Attachment to

T. DeGrand, Y. Shamir, and B. Svetitsky, SJ(4) |attice gaugetheory with decuplet fermions...., Appendix A

Coefficients for U(n) projection (and its derivative): U(3) and U(4)

Setn =3or 4for J(n)

In[1:= N = 4;

r = \/gT useinstead of g everywhere

inf2]:= SG=Table[r;, {i, 0, n-1}]

out[2]= {ro, r1, rz2, rs}

set of symmetric polynomials-- 3 or 4 of them

3= SP=I1f[n=3, {u v, W}, {uU, v, w X}]
out[3]= {U, V, W X}

Vandermonde matrix 96/ dg;

in[4]:= VW=Table[r; ® (2j), {j, 0, n-1}, {i, 0, n-1}]; Matri xFormVM

Out[4]//MatrixForm =

1 1 1 1
rg ri rs rj
rg rf rg r§
rg§ ré r§ r§
Invert it.
in[s]:= VM = Toget her [I nverse[VM]]; Matri xFor m[VM ]

Out[5]//MatrixForm =

r2rsrj -r2rs-r2r3-r3rj rg+rg+rg 1

(—r5+r%) (—r3+r§) (—r8+r§) (—r3+r§) (—r3+r§) (—r5+r§) (—r8+r§) (—r5+r§) (—r5+r§) B (—r3+r%) (—r8+r§> (—r8+r§)
rgrarg -T3r3-rarz-—rirj r3+r3+rg 1

(rg-rz) (-rg+rg) (-rg+rg) (rg-rz) (-rgerg) (-rgsr3) (rg-rz) (-rgerg) (-rgsr3) - (rg-rz) (-rg+rg) (-rg+rg)
rarzrj -rar2-rarz-rirj rg+rg+rg 1

(rg-rg) (r3-rg) (-r3+r3) (rg-rg) (r3-rg) (-r3r3) (rg-rg) (r3-rg) (-rg+r3) - (rg-rg) (r3-rg) (-r3+r3)
rarzrs -rar2-rars-—rirj rg+rg+r3 1

(rg-r3) (rz-r3) (r3r3) (rg-r3) (rz-rg) (r3-r3) (rg-r3) (rz-rg) (r3-r3) (rgr3) (r3rg) (r3-r3)

Matrix for Eqg. (A4)

infe:= M= Transpose [VM]; Matri xFor m[M
Out[6]//MatrixForm =

1 rg rd r§

1r% rf r§

1r3 r$ r§

1r% r§ r§

RHSof Eq. (Ad)
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in(71:= W=Table[1/r;, {i, 0, n-1}]

1 1 1 1
Out[7]= {_, Ty T _}

fro ra rz rs
fi, from solving Eq. (A4)
in(8]:= F = Toget her [I nverse[M. W;
Write f; in terms of the symmetric polynomials. (Use GFor nnj ] to get output that isusable in a C program.)
in[9:= For [I =1, 0 sn, | ++,

NUM[i ] = Si nplify[SymretricReducti on[Nunerat or [Toget her [F[[i 1111, SG SP]1;

Print [NUM[i 1[[1]]]
1

~WA - UZ WX + VWX +U (VW - V2 X+ X2

2uvw-u (V¥+2w) -udx +w (vZ+x)

Wv-u?w+2vwsu (-2v2 +X)

UV +w

inf10:= DEN= Sinplify[Symet ri cReducti on[Denom nat or [Toget her [F[[1]1]11], SG SP1[[1]]1]
out[10= -X (—uvw+vv°—+u2x)

(Check  that the  denominator is redly a common denominator!)
Now for the chain rule: df;/ dg;

inf11:= DRV =Tabl e [D[F[[i 11, rj1/ (2rj), {i, 1, n}, {j, 0, n-1}];
Multiply by dg;/ dac, givingthe b coefficients [Eq.(A15)]

in[12]:= B = Toget her [DRV. W 1;

Print in terms of symmetric polynomials.

(3= For[i =1, 1 =n, i ++,
For[j =i, ] <n, | ++,
NUMBIi, j] =S nplify[SymretricReduction[Nurrerat or [Toget her [B[[i J1[[j 1111, SG SP]I;
Print [NOMB[i, j1[[11]1]
1
1
u’ x>+ uewx® (W -8vx) +ux? (-3vw +16VEW X -4 V3 X2 +5W X2+ 4V X3 +
W (W -3vutx -wWx3 v (v2-2x) x3) -3uw (v -whx2 - vAx3 e x® -3 v x (wWhex3) )+
utwx (-12v3wAx + 3w x +3VvAx2-28vw xZ -4 x* +v2 (3w +4x3)) +
Ww(BWx+3VvEx3 - 4w x*+9vx? (2w +x3) +3v2 (W 2w x3) -3V3 (3wt x +4x4)) +
W (-vOx3 7w X3 x®-v3 (W +B8W X3) +vh (B x+5xt) +v (-6W x +4W x?) +3Vv2 (9w x? -2X°))



AppendixA.nb

u'x3 (2w -3vx) -ulwx? (BVW -10v2x +x?) -W (-V3W X +2W x - vAxZ e xt e v2 (W x3) )+

Wx (-6VIW X +6W x-5vix2-10vWwW x?+2Vv2 (3wt +x3)) -

Ww (-3vPwWx+3viwtx -3VvOx2-12v3w x?+3x% (W -x3) +3v* (W +3x3) +v (6BW +5wW x3)) -

utw (VAW X -6VE X2 - 12V W X2 + WA X3+ 23 (W -x3) 4V (Bwhx -x*)) +

UW (2w -3 VAW x -3vox2 -3vZW x?+3Vv3 (W +2x3) +v (4w x +3x%)) -u® (VOW X -BW x + V7 x?+

15VAW X2+ BW x4 - Vo (Wh+4x3) —2v2 (3w + 4w x3) +v3 (2w x +2x4) +v (3w X2 +2x7))

wwx®-u’ x? (Bvw -4vZx +x2) +ubwx (BvEwW -4v3x+3W X -7V X2 -

W (2vw -2vZW X -2 V3 X2+ W X2 + BV X3) +UW (-BVEW X -6VAXZ+v W x?-3x*+3Vv2 (2w +5x3)) +
U w (-9V3W X +5VvAxZ —12v W x? +3x (W -2x3) +vZ (3w +16x3)) +

ud (—2v5vv'2x—2v6x2—14v3v\Fx2+x2 (vv“+x3) +v4 (2w“+9x3) Yy (BV\P+ZV\FX3) +3 V2 (5vv“x-3x4)) +

u° (v“wzx+v5x2+15v2\/\/2x2+v\Fx3—v3 (V\f‘+12x3) +V (—6W‘x+8x4)) +
u2W<V\P+6V4V\7‘X+6V5X2+8V2V\FX2—2WZX3—3V3 (2vv4+7x3) +V (—7vv4x+12x4))

—u® wx3 +us x?2 <3V\I\274V2X+X2> + Ut wx (73v2v\F+4v3x73w?x+5vx2) W (V\fLVV\Fx+x2 (7v2+x)) -
uw (3v2w2x+3v3x2+wzx2—3v <V\f‘+2x3)) +3u2W(v3w?x—V\i‘x+v4x2+ZV\/\Fx2+x4—v2 <V\i‘+3x3)) -

W (VAW X + VO X2+ VWA X2+ W X3 v (WP 4x3) sy (B WX +3x?))

3uBwx®-3u” X% (4vWwW +V2X +X7) +

Wwx (12v2W +16Vv3x +12W X + 15V X2) + WP (VAW + Vo X + 4 V2 W X + 2 WP X2 - v x3) -

UwW (3vEW +3Vvex+16 V3w x +8W X -3VvixZ+6VW x2-3x*+v2 (4w -6x3)) +

W w (BVOW +4wW +3v x +27VvIW X + 28V W X -6 Vo X2 +8VZW X2 -3W x3 +6V3 (2w -x3)) -
WP (16 VAW X +24V W X +5V3 X%+ 36 VW X2+ 17 W X3 +4v3 (W x3)) +

Utw (AVP W+ TVOX +44Vv3W X +9VAX? +36 VW X2 +4 V2 (Bw+2x3) +4 (Bwhx +x*)) -

W (VW 12V WP+ vB X +22VEW X -3V X2+ BV W X2+ 16 W X2 + X + v (12w - x3) + 22 (24w x +x4))
—6udvwx2+ux3+2u”x (3v2\l\F+2v3x+3V\Fx) +

W (2V3W+2VAX +4v WX -vExZ-x3) —uBw (2v3W 45 VAX + 12V W X -6 VEXxZ +5X3) +

UW (-BVAW -4vw -6V X -16 VEW X +9V3xX2+2W X%+ 6V X3) +

utw (VAW BV W+ 7V X+ 9VEW X + 16 V3 X2 - WP xZ + 10V X3) +

Ww (BVPW +6VOX+29Vv3W x - 2w x -15v4 X2 -4v W x? +3x* +v2 (11w -3x3)) +

W (VIWA+ VO X +2V3W X - 11vA X2 -9V W x? +v2 (6w -2x3) +2x (3wh+x3)) -

W (2veW 2w + 2V  x + 25 VAW X -7V X2+ 3VEW X2+ BW X3 4+ vE (9w +2x3) v (4w x +3x7))

VEW +vEWE X+ 2WP X + B UV WXZ - U X3 -2 X (BVEW +2V3X +BW X +V X?) -

uw? (V3w 2w +3vAx+8VW X -3vZx2-3x3) +utw(2v3W +5VAx +12VW X +6VEXxZ +4x3) +
W w (VAW + 6 VW +3Vox +15VvZW x -6 V3 XxZ + W x? -3V x3) -

W (VW BV2W VO X + 14 V3 W X + B WX - B VA XZ + BV W X2+ x*?)

~3u9vxZ+3uBwx (VZax) +4VwE (VW +vExX -xZ) + 30w (VW -3 V3 X+ WX -6V X2 -

Buw (4v3wW +4vAix-8vix?+x3) —u’ (V3W +vix+BVW X -15v2x? +3x3) +

Ww(12vAwW - 4vwt + 12O x +8VZW X -36 V3 XxZ + 2W X% + 15V x3) +

ut (-12Vv3wP + W - 11v WA x + 42 vZ wx? - 7 wx3) +

W (-4vPW -4VvEx-12v3W x +16 VA XxZ - 18V W x? +x* +v2 (12w -13x3) ) +

W (4vAW +4Vvex +21 VAW X -26 V3 x?+3W X2 -3V (W -4x3))

|3
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3u’vx?-3ubwx (v2+x)—3uvvv2(2vwz+2v2x—3x2>+
\I\P<2VV\F+2V2X7X2>73u4W<V2\N’27V3X+WZX74VX2>+
u® (v3v\?+v4x+6VV\Fx—9v2x2+2x3)+u2W(6v3V\F—V\f‘+6v4x+5vwzx—15v2x2+3x3)—
ud (2v4V\F73vvv4+2v5x+9v2v\Fx77v3x2+3v\Fx2+4vx3)
W+ VW X -3U®vx2+3utwx (v2+x)—3uw?(vv@+v2x—x2)+
3u2W(v2w2+v3x+V\FX—2vx2)—u3 (VBWP +vA X + 6 VW X -3BV2 X2 +x3)
in(14]:= DENB = Symmet ri cReduct i on[Denom nat or [Toget her [B[[1]11[[11111, SG SPI[[1]]
out[14]= 2W VW X3 -6 U2 VvEW X3 +B6UVW X3 -2wW x3 -

BUtVZW XA+ 12 VW XA -6 2w XA+ BUS vwx® —Butw x® -2 ub x®

inf15]:= Fact or [DENB]

3
out[15]= -2 X3 (—uvw+w2 +u? x)



