

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

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.

used 1in 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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