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The energy dependence of the high-energy charge-exchange 

- 0 1 
1f p ~ 1f n differential cross sections can be fitted well by 

2 single-p Regge~pole exchange. The fit for the p trajectory is 

'' 

a (t) = (0.56 ±0~03) + (0.81 !o.o8)t with t in units of 
p ' 

. '2 ' 
(GeV/ c) 1 . ; · 

' .. ·1, . ' 2 3 
so a (t) has a zero at t = -0.69 (GeV/c) • The 

p 
experimental· · .·.: \1 

data for the differential cross sections of ·1f-P ~ 1r
0 n shows a 

minimum around t = .-0.~ (GeV/c)2 which can be explained by the 

fact that spin-flip amplitude dominates the spin-nonflip amplitude 

and the spin-flip amplitude c·ontains a factor ap (t) • Thus the 

. . .. 

major component in the amplitude vanishes when . a (t) = 01 . producing::. ; . 
. . p ' ~ 

a minimum here in the differential cross section. In this Letter 
·, 'I,·. 

we shall show that a similar but even more pronounced minimum shoUld <·.·. 

appear in the high-energy 1rN ~roN differential cross sections. 4 ' · .': · · 
' . 

For experiments with no polarization, the differential. ~ross:_ 
. ' 

section for interactions a + b ~ c + d 

amplitudes is 

dO' 
dt = 

1 

2 
41fs Pab 

, • I , ~. 

in terms of helicity ': ~ ~;·, ·,:· · · 

. \ . ~· . 
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.... :. ·:~. i~;~~1:<~}; .. 
;, .. \ ·~" ' ~':·· ·:-~ .·;<·~·.-~ J.··. 

; ... ·:: > : ~ · ..... 
i~ 0 • ~ 

. ~ ~ ~ -~'·,·~·.~-: .. ~~:.· .•. ~ ~· ; 

.. . ='· ~ ·: r* . , . 

;::re iss th:s c ~:~ ::::~f 0;h:~:::an: 7•; a~:b thti::t .::~:~J .•. · ';' 1JJ)~ ,; • 
particles .a . and b, respectively; and f~d;ab ( s, t) are the direct• ,):,:,,~~t!;'; ; ' 
channel h~licity amplitudes with a, b1 c, and d denoting the helic;l.ty · ·. · " . : . .. \.:.! 

. ..,. . 
states of the corresponding particles.5 The f~d;ab(s,t) are·related. 

to the t-channel (i.e., D + b -+ c + A) · helicity amplitudes · 
• : f _: " • • h ,')' ~

f~A;Db (s, t) by an orthogonal crossing matrix. 6 Thus t~e di:trer~nthl f :: .·~;::: ·.-,·~~i· ::,.; .· 

cross section in the s channel can be simplyrelated to the 

t-channel helicity amplitudes by 

do 1 1 L kA;Db(s,t) 12 dt = 2 
4:1{s Pab (2Ja + 1)(2Jb +ll) ( c,A,D,b 

f . 
) ·' 

J 

.• ~ 
I ~ l ' 

and their helicity states. 
j. 

The·Regge poles in the t channel can now 
:. ·, . 

i . 
. , I 

be easily put into the a-channel· differential cross se~tion through ., i· .. 

Eq. (2 ). ! ,·. ·.I 

I • 
Consider the Reggeizati~n of the 

ir, • ' 

t-channel· (i.e., NN-+ am) ··'" ! 

helicity amplitudes to~ the interaction.7 Of the known· 

high-ranking trajectories, only the p has the necessary quantum 
. ' . ' .. 

'· 
•"'' I 

numbers. 

I .. 

: . ;· ~ 
Combinations of partial-wave helicity states with pu-ity· . · .. , . •,: 

f• I. _.\ ,' . 

. of,_: •. i ' ' ~) . 
.'• I' . .t: • •.' 

(- )J and thus with · (J :IBrity) ')( parity = + can connnunicate 

with the p ,· so the. p pole Will appear in the J8rtial-wave · · · ·;; · 

amplitudes tl' +(t) which are associ~ted with the two line~r .. ·:;. ·' 
• -1 • ' 

combinations of heiicity ampli1ll.des having these quantum numbers!· ·1 . .. 
1o •. ,_ .. 

. '. 
I t• ,J' 

. ' ~ 

. ... • .. ·. 
''3 .. 

• • '•: ~ • ..-.1 <. 

.... 
• • f:• 

~-;·· ... "• :•t~>·~. r~• 

. ~. ~ ., . 

· .. 
" 
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1 t 1 
... 1 e flo .1 .!. < s' t ) + in e s n t 12 2 . s t 

•. 

. ; 

+ ( un~portant term for large cos at) , ' (3 )'. 

.... ··' 

= 

<· - •• , 

+ (unimportant tetin for large cos et) ~. \' ·. < .. (4) 

where 

J,+. 
e01 (cos 9). 

' •' ·, 

e~~+ (cos e) = [P1J(cos e) +·~os. 9 ;"J(~os .·e)] /J(J +.:1) 'I:'· • 
' . ' . . . 

and '; 

' • ; f 1 - ~:;·. 
,,•, ,,( . ' 

' . . . ~ 

, ... ···.' 

. c: '· _.. 
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is the scattering angle in the t-channel certt:~r-of-ma.ss 
; \~ 

system. 
~ t ·~ 

Notice that ~ can couple to the p pole 'only when ru 
~· 

' ~ 4 . 
has helicity ~tate 1. Therefore there is only one coupling fUnction 

at the :rrc.op vertex. As shown in Ref • 5 the sines and cosines of · ;, ·. 

in Eqs. (3) and (4) ensure that the should be free of 
·-

'.· ~ 
' ' . 

a-kinematic singularities. There are still pure t.-~inemati~ '. < .... · . ~~· ' 
singularities,· but using the result of Ref. 5, we fipd that : 

'I 
~ . 

) ·, 

!i 

I'< 

t,+ ( ) -~(#(' )"'1 ! .·>. i . •. 
flO;i -i s,t . t ~ 1ttD ~ .' .: • 

are completely free of kinematic singularities and zeros if 

... 

After Reggeizing according to the method of Ref. 7 

considering only the p pole, we obtain far large cos et 
I 

t,+ 2a(t) + 1 
f 10;~ !(s, t) ::1 sin1l' a(t) 

;· 

t .- i ~ 

. . c 

(5) 

· ~ • 1 a(t ), ~ · · . · 
exp(-ino)j 1311 (~) Ell ... _(cos et) , ,(6) 

' r. 

., . ' .. . ~ ; 

r. r \ ' '· .• t .. 
It \\ #': -.. 

where 13
01 

(t) 1 

, 
13u (t) are the residue functions .or' the p .'pole ~.f . :, :. 

: .• 1.· 
, • I , ~. , . 

. ·-: a,+ 
Flo·.!. J..(t). 

12 2 .. 
and 

' 

a,+ , 
F 1 ·.!. 

I .10;2 "'2 
' . 

i 
I i. 

" . . . 

~ ~, ,-, .. •' 

.. 
" . . ·. 

·~ . 
. ~ : 
... ' -
• ,.,·~ I• 

·~; 
+. .-

.. ~ : -·. ' .... ,.. 

. ' 
. ,' ~ . . 

' .~ : ( < ~~ j 

I • -~ •' -~: 

·• 

. ., ,;. ~· ' ., ., 

, f ~! 

.f. . 
'< . .. . . 

j • • 
.';.. · .. · . ;·, 
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'I 

\: ;;~ 
in the· a plane respectively. They contain the pure···:ft-kinematic 

~-. . ~ 

'· 
factors mentioned in the last paragraph •. In Eqs. (5 ):'.nd (6); the 

1 •:i 

Ff' +(cos e) is are the ea, +(cos e)'s, with ·P (cos·~-). 1' replaced by'.· ·. . a: 1•1 

''· 

~a( cos e) -Q-a-1 (cos e) 
-1 n tanrt a ' - r(a + ~) . . . a 

--·-"'t'i {2. cos e) 
r(a + l)n · .• . 

= 

At high 
8 

s j 

and 

we have 

r(a.+ ~): 
J. • I ', 

r(a + !> 
n2 · r(a + 1): 

cos 

2d 

2ci. 
a(a + 1) 

-e >>·tJ. 

. · .. _. ~.. '. . ' . 

(

. 8 )· a-1 

Pnm 11m ... 

., 

·.' · . 
.. ' ·. 1 ' . 
. ·· .. 
' . ' Using the method of Ref. 7 to study the p3.rtial-wave helicity 

amplitudes
1 ~,+ in detail, one finds that in addition to the 

... :. .· 

' > 
t-kinematic factors, the residue functions should have the.following 

. ·: .· 

threshold behavior and 
' • .·. ·, • ••· •' -. ~;-~I ;' r • ~ ' • • I • 

· .. , 
' .. a · factors: 

" .· 
~ . . ... 

·. . .~·;' .·." ', 

.'. ' : I •'. .. : 

Roughly speaking, the 

' ... . ' .. ' 

l 4 ~-

_.- ·"" 
• " • ~. f 

-.. ; 

. ' . ,\. 

: ,_·_ .... .. ·.f. ~-~ ' 
'• ';_I 

l 
I 

,., ' 

. ~ / ::·.·.-~--. _,·: 

,· . 
l .. : .; -

••' :~; 'l I 

~.. ,_' 
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; ·1·, 



-6-
I 

. t~ 

'i • I .to 

. • • r . ., ~ . 
" I 

. '• I 
• 4l! .I .. , . 

9 a,+ - ') that a = 0 is a sense-nonsense value tor F10 • .!. J..(t·, while the 
J2 2 :.;~) 

• J ... 
a(a + 1) factor ot Eq. (9) comes from the :fact that\1~ = 0 ~s a 

a, + ( ). 10 • "j · • ) . 
nonsense-nonsense value tor F10 • .!. • .!. t ·• Substi'tf~ing Eqs••.(7 

12 2 ~.~! ·• ... ~ 

into Eqs. (5) and (6) and using Eqs. (8) and (9), one obtains· , 

X { 

and 

2a + 1 12__ .(·l· ( i )~ ~ · i 
sinJt a - exp - na ~ --' 1ttl)-. < ·. .. 

; 

'' ! 1 

13 <t > <1' r 1 
01 . 1((1.) 

(p1t'W P-NN)(a-~1) [a(a + 1)]"! 

2a + 1 
sinJt a 

I 

i 

. -
'1. 

. .. ' .. 

} 
. ' 
,I (10) 

2a 
r(a + !) a 1 r 

(s) ~ ? 
,JT! r(a +.l) · :, 
! ,_ ... 

... ' . 
... • .• ;_: ,.~ r 

.. 

. . . ' o • o I •• 

; ~· J !\, 
.I 
t~ 

.. 

' (11) 

·. ' 

' . 
The quantities in the braces ot Eqs. (10) and (11) are now free ot. 

all kinematic factors. Their t dependence is,purely :from dynamics, 

there being no singularities fof . .- t ~ nega.ti ve. To absorb other 
, . 

I factors that have smooth t dep9ndence1 we de:fine modified-residue. 
:. 

functions by · 
.f ••• 

l. 

t 
I 
t 

I 

t 

. ' 

- . 
.. , . ~ .- ., .. . 

t I ~ f·•~ ; 

.·. ~ ~ . 
• .. t .. 

,· .... . , . 
,. J 

I , 

• .. 
. ·. ' .. I . I 

. • ~: . 1 ., : • ' . . ' . • l 

., . · i · · ' · ,.. - · ~ · "r 
,._ ' ' ; I. 1 ~ .. ,. • l ..... • i ( ~ . 

• t ' • ~ t • • I, -,;• • 't ' I • 

•· 

" . 

. '. . ·:. . . '" . 
-., r '•' 

.~r~· · ... ~ 
' .... , 'l 

~ t ' 
' l I • ~ 

. :.-~ v.· . , .... ~. ' 

~ . , - . ""' .. 

. ' , .· .. ' :. . '; 

' .. 

. · 

. r-~ -. . 
~ .. -.)/ \ .. :.u . . ' - . . ~ 

.• ~ ... • .l- • : .• • 

t +• : f • 

•• ~ -~ I~~ .. : 

' 1 r .•. .J." ... 
• I\ !{,:t 
. ' f. ~,f. •. ,; 

. I ,: . ~ ·~·:·. 
t ~ 

I 
r· _· 1 ~ • •· • ..:. ,. • • • • ... 1 t • • • 

t .. 
'. 

' ' 

' . 

•I 

I, 

~.J ' -( Jt .. • t 

< , ! •· I' f 
\ - .. '1 

I ' 
• •. ~ 1 

·,. 

. ' 
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(12) 

r)_1 (t) 
· r(o: + i) i 
1J r(a + ~) 

a+~] ( )a-1 
a + 1 so ' 

. ' ... 

where s
0 

can be chosen at· a convenient value. Notice that the 

quantities in the second brackets of' Eqs• (12) are all smoothly 

'Brying functions of t for t < 0 and ·. a(t) > - ~ , Expressed 

through the modified residue functions, .Eqs •... (10) and (11) · become · 

t, + [ ] flO;~ ~(.s,t) ~. 1 ... exp( .. irtO:) · 

and 

I 
t, + 

f 10.1. 1_(s, t) ~ 
12 -2 

. . 
i 
I 

i . 

a+ 1 
sinJ! a 

a+l 
sinJ! a 

. i 

I' . 

. I 

' i . 

(13a) . 

Finally·we can write the differential cross section in the form·. · ·, · 
'. 

dO' = dt 

1 

I 1
2 ( a(t) + 1 )

2 

1 - exp(-i1t0:) . . 
. · sinn a(t) .. .. (14) 

:·-· 0 

' : ;, __ ... 

.-!" .. 

( ·' 

. . . 
. ) . 

•. 

., 

. . . 
. ' .. ' l 

~ . -; 

.. ' . .. ~. ~. i 
. . i 

' . I 
l 

. . l 
..... j l !.-_, i 

·' · .. 
' . J 

_· . '~ 

' t, ~' 
. . . ~ . . ~ 

' : - / .. ~ ... . .. . . tl 
. ·: ·~. :.: :j 

• . ~--·. "'I 

• ._·.,.·. ,<,""· .,_ 
• .- .,\. 1, .. . . 

. ' ..... 
• ·~. ' ' !',, ~ I 

. : ' : .~~ .• 

. ... ·.: .. :) I. 

. ~ -~ ·. :-:· ' 
. • .._; _t . ·~ ..• 

; .·. ~ ,· ' ' 

. :· ~-··,,: .. 
~. -. 

l. ·."'. 

/Sin et/
2 cl[r 01 (t)J2 

+ 4{ (co~(et/2>]~·.+ :( ~J.h(~.1~>t}. ·(· :;:_': · ·; { .. ',.:~: 
• ~ ~ •• • <~ : - ~ \ • • : {" • ' 

X 
,· ·: I • ,._ ' ·.,:;··· • .• ~·, ·~_(,~:.·. 
·l·,... ··/_,, :,.''' ··~-(~,.-- .. ~: 

•. . . 
' I ., • .. 

... 

! ! 

~ 

. . . . -_ ~ .. :. '(~ ... ~· ·' : . 
' . ~ . 
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remembering that a(t) and the 7 ( t ) ' a 

region. - ' . 
. . ' 

~ 
., ~I 

~· . . . \ 

We see that 'both terms 1:tn the differential. cross section of 

Eq. (14) vanish at the value of:· t where a(t) = 0. :'.since there are,· 

background terms, ~: will n~t ·be exactly zero at ~his point,· 'but · · :, 

dO' . 
there should be a deep minimum in dt • Exper1men£a~ observation 

of this minimum at high energy would constitute an important verifica~.· 

tion of the ReggeMpole model. 

Note also that, since at the rtWP vertex there is only one .... 

coupli~ function, by factorizability of the residues (unmodified · 

ones), 1301 (t )/1311 (t) Will exactly equal the ratio of spinMnonflip 
" . 11 

and spinMflip residue functions in ffN charge-exchange scattering. 

-Arbab and Chiu found that With an appropriate choice of 

- 0 ff p ~ rr n differential cross section by setting. 

.. 

s0 they can fit the 

the residue functions eqUa.l to constants.3 To have some feeling a~~t .. : · 

how the minimum should look in the ffN -+ruN differential cross' 
I 

section we plot a graph (Fig. 1) of' Eq. (14) with the'same choice 
' .· . . ~ ~ ~ 

of s0 and setting the -residue functions equal to constants with · :. 
- ·' ,,. 

. - 0 the ratio equal·to that of ff p ~ ff n • Of course the actual · 

t -dependence of the 1tWP coupling function has to be determined.· _by · < · .. : ; .. 

f ~.: • • • . '· 

: . . : .• I 
;:• ~-.~ :. ' 

!' .J : 

.. c' '. : 
.. , •. ,,.) 

-~ .. '. - ; \ 

~ . . : 
'- ' • =. ~' .' 

t.!·'·' _', 
', ·.-·; ,1·,, 

• '·. •! 

' . I 

. . ~· 
~ ',, ~ ,. 

0 c ' ; •• ,. :. : ., ' ., ~ 
.,., .i,. 

the fitting experiments on ffN 4 ruN • 

The essential points in the foregoing· arguinent are tha~ _;_~- >:.;~.: 

because ot G-parity, the :nw system can couple only·to ·t~~--.P. ·'. · .. ···~':·, .. · 

" ( . -~ 
.•: 

· .. ~ 

··. ' '. ~.·. ·, ~ -> 

"I •• 

'·<o 

' ' "·. ~ . ~~·.z. · . ., 
' . 



. . 

. ·. 

. -9-

. I 

1tru is in the (J ·:rarity) X· parity = + state. The re~ t is that. 
li,..;'" 
·-d·~~ . 

J = 0 is always a nonsense value for mJ.>p coupling.- .,By the 
• t~, !~l 

general mechanism of Reggeization; every helicity amj,litude for 

interactions aB -+ p -+ nm will have a factor a (t) , no matter 
p I 

what the :rarticles a,B may be. Therefore all high-energy 

.- . :-

~ .. ' 

. .. : ~ ' ' 

differential cross sections for 1ra -+ rub shoUld have a minimum· · .·:~ : . ;· · · . 

at a (t) = o • p 

Similar arguments can be applied to vertices similar. to 

1trop, e.g., 1t¢p; EOOK*(l-), or ~*(2+). For example, in the 

K-p ~ roA interaction, K*(l-) and K*(2+) can be exchanged~· If: 

one is higher ranking than the other, it alone will. dominate the 

. , ': ' 

''· ... 

' .. 

high-energy K .. p-+ IDA interaction, and one expects to see.a minimum 

at the zero of that trajectory. 
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10. 

' . 

.. 

: ., ' 

Because of the unequalness of the masses, 
:~;2 

(cos e~y is + 1 

on the physical boundary; Therefor·e {cos 2 
et) _4~ always 1 

at the exact a-channel forward direction no matter how high 

the energy is._ However, the amplitudes in Eqs. (5) and {6) will 

behave like {a f·-l ;. in all directions near the :forward direction.-
- I 

Since the amplitudes in Eqs •. {5) and {6) are ab~lytic on the 
l 

physical boundary, th.e (s)a-l dependence is expected to be 

-true at the a-channel forward direction. 
1 ~ 

The same situation 

happens iri the nN backward scattering. J. Stack, \private 

. ·' ~ '·. \·. 

communication {Department of Fhysics, University of California, 
" ,. !I • 

Berkeley), to be published in lbys. Rev. Letters; G. Chew and-~ • · ~l; 
' 

J. Stack, Lawrence Radiation Laboratory Report, UCRL-16293; 

July 1965, unpublished. 
.--

Note that the sense-nonsense distinction.is in addition to the 

signature distinction between even and odd J • 
' ' 

Here the factorizabi1i ty of -the residue functions has beeri- us.ed~ -
I - . 

The modified residue function 1311 (t) will behave like 
J,+ ' 

. . ; 

. J 

! 

a(a + 1) if we assume the residue function of F1 1. • .!. .!. ·for '. ·• 
2 2J 2 2 ·,: l .. 

the 

the 

... 
, I 

NN ~ NN interaction does not behaVe like a{a + 1).. I:t. ,, .- i':-
. . ' . \ ·_ -~ '•, 

J, + - - ' ... -- : 
residue function for F1.. .!. • .! .!.(NN - NN) d.oes behave li-ke _ . · 

2 2-' 2 2 

a(a +1), which also implies Fi'!.
0

·
0
· (iN :..n7t).·b~having like 

2 21 . - ' 

l' 
' ' . . · ....... 

;- ..... 
~ : . 

•' .. · ' .. " 

,., ,··I 

,.l.,. 

--~:r:_:.: 
• • •• I 

· .. : :' ;.' ·' 

\ .,.$ 
~ ,, . . . 

-· .. ';. <>>:/ ] 
~ :)'• : -~ * '> ) 

1,-.' 
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11. The differential cross section 1tN scattering 

' 
with p Regge-pole exchange is rei.ated ·to residue functions; to ~ 

. . ~)t . ' ' 

which factorizability appl;es, by ' . 
·' t' 

'· ,. . 
,. 

r da 1 = ~ ~,~ . 
dt 2 • 41! ' 8 pnN I. 

1 
~ 

. .. 
• 1 ... 
r ' 

·~ . ... 
' J 

.. 
. I . . • 

' . . . 
. , ' .._•. 

' 

{I I · ~. r(a+i) ~ ·)al2 

x ;':n; ~ i ( 1 - exp(-i7ta)) f300 (NN ... 1f1T) •. t p ~ 
· . • 1t r(a + 1) 1t · , .. 

... ~~ . -"'· 
\,. • • j . ~· .. ~~ .. 
' .. - I . I 

•' o I 

+ J•in et (N.N ... 1(1{ > 

2a 
l 

[a(a + 1)]2 

2a + 1 .!. 
sinrc a 2 

r(a + -!) 
1ti r(a + 1) 

[1 exp(-ina)] 

. . 

... (: ~ . . 
f3 (iN ..... 1{1{ ).. . 
10 . ' ,, 

~ . ~ , ' ' 
... . ,, 

·" '. . 
I 

~.} .. ··.f·.· '· 

I•- I 

; . 
' ! 

.. 
I• 

.· . 
... , "f • : ••• - ~ : • 

Factorizabi1ity says 
I 

. ' 
r ~ ~ • ' r ~ ., 

' • ~. - ~ •• ~ .. . ' t 

= f3oo<N:N ... 1C~)/f31o(ffi_q ... lf~) · 1." ·:. 1 ~-
. . .. .-... -"' t . , -... '_. . ,, . ~ t " ' • • 

~ .. i,! ~ ,i. .. t ~ > I 4 

.. • ..... : . . , . .. 
/ 

. .. 
In terms of Arbab' s and Chiu.' a notation, we have · 

I i: li . . 
• " .. ·-"4- . . .. ~. ~ .. . 

. ". ;' 
.. . . . . .. -~ ··~ 

•.:, .. ·, l 

• ' . ~ •• t t • . ' ~ .. ~ J. - ... - . 
• - ~ f 

•••• t ! .. '·. 
''• 

. ' 
\<t I ... • o ~~ . . . . {'. 

~ - ( j. .., 

" . 

. },~ 
, I 

I• . 

' ' 

' ..,. 

.. 
•' . .. 

' ... + !'"" 

~ "y - t 
I ' 

'•' . 
+ ~ ' • : ; 

. '•.t • 

~. ~-~- . 

. ·' } -
.. 

!·, ·- . ;·· 
.. •;t .. 
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I! q ·. 

J • 

de 1 ~ 
- (nN ... nN) = - ('1:--dt ns qpnN 

x {~ • ~)jco a+l 
sinn a 

)

2 

( 

s+p
2 );l . _ ___,n..;._. 0 a a + 1 

- 1 _ _L I 0 sinn a 
~2 • 

t +-
~2 

. •. 
·~ 

~ •• toi(l ... 
... ·; 

', ' 

The ratio of our modified residue functions is related to . ~0 
and n0 by . . · 11. · 

'' . 
• I '. 
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FIGURE cA.PriON . , 
· Fig. 1. Differential cross sections for · · nN -+ c.uN with 

(r01 )2 (4/n)· =.20, (r11 )2 (4/n) ~ 6272; and·s0 c ~2(GeV)2 

in Eq. (14}. In the figure, prt is the. pion momentum in 

the laboratory system. 
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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. 






