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In addition to the usual centroid-time wave equation, a trilocal structure will 
need to satisfy two relative-time wave equations. When the trilocal wave function 
is expanded in tree functions, each of the three wave equations becomes an 
infinite matrix equation, but when the four auxiliary conditions (defined in 
earlier articles in this series) are introduced, each wave equation reduces to a set 
of t6 linear homogeneous equations in 16 unknown expansion coefficients (the 
first t6 coefficients in the tree expansion). The 48 linear equations, in the 16 
unknown Cj, are given explicitly. Every 16-by-16 delerminant, formed from any 
16 of these 48 linear homogeneous equations, must vanish if the trilocal structure 
is to be an acceptable solution; this requirement will be used in later calculations. 

1. INTRODUCTION 

The earlier articles in this set (Clapp et al., I980, 1979, 1981a, and 
1981b), which will be referred to here as I, II, 1II, and IV, introduced 
notation, equations, and expansion functions for the trilocal system. The 
auxiliary conditions that were introduced permitted the higher coefficients 
in the infinite expansion to be replaced by linear combinations of the 16 
leading coefficients. 

This explicit reduction technique was applied to the expansion in terms 
of "tree" functions, though a similar reduction procedure would be applica- 
ble to the analogous expansion in terms of the "bowl" functions in II 
(together with the corresponding momentum-dependent bowl functions). 

The initial tree function, as given in (III.2.1), is 

�9 , = NoJo,o[( + )~ 2b (I) + (-)~ 2~(i)] (I) 
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where the normalization factor N O is given by 

No= K3/2/4 (2) 

Here the wave number g is the only adjustable parameter in the theory. It 
specifies the height of the Fermi sea filling the vacuum, as discussed in 
detail by Clapp (1980). As we will see, however, K also serves as the mass 
unit (in wave number units) for the elementary particle mass spectrum. In 
(2) x 3/2 gives the tree function (1) the dimension of (length) -3/2, so that its 
square can have the dimension of a volume density or probability density, in 
accordance with the usual interpretation of a wave function in quantum 
mechanics. 

The expression in brackets in (1) gives the combined r-spin and o-spin 
dependence of this initial tree function. This expression is antisymmetric 
with respect to P23, the interchange of the two quanta labeled 2 and 3. The 
antisymmetry follows from the relationships 

P23(+) ~= ( + ) ~ ,  P2321'(1) = -2h(1)  
(3) 

P23( - )~  = - ( - ) ~ ,  P232"(1) =2"(1) 

which can be verified from the definitions of ( + )~ and ( - )" in (III.2.2) and 
the definitions of 2h(1) and 2"(1) in (II.2.9) and (II.2.10). 

The "radial" factorjo, o is the product of two spherical Bessel functions, 

Jo.o= Jo(x~r)jo(Kp#) (4) 

and is unchanged by the operator P23, as can be seen from Figure 1 of III. 
This operator leaves the vector r unchanged while reversing the vector p. 
The magnitudes r and O are accordingly unaltered by P23, and since only the 
magnitudes enter into (4) it is clear that J0.0 is unchanged. 

The tree function (1), like all the other tree functions in the trilocal 
expansion, singles out one of the three quanta (quantum 1) for special 
treatment. However, the tree function qv 1 can be converted to a fully 
antisymmetric function ~pl through averaging over cyclic permutations: 

~1 = (1 /3) (1  + P123 + P213)~1 (5) 

where P123 and P213 are the two possible cyclic permutations of three 
objects. It is easily verified that ~Pa is antisymmetric to any one of the three 
pair exchanges, Pn ,  P23, and el3. 

For most of the analytic work, we will be using the not-fully-antisym- 
metric functions such as ~p~, with the understanding that eventually these 
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will be replaced by the fully antisymmetric functions such as ~pl. A few of 
the expansion functions will need special treatment. These are functions r 
which are nonvanishing at the central point, 

r = p = 0 (6) 

but which have a spin dependence which leads to the vanishing of the fully 
antisymmetric function ~pj constructed as in (5), at the central point (6). 
There are only a few such functions, and they do not belong as part of a 
well-behaved trilocal structure. Accordingly, for these few functions the 
corresponding coefficients Cj should vanish, and requiring that they vanish 
is part of the specification of a valid trilocal structure. This requirement can 
be thought of as an inner boundary condition, complementing the outer 
boundary condition which has been given in (I.2.11). 

A valid trilocal structure should also satisfy the centroid-time wave 
equation (I.2.8a), and two relative-time wave equations. The latter are 
equivalent to (I.2.8b) and (I.2.8c), but will be given later in a somewhat 
different form. 

Each of the three wave equations can be expressed as an infinite matrix 
equation relating the coefficients Cj in the trilocal expansion. By the use of 
the reduction equations in III and IV, each of the higher coefficients can be 
written as a linear combination of the first 16, C 1, C 2 . . . . .  C16. Accordingly, 
each of the three infinite matrix equations reduces to 16 linear homogeneous 
relationships among these first 16 coefficients. 

The present paper will be directed to the construction of these 48 linear 
equations. 

2. CENTROID-TIME WAVE EQUATION 

The centroid-time wave equation (I.2.8a) can be written in the form 

O= ( Hk + Hr.p-  W)qP (7) 

where H k and Hr. o are given by 

H,  = ( 1 / 9 ) ( o ~ . k -  3P 'o~ .k+  oC.k) (8) 

Hr. p = (1 /6 ix ) (2os .V~-  4P'o~.Vp + 3P~ob.V~ 

+ 2o~-V~ + 2P~o~'Vp) (9) 
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The o-spin operators are 

0 s = 01 "4- a 2 "t- 03 ,  0 b = o z - o 3 , o c = 2 0 1  - 0 2  - 0 3  ( 1 0 )  

while the z-spin operator P" is defined through 

e , ( + ) T = ( - )  ", e T ( - ) ' = ( + )  �9 (11) 

The wave function ~ is the expansion 

(1) --~ C 1 ~  1 --I- C 2 ~  2 -l- �9 �9 �9 (12) 

where cpl, q0 2 .. . . .  are the tree functions introduced in III and IV. 
Operation by H,. o upon the rest-system tree functions gives the results 

assembled in Appendices B and D of III. Operation by H k upon the first 16 
rest-system functions gives the results which appear here in Appendix A. 
The momentum-dependent functions which are generated by this operator 
are given in the notation used in IV. 

Operation once again by H k upon the functions on the right-hand sides 
of the equations in Appendix A will give further momentum-dependent 
functions, together with rest-system functions including the rest-system 
functions on the left-hand sides of the equations in Appendix A. The matrix 
elements that are generated by these further operations are found to be 
symmetric with respect to the main diagonal. 

That is, the operator I lk ,  when applied to members of the expansion 
system q~j, including rest-system functions and momentum-dependent func- 
tions, can be represented by an infinite matrix which is symmetric about its 
main diagonal. This means that the operator H k is Hermitian. The operator 
H,. p is similarly Hermitian. 

The wave equation (7), when the expansion (12) is inserted and the 
explicit algebraic operations are carried out, becomes a large relationship 
connecting (linearly) the expansion functions q0j. The terms in this equation 
can be rearranged to group all terms involving ~1, and all terms involving 
rp2, and so forth. These functions are all linearly independent, and are 
actually all orthogonal, though this will not be proved here. As a conse- 
quence, each such grouping must vanish separately. That is, the terms in the 
expression which multiplies q~x must add to zero, the terms in the expression 
which multiplies q0 2 must add to zero, and so on for each of the expansion 
functions q0j. 

From the terms containing qh, within the expanded form of the wave 
equation (7), we obtain the following relationship connecting the expansion 



Trilocal Structures 503 

coefficients Cj.: 

0 = - wC 1 + (Xr /K)[ -  (61/2/2)C3 + (1/2)C 5 + (31/2/2)C6] 

+ ( ~p/X ) [ - (61 /2 /3)C4 - C7 +(31/2/3)C8] 

+ k [ - ( 1 / 3 ) C  ~176 (13) 

Furthermore, we can use (IV.133) to express C ~176 as a linear combination 
of C 5, C7, and Cx3, with coefficients involving the parameters u, u', u", and 
,/, defined through (IV.8-11). After this substitution for C ~176 we find that 
(13) takes the form of a linear homogeneous equation in certain of the 
leading coefficients C~ . . . . .  Ct6. The explicit form is given as the first 
equation in Appendix B. 

Similarly, from the terms containing q02 in the expanded form of (7) we 
can construct an equation which reduces to the second equation in Appen- 
dix B. In this way, continuing, we can construct all 16 of the equations in 
Appendix B. These equations make use of the reduction equations given 
earlier in III and IV, by which any one of the expansion coefficients in the 
general tree expansion can be expressed as a linear combination of the first 
16 Cj. 

The 16 linear homogeneous equations in 16 unknown coefficients Cj 
can only be satisfied if the 16-by-16 secular determinant vanishes. The 
vanishing of this determinant is one of the conditions which must be 
satisfied by a valid trilocal solution. 

3. RELATIVE-TIME WAVE EQUATIONS 

The trilocal wave function depends upon three time variables. As 
shown in (I.2.1), these can be taken as the three individual times t 1, t 2, t 3, 
associated with the three constituent quanta. However, for the description 
of a composite trilocal structure it is more appropriate to use the centioid 
time, T, given by 

T =  (t 1+ t 2 + t3)/3 (14) 

and the two relative times, t r and t o, given by 

t r = (2Q - t 2 - / 3 ) / 2 ,  to = (/2 - / 3 )  (15)  

These were defined earlier in (I.2.2). 
Partial differentiation with respect to the centroid time and the two 

relative times is shown in (I.2.3). The Schr0dinger relationship between 
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O/OT and energy is expressed, as in (I.2.10), through 

1 0 
- - - - - ~  - x w  (16) 
ic OT 

This defines the dimensionless energy parameter w which appears in (7). In 
analogy with (16), we can introduce the dimensionless parameters w r and wp 
through 

3 0  2 0  
ic O t  r ~ - -  Ir ic Ot o -- xwoP" (17) 

The specifications (17) represent new conditions which are being placed 
upon the trilocal wave function. This wave function is now called upon to 
be an eigenfunction of these two time-differential operators. As will be 
shown below, these operators commute with the Hamiltonian for the trilocal 
system, and thus can be specified independently as conserved operators. 
However, as will be seen, the associated eigenvalues are not entirely inde- 
pendent of other parameters. 

As shown in (I.4.1), we can convert (7) into 

(ixw) = T H . o ' I ' V  1 + 'r2~.02. V 2 -[-- 'r3~ 0"3-V 3 (18) 

Similarly, we can use (17) to construct 

(iKWr) = 2~'z~ol.Vl - T2~.02.~72 - T3~.O3.V3 

PT(ixwp) = T2~.o'2-V2 - -  T3~.O3.V3 

(19) 

(20) 

It can be seen by inspection that the opera~ors on the right-hand sides of 
(19) and (20) commute with each other and with the right-hand side of (18). 
It can also be established, with the help of (I.2.11), that 

w 2 - k 2 = 9 - ( 1 / 2 )  w ) - (3/2)wf (21) 

From 0.4.4), it is evident that the right-hand side of (21) must equal 
m 2, the square of the (dimensionless) mass of the trilocal structure. That is, 
we must have 

m 2 = 9 -  (1 /2 )w  2 - (3/2) w02 (22) 

which is accordingly a relationship connecting certain of the parameters 
characterizing a trilocal structure. 
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The operator equations (19) and (20) are really eigenvalue equations 
restricting the trilocal wave function ~. In place of (19) and (20) we can 
write 

o=(n,r-wr)r 

o = wp)r  

where Htr and Htp are given by 

H,.= (1/6iK)( "Vr+4P'~oS'Vp- 3P*oh-V,.S 

(23) 

(24) 

+4oC.Vr- 2P'~et".Vp) 

+ (1 /9) (2o  s" k + 3P"o h" k + 2o c. k) 

H,o = (1/6i~:)(2aS'Vr-6Ob'X7o- o"'V,.) 

+ ( 1 / 9 ) ( -  2o~-k+ or 

(25) 

(26) 

The action of these operators H,r and Htp upon the first 16 expansion 
functions, rpl, r . . . . .  cpl 6, is shown in Appendices C and D. The functions 
introduced by these operations include rest-system functions and functions 
which are linear in the momentum vector k. 

Substitution of the expansion (12) into (23), and rearrangement of 
terms to collect those terms involving each of the expansion functions ~pj, 
leads to relations among the coefficients Cj, one relation for each function. 
In the first 16 of these relations, we can make substitutions which replace 
the higher Cj by linear combinations using the first 16 ~ .  What results is the 
first 16 equations in Appendix E. 

A similar substitution of the expansion (12) into (24) leads to relations 
among the coefficients Cj, which can be reduced to relations among only the 
first 16 Cj. These latter are included as the second 16 equations in Appen- 
dix E. 

Each of the 48 equations in Appendices B and E is a linear homoge- 
neous equation among 16 unknown coefficients Cj. For a valid solution to 
exist, every 16-by-16 determinant that can be formed from any 16 rows of 
this 48-by-16 matrix must vanish. This requirement severely limits the 
possible solutions, as will be seen later. 

Part of the limitation arises from the restriction of the eigenvalues w r 
and wp to explicit forms, which will be given later. These forms satisfy (22), 
but are more restrictive. 
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4. DISCUSSION 

In a trilocal structure, each of the constituent quanta satisfies a simple, 
relativistically invariant wave equation, as given in (I.2.1). There are three 
time variables that appear, one for each quantum. 

When we want to look at the structure as a whole, we will use a 
centroid time which we associate with the structure. This is the average of 
the three individual constituent times. Differentiation with respect to this 
centroid time gives the usual wave equation, analogous to the Dirac equa- 
tion. 

But there are then two relative-time variables which need to be in- 
cluded. Differentiation with respect to these relative-time variables leads to 
two relative-time wave equations which the trilocal structure needs to 
satisfy. 

A distributed trilocal structure cannot hope to be relativistically in- 
variant unless it includes dependence upon three time variables, the centroid 
time plus two relative-time variables. Each of these time dependencies has 
its own wave equation. 

There are accordingly three wave equations. Each of the three is here 
translated into 16 linear homogeneous equations in 16 unknown coefficients 
~ .  The compatibility of these 48 equations requires the vanishing of a large 
number of 16-by-16 determinants, and this is an important part of the 
specification of a valid trilocal solution. 

Other parts of the specification of a valid trilocal solution will be 
examined in succeeding papers. 

APPENDIX C: 16 ROWS OF THE H,, MATRIX 

Hacpl = k [ - (1 /3  )~p ~176 ] 

H,~p2 = k[4(21/2/9)~p~ + (5/9)cp ~176 

H,993 = k[4(61/2/27)9~12. ~ + 5(61/2/54) ~o~'~ 

+ (301/2/54) ~,]b ~ -4(31/2/27) qv];4 ~ 

Hk% = k[a(61/2/27)epo, x, k + 5(61/2/54) qo ~ 

+ (301/2/54)q~~ -4(31/z/27)~p~ ,k] 
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HkeP5 = k [ -  (31/2/9) ~f  ~ - (6x/2/9) ~01f3~ k ] 

H~% = k [ 5( 31/2/27) q}f ~ - 4 (  31/2/27)ep19 "~ 

+ 4(151/2/27) ~lb ~ + 5(6a/2/27)ep~h ~ 

HkrP7 = k[-(3a/2/9)~p ~ - (61/2/9) ~0~ k] 

Hk~ s = k[5(31/2/27)~o ~ -4(31/2/27) ~o ~ 

+4(151/2/27)cp~ + 5(61/2/27) ~~ l'k] 

HkeP9 = k [4(6a/2/27) ~ 'l 'k - 5(61/2/54)~p13~ l"k 

+ 4(31/2/27) ~6~, l'k +(301/2/54)~p~'51~ k] 

Hke?l o = k[  (21/2/18) ~o~'~ k + (4/9)  cp~ '~ + (21/2/6) ~o~ ~ 

Hk~plx = k [ (2Xl2/18 )epO'2"k + (4/9)cp ~ + (21/2/6)ep~ "k ] 

Hk~012 = k[(21/2127)rp13r 'k + (101/2/54)~p~'~ 'k 

+ (8/27) ~6s Lk + 4(5x/2/27) ~6~ 1'~ + (21/2/6) ffrtl'51s k ] 

Hk~pl 3 = k [ - (3'/z/9)ep],a, k + (61/2/9) ~ ,L  k] 

HkCPl 4 = k [ 5( 31/z/27)q}2 ,x,k + 4( 31/2/27)ep13'~'k 

- 5(6~/2/27)eP~6,b1,k +4(15x/2/Z7)q~1'5~;, k] 

Hk~p,5 = k [ (21/~/18)rp~'~Lk -- (2~/2/6)-z'~ 

+ (4/9)~p]k k ] 

Hk~Pl ̀ = k[ (Z~/~/18)q)9~ 'k + (2a/2/6) ~b~k 

+ ( 4 / 9 ) ~pa~ kz,; k] 

507 
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APPENDIX B: THE 16-ROW REDUCED CENTROID:TIME 
WAVE EQUATION 

0 = - wC 1 + ( ~ / x ) [ -  (61/2/2) C3 + (1/2) C 5 + (31/2/2) C6] 

+ ( x o / x ) [ - - ( 6 1 / 2 / 3 ) C 4 - C  7 +(3'/2/3)C8] 

+ [ ( . , ,_  .,)c, 

+ (VV'-- v")C 7 -(2/3)1/2"YC13 ] 

0 = - wC 2 + (~r/K ) [ - (21/2/6) C 3 + (31/2/2) C 5 + (1/6) C6] 

+ (np/x)[(21/2/3)C4 + (3'/2/3)C7 - ( 1 / 3 )  C8] 

+ k [ 4 ( 2 1 / z / 9 ) ( 1 - v 2 ) - l ] [ ( v v " - v ' ) C 3  

..[_ (ppr__ /p'~') C 4 _ (2/3)a/2yC9] 

+ k[ (5 /9 ) (1 -  u2)-~] [ (up"-  v')C6 

+ (VV'-- v " ) C  8 - ( 2 / 3 ) 1 / 2 y C 1 4  ] 

0 = - wC 3 + (Xr/X)[-  (61/2/2)C1 - (21/2/6)C2 - (1/3)Cxo ] 

+ ( x o / x ) [ - 5 ( 6 t / 2 / 9 ) C 9  +(301/2/9)Ct2 + (1/3)C13 

-(3 ' /2/9)C14 -(61/2/3)vC1 + (2'/2/3)vC2] 

+ k[-4(21/2/9)v 'C2] + k ( 1 -  v2) -t 

X {5 (61 /2 /54 ) [ (3 /2 ) l / 2y (uC3-C4)+(uv ' - v " )  C9] 

+ (301/2/54)[ (6/5)1/2(- vu" + v') Clo 

+ ( -  ~ '+ ~")c,2 -(3/5)'/~yc~] 

- 4 ( 3 t / z / 2 7 ) [ ( 3 / 2 ) 1 / 2 7 ( v C 6 - C s ) + ( v v ' -  Pt') C14] ) 
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0 = -- wC 4 4- ( tCr/tr )[ -- 5(61/2/18) C 9 - (301/2/18) C12 - (1/2)C13 

-(3' /2/18)C14 -(6'/2/2)~,C1 -(21/z/6) .C2] 

+(Kp/X)[ - (61 /2 /3)C1 +(2x/2/3)C2 + (2/3)C11 ] 

+ k[-4(21/2/9)i ,"C2] + k ( 1 -  p2)- l  

x {5 (61 /2 /54)[ (3 /2 ) l /27(C3-vC4) - ( l ,p" -p ' )Cg]  

+ (301/2/54)[(6/5)1/2(-  u~,'+ u")Cll 

+ (-- pu" + ip') C12 -(3/5)1/2yC16 ] 

-4(31/2/27)[  (3/2)1/23,( C 6 - uC 8 ) - ( u p " -  *") Ct4] } 

O= - wC 5 + ( G / x ) [ ( 1 / 2 ) C x  +(31/2/2)C2 +(61/2/2)Clo] 

+ ( G / x ) [ ( 1 / 3 )  C 9 + (51/2/3)C12 - (61/2/3) C13 

+ (21/2/3)Ct4 - pC I + (31/2/3)pC2] 

+ k(1/3)u'Ca + k [ - (61 /2 /9 ) (1  - u2) -1] 

x [ ( 3 / 2 ) l / 2 v ( u C s - C T ) + ( p u ' -  ~'")G3] 

0 = - -  w E  6 --I- ( I C r / K ) [ ( 3 1 / 2 / / 2 ) C 1  "1- (1 /6 )  C 2 + (21/2/6)C1o] 

+ ( xp /x  )[ - ( 31/2/9)C9 - (151/2/9)C12 +(21/2/3)C13 

-(61/2/9)C14 + (31/2/3)vCx -(1/3)uC2] 

+ k[- (5 /9)1 , 'C2]  + k ( 1 -  1,2) - '  

X {-4(31/2/27)[(3 /2)~/2" f (~ ,C3-C4)+(~ ' -~ ,")C9]  

+ 4(151/2/27)[(6/5)1/2( _ ul," + u') Clo 

+ ( -  - '  + - 

+ 5(61/2/27)[(3/2)~/2V(~'C6 - (78)+ ( ~'~" - ~'") C14] ) 

509 
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O ~  - -  

D 

+ 

+ 

x 

+ 

-t- 

-I- 

wC 7 + ( xr/~ )[ - (1 /2 )C  9 + (5 ' /V2)  C,2 - (61/V6) C,3 

(2'/2/2)C,4 + (1/2)pC, +(3t/2/2)pC2] 

( x p / x ) [ - C  1 +(31/2/3)C2 +(61/2/3)Cll] 

k(1/3)p"C 1 + k[-(61/2/9)(1-~,2) -1] 

[ ( 3 / 2 ) 1 / 2 v ( C 5  - pCT)-(pp"- ~") C13] 

wC 8 +(KJK)[--(31/2/18)C9 +(15a/2/18)C12-(21/2/2)C13 

-(61/2/18)C14 +(31/2/2)PC1 + (1/6) 1'C2] 

+ ( ~p/K)[(31/2/3)C1- (1 /3)C 2 -(21/2/3)Cn] 

+ k [ -  (5/9)1,"C2] + k ( 1 -  ~,2)-1 

• {-4(31/2/27)[(3/2)1/2y(C 3 - p c a ) -  (pp ' , -  p')C9] 

+4(151/2/27)[ (6/5)1/2( - Pp' + p") Cn 

+ ( - -  pp"+ p ')C12- (3/5)1/2yC16] 

5(61/2/27)[(3/2)1/2y( 66 __ pC 8 ) _  ( ppt, p,)C14 ]} 

wC9 + (Kr/~)[5(61/2/12)(~'C3 -- Ca)+ ( 3 / 4 ) 0 ' C 5  - C7) 

(31/5/12 )( I, C6 _ C8 ) + (31/2/,6) C15] 

( x o / K ) [ -  5(61/2/6)(C 3 - ~'Ca)+ (1 /2) (C 5 - ~,C 7) 

- (31/5/6)(C 6 - 1,C s ) -  (31/5/3)C16 ] 

+ k[4(31/2/9)'YC2 + 5(61/2/36)( - ~,"C 3 + l,'Ca) 

+ 2(31/2/9)(~,"C6- l,'Cs) ] + k (X-  ~,2)-1 

x {(61/2/18)'r(Clo + Cn)-(51/2/9).r~,C12 

+(31/2/18)[(I,~, ' ' -  l,') C15 + (I,~,'- 1,") C16] } 
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O= 

O= 

= 

S t r u c t u r e s  5 1 1  

- WClo + (~:./K)[- (1/3)C 3 + (61/2/2)C5 + (21/V6) C6] 

+ (Ko/K)[(1/3)(3uC 3 -- C4)+ (61/z/6)(3uC5 - C7) 

-(21/z/6)(3uC6 - Cs)+ (21/2) C15 ] 

+ k [ ( l / 6 ) u ' C  3 + 2(21/z/3)1.'C6] + k ( 1 -  ~.2)- 1 

X {(1/18)[ (v ," -  v')C 3 -[-(pl/-lp')C4] 
+ 2(21/2/9)[(vv ' ' -  v')C 6 + ( v v ' -  v")Cs] 

- (6*/z/54) yC 9 + (1/3) 3.VClo - (301/z/18) YC12 

-4(31/2/27) YC14 - (21/2/6)( p v ' -  v")C15 } 

- wC1x + (,,r/K)[(a/6)(c3 -3pc4)- (61/z/4)(C5 - 3vC7) 

- (21/2/12)(C 6 - 3vC8) + (21/2/2)C16] 

+ ( ~ p / ~ ) [ ( 2 / 3 ) C  a +(61/2/3)C7-(21/2/3)C8] 

+ k[(1 /6)u"C,  + 2(2'/z/3)~/'C8] + k ( 1 -  uz) -1 

x {(1/18)[( , , , ,"-  ,/)c3 + ( , , , / -  , / ')c,]  

+ 2(21/2/9) [(u~ ' ' ' -  u')C 6 + (up ' -  J.") C8] 

- (61/z/54)YC9 - ( 1 / 3 )  ypCn + (301/z/18)vClz 

-4(31/2/27)YC14 + (21/2/6)(~.t/'- ~.')C16 } 

- wC12 + ( r r /x) [  - (301/2/60)(PC3 + 3C4)+3(51/2/20)(1'C5 + 3C7) 

+ (151/2/60)(1'C6 + 3C8)+ (151/2/10)C15] 

+ ( xp /x  )[ (30x/2/30)(3C3 + 1,C4)+ (51/2/10)(3C5 + ~'C7) 

-(151/2/30)(3C6 + vCs)+(151/z/5)C16] 

+ k [ (301/2/60)(v"C 3 + v'C 4 ) + 2(151/2/15)(7'"C 6 + l"C 8)] 

+ k(1--p2)-l{(301/2/90)p[(I ,z/ ' -- l , ' )C3 + (~,u'-- u")C4] 

+ 4(151/2/45) ~,[(~,z, ' ' -  ~,')C 6 + (1,1,'- ~,") C8] 

-(5x/2/45)'yl,  C9 + (301/2/30) Y(Clo - Cll ) 

-4(101/2/45)7~'C14 

+ (151/2/30) [(~,I/'- v')C15- (J,1,'- i,") C16] } 
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0 = - wC13 + ( x , / x ) [ ( 3 / 4 ) ( p C  3 - C 4 ) +  (61 /2 /4 ) (~C5  - C7) 

+ 3 ( 2 1 / 2 / 4 ) ( ~ C 6 - - C 8 ) - - 3 ( 2 1 / 2 / 4 ) C 1 5 ]  

+ ( X p / X ) [ ( 1 / 2 ) ( C  3 - v C , ) - ( 6 1 / 2 / 2 ) ( C 5  - vCT) 

q- (21/2 /2) (  C 6 - PC8 ) - (21/2/2)  C16 ] 

+ k [ ( 6 1 / 2 / 6 ) (  - y C  1 + v " C  5 - V'CT) ] 

0 = - w  W14 + ( x J x ) [ ( 3 1 / 2 / 1 2 ) ( ~ , C 3  - C4 )+3(2 1 /2 /4 ) ( 1 , C 5  - C7) 

+ (61/2/12)(uC 6 - C 8 ) -  (61/2/12)C15] 

+ ( K o / x ) [ - ( 3 1 / 2 / 6 ) ( C  3 - ~,C 4)+ ( 2 1 / 2 / 2 ) ( C  5 - uC 7) 

- (61/2/6)(C 6 - uC 8 ) +  (61/2/6)C16 ] 

+ k [2 (31 /2 /9 ) (p" C3  - u ' C 4 ) + 5 ( 6 1 / 2 / 1 8 ) ( ' ~ C 2  - u " C  6 + l,'Cs) ] 

+ k ( 1 -  p2)-1{ 4(31/2/9)Y(C1 ~ + C , 1 ) _ 4 ( 1 0 1 / 2 / 9 ) y u C 1 2  

+ 2 ( 6 1 / 2 / 9 ) [ ( ~ , u " -  ~,') C15 + ( u u ' -  u")C16] } 

0 = -- wC15 -]- ( K r / K ) [ ( 3 1 / 2 / 6 ) C 9  - - ( 2 1 / 2 / 2 ) ~ C l o  

+ (151/2/6)Clz - 3(21/2/4)C13 -(61/2/12)C14] 

+ ( x p / x ) [  - (31/2/3)~C 9 + (21/2 )(2Clo + Cll ) -  (151/2) uC12 

- ( 2 1 / 2 / 2 ) i ,  C13 +(61 /2 /6 )PC14]  

+ k [ (21 /2 /12)  v C  3 + (2/3) ",/C 6 - (31/2/18) ~,'C 9 

+ (21/2/3)~"clo - (151/2 /9)~ 'c12-  2(61 /2 /9 )p ' c14]  

+ k(1 - ~2)-1{ (21/2/6)[ ~,(l,u,, - ~,') Clo - ( ~ , p ' -  u")C11 ] 

+ , , " ) - ( , , , , "  - c12 

+ ( 1 / 6 ) ~ ' ( u C 1 5  - C16)} 



Trilocal Structures 

0 = -- WCl6 q- ( Kr /K)[ (31 /2 /6 ) /1C9 + (21/2/2)(Clo + 2C u ) 

- (151/2/2)/1C12 - 3(21/2/4)/1C13 --(61/2/12)/1C14] 

+ ( xo/x )[-(31/2/3)C9-(21/2)/1C11 +(151/2/3)C12 

-(21/2/2)C13 +(61/2/6)C14] 

+ k [(21/2/12)yC, + (2 /3 )yC 8 - (31/2/18)~,"C 9 

-(21/2/3)/1'C H + (151/99)/1"Clz - 2(61/2/9)/1"C14] 

q- k(1- / /2 ) -  ~ ((2x/2/6) [(/1/1 ' ' - /1 ' )  C~o- ~,(/1/1'-/1") CH] 

+ (151/2/18)[ -/1 (/1/1"-/1') +(/1/1'-/1")] C12 

+ (1/6)"[(C15 --/1C16) } 
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APPENDIX C: 16 ROWS OF THE Hi, MATRIX 

H t r ~ l  = (Kr/K)[--(61/2/2)% - - ( 1 / 2 ) %  + (31/2/2) q06] 

+(•p/x)[(61/2,/3)eP4 + qo7 - (31/2/3) q~8] 

+ k[-(61/2/3)ep ~176 + (1/3)qo ~176 + (31/2/3) qo~176 

Hire2 = (Xr/K)[7(21/2/6) % + (31/2/2) r + (11/6)q06] 

+(~p/X)[--(21/2/3)q~4--(31/2/3)ep7 + (1/3)q%] 

+ k[-(21/2/9)  ep ~176 + (3x/2/3) qo ~176 + (1/9)  qo ~176 ] 

Htr % = (Xr/X)[--(61/2/2)qh + 7(21/2/6)q02- (2/3)  q010 ] 

+(Xp/K) [5(61/2/9) q09 --(301/2/9) q012 -- (1/3)  q013 

+ (31/2/9) q014 -- (21/2/3) q017 + (61/2/9) q018] 

+ k[-(21/2/3)q}f ~ - (61/2/27) q~ '~ + 5(61/2/27) qo~ '~ 

+ (301/2/27) qo~b ~ + (1/3)  qo~'3 ~ + (31/2/27) qo~ ~ 
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ntr~4 = ( E r / K ) [ -  5(61/2/9)% - (301/2,/9) qo12 - ( 1 / 2 )  r 

+ 7(31/2/18) rP14 + (21/2/2) qo17 - 7(61/2/18) r 

+ ( t o / x ) [  (61/2/3)ePl- (21/2/3) qo2 - ( 2 / 3 )  qOll ] 

+ k[-(21/2/3)ep ~ - (61/2/27)qo ~ + 5(61/2/27) qo ~ 

+(301/2/27)epO'ol'k + (1/3)rp~ l'k + (31/2/27) qo~ 'k] 

ntr% - ( Kr /~)[ -  (1/2)  r l  + (31/2/2) qo2 + (61/2/2) q~ 

+(Kp/r)[--(1/3)~9--(51/2/3)q~12 +(61/2/3)q~13 

-- (21/2/3) ~14 -- (31/2/3) ~17 + (1/3)  ~018 ] 

+ k[(31/2/9)q~f ~ + (1/3)~p~ '~ + (1/3)~9 '~ 

--(51/2/3)q~lbO'k + (61/2/9)~f3 ~ + (21/2/3)~'4 ~ 

Htr % = (~r/K) [(31/2/2) ~1 + (11/6)~  2 - 7(21/2/6) ~1o] 

+ ( ~:p/x)[ (31/2/9) ~ 9 + (151/2/9) ~o12 - (21/2/3)  ~13 

+ (61/2/9)~14 + (1/3)  ~17 - (31/2/9) ~lS ] 

+ k [(1/3)qo] '~ + (31/2/27) ~ ,~ + (31/2/27) ~ ,~ 

- (151/2/27) ~lb ~ + (21/2/3)~'3~ + (61/2/27) q~]~~ k] 

ntr~97 ~ ( K r /K  ) [ -  (1/2)r q- (51/2/2)  qo12 q" (61/2/6) q~ 

- (21/2/2) rP14 +(31/2/6)~17-(1/2)qhs] 

+(xp /x )[  t p l -  (31/2/3) qo2 -(61/2/3)~P11] 

+ k[(31/2/9)~p ~ + (1/3)qo~ 'l 'k + (1/3)qo ~ 

-(51/2/3)q~~ + (61/2/9)qo~ + (21/2/3) qoOill'k ] 
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Ht, % = ( Ir162 ) [7(31/2 /18)% - 7(15x/2/18) cp12 - (21/2/2) r 

- 11 (6x/2/18) q~14 - (1/2)cp,v - 11(31/z/18)~pls] 

+ (Ko/K) [ -- (31/2/3) ~1 + (1 /3 )  r 2 + (21/2/3) r ] 

+ k [(1/3)q~ ~ + (31/2/27)q~ ~ + (31/2/27)r ~ 

-- (151/2/27) q~~ + (21/2/3)ep~ + (61/2/27) q~~ l'k] 

Htfp 9 = ( ~r/~: )[ - 5(61/2/9) % - (1 /2 )  ~Pv + 7(31/2/18) % 

+ (31/2/3)q~x5- 5(31/2/9)q~19- (21/2/4) qv21 

+ 7(61/2/36) ~22] 

+ ( 1 % / K ) [ 5 ( 6 1 / 2 / 9 ) % -  ( 1 / 3 ) %  + (31 /2 / 9 )% + (31/2/3)r 

+ 5(31/2/9) qv20 -- (21/2/6) qv23 + (61/2/18) ~24] 

+ k[-(21/2/3)ep~ 'l'k - (6x/2/27) r k - 5(61/z/27) cp~'~ 'k 

- (1 /3 )  ~,~,k - (31/2/27) ~6)) ,k +(30x/2/27)~p]'5~ k] 
H~rcpl o = ( K J K ) [ - -  ( 2 / 3 ) %  + (6x /2 /2 )%- -7 (21 /2 /6 )%]  

+ ( K o / ~ ) [ - ( 2 1 / 2  )Cpl 5 + (21/2/3) ~ol9 + (31/2/3) r - (1 /3 )  r ] 

+ k[(21/2/9)q~]'~ - (31/2/3)~ '~ - ( 1 / 9 ) %  z'~ + (21/2/3) ~o]~ ~ ] 

HtrePll = ( K r / K ) [  ( 2!/2 )~P16 + (2~/2/3) r -- (31/2/2) r + (7 /6)  r 

+ ( ~ o / ~ ) [  - ( 2 / 3 )  r - (61/2/3)ep7 + (2~/2/3)ep8] 

+ k[ (2x/2/9)~p~ -(3~/2/3)~ ~ - (1 /9 )  r ~ + (2~/2/3) ~o~ 2'* ] 

HtrePl 2 = ( Kr /K )[ -- (301/2/9)Cp4 + (51/2/2)~7 --7(151/Z/18)~08 

+ (15x-/5) + (15 -/45) + 7(30 '/180)  22] 

+ ( ~ o / ~ r  ( 3 0 x / 2 / 9 ) % -  (51/2/3) % + (15~/2/9)% - (151/2/5)~P~6 

+ (151/2/45) r + (101/2/30)~P23 -(30x/2/90)eP24] 

+ k [2(21/2/27) ~o~ x'* + (10~/2/27)~'~ '* - 2(3~/2/9)~p~'~ 1'~ 

--(151/2/9)epxs'~'* - (2 /27)  r a'* - ( 5~/~/27)ePx6~'* + ( 21/2/3 )~p~'5~;* ] 
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H , ~ I  , = ( G / K ) [  - ( 1 / 2 ) %  + (6'/2/6)cp7 - (21 /2 /2 )  cps 

- 3(21/2/4) ~o15 - (21/2/4) qo19 + (31/2/6) %, - (a /Z)  w22] 

+ ( x o / x ) [ - ( 1 / 3 )  % + (61/2/3)% - (2x/2/3)cP6 + (21/2/2)%6 

-- (21/2/6) r + (31/2/3) r -- (1/3)~024 ] 

+ k [(31/2/9) ~ ' l ' k  + (1 /3 )  ~o~ 'l 'k - ( 1 / 3 )  qg~; 1.k 

- (6a/2/9) cp~), x'k -(21/2/3)ef16't~ ,k -- ( 51 /2 / 3 )  ~l'51a k ] 

ntr~914 -~- (G/x)[V(3I /2 / lS)~p4 - (21 /2 /2 )~07-  11(61/2/18)cp8 

+ 7(61/2/12)epl5 + 7(6'/2/36)q919 --(1/2)~1921 

-- 1 ] (31/2/18) ~022] 

+(KO/X) [ (31 /2 /9 )%- - (21 /2 /3 )% + (61/2/9) % -- (61/2/6) %6 

+ (6X/2/18) qO20 --(1/3)%_3 + (31/2/9) %4] 

+ k [ (1 /3 )  ~o] '1'* + (31/z/27)rp~ 'l 'k --(31/2/27)ep13)l,k 

-- (21/2/3) ~0~),1' * --(61/2/27)~f16"b 1,k -- (151/2/27)cplfsI~k ] 

HtrePl5 = ( K r / K ) [  (31/2/3) Cp9 + ( 1 5 1 / 2 / 5 )  CPl2 -- 3(21/2/4) % 3 

+ 7(61/~/12)%a + (101/~/5) cp26] 

+ ( ~ . / ~ )  [ - ( 2 ' /~ )  ~ ,o  - ( 15 ' / ' - / 15 )  ~ - ( 3 5 " / 5 )  %~ 

- (101/~/10) ~29 + (30~/2/30) %o] 

+ k[(al/Z/9), ,~2"l '*--[ '~l/a/a~2,1'k 
"~9a \ ~  / " ] * l O b  -- (31/2/3)cP~'3ad k 

- (1 /9 )  cp2~d* ] 
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OrCPl 6 = ( K r / K ) [ ( 2 1 / 2 ) f p l  1 -- (151/2/15)r 4-(351/2/5)q028 

+ 3(10x/2/20)qoz9- 7(301/2/60)%o] 

+(~p/g)[(3'/2/3)r + (21/2/2) q913 

-- (6x/2/6) qo14 --(lOX/2/5)eP27] 

+ k[(21/2/9)ep~ "* +(21/2/3)o?~b2i/' - (31/2/3) cp]'32: * 

- * ] 
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APPENDIX D: 16 ROWS OF THE H~p MATRIX 

Hwepl = (xr/x)[(61/2/6) qo 3 + ( 1 / 2 ) %  - (31/2/6) qo6] 

+ (~p/X)[ (61/2/3) cp4 - qo 7 - (31 /2 /3 )  r ] 

+ k[--(61/2/9)ep~176 ~176 + (31/2/9) qo ~176 

H, pqo 2 = ( K r / K ) [ -  (21/2/6)% - - (31/2 /6)% + ( 1 / 6 ) % ]  

"[- ( Kp/K )[ (21/2) q04 - - ( 3 ' / 2 / 3 )  ep7 + q%] 

+ k[(21/z/9)ep~176 + (31/z/9) qo~176 - ( 1 / 9 ) q o  ~176 ] 

HweP3 = (x , . /x )  [ (61/2/6) qoa -(21/2/6)cp2 - (1 /3 )  cPlO] 

+(Xo/X)[ -  (1/3)qo13-(31/z/3)e?14 - (2x /2 /3)qo17-  (61/2/3) qo18] 

+ k[-(21/2/9)~p~ "~ + (61/2/27) tp~'~ k - 5(61/z/27) ep~,o, * 

- (301/z/27)q~]b ~ +(1/9)cp]3~ ~ 

ntpeP4 = ( X r / K ) [  - 5 (61 /2 /18 )  qo 9 - (301 /2 /18)  qo12 + ( 1 / 6 )  qo13 

-- (31/2 /18)  q014 -- (21/2/6)q017 + (61 /2 /18)  cPl8] 

+(Kp/K)[(61/2/3)~pl + (2' /2) r 

+ k [ - ( 2 1 / 2 / 9 )  rp ~ + (61/2/27)ep ~ - 5(61/2/27) ~ ~ 

- (301/2/27) ~p~ + (1 /9)  ~0% l'k - (31/2/27) ep~ ] 
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Htp~p5 = ( r , / x ) [  (1 /2 )q  h - (31/V6) tp 2 - (61/2/6) ~1o ] 

+ ( x o / x ) [ -  (1 /3 )  cP9 - (5a/2/3) rp12 - (61/2/3) CPl3 

- (21/z/3) epl, + (31/2/3)~17 + (1 /3)~ ,8]  

+ k[ - (31 /2 /9)ep]  '~ + (1/9)cp~ '~ +(1/9)~p19 '~ 

-- (5a/2/9),P]b~ -- (61/2/9)~p]'30'k + (21/z/9)~p]? ~ 

Htprp6= (x r /x ) [ - (31 /2 /6 )~01  + (1/6)~02 + (2x/2/6)~1o] 

+ ( K 0 / K ) [ -  (31/2/3) tP9 --(151/2/3) ~12 -- (21/2/3) Cp13 

+ (61/2/3) ~p14 + (1 /3 )  tp17 -- (31/2/3) Cpla] 

+ k[(1/9)~p] '~ -(3x/2/27)cp~ '~ -(3x/2/27)ep19 '~ 

+ (151/2/27) ~o]b ~ + (21/2/9) q~f3~ k - (61/2/27) ~0];4~ k ] 

Hto,P7 = ( Xr/K )[ (1/6)tp9 - (51/2/6) ~P12 - (61/2/6) cPl3 

+ (21/2/6) qh4 - (31/2/6) ~o17 + (1 /6)  ~18 ] 

+(xp/X)[ - -ep l - - (31 /2 /3 )~2- - (61 /2 /3 )qg l l ]  

+ k[ -  (31/z/9)~~ + ( 1 / 9 ) ~  ~ + (a/9)~o ~ 

--(51/2/9)ep~176 + (21/2/9) ~~ 1,k] 

HtoeP8 = ( Xr / x  )[ - (31/2/18) ~09 + (15~/z/18)~Pl~ + (2~/1/6) ~0~3 

- (61/~/18) epl, + (1 /6 )  ~p17 - (3~/2/18) ~pts] 

+ (  x p / x ) [ -  (31/2/3) ~1 + ~P2 - (2~/2) ~01~] 

+ k [(1/9)q~ ~ --(3x/z/27)q~o'l 'k--(3~/2/27)~p ~ 

+ (151/2/27)q~~ + (21/2/9)tp~162 k --(61/2/27)epO'41'k ] 
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HtpcP9 = ( / s  -- 5 (61/2/18)  fP4 Jr ( 1 / 6 )  q)7 -- (31/2/18)  (]08 

+ (31/2/6) qo15 - 5(31/2/18) qo19 + (21/2/12) rP21 

- (61/2/36)~P22] 

+(xo/x)[-(1/3)% - (31/2/3) qo6 - (2x/2/6) Cpz3 - (61/2/6) qo24] 

+ k[ - (21 /2 /9 )~1  'l'k + (61/2/27) qo~ 'x'k + 5(61/2/27) qo~Z x'k 

- (1/9)r l'k +(31/2/27)~6"bl"k--(301/z/27)q~1"Sx~ k] 

HtpqolO = ( G . / K ) [ - - ( 1 / 3 ) % - - ( 6 1 / 2 / 6 ) %  +(21 /2 /6 )%]  

+ ( ~ o / ~ ) [  (31/2/3) qo2x + ~22] 

+ k[--(2a/2/9)~23"~176 + (1 /9)  q~2,~ k 

- (21/2/3) qo2~~ k] 

H.,~H = ( ":r/~ ) [(2~/2/2) q~ + (2x/2/6) ~20 + (31/2/6) q~ -- (1/6)q024 ] 

+ ( ' o / x ) [ -  (6~/2/3) qo7 -- (2W~) r8] 

+ k[--(2x/2/9)epO'2"k--(31/2/'9)q~O'2'k + (1/9)qO0, 2'k 

- (2x/2/3) qo~ 

n,o~pn = (G/Ir  - (301/1/18) % - (51 /2 /6 )  qo7 + (15x/2/18) ep8 

+ (15x/2/10)qo15 + (151/2/90) qo19 Jr (101/2/60) qo21 

- ( 301/2/180 ) rP22] 

+ (~o/x)[-(51/2/'3)%-(151/2/3)% + (101/2/30) cp23 

+ (30~/2/30) cP24] 

+ k [ -  2(21/2/27) qo~') 'k - (103 /2 /27)  q~'~ x'k - 2(31/2/27) cp~ l'k 

- (15a/2/27) ~,~. t, + (2 /27)  qo~ x'k + (51/2 /27)  cp~ '~ 

-(21/2/3)q~xf51;k ] 
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H, pepl 3 = ( tCr/Ir )[ (1/6)  ~4 - (61/2/6) cP7 + (2'/2/6) ~Ps 

+ (21/2/4) (p15 + (21/2/12)q919- (31/2/6)(p21 + (1/6)  (P22] 

+ (  x o / x ) [ -  (1/3)  9~3 - (61/2 /3)  % - (21/2/3) % + (21/2/2) qo16 

- (21/2/6)O72o - (31/2/3) ~23 - ( 1 / 3 )  Cpz4] 

+ k [ - ( 3 1 / 2 / 9 ) , ~  'l'k + ( 1 / 9 ) ~  "l"k - ( 1 / 9 ) ~ 2 ' *  

+ (61/2/9)~p~)) '* -(21/2/9)~fl6~ t'~ -(St/Z/9)ep~31;, *] 

Htoqa14 = ( G / x ) [  - (3'/2/1 S) % + (21/2/6) q~'1 - (6 ' /2/18) % 

-(61/2/12)  qols- (61/2/36) cP19 + (1/6)q~ n - (31/~/18) cpa2] 

+ ( % / K ) [ -  (31/2/3) % - (2t/z/3) % + (61/2 /3)% + (61/2/2) cpl6 

- (61/2/6) ~O2o - (1/3)~23 + (31/2/3) ~24] 

+ k [ ( 1 / 9 ) ~ ]  a'k - (31/2/27)~2 'l'k +(31/2/27)cp~3~'k 

- (21/2/9)~)) 'k + (61/2/27) ~), t'k + (151/2/27)cp]31,j k] 

n ,  oqol s --- ( G/~r ) [ (31/2/6) % + (151/~/10 ) Ta2 + (21/2/4 ) ~ 3  

-- (61/a/12) Wt4 + (101/2/10)rP26] 

+( (3o1"/lO) %o] 

+ k[-(21/~/9)ep~'~ 1"~ + (2t/~/3)q~b~ '~ -(31/z/9)q~'31d ~ 

+ (1/9)  ~p~la * ] 

H, pq~6 = ( G / g ) [  (2~/~/2) I~11 - -  (1 51/2/30) q~25 + (351/2/10) q028 

- (101/2/20 ) qo29 + ( 301/2/60) %0] 

+ (~o/~)[(2~/2/2)qo~ + (61/z/2) %4] 

+ k[-(21/a/9)~9'a~'k-(21/2/3)ep~b~ * - (31/~,/9) qolf~2,j* 

+ (1/9)  ep]a~,~ k ] 

Clapp et al. 
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APPENDIX E: THE REDUCED RELATIVE-TIME WAVE 
EQUATIONS 

O ~  -- 

+ 

+ 

+ 

+ 

+ 

0 = - -  

+ 

+ 

+ 

+ 

+ 

0 ~ -  

+ 

+ 

+ 

+ 

wrC 1 + ( g r / • ) [ -  (61/2/2)C3 - (1/2) C 5 + (31/2/2) C6] 

(Ko/x)[ (61/2 /3)C4 + C7- (31 /2 /3 )C8]  

k ( 1 - ~ , z ) - l ( - ( 6 1 / z / 3 ) [ ( p ~ , " - ~ , ' ) C 3  + ( l w ' -  z,")C4] 

(1/3)[(~,~,"- ~,')C 5 + (~w ' -  v")C7] 

(31/z/3)[(~,~,"-p')C6 + (u~,'- t,")Cs] 

(2/3) 3,C 9 - (61/z/9)-[C13 - (21/2/3)yC14 } 

wrC 2 + ( x r / x ) [ 7 (Z l /Z /6 )  C 3 + (31/2/2) C 5 + (11/6)C6] 

( X o / r ) [ - ( 2 1 / 2 / 3 ) C 4 - ( 3 x / 2 / 3 ) C 7  +(1/3)(:78] 

k ( 1 - t , 2 ) - x ( - ( 2 1 / 2 / 9 ) [ ( p v " - i , ' ) C 3  + ( t ,v ' -  t,") C4] 

(31/2/3)[(z , l ," -p ' )C5 + (v l , ' -  i,") C7] 

(1/9)  [ (pp"-  p ' ) C  6 "~ ( p p ' -  pt')Cs] 
2(31/2/27)•C9 - (21/z/3)'YC13 - ( 61/Z/Z7)'YC14 } 

w~C 3 + (Xr/h:) [ -- (61/2/2)C 1 + 7(21/2/6)C 2 - (2/3)Clo ] 

( xp /x ) [ (61 / z /3 )uC1- (21 /2 /3 )~ ,C2  + 5(6x/2/9)C9 

(301/2/9)C12 - (1/3)C13 + (31/2/9)C14] 

k [ (61/2/3 )u'C1 + (21/z/9)l, 'Cz] 

k(1 - 1,2)- 1((5/9) ~'(~,C3 - C4)+ (61/2/6) 3,(~,C5 - C7) 

( 21/2/18 ) 3'( ~'C6 - C8 ) + 5 ( 6~/2/27 ) ( ~'1 ' ' -  ~'") C9 

- (2/9)(  ~,~," - ~,') C~o - (301/z/27)(up'  - 1,") C~z 

+ (1/3)(~,1, '- 1,")Cx3 + (31/2/27)(1,u ' -  ~,") C14 

- (21 / z /9 )yC15}  
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0 = - WrC , + ( r r / • ) [ -  (61/2/2)vC1 + 7(21/V6)vC2 

- 5(61/2/9) C 9 - (301/2/9) C12 - (1/2)  C13 

+ 7(31/2/18)C14] 

+ ( leo/r)[  (61/2/3)C1 - (21/2/3)C 2 - ( 2 / 3 )  Cll ] 

+ k[(61/2/3)v"C1 +(21/2/9)v"C2] 

+ k(1 - v 2) -1 ( (5/9)y(C3 - vCa)+ (61/2/6)y(C5 - vC7) 

+ (21/2/18)y(C6 - vCs)-5(6x/2/27)(vv ' ' -  v')C 9 

- (2/9)(  v v ' -  v") C11 - (301/2/27)(vP"-  v')C12 

- (1/3)(  u p " -  v')C13 - (31/2/27)( v v " -  v')C14 - (21/2/9)yC16 } 

0 = -- WrC 5 "~ ( K r / K ) [ - - ( 1 / 2 ) C  1 -.[- (3x/2/2)C2 + (61/2/2)C1o] 

+ (x~,/K)[ vC 1 - (31/2/3)vC2 - ( 1 / 3 ) C  9 - (51/2/3)C12 

+ (61/2/3)C13 - (21/2/3)C14 ] 

+ k [ - ( 1 / 3 ) v ' C  1 -(31/2/3)v'C2] 

+ k(1 - v2)-l{(61/2/6)T(vC3 - C4)+ (1/3)  T(I'C5 - C7) 

+ (31/2/3)~,(vC6 - C8)+ ( 1 / 3 ) ( u v ' -  v")C 9 

+ (61/2 /3) (uv"-  v')Clo + (51/2/3)(vu ' -  v")C12 

+ (61/2/9)(vv ' -  u")C13 + (21/2/3)(vv ' -  v")C14 

+(31/2/3)TC15} 

0 = - wrC 6 + (x r/1r [ (31/2/2) C1 + (11/6)C 2 - 7(21/2/6) ClO ] 

+ ( xp /x  ) [ -  (31/2/3)vC1 + (1 /3)vC 2 + ( 31/2/9)C9 

+ (151/2/9) C12 - (21/2/3)  C13 + (61/2/9) C14] 

+ k[ - (31 /2 /3 )v 'C1- (1 /9 )v 'C2]  

+ k ( 1 -  v2)-1{ (21/2/18)y(vC3 -C4)+(31/2/3)7(vC5 - C 7 )  

+ (1/9)~,(vC6 - C8)+ (31/2/27)(vp ' -  v")C9 

+(21/2/9)(J 'v"-  v')Clo +(151/2/27)(vv ' -  v")C12 

+ (21/2/3)(~'I"- v")C13 + (61/2/27)(v~ ' ' -  v")C14 

+ (1/9)  yC15 } 



Trilocal Structures 523 

0 = - w f 7  + ( G / ~ ) [  - (1 /2)vC1 + (3t/2,/2) vC2 - (1/2)(79 

+ (51/2,/2) C12 + (61/2/6) C13 - (21/2/2) C14] 

+ ( % / K ) [  C 1 -(31/2/3)C2 - ( 6 1 / 2 / 3 ) C l l ]  

+ k [ - ( 1 / 3 ) v " C  l - (3~/2 /3)v"C2]  

+ k ( 1 -  v2)-1 ((61/2/6) y(C3 - v C g ) + ( 1 / 3 ) y ( C  5 - VCT) 

+ (31/2/3)'y(C 6 - -  pC 8 ) -  ( 1 / 3 ) ( v f ' -  p') C 9 

+ (61/2/3)(vv ' -  ~'") C11 + (51/2/3)( vp ' ' -  v')C12 

- (61/2/9)( u p " -  v')C13 - (21/2/3)( m , " -  v') C14 

+(Y/2/3)3 'C16} 

0 = - wrC 8 + (x r / x ) [ (31 /2 /2 )vC1  + (11/6) PC2 

+ 7(31/2/18)C9 - 7(151/2/18)C12 - (21/2/2)C13 

- 11 (61/2/18) C14] 

+ ( G / K ) [ - ( 3 1 / 2 / 3 ) C 1  + (1/3)C2 + (21/2/3)Cll] 

+ k [ - ( 3 1 / 2 / 3 ) v " C l - ( 1 / 9 ) v " C z ]  

+ k(1 - v2 ) - ' ( (21 /2 /18 )T (C3  . -  vC4) 

+ (Y/2/3) v(C5 - ~,C7) + (1/9)  ~'(C6 - vCs) 

- (31/2/27)(  ~'~''- p ' )G  + (21/99)(  ' ~ ' -  . " )  c,1 

+ (151/2/27)(~'p"- ~") cI2 - (2 ' /93)(s ,~ ,"  - ~") c,3 

- ( 6 ' / 9 2 7 ) ( v p " -  ~") G4 + (1/9)I,C,6} 

0 = - wrc9 + (,~./ ,~)[s(6'/96)(~,c3 - G ) +  (3/4)(vcs  - C7) 

- 7(31/912)( ~'C6 - Ca ) + (3'/2/3) Gs] 

+ ( % / K ) [ 5 ( 6 1 / 9 6 ) ( C  3 - v G ) - ( 1 / 2 ) ( C  5 - vC7) 

+ (31/96)(C 6 - vC8 ) + (31/2/3)Ct6] 

+ k [ -  yC 1 - (3 ' /2/9)YC2 - 5(6'/2/18)(~'"r - ~ " G )  

- (1/2)  ( v"C 5 - v'C 7) - (3'/2/18) ( p t t C  6 - p t C  8 ) ]  

+ k ( 1 -  v2)-1 { (61/2/9) Y(Clo + C n ) - 2 ( 5 1 / 2 / 9 ) y v C , 2  

+ ( 3 1 / 2 / 9 ) [ ( m , " - v ' ) C 1 s  + ( v v ' -  ~,") C16] } 
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0 = -- WrClO + ( X r / r ) [ - ( 2 / 3 ) C  3 + (61/2/2)65 -7(21/2/6)66] 

+ ( x p / x ) [  - (1/3)(3~,C 3 - C a ) -  (61/2/6)(3~65 - C7) 

+ (21/2/6)(31,66 - C 8 ) -  (21/2) C15] 

-b k[(1/3)l , 'C 3 - (61/2/2)~'65-(21/2/6)v '66] 

+ k(1 - p2)-1 ( ( 1 / 9 ) [ ( r g " -  ~,')C 3 + (u~, ' -  ~,") C4] 

- ( 6 1 / 2 / 6 ) [ ( ~ v " - ~ ' ) 6 5  + (p~, ' -  r" )  C7] 

-(2a/2/18)[(u, '' - l)t)66 -[.-(/),t-- P') 68] 

- (61/2/27) rC  9 + (2 /3 )  r~,Clo - (301/2/9)'rC12 

+ (1/3)rCx3 +(31 /2 /27 ) rC14- (21 /2 /3 ) (pp  ' -  P") 615} 

0 = - WrC u + ( x r / x ) [ ( 1 / 3 ) ( C  3 - 3~'64)-  (61/2/4)(C 5 - 3~,67) 

-Jr 7(21/2/12)( 66 -- 3P68 )q.-(21/2)616 ] 

+ ( K p / x ) [ - ( 2 / 3 ) 6 4 - ( 6 1 / 2 / 3 ) 6 7  +(21/2/3)68] 

+ k [ ( 1 / 3 ) p " C 4 - ( 6 1 / 2 / 2 ) ~ , ' C T - ( 2 1 / 2 / 6 ) g " C 8 ]  

+ k(1 - u2 ) -1 ( (1 /9 ) [ ( r~ ,  ' ' -  u')C 3 + ( g v ' -  u')C4] 

- ( 6 1 / 2 / 6 ) [ ( ~ 1 , " - i , ' ) 6 5  + (~,~,'- g")CT] 

--(21/2/18)[(~'"--I, ')66 + (~,~"-- u") 68] 

- (61/2/27) 7C 9 - (2 /3 )  71,C n + (301/2/9) 7C12 

+ (1/3)7C13 +(31/2/27)7C14 + (21/2/3)(~ '~ '"-r ' )C16} 



T r i l o c a l  Structures 

0 = - -  WrC12 "4" ( K r / K ) [  --  (301/2/30)(t ,  C3 + 3C4) 

+ 3(51/2/20)(PC5 +3C7)-7(151/2 /60) (~C6 +3C8)  

+ ( % / x ) [ -  (301/2/30)(3C3 + rC4) - (51 /2 /10 ) (3C5  + gCT) 

+ (151/2/30)(3C6 + uCs) - (151/2 /5)C,6]  

+ k[(301/2/30)(z,"C3 + r 'C4) -3(51 /e /10) ( r"C5 + r'CT) 

- (151/2/30)(  ~,"C 6 + z,'C s )] 

+ k ( 1 - u 2 ) - l { ( 3 0 1 / 2 / 4 5 ) u [ ( p p " - r ' ) C 3  + ( m , ' -  p")C,]  

+ ( . ' -  

- (15'/2//45) p [( ~,t," - ~ ' )C 6 -4- (PPt-- P")C8] 

- 2(51/2/45)rpC9 + (301/2/15) y( Clo - Cll ) 

+ (301/2/15)y1;C13 + (101/2/45) YpC14 

+ ( 1 5 1 / 2 / 1 5 ) [ ( m , " -  P') C15 - (  p p t -  p')C16] } 

0 = - wrC13 + ( x r / K ) [  ( 3 / 4 ) (  pC 3 - C 4 ) - (61/2/4) ( uC 5 - C 7 ) 

+ 3(21/2/4)(  pC 6 -- C 8 )-- 3 (2 ' /2 /4 )  C15 ] 

+ ( x o / x ) [  - ( 1 / 2 ) ( c 3  - z , G ) +  (61/2/2)(C5 - UCT) 

- ( 2 1 / 2 / 2 ) ( C  6 - PC8)+ (2x/2/2)C16] 

+ k [(61/2/6)  yC 1 + (21/2/2) yC 2 - ( 1 / 2 ) (  I,"C 3 - ~,'C 4) 

- (61/2/6)(  u"C 5 - r 'C  7 ) - ( 2 1 / 2 / 2 ) (  u"C 6 - ~,'C8) ] 

+ k ( 1 -  1 '2)- '  { - 3'(Clo + C l l ) +  (301/2/3)~eC12 

- (2 ' /2 /2 )  [(m, ' ' -  u') C,5 + ( m , ' -  P')C16] } 
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0 = -- wrC,4 + ( G / ~ ) [  - 7(31/2/12)(pC 3 - C 4) + 3(21/2/4)( ~'C 5 - C 7) 

+ 11 ( 6 ' / 2 / 1 2 ) ( p C  6 - C 8) + 7(6 ' /2 /12)  C,5 ] 

+ ( , p / x )  [ (3 i /2 /6 ) (C  3 - z 'C4)-  ( 2 ' / 2 / 2 ) ( C  5 - vC 7) 

+ (61/2 /6) (C 6 - ~C8)-(6'/2/6)C16 ] 

+ k[(2x/2/2)yC, + (6'/2/18)yC2 - (3 ' / 2 /18 ) (p"C  3 - p'C4) 

- (2 ' /2 /2)(p"C5 - P 'C7)- (6 ' /2 /18) (p"C6-  ~'C8) ] 

+ k(1-  p2)-1{ -(3'/99)~,(C,o + C,~)+ (10'/2/9) ~,vC,2 

- ( 6 a / 2 / 1 8 ) [ ( ~  ' ' -  1,') C15 + ( v v ' -  p")C,6] } 

0 = -- WrCI5 dr. ( K r / K  )[ (3 , /2/3)  C9 _ (21/2) z,C, ~ 

+ (151/2/3)C12 - 3(2'/2/4)C13 + 7(6'/2/12)C,4] 

+ (xp/x)[(31/2/3)vC9 - ( 2  ' /2 ) (2C, o + C,1 ) 

+ (151/2)1,Cx2 + (2'/2/2)~C13 -(6 ' /2/6)pC,4] 

+ k [ (21/2/6)yC 3 - (31/2/2) yC 5 - ( 1 /6 )  "yC 6 - (3 ' /2 /9)  1/C 9 

+ 2(2'/2/3)~"C1o-2(15'/2/9)~'C12 +(2'/2/2)~'C13 

+(6'/2/18)~'C,4] 

+ k(1  - I, 2 ) - ' {  (2 ' /2 /3 ) [  1,(p1," - 1,') C,o - (1 ,1 , ' -  P") Cll ] 

+ (15 ' /2 /9 ) [  ~( ~,~,'- ~ / ' ) - ( ~ " -  ~')] C12 

+ (1/3) ~,( vex5 - cx6) } 



Trilocal Structures 

0 = -- w~C16 + ( G / K ) [ ( 3 1 / 2 / 3 ) p C 9  + (21/2)(Clo +2Cl1 ) 

- - (151 /2 )  PC12 - 3(21/2/4)pC13 + 7(61/2/12)1JC14] 

+ ( % / •  )[ (31/2/3)C9 + (21/2)1,Cxx - (151/2/3 )C12 

+ (21/2/2)C13 - (61/2 /6)C14]  

+ k [ ( 2 : / 2 / 6 ) ' Y C 4 - ( 3 1 / 2 / 2 ) Y C T - ( 1 / 6 ) y C 8  

-(31/2/9)7, , ,C9 - 2(21/2/3)t,'C11 + 2(151/2/9)t,"C12 

+(2 ' /2 /2) t ,"C13 +(61/2/18)1P'C14] 

+ k ( 1 -  p2)- l{ (21/2/3) [(t,p,, - t,,)Clo _ t,(r 't, '- p')Cll ] 

+ (15'/2/9)[( t,t, '- I ,")-  l,( ~t," - t,')] C12 

+ (1/3)~(Cl~ - ~ c ~ ) }  

0 = - %C, + ( ~ / K ) [ ( 6 1 / 9 6 ) C  3 + ( 1 / 2 ) G  -(3~/2/6) C6] 

+ (%/K)[ (6~ /93)  G - c7 -(31/2/3)  c8] 

+ k ( 1 - ~ ' 2 ) - l { - ( 6 1 / 2 / 9 ) [ ( z ' ~ ' " - ~ " ) C 3  + (~'~"- ~'")G] 

- (1 /3 )  [(~,,"- ,,') c, + (,,,,'- ,,") c7] 

+(31/2/9)[(J , t ," -~ , ' )C6 + (l , t , ' -  l,") C8] 

+ (2/9) ~'C 9 + (61/2/9)'YC13 - (21/2/9).YC14} 

0 = - wpC 2 + ( G / K ) [ -  (21/2 /6)C 3 - (31/2/6)C5 + (1/6) C6] 

+ (xp/x) [  (21/2)C 4 -(31/2/3)C7 + C8] 

+ k ( 1 -  ~,2)-1{ (21/2/9)[(t,t ,"- t,')C 3 + (t,z,'- I,") C41 

+(31/2/9)[( t ,~ ,"-~, ' )C5 + (t , j , ' -  1,") C7] 

- ( 1 / 9 ) [ ( r ~ , " -  lt')C 6 -F (plp'--//") C81 

- 2(31/2/27) ~'C9 - (21/2/9) ~'C13 + (61/2/27) "rC14 } 
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0 = - wpC 3 + ( G / x ) [ ( 6 x / 2 / 6 ) C 1  - (21/2/6)C2 - (1/3)Clo] 

+(xp /x ) [ (61 /2 /3 )~ ,C1  + ( 2 1 / 2 ) v C 2 - ( 1 / 3 ) C 1 3 - ( 3 1 / 2 / 3 ) C 1 4 ]  

+ k[(61/2 /9)p 'Cl - - (21/2 /9) l , 'C2]  

+ k ( 1 -  ~,2)-1 { _ (5/9) ' r  (~'C3 - C4)+ (6x/2/18)'r(PC5 - C7) 

- (21/2/18)7(pC6 - (78)- 5(61/2/27)(pl ' ' -  p")C 9 

+ (2/9)(  ~,v" - I,') C~o + (30~/2/27)( pp' - p") C~2 

+ ( 1 / 9 ) ( p p ' -  I'") C13 - (31/2/27)(p~ ' ' -  ~'") C14 

+(2 ' /2 /9 )7C15}  

0 = - woC 4 + ( G / x ) [  (61/2/6) ~'C1 - (21/2/6) ~'C2 

- 5(61/2/18)C 9 - (301/2/18)C12 + (1/6)Ct3 

- (31/2/18)C14] 

+ ( x p / x ) [ ( 6 1 / 2 / 3 ) C 1  + (2x/2)C2] 

+ k[ (61 /2 /9 )~ ,"C1- (21 /2 /9 ) I / 'C2]  

+ k (1 - ~,2 ) - 1 (  _ ( 5 / 9 ) y ( C  3 - t~C4) + ( 6 1 / 2 / 1 8 )  y (  C 5 - I 'C  7 ) 

- (21/2/18)7(C6 - pC8)+5(61/2/27)(1'I  ' ' ' -  1/)C9 

+ (2/9)(~,~,'- I,")C H + (301/2/27)(~'~ ' ' ' -  ~/) C12 

- ( 1 / 9 ) ( ~ , ~ / ' -  ~") C13 + ( 3~/2/27)( ~'p'' - ~") C14 

+ (21/2/9)'YC16 } 



Trilocal Structures 

0 = - wpC 5 + (~ , /K) [ (1 /2 )C ,  - (3 t /2 /6)  C 2 - (6 ' / 2 /6 )Clo  ] 

+ ( ~ o / x ) [ -  ~,C 1 - (31/2 /3)~ ,C2-(1 /3)C9 

- (51/2/3) C12 - (61/1/3)C13 - (21/2/3) C14] 

+ k[(1 /3)~/C 1 -(31/2/9)p'C2] 

+ k ( 1 -  - c4)  

- ( 1 / 3 ) r ( p C  5 - C7)+ (31/2/9)r(1'C6 - C8) 

+ ( 1 / 9 ) ( p p ' -  p") C9 + (61/2/9)(pp"-  ~")Clo 

+ ( 5 1 / 2 / 9 ) ( u P ' -  ~/') C12 - (61/2/9)(  p p ' -  P")C13 

+ (21/2/9)(I '~ ' ' -  P")C14 +(31/2/9)rC15} 

O = - w p C  6 +(Xr/X)[--(31/2/6)C1 + ( 1 / 6 ) C  2 +(21/2/6)Clo] 

+ ( xp /x  )[-(31/2/3)pC1 + 1,C2 -(3x/2/3)C9 

-(151/2/3)C12-(21/2/3)C13 +(61/2/3)C14] 

+ k[-(31/2/9)1/C1 + (1/9)~"C2] 

+ k ( 1 -  t '2 ) - l { - (21/2 /18)y( l 'C3 - C a )  

+ (3~/2/9)'~(~,Cs - C 7 ) -  ( 1 / 9 )  7(~'C6 - C8) 

- ( 3 1 / 2 / 2 7 ) (  ~,~,' - 1,")C 9 - ( 2 1 / 2 / 9 ) (  ~,~," - ~,') Cto 

-- (151 /2 /27) (P l / -  p")C12 --[- (21/2/9)(pl/- p")C13 

- ( 61/2/27)(  ~,i,' - i,") C14 - ( 1 /9 )  yC15 } 
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0 = - wpC 7 + ( ~ , /~ )  [(1/2) ~,C, - (31/2/6) vC 2 + (1/6)  C 9 

-(51/2/6)C12-(61/2/6)C13 +(21/2/6)C14] 

+ ( % / x ) [ -  C 1 -(31/2/3)C2 - (6x /2 /3)Cl l]  

+ k[(1/3)p"Cl-(31/2/9)1'"C1] 

+ k(1 - v2 ) - l (  (61/2/18)3'(C 3 - PC4) 

- (1/3)  r(Cs - PCT)+ (Y/2/9)3"(C6 - PCs) 

- (1 /9) (p~ ' " -  P')C9 + (6x/2/9)(m ' ' -  ~'")Cll 

+ (51/2/9)( s'v" - p') C12 + (61/2/9)(1'p"- t") C13 

--(21/2/9)(vv ' ' -  v')CI4 +(31/2/9)3"Ct6} 

0 = - woC 8 + ( r r / K ) [ -  (31/2/6)~'C1 + (1/6)  ~'C 2 

-(31/2/18)C9 + (151/2/18) C12 + (21/2/6)C13 

-(61/2/18)C14] 

+ ( % / x ) [ - ( 3 1 / 2 / 3 ) C 1  + C z - (21/z) C11] 

+ k[ - (3x /1 /9)v"C1 +(1/9)v"C2] 

+ k ( 1 -  p2 ) -1{_  (21/2/18) 3'(C3 _ I'(74) 

+ (31/2/9)v(C5 - ~'C7)- (1/9)  3'(C6 - ~'C8) 

+ (31/2/27)(m'"-  I")C 9 - ( 2 1 / 2 / 9 ) ( m " -  ~")Cll 

- (151/2/27)( m , " -  i/) C12 - (21/2/9)(m,"-  ~") C13 

+ (6x/2/27) ( m ' " -  1,')C14 - (1/9)  3'C16 ) 



Trilocal Structures 

0 = -- wpC 9 "4" (Kr / tC)[5(61 /2 /12) (PC3 - C 4 ) - ( 1 / 4 ) ( ~ C  5 - C7) 

+ (31/2/12)(~C 6 - C8)+ (3x/2/6)C15] 

+ ( % / . ) [ -  ( 1 / 2 ) ( C  5 - ~,C 7 ) -  (3 ' /2 /2)(  C 6 - I~Cs) ] 

+ k [ -  (1/3)~'C1 + (31/2 /9)vC2 + 5 ( 6 1 / 2 / 1 8 ) ( p " C 3  - u'Ca) 

- (1/6)(~,"C 5 - ~,'C7 ) + (3 ' /2/18)(~,"C6 - u'Cs) ] 

+ k(1 - p2)-1 ( _ (61/2/9) 3,( Clo + Cll )+  2(51/2/9)yuCa2 

- (31 /2 /9) [ ( I ,p" -  p')Cx5 + ( u u ' -  1,")C,6] } 

0 = -- WoClo -F ( K r / K ) [ -  (1 /3)  C 3 - (6x /2 /6 )  C5 + (21/2/6) C6] 

+ ( X p / X ) [ -  (61/2/6)(31,C5 - C7)-(21/2/2)(3uC6 - C8) ] 

+ k[-(1/3)~,'C 3 -(6x/z/6)v'C5 +(21/2/6)t"C6] 
+ k (1 - u 2 ) -1 ( _ ( 1 / 9 ) [ ( u u " -  u') C 3 + ( m , ' -  ~,") C4] 

- ( 6 ' / 2 / 1 8 ) [ ( . ~ , " - u ' ) C 5  + ( . . ' -  1,")C7] 

+ ( 2 ' / 2 / 1 8 ) [  ( m , " -  . ' )C6 + ( v u ' -  u")Cs] 

+ (61/2/27)yC 9 - (2 /3)yuClo  + (301/2/9)YC12 

+ (1/9)YC13-(3x/Z/ZV)yC14 + (21 /2 /3 ) (m, ' -  ~,") Cz5 ) 

0 = - woC n + ( G / K ) [ ( 1 / 6 ) ( C 3  -- 3uC4) 

+ (6x /2 /12) (C5  - 31'C7)- (2z /2 /12) (C6 - 31'C8) 

+ (2/92)C16] 

+ (%/x ) [ -  (6~/z/3)C7- (2~/2) C8] 

+ k[ - (1 /3 )~ ' "G-  (6w2/6)~'"C7 + (2w2/6) 7'"C8] 

+ k(1 - ~,2)-1{ _ (1 /9 )  [ ( m , " -  u ' )C 3 + ( m , ' -  ~,") C4] 

-(61/2/18)[(,.,"-~,')C~ + (~,~"- ~'") C7] 

+ ( 2 1 / 2 / 1 8 ) [ ( ~ , " - ~ ' ) C 6  + ( I.'.' - ~'") C8] 

+ (61/2/27) vC9 + (2/3)vpCn- (30x/2/9)vC12 

+ (1 /9 )  vC13 - (31/2/27) vCz4 - (21/2/3)( m , " -  •') C16 } 
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0 = -- WoCl2 + ( t~r /~ : ) [ -  (301/~/60)(uC3 + 3C4) 

- (51/2/20)(pC5 + 3 C 7 ) +  (]51/2/60)(PC6 +3C8) 

+(15' /2 /10)C,5]  

+ ( x p / K ) [ -  (5' /2/10)(3C5 + VCT)-  (15t/2/10)(3C6 + vCs) ] 

+ k [ -  (301/2/30)(v"C3 + v 'C4) - (51 /2 /10) (v"C5 + v'CT) 

+(151/2/30)(v"C6 + v'Cs) ] 

+ k(1 - v 2) - l{  _ (301/2/45)v[(vv , ,  - v , )C 3 + ( v v ' -  v")C4] 

+ ( - ' -   ")cd 

+ (15 ' /2/45)  u [(~,~" - v') C 6 + ( u u ' -  ~,")(78] 

+ 2(51/2/45) yI, C 9 - (301/2/15) V( Clo - Cll ) 

+ (301/2/45) yl, Cx 3 _ (101/2/45)yuCx4 

- ( 1 5 1 / 2 / 1 5 ) [ ( p g " -  ~') C15 - (  up'-  p') C16 ] } 

0 = - woC13 + ( x r / x ) [ - ( 1 / 4 ) ( u C  3 - C4 )--~-(6t/2/4)(uC5 - C7) 

- - (21/2 /4)(~C 6 - C 8 ) +  (21/2/4) C15] 

+ ( x o / x ) [  - ( 1 / 2 ) ( C  3 - ~,C4)- (61/2/2)(C5 - UCT) 

- ( 2 1 / 2 / 2 ) ( C  6 - rC8) + (Zl/Z/2)Ca6] 

+ k [ -  (61/2/6)'yCx + (21/2/6)vC z - (1/6)(~,"C 3 - u'C4) 

+ (61/2/6)(~,"C 5 - u'C7) - (21/2/6)(t ."C 6 - u'C8 )] 

+ k (1 - r 2 ) - l{  _ (1 /3 )  ~,( Clo + C H) + (301/z/9) vs, C12 

--(21/2/6)  [ (lJl/' -- . ')C15 + ( .1~'-- t'") C16] ) 



Trilocal Structures 

0 = -- wpC14 + (Xr/K)[(31/a/12)(vC3 - C 4 ) -  (21/2/4)(vC5 - C7) 

+ (61/2/12)(vC6 - C 8 ) -  (61/2/12)C15] 

+ ( x p / x  )[ - (31/2/2)( C 3 - . C  4 ) -  (21/2/2)( (?5 - vC 7 ) 

+ (61/2 /2) (C 6 - I, C8)+  (61/2/2)C16] 

+ k[  (2a /2 /6 )yC1- (61 /2 /18)yC2  + (31/2/18)(v"C 3 - v'C4) 

- ( 2 1 / 2 / 6 ) (  p"C 5 - v 'CT)+ (61/2/18)( u"C 6 - v'Cs) ] 

+ k ( 1 -  p 2 ) - t {  (31/2/9)~,(C, ~ + C1,)_(101/2/9)3,vC12 

+ (61/2/18)[(p~ ' ' -  ~,') C,5 + ( , v ' -  v")C,6] ) 

0 = - wpG s + (x r / ~ ) [  (31/2/6) C9 - (21/2/2) uC1 o 

+ (151/2/6)C12 + (21/2/4) C13 -(61/2/12)C14] 

+ (%/~)[(21/2/2)vC13 + (6'/2/2) ~C1, ] 

+ k [ - (21/96) vC3 - (31/2/6) vC5 + (1/6)vC6 

+ (31/99)~,' G - 2(2~/93) v"Qo + 2(151/2/9)~,'C1,_ 

+ (21/2/6)~,'C,3- (6~/z/18) v'C14] 

+ k ( 1 -  z'2)- ' { - (21/2/3) [ e(~'u ' ' -  ,')C m - (up ' -  , " )  C1,] 

- (151/2/9)[ v(ee'- ~")-(z,v"- ~,')1C12 

- (1 /3 ) - , / (vC ,5  - C 1 6 ) )  
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0 = -- wpCl6 q- ( Ir162 )[  ( 3 ' / 2 / 6 )  pC9 + (21 /2 /2 ) (C ,o  + 2C11 ) 

- (151/2 /2)  vC,2 + ( 2 ' / 2 / 4 ) ~ ' C 1 3 -  ( 6 1 / 9 1 2 ) I ' C , 4  ] 

+(Kp /K) [ (21 /2 /2 )C ,3  +(6x /2 /2 )C ,4]  

+ k [ - ( 2 ' / 2 / 6 )  ~'C 4 - (Y/2/6)~,C 7 + (1 /6 )~ 'Cs  

+ (31/2/9)  ~,"G + 2(2'/2/3)~,'CH- 2(151/2/9)p"C12 

+ (2a/2/6)  ~ " C ~  - ( 6 ' / 2 / 1 8 ) , " G 4 ]  

+ k (1  - ~ ,2) - '{  _ ( 2 , / 2 / 3 ) [ ( ~ , , ,  _ ~") C,o - 1'(~'~" - p")  C,1] 

- ( 15 ' / 2 /9 ) [ (~ ,~ , '  - ~,") - ~ , ( p p " -  ~')] C,2 

- -  ( 1 / 3 ) ] t ( C i  5 - -  PC16)} 
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