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Fields
Sfdx, Sfdy, Sfdz, Bfux, Bfuy, Bfuz, Df, DYf, tauf, phif, gtd_xx,
gtd_zy, gtd_xz, gtd_yy, gtd_yz, gtd_zz, Atd_xx, Atd_zy, Atd_xz, Atd_yy, Atd_yz, Atd_zz,
Gamh_x, Gamh_y, Gamh_z, Betau_x, Betau_y, Betau_z, Alpha, chi, trK, theta

Spatial Coordinates

m?y7z

Time Coordinate
t

Auxiliary Fields
pf, Yef,vfdx, vfdy, vfd_z, pf, epsf, Tf, sqcs, gnu, rnu, optdepthe, optdeptha,
optdepthx, chie, chia, chiz, t_optdepthe, t_optdeptha, t_optdepthx, t_chie, t_chia, t_chix,
Efuzx, Efuy, Efu_z TauN_x, TauN y, TauN _z, TauNe_x, TauNe_y, TauNe_z, TauM _zy,
TauM xz, TauM yz, TauT _xx, TauT _xy, Taul xz, TauT yy, Taul yz, Taul _zz, dpfdeps,
dpfdrho, dpfdye, gnu_a, gnu_e, gnu_z

Auxiliary Variables

Buf, optdeptheh, optdepthah, optdepthxh, optdepthev, optdepthav, optdepthxuv,
optdepthed, optdepthad, optdepthxd, chieh, chiah, chizh, chiev, chiav, chixzv, chied,
chiad, chixd, sqa, sqca, sqbc, h, D, tau, Sd_x, Sd-y, Sd_z, Su_x, Su-y, Su_z, Bd_x,
Bd_y, Bd_z, Bu_x, Bu_y, Bu_z, W, faceta, kappa_cc, kappa_z1, kappa_z2, feta, kappa_f,
chi_mazx, inv_chi, detgtd, idetgtd, gtu_rx, gtu_xy, gtu_rz, gtu_yy, gtu_yz, gtu_zz, sdetg,
vfux, vfuy, vfuz, Bfdx, Bfdy, Bfdz, Sfu_x, Sfuy, Sfu_z, Efdx, Efd_y, Efd_z,
Thetaf, squf, sqBf, Bfvf, sqEf, sqW, invsqgW, sqW, Sfuu_xx, Sfuu_zy, Sfuu_rz,
Sfuuyy, Sfuuyz, Sfuu_zz, Tfautt, T fautx, Tfauty, Tfautz, T fauxz, T fiu_zxy,
Tfauzxz, Tfauyy, Tfauyz, Tfou_zz, Tu tt, Tutx, Tuty, Tutz, Tuzx, Tu_ry, Tu xz,
Tuyy, Tuyz, Tuzz, tho ADM, Jtd_ ADM x, Jtd_ ADM y, Jtd_ADM =z, Betatd_z,
Betatd_y, Betatd_z, pTtd_ADM _xx, pTtd_ADM _xy, pTtd_ADM _xz, pTtd_ADM _yy, pTtd_ADM _yz,
pTtd_ ADM zz, tr_pT, Atud_xx, Atud_zy, Atud_zz, Atud_yx, Atud_yy, Atud_yz, Atud_zx,
Atud_zy, Atud_zz, trAt, Atu_xz, Atu_xy, Atuxz, Atuyy, Atuyz, Atu_zz, Ctd_zxx,
Ctd_zzxy, Ctd_xxz, Ctd_ryy, Ctd_xyz, Ctd_xzz, Ctdyzz, Ctd_yxy, Ctd_yzz, Ctd_yyy,
Ctd_yyz, Ctdyzz, Ctd_zzxx, Ctd_zxy, Ctd_zxz, Ctd_zyy, Ctd_zyz, Ctd_zzz, Ct_xzzx,
Ctzxy, Ctaxz, Ctayy, Ctayz, Ctazz, Ctyxzx, Ctyxy, Ctyzrz, Ctyyy, Ctyyz,
Ctyzz, Ct_zxx, Ct_zxy, Ct_zzxz, Ct_zyy, Ct_zyz, Ct_zzz, div_Beta, d_div_Beta_x, d_div_Beta_y,
d_div_Beta_z, Gamt_r, Gamt_y, Gamt_z, Zu_x, Zu_y, Zu_z, Rpd_xx, Rpd_xy, Rpd_rz,
Rpd_yy, Rpdyz, Rpd_zz, Rtd_rx, Rtd_xy, Rtd_xz, Rtd_yy, Rtd_yz, Rtd_zz, Rscalar,
Psi1_xzx, Psii_xy, Psi1_xz, Psi1yy, Psi1yz, Psi1_zz, trPsi1, PsiiTF _xx, PsiiTF xy,
Psi1iTF xz, PsiiTF yy, PsiiTF _yz, Psi1iTF _zz, S fud_xx, S fud_xy, S fud_xz, S fud_yx,
Sfudyy, Sfudyz, Sfud_zx, Sfud_zy, Sfud_zz, trSf, kappa_f, decay_factor, Epf,
CovdinvsqW _x, CovdinvsqW _y, CovdinvsqW _z, CovdD f_x, CovdD f_y, CovdD f _z, CovdDY f_z,
CovdDY f_y, CovdDY f_z, CovdBvf_x, CovdBvf_y, CovdBvf_z, Covdrhof_x, Covdrhof _y,



Covdrhof_z, Covdpf_x, Covdpf_y, Covdpf_z, Covdepsf_x, Covdepsf_y, Covdepsf_z,
Covdhf_x, Covdhf_y, Covdhf_z, CovdEpf_x, CovdEpf_y, CovdEpf_z, CovdT hetaf _x,
CovdThetaf_y, CovdT hetaf_z, Covddp fdeps_x, Covddp fdeps_y, Covddp fdeps_z, Covddp fdrho_zx,
Covddp fdrho_y, Covddp fdrho_z, Covddp fdye_x, Covddp f dye_y, Covddp fdye_z, CovdY ef x,
CovdYef_y, CovdYef_z, CovuYef_x, CovuYef_y, CovuYef_z, CovuinvsgW _x, CovuinvsqW _y,
CovuinvsqW _z, CovuBuv f_x, CovuBuvf_y, CovuBuvf_z, Covurhof_x, Covurhof _y, Covurhof_z,
Covuepsf_x, Covuepsf_y, Covuepsf_z, Covuhf_x, Covuhf_y, Covuhf_z, CovuThetaf x,
CovuThetaf_y, CovuThetaf_z, Covdvfu_xx, Covdvfu_ry, Covdvfu_xz, Covdvfu_yr,

Covdv fu_yy, Covdv fu_yz, Covdv fu_zz, Covdv fu_zy, Covdv fu_zz, Covdv fd_zx, Covdv fd_xy,
Covdv fd_xz, Covdv fd_yx, Covdv fd_yy, Covdv fd_yz, Covdv fd_zx, Covdv fd_zy, Covdv fd_zz,
Covuv fu_zxz, Covuv fu_zy, Covuv fu_xz, Covuv fu_yx, Covuv fu_yy, Covuv fu_yz, Covuv fu_zzx,
Covuv fu_zy, Covuv fu_zz, CovdB fu_xx, CovdB fu_ry, CovdB fu_xz, CovdB fu_yx, CovdB fu_yy,
CovdBfu_yz, CovdB fu_zx, CovdB fu_zy, CovdB fu_zz, CovdBfd_xx, CovdB fd_zy, CovdB fd_xz,
CovdB fd_yx, CovdB fd_yy, CovdB fd_yz, CovdB fd_zx, CovdB fd_zy, CovdB fd_zz, CovuB fu_zz,
CovuB fu_zy, CovuB fuxz, CovuBfuyx, CovuB fuyy, CovuBfu_-yz, CovuBfu_zx,

CovuB fu_zy, CovuB fu_zz, CovdE fu_xx, CovdE fu_zy, CovdE fu_xz, CovdE fu_yx, CovdE fu_yy,
CovdE fu_yz, CovdE fu_zx, CovdFE fu_zy, CovdE fu_zz, CovdE fd_xx, CovdE fd_ry, CovdE fd_xz,
CovdE fd_yx, CovdE fd_yy, CovdE fd_yz, CovdE fd_zx, CovdE fd_zy, CovdE fd_zz, CovuFE fu_xz,
CovuFE fu_xy, CovuFE fu_xz, CovuF fu_yx, Covul fu_yy, CovukE fu_yz, CovuFE fu_zx, Covul fu_zy,
CovuFE fu_zz, Phivh_x, Phivh_y, Phivh_z, PhiMh_xx, PhiMh_xy, PhiMh_xz, PhiMh_zy,
PhiMh_yy, PhiMh_yz, PhiMh_xz, PhiMh_yz, PhiMh_zz, PhiThetah, PhiAh, H Pres,
HTheta, Hv_x, Hv_y, Hv_z, HM xy, HM xz, HM yz, HE x, HE y, HE 2, HN _x,

HN_ y, HN z, HNe .z, HNe.y, HNe_z, HT xx, HT xy, HT xz, HT yy, HT yz, HT 2z,
Sfud_xx, Sfud_xy, Sfudxz, Sfudyzx, Sfudyy, Sfudyz, Sfud_zx, Sfud_zy, Sfud_zz,

trSf

Parameters



Parameter
do_leakage
threshold_leakage_vacuum
eos_type
Betau_z_o
Betau_-y-o
Betau_z_0
manTableTemperature
minT able Energy
energyShift
vacuum_ye_beta
vacuum-_rho
vacuum_ye
vacuum_rho_reset
vacuum_P _reset
vacuum-_ye_reset
vacuum_temp_reset
vacuum_tau_reset
Yye_marimum
threshold_Dles_min
threshold_Dles_max
calculate_les_terms
externalCon2Prim
p-0
p_1
P2
gamma_o
gamma_1
gamma_2

gamma_-3

K

Type
INT
REAL
INT
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
INT
INT
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

Default value
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set
Not set

3 Not set
Not set
Not set
Not set
Not set
Not set

N




Evolution Equations

Evolution equation

(Sfd-x) (Sfd-) (Sfd-x)
OF, OF) | OF

S fdy + —=

where the fluxes and sources are:

F\8fd2) — (_Betau_x Sfd_x)+ Alpha Sfud_zx
+ (—Alpha sdetg inv_chi (TauT _xx gtd_xx + TauT xy gtd_zy
+ TauT _xz gtd_xz))

(2)

Fy(sf‘u) = (—Betau_y Sfd_x)+ Alpha S fud_yx
+ (—Alpha sdetg inv_chi (TauT xy gtd_zx + TauT yy gtd_zy
+ TauT yz gtd_xz))

(3)

F§Sfdi) = (—Betau_z Sfd_x) + Alpha S fud_zx
+ (—Alpha sdetg inv_chi (TauT xz gtd_xx + TauT _yz gtd_xy
+ TauT _zz gtd_xz))

(4)
§8fd=) = o (5)

Alpha S fuu_zx Alpha S fuu_zy
Op(z,y,z,t) = +o.5 pchi n]”:aa: Oz gtd_xx + i nas O gtd_xy

g Alph i
o Alpha'Sfuu Tz Dugtduz + 0.5 pha S fuu_yy o,
chi_max
o Alpha S fuu_yz

chi_mazx

— 0.5 M Ozchi+ Sfd_x 0.Betau_x
chi_mazx

+ Sfdy 0, Betauy + S fd_z 0, Betau_z
— (Df + tauf) 0, Alpha + Alpha sdetg sqgW gnu v fu_x

. gtd-yy
chi_mazx

Alpha S fuu_zz

chi_max

Ozgtd_yz + 0.5 Oy gtd_zz

(6)




Evolution equation

SESEI)  gp(Sfdy) g p(Sfdy)
+ — +

81’ 83/ 82 - S(Sfdiy) + Op(SU, Y, =, t) (7)

Oy Sfdy +

where the fluxes and sources are:

F\S14Y) — (—Betau_z Sfd-y) + Alpha Sfud_zy
+ (—Alpha sdetg inv_chi (TauT_xx gtd_zy + TauT xy gtd_yy
+ TauT xz gtd_yz))

(8)

Flssfd*y) = (—Betau_y Sfd-y) + Alpha S fud_yy
+ (—Alpha sdetg inv_chi (TauT_xy gtd_xy + TauT yy gtd_yy
+ TauT yz gtd_yz))
(9)

Fz(sfd*y) = (—Betau_z Sfd_y) + Alpha S fud_zy
+ (—Alpha sdetg inv_chi (TauT _xz gtd_ry + TauT yz gtd_yy
+ TauT _zz gtd_yz))

(10)
§8fdY) = g (11)
A o Alpha S fuu_
Op(z,y,z,t) = 0.5 lpha.Sfuu o Oygtd_zx + & a. fuu-zy Oygtd_zy
chi_max chi_max
o A _
i Alpha.Sfuu Tz B,gtdzz + 0.5 lphaleuu Yy d,gtd_yy
chi_max chi_mazx
_ Alph -
i Alpha.Sfuu yz Bygtdyz + 0.5 D a.Sfuu 2z 8,gtd_zz
chi_max chi_max
M Oychi + Sfd_x OyBetau_x
chi_mazx
+ Sfdy 0yBetauy + Sfd_z 0,Betau_z
— (Df + tauf) 0yAlpha + Alpha sdetg sqW gqnu v fuy
(12)




Evolution equation

aF:gSfd,z) op(8td-) 8F§Sfd,z)
+—2 +

oz 83/ 0z - S(SflLZ) + Op(SC, Y, z, t) (13)

&S fd, +

where the fluxes and sources are:

F\8fd-2) — (_Betau_x Sfd_z) + Alpha S fud_zz
+ (—Alpha sdetg inv_chi (TauT _xx gtd_xz + TauT _xy gtd_yz
+ TauT xz gtd_zz))
(14)

Fésfdfz) = (—Betau_y Sfd_z) + Alpha S fud_yz
+ (—Alpha sdetg inv_chi (TauT xy gtd_xz + TauT _yy gtd_yz
+ TauT_yz gtd_zz))
(15)

Fz(sfd*z) = (—Betau_z Sfd_z) + Alpha Sfud_zz
+ (—Alpha sdetg inv_chi (TauT xz gtd_xz + TauT yz gtd_yz
+ TauT zz gtd_zz))
(16)

§(8fdz) — (17)

Alpha S fuu_ze Alpha Sfuuzy o i vy

0,gtd_zrx +

Op(z,y,2,t) = +0.5

) chi_max A chi_maz
N lpha.Sfuu,xz O.gtdzz + 0.5 lpha.Sfuufyl/ By
chi_mazx chi_mazx
A g A -
+ - ha.Sf R B gtdyz + 0.5 lpha.Sfuu 2 0.gtd_z2
chi_mazx chi_mazx
Alpha t
Alpha trSf o hi 1 Sfdw 9, Betaus
chi_mazx

+ Sfdy 0,Betau_y + Sfd_z 0,Betau_z
— (Df + tauf) 0.Alpha + Alpha sdetg sqgW qnu vfu_z
(18)




Evolution equation

8F£Bfugs) 8F(Bfu,a3) aFZ(Bfu,m)
+ +

athux =

where the fluxes and sources are:

EBIu-2) — Alpha chi-maz gtu_za phif (20)

Fngf“*z) = Bfux (Alpha vfu_y— Betau_y)+ (—Bfu.y (Alpha vfu_x — Betau_x))
+ Alpha chi_mazx gtu_xy phif + Alpha sdetg TauMl _xy
(21)

FBfuw) — Bfu_ g (Alpha vfu_z — Betau_z) + (—Bfu_z (Alpha vfu_x — Betau_z))
+ Alpha chi_max gtu_xz phif + Alpha sdetg TauM xz
(22)

SBfur) — _phif Alpha chi-maz Gamt_x (23)

Op(x,y, z,t) = —o.5 phif gtu_rx Alpha Oychi — 0.5 phif gtu_zy Alpha Oychi
— 0.5 phif gtu_xz Alpha O,chi + phif gtu_xx chi_max 0, Alpha
+phif gtu_xy chi_max 0yAlpha + phif gtu_xz chi_max 0, Alpha
(24)

Evolution equation

8F£Bfu7y) 8Fy(Bfu7y) Fz(Bfufy)

0
OB = §Bfwy) 4 o t) (25
where the fluxes and sources are:

FBfuv) — Bfu_y (Alpha vfu_x — Betau_z) + (—Bfu_z (Alpha vfu_y— Betau_y))
+ Alpha chi_max gtu_xy phif + (—Alpha sdetg TauM xy)
(26)

FzSB Fuy) — Alpha chi-maz gtu_yy phif (27)




FZ(Bf“*y) = Bfu.y (Alpha vfu_z — Betau_z) + (—Bfu_z (Alpha vfu_y — Betau_y))
+ Alpha chi_max gtu_yz phif + Alpha sdetg TauM _yz
(28)

SBIuY) — _phif Alpha chi_maz Gamt_y (29)

Op(z,y, z,t) = —o.5 phif gtu_zy Alpha Oychi — 0.5 phif gtu_yy Alpha Oychi
— 0.5 phif gtuyz Alpha 0,chi + phif gtu_xy chi_max 0,Alpha
+phif gtu_yy chi-max 0yAlpha + phif gtu_yz chimax 0,Alpha
(30)

Evolution equation
aFgngu,z) aF@SBfu,z) an(Bfu,z)
aln aln

8thuz +

where the fluxes and sources are:

F\Bfv2) — Bfu_z (Alpha vfu_x — Betau_z) + (—Bfux (Alpha vfu_z — Betau_z))
+ Alpha chi_maz gtu_xz phif + (—Alpha sdetg TauM _xz)
(32)

F;Bfufz) = Bfu_z (Alpha vfuy— Betau_y)+ (—Bfu.y (Alpha vfu_z — Betau_z))
+ Alpha chi_maz gtu_yz phif + (—Alpha sdetg TauM yz)

(33)
Fz(Bf”*Z) = Alpha chi_mazx gtu_zz phif (34)
SBfu2) — _phif Alpha chi-maz Gamt_z (35)

Op(z,y, z,t) = —o.5 phif gtu_xz Alpha Oychi — 0.5 phif gtu_yz Alpha 0ychi
— 0.5 phif gtu_zz Alpha 0,chi + phif gtu_xz chi_maz 0, Alpha
+phif gtu_yz chi_-max 0,Alpha + phif gtu_zz chi_-max 0,Alpha
(36)




Evolution equation

) SR) S ) 3 ek

D — §(PF) 37
ODf + 7 i oy + 52 (37)
where the fluxes and sources are:
F\PY) = (Alpha vfu_x — Betau_z) Df + (—Alpha sdetg TauN ) (38)
F?SDf) = (Alpha vfuy — Betau_y) Df + (—Alpha sdetg TauN _y) (39)
FPP) = (Alpha vfu_z — Betau_z) Df + (—Alpha sdetg TauN_z) (40)
SPH = ¢ (41)
Evolution equation
GEPYD  pPYH  op(DY))
DY =sPYH 10 t 42
at f + Ox + ay + 9z + p($7y7z7 ) ( )
where the fluxes and sources are:
FPYF) — (Alpha vfux — Betau_x) DY f + (—Alpha sdetg TauNe_z) (43)
FéDYf) = (Alpha vfuy — Betau_y) DY f + (—Alpha sdetg TauNe_y) (44)
FPYH) — (Alpha vfu_z — Betau_z) DY f + (—Alpha sdetg TauNe_z)  (45)
S(DYF) — ¢ (46)
Op(x,y, z,t) = +Alpha sdetg rnu (47)




Evolution equation

aFm(ta,uf) . aFggtauf) . aFZ(tauf)

tauf + Or oy 0z

where the fluxes and sources are:

= Stavh) 1 Op(z,y, z,t)

(48)

Etvf) — (—Betau_z tauf)+ Alpha (—Df vfu_z)+Sfu_x)+ Alpha sdetg TauN _x

(49)

Fzgt““f) = (—Betau_y tauf)+ Alpha ((=Df vfuy)+Sfuy)+ Alpha sdetg TauN _y

(50)

Fltvf) — (—Betau_z tauf)+ Alpha ((—=Df vfu_z)+Sfu_z)+ Alpha sdetg TauN _z

G(tauf)

_ Alpha (S fuuzz Atd_vx + 2 Sfuury Atd_xy+ 2 Sfuu_rz Atd_zz + S fuu_yy Atd.

(51)

(52)

yy + 2 Sfuu_yz Atd_

chi_mazx
+0.3333333333333333 Alpha trSf trK

Op(z,y,z,t) = =S fux 0, Alpha — S fuy 0,Alpha

(53
— Sfu_z 0, Alpha + Alpha sdetg sqW qnu )
Evolution equation
o Féphif ) o Féphif ) o Fz(phif ) )
' = SPhif) 1 0 t 54
where the fluxes and sources are:
EWhf) — Alpha ch® Bfu_x + (—phif Betau_x) (55)
Fy(phif) = Alpha ch® Bfu_y+ (—phif Betau_y) (56)
F®hT) — Alpha ch® Bfu_z + (—phif Betau_z) (57)
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SWhif) — (— Alpha kappa_f phif) + (—Alpha phif trK) (58)

Op(z,y, z,t) = +ch® Bfu-x 0,Alpha + ch® B fu_y 0,Alpha + ch® Bfu_z 0,Alpha
(59)

Evolution equation

dygtdyx = Slotd=z) 4 Op(z,y, z,t) + forward(x,y, z,t) + backward(x,y, z,t)
(60)

Op(z,y, z,t) = +2 gtd_rx O, Betau_x + 2 gtd_xy 0, Betau_y
+ 2 gtd_xz 0y Betau_z + (—0.6666666666666667) gtd_rx div_Beta
+ (—2.0) Alpha ((—0.3333333333333333 trAt lambda_o gtd_zx)
+ Atd_zx)

+ (—0.3333333333333333) kappa_cc Alpha gtd_zx Indetgtd
(61)

forward(z,y, z,t) = + max{o, Betau_z} 0ygtd_zx
+ max{o, Betau_y} 0ygtd_rx + max{o, Betau_z} 0.gtd_zx
(62)

backward(x,y, z,t) = + min{o, Betau_x} 0ygtd_xx
+ min{o, Betau_y} Oygtd_rx + min{o, Betau_z} 0,gtd_zx
(63)

Evolution equation

Ougtdyy = Sl9td-=y) 4 Op(z,y,z,t) + forward(x,y, z,t) + backward(x, y, z,t)
(64)
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Op(z,y, z,t) = +gtd_rx OyBetau_x + gtd_zry 0yBetau_y + gtd_xz OyBetau_z
+ gtd_xy 0, Betau_x + gtd_yy O, Betau_y + gtd_yz 0, Betau_z
+ (—0.6666666666666667) gtd-zy div_Beta
+ (—2.0) Alpha ((—0.3333333333333333 trAt lambda_o gtd_zy)
+ Atd_xy)
+ (—0.3333333333333333) kappa_cc Alpha gtd_xy Indetgtd

(65)
forward(z,y, z,t) = + max{o, Betau_z} 0,gtd_zy
+ max{o, Betau_y} Oygtd_ry + max{o, Betau_z} 0,gtd_xy
(66)
backward(x,y, z,t) = + min{o, Betau_x} 0,gtd_xy
+ min{o, Betau_y} Oygtd_ry + min{o, Betau_z} 0,gtd_xy
(67)

Evolution equation

Opgtdyz = Slotd-=2) | Op(x,y, z,t) + forward(x,y, z,t) + backward(x,y, z,t)
(68)

Op(x,y, z,t) = +gtd_xrx 0,Betau_x + gtd_ry 0,Betau_y + gtd_xz 0,Betau_z
+ gtd_xz Oy Betau_x + gtd_yz 0, Betau_y + gtd_zz 0, Betau_z
+ (—0.6666666666666667) gtd_rz div_Beta
+ (—2.0) Alpha ((—0.3333333333333333 trAt lambda_o gtd_zz)
+ Atd_xz)
+ (—0.3333333333333333) kappa_cc Alpha gtd_zz Indetgtd

(69)
forward(z,y, z,t) = + max{o, Betau_x} 0,gtd_rz + max{o, Betau_y} Oygtd_zz
+ max{o, Betau_z} 0,gtd_xz
(70)
backward(x,y, z,t) = +min{o, Betau_z} 0,gtd_xz
+ min{o, Betau_y} 0ygtd_rz + min{o, Betau_z} 0,gtd_xz
(71)
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Evolution equation

Orgtdyy = Slotdyy) 4 Op(z,y, z,t) + forward(x,y, z,t) + backward(x,y, z,t)
(72)

Op(z,y, z,t) = +2 gtd_ry OyBetau_x + 2 gtd_yy 0yBetau_y
+ 2 gtd_yz OyBetau_z + (—0.6666666666666667) gtd_yy div_Beta
+ (—2.0) Alpha ((—0.3333333333333333 trAt lambda-o gtd_yy)
+ Atd_yy)

+ (—0.3333333333333333) kappa_cc Alpha gtd_yy Indetgtd
(73)

forward(z,y, z,t) = + max{o, Betau_x} 0,gtd_yy + max{o, Betau_y} dygtd_yy
+ max{o, Betau_z} 0,gtd_yy
(74)

backward(x,y, z,t) = + min{o, Betau_x} 0ygtd_yy
+ min{o, Betau_y} Oygtd_yy + min{o, Betau_z} 0,gtd_yy
(75)

Evolution equation

Orgtdyz = Slgtd-yz) | Op(z,y, z,t) + forward(z,y, z,t) + backward(z,y, z,t)
(76)

Op(x,y, z,t) = +gtd_ry 0,Betau_z + gtd_yy 0,Betau_y + gtd_yz 0,Betau_z
+ gtd_vz OyBetau_x + gtd_yz OyBetau_y + gtd_zz OyBetau_z
+ (—0.6666666666666667) gtd_yz div_Beta
+ (—2.0) Alpha ((—0.3333333333333333 trAt lambda_o gtd-yz)
+ Atd_yz)

+ (—0-3333333333333333) kappa-cc Alpha gtd_yz Indetgtd
(77)

forward(x,y, z,t) = + max{o, Betau_z} 0,gtd_yz
+ max{o, Betau_y} 0ygtd_yz + max{o, Betau_z} 0.gtd_yz
(78)
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backward(x,y, z,t) = + min{o, Betau_x} dygtd_yz
+ min{o, Betau_y} 0ygtd_yz + min{o, Betau_z} 0,gtd_yz
(79)

Evolution equation

Ougtd,z = S9d-22) 4 Op(z,y,z,t) + forward(x,y, z,t) + backward(x,y, z,t)
(80)

Op(z,y,z,t) = +2 gtd_rz 0, Betau_x + 2 gtd_yz 0,Betau_y
+ 2 gtd_zz 0,Betau_z + (—0.6666666666666667) gtd_zz div_Beta
+ (—2.0) Alpha ((—0.3333333333333333 trAt lambda_o gtd_zz)
+ Atd_zz)

+ (—0.3333333333333333) kappa_cc Alpha gtd 2z Indetgtd
(81)

forward(z,y, z,t) = + max{o, Betau_r} 0,gtd_zz
+ max{o, Betau_y} Oygtd_zz + max{o, Betau_z} 0,gtd_zz
(82)

backward(x,y, z,t) = + min{o, Betau_x} 0ygtd_zz
+ min{o, Betau_y} Oygtd_zz + min{o, Betau_z} 0.gtd_zz
(83)

Evolution equation

O Atdyx = SUAM2T) 4 Op(x,y, 2,t) + forward(z,y, z,t) + backward(z, y, z, 1)
(84)

Op(x,y, z,t) = +2 Atd_zx 0, Betau_x + 2 Atd_zy 0y Betau_y + 2 Atd_xz 0,Betau_z
+ (—0.6666666666666667) Atd_xx div_Beta + PsiiTF xx
+ Alpha (trK Atd_xx + (—2.0 Atd_xx Atud_zx)
+ (—2.0 Atd_xy Atud_yz) + (—2.0 Atd_xz Atud_zx))

+ (—0.3333333333333333) kappa_cc Alpha gtd_rx trAt
(85)
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forward(z,y, z,t) = + max{o, Betau_x} 0, Atd_zx
+ max{o, Betau_y} 0,Atd_xx + max{o, Betau_z} 0,Atd_zx
(86)

backward(x,y, z,t) = + min{o, Betau_x} 0, Atd_zx
+ min{o, Betau_y} 0,Atd_xx + min{o, Betau_z} 0,Atd_xx
(87)

Evolution equation

O Atdyy = SN2 1 Op(x,y, 2,t) + forward(z,y, z,t) + backward(z,y, z, 1)
(88)

Op(z,y, 2,t) = +Atd_zx 0yBetau_x + Atd_zvy 0yBetau_y + Atd_xz 0,Betau_z
+ Atd_xy Oy Betau_x + Atd_yy 0, Betau_y + Atd_yz 0, Betau_z
+ (—0.6666666666666667) Atd_xy div_Beta + PsiiTF _xy
+ Alpha (trK Atd_xy + (—2.0 Atd_zzx Atud_zy)
+ (—2.0 Atd_xy Atud_yy) + (—2.0 Atd_zz Atud_zy))
+ (—0.3333333333333333) kappa_cc Alpha gtd_xy trAt
(89)

forward(x,y, z,t) = + max{o, Betau_z} 0, Atd_xy
+ max{o, Betau_y} 0,Atd_xy + max{o, Betau_z} 0,Atd_xy
(90)

backward(x,y, z,t) = + min{o, Betau_z} 0, Atd_xy
+ min{o, Betau_y} 0,Atd_xzy + min{o, Betau_z} 0.Atd_zy
(91)

Evolution equation

OpAtd,z = SAtd-22) 4 Op(z,y,z,t) + forward(x,y, z,t) + backward(x, y, z,t)
(92)
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Op(z,y,z,t) = +Atd_zx 0,Betau_x + Atd_ry 0,Betau_y + Atd_zz 0,Betau_z
+ Atd_zz 0, Betau_x + Atd_yz 0, Betau_y + Atd_zz 0, Betau_z
+ (—0.6666666666666667) Atd_xz div_Beta + PsiiTF _xz
+ Alpha (trK Atd_xz + (—2.0 Atd_zx Atud_xz)
+ (—2.0 Atd_xy Atud_yz) + (—2.0 Atd_zz Atud_zz))

+ (—0.3333333333333333) kappa_cc Alpha gtd_xz trAt
(93)

forward(z,y, z,t) = + max{o, Betau_zr} 0, Atd_xz
+ max{o, Betau_y} 0,Atd_xrz + max{o, Betau_z} 0,Atd_xz
(94)

backward(x,y, z,t) = + min{o, Betau_x} 0, Atd_xz
+ min{o, Betau_y} 0yAtd_xz + min{o, Betau_z} 0,Atd_xz
(95)

Evolution equation

O Atdyy = SWAHYY) | Op(z,y, 2, t) + forward(z,y, z,t) + backward(z, y, z, 1)
(96)

Op(z,y, z,t) = +2 Atd_xy 0yBetau_x + 2 Atd_yy 0,Betau-y + 2 Atd_yz 0yBetau_z
+ (—0.6666666666666667) Atd_yy div_Beta + PsiiTF _yy
+ Alpha (trK Atd_yy + (—2.0 Atd_zry Atud_zy)
+ (—2.0 Atd_yy Atud_yy) + (—2.0 Atd_yz Atud_zy))
+ (—0-3333333333333333) kappa_cc Alpha gtd_yy trAt o~
97

forward(x,y, z,t) = +max{o, Betau_z} 0, Atd_yy
+ max{o, Betau_y} 0,Atd_yy + max{o, Betau_z} 0,Atd_yy
(98)

backward(x,y, z,t) = + min{o, Betau_x} 0, Atd_yy
+ min{o, Betau_y} 0,Atd_yy + min{o, Betau_z} 0,Atd_yy
(99)
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Evolution equation

Oy Atdyz = glAtdyz) Op(z,y, z,t) + forward(x,y, z,t) + backward(x,y, z,t)
(100)

Op(x,y, z,t) = +Atd_zy 0,Betau_x + Atd_yy 0,Betau_y + Atd_yz 0,Betau_z
+ Atd_xz OyBetau_r + Atd_yz 0yBetau_y + Atd_zz 0yBetau_z
+ (—0.6666666666666667) Atd_yz div_Beta + PsiiTF yz
+ Alpha (trK Atd_yz + (—2.0 Atd_xy Atud_xz)
+ (—2.0 Atd_yy Atud_yz) + (—2.0 Atd_yz Atud_zz))

+ (—0.3333333333333333) kappa_cc Alpha gtd_yz tr At
(101)

forward(z,y, z,t) = + max{o, Betau_x} 0, Atd_yz
+ max{o, Betau_y} 0,Atd_yz + max{o, Betau_z} 0,Atd_yz
(102)

backward(z,y, z,t) = + min{o, Betau_x} 0, Atd_yz
+ min{o, Betau_y} 0,Atd_yz + min{o, Betau_z} 0,Atd_yz
(103)

Evolution equation

O Atd,z = SUAM22) 4 Op(x,y, 2,t) + forward(z,y, z,t) + backward(z, y, z, 1)
(104)

Op(x,y, z,t) = +2 Atd_xz 0,Betau_x + 2 Atd_yz 0,Betau_y + 2 Atd_zz 0,Betau_z
+ (—0.6666666666666667) Atd_zz div_Beta + PsiiTF _zz
+ Alpha (trK Atd_zz + (—2.0 Atd_zrz Atud_xz)
+ (—2.0 Atd_yz Atud_yz) + (—2.0 Atd_zz Atud_zz))

+ (—0.3333333333333333) kappa-cc Alpha gtd_zz trAt
(105)

forward(x,y, z,t) = + max{o, Betau_z} 0, Atd_zz

+ max{o, Betau_y} 0,Atd_zz + max{o, Betau_z} 0,Atd_zz
(106)
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backward(x,y, z,t) = + min{o, Betau_x} 0, Atd_zz
+ min{o, Betau_y} 0,Atd_zz + min{o, Betau_z} 0,Atd_zz
(107)

Evolution equation

O,Gamh, = §(Gamh-=) 4 Op(z,y, z,t) + backward(x,y, z,t) + forward(z,y, z,t)
(108)

Op(zx,y, z,t) = +0.6666666666666667 Gamh_z div_Beta
+ 2.0 Alpha (Ctxzz Atu_xx+2 Ctxxy Atu_zy+2 Ctxxz Atu_xz
+ Ctzyy Atuyy + 2 Ct_xyz Atu_yz + Ct_xzz Atu_zz)

— 1.333333333333333 Alpha gtu_zx O, trK
— 1.333333333333333 Alpha gtu_zy OytrK

— 1.333333333333333 Alpha gtuxz 0,trK
— 0.6666666666666667 Alpha gtu_zx O,theta

— 0.6666666666666667 Alpha gtu_zry Oytheta

— 0.6666666666666667 Alpha gtu_xz O,theta

— 2.0 theta gtu_xx 0, Alpha

— 2.0 theta gtu_zy 0yAlpha — 2.0 theta gtu_xz 0,Alpha

+ (—50.26548245743669) Alpha inv_chi (gtu_xxz Jtd_ADM _x

+ gtu_xy Jtd_ADM y+ gtu_xz Jtd_ ADM z) — Gamh_x 0,Betau_x
— Gamh_y OyBetau_x — Gamh_z 0,Betau_x + gtu_vx 0,0, Betau_x
+ 2 gtu_zy 0,0, Betau_x + 2 gtu_xz 0,0, Betau_x

+ gtu_yy 0,0, Betau_x + 2 gtu_yz 0.0, Betau_x

+ gtu_zz 0,0, Betau_x + 0.3333333333333333 gtu_xx d_div_Beta_x
+ 0.3333333333333333 gtu-ry d-div_Beta_y

+ 0.3333333333333333 gtu-rz d-div_Beta_z
— 2.0 Atu_zx 0, Alpha — 2.0 Atu_xy 0,Alpha

— 2.0 Atu_zz 0,Alpha — 3.0 Alpha inv_chi Atu_zx O,chi
— 3.0 Alpha inv_chi Atu_zy Oychi — 3.0 Alpha inv_chi Atu_zz 0.chi
+ (—2.0) Alpha inv_chi Zu_x (kappa_z1+ 1.333333333333333 theta
+ 0.6666666666666667 trK)
(109)
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backward(x,y, z,t) = + min{o, Betau_x} 0,Gamh_x
+ min{o, Betau_y} 0,Gamh_x + min{o, Betau_z} 0.Gamh_x
(110)

forward(z,y, z,t) = + max{o, Betau_x} 0,Gamh_x + max{o, Betau_y} 0,Gamh_x
+ max{o, Betau_z} 9,Gamh_x
(111)

Evolution equation

0:Gamh, = §(Gamh-y) 4 Op(z,y, z,t) + backward(x,y, z,t) + forward(x,y, z,t)
(112)
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Op(z,y,2,t) = +0.3333333333333333 gtu-yz d_div_Beta_z
— 2.0 Atu_zy 0, Alpha — 2.0 Atu_yy 0, Alpha

— 2.0 Atu_yz 0,Alpha + 0.6666666666666667 Gamh_y div_Beta

+ 2.0 Alpha (Ctyzz Atu_xzz+ 2 Ctyzry Atu_zy+ 2 Ctyrz Atu_xz
+ Ctyyy Atu_yy + 2 Ctyyz Atu_yz + Ctyzz Atu_zz)

— Gamh_x 0, Betau_y — Gamh_y 0y Betau_y

— Gamh_z 0,Betau_y + gtu_zrx 0,0, Betau_y

+ 2 gtu_zy 0,0, Betau_y + 2 gtu_xz 0.0, Betau_y

+ gtu_yy 0,0, Betau_y + 2 gtu_yz 0,0,Betau_y

+ gtu_zz 0,0, Betau_y + 0.3333333333333333 gtu_zry d_div_Beta_x

+ 0.3333333333333333 gtu-yy d-div_Beta_y

— 1.333333333333333 Alpha gtuzy OytrK

— 1.333333333333333 Alpha gtu-yy dytrK

— 1.333333333333333 Alpha gtu_yz 0,trK
— 0.6666666666666667 Alpha gtu_xry O theta

— 0.6666666666666667 Alpha gtu_yy Oytheta
— 0.6666666666666667 Alpha gtu_yz O,theta
— 2.0 theta gtu_zy 0, Alpha
— 2.0 theta gtu_yy 0y Alpha — 2.0 theta gtu_yz 0.Alpha
+ (—50.26548245743669) Alpha inv_chi (gtu_zry Jtd_ADM _x
+ gtuyy Jtd_ADM _y + gtu_yz Jtd_ADM _z)
+ (—2.0) Alpha inv_chi Zu-y (kappa-z1+ 1.333333333333333 theta
+ 0.6666666666666667 trK) — 3.0 Alpha inv_chi Atu_xy Oychi
— 3.0 Alpha inv_chi Atu_yy 0ychi — 3.0 Alpha inv_chi Atu_yz 0.chi
(113)

backward(x,y, z,t) = + min{o, Betau_x} 0,Gamh_y
+ min{o, Betau_y} 0,Gamh_y + min{o, Betau_z} 0,Gamh_y
(114)

forward(z,y, z,t) = + max{o, Betau_z} 0,Gamh_y + max{o, Betau_y} 0,Gamh_y
+ max{o, Betau_z} 9,Gamh_y
(115)
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Evolution equation

8,Gamh,, = S ™2) 4 Op(z,y, z,t) + backward(z,y, z,t) + forward(z,y, z, 1)
(116)

Op(z,y, 2, t) = +gtu_zx 0,0, Betau_z + 2 gtu_ry 0,0, Betau_z
+ 2 gtu_zz 0,0, Betau_z + gtu_yy 0y0yBetau_z
+ 2 gtu_yz 0,0,Betau_z + gtu_zz 0,0, Betau_z

+ 0.3333333333333333 gtu-rz d-div_Beta_x
+ 0.3333333333333333 gtu-yz d_div_Beta_y

+ 0.3333333333333333 gtu—zz d-div_Beta_z
— 2.0 Atu_rz 0, Alpha — 2.0 Atu_yz 0,Alpha

— 2.0 Atu_zz 0, Alpha + 0.6666666666666667 Gamh_z div_Beta
+ 2.0 Alpha (Ctzzzx Atu_zx +2 Ct_zzy Atuzy+ 2 Ct_zzz Atu_zz
+ Ct_zyy Atu_yy + 2 Ct_zyz Atu_yz + Ct_zzz Atu_zz)
— Gamh_x 0yBetau-z — Gamh_y 0yBetau_z — Gamh_z 0,Betau_z
+ (—50.26548245743669) Alpha inv_chi (gtu_xz Jtd_ADM _x
+ gtuyz Jtd_ ADM y + gtu_zz Jtd_ADM =)

— 1.333333333333333 Alpha gtu_xz O,trK
— 1.333333333333333 Alpha gtu_yz O,trK

— 1.333333333333333 Alpha gtu_zz 0,trK
— 0.6666666666666667 Alpha gtu_zz J,theta

— 0.6666666666666667 Alpha gtu_yz Oytheta

— 0.6666666666666667 Alpha gtu_zz O,theta

— 2.0 theta gtu_zz 0, Alpha — 2.0 theta gtu_yz 0,Alpha

— 2.0 theta gtu_zz 0, Alpha — 3.0 Alpha inv_chi Atu_zz O,chi

— 3.0 Alpha inv_chi Atu_yz Oychi — 3.0 Alpha inv_chi Atu_zz 0.chi

+ (—2.0) Alpha inv_chi Zu_z (kappa_z1+ 1.333333333333333 theta
+ 0.6666666666666667 trK)

(117)

backward(z,y, z,t) = + min{o, Betau_z} 0,Gamh_z
+ min{o, Betau_y} 0,Gamh_z + min{o, Betau_z} 0,Gamh_z
(118)

forward(x,y, z,t) = + max{o, Betau_r} 0,Gamh_z
+ max{o, Betau_y} 0,Gamh_z + max{o, Betau_z} 0,Gamh_z
(119)
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Evolution equation

O Betau, = S(Betou-) 4 Op(x,y, z,t) + forward(x,y, z,t) + backward(x,y, z,t)
(120)

Op(z,y,z,t) = +o.75 (Alpha lambda_f1 + lambda_fo) Gamh_x

(121)
+ (Betau_x_o — Betau_x) feta

forward(z,y, z,t) = +lambda_2 max{o, Betau_z} 0,Betau_x
+ lambda_2 max{o, Betau_y} 0,Betau_x (122)
+ lambda_2 max{o, Betau_z} 0,Betau_x

backward(z,y, z,t) = +lambda_2 min{o, Betau_z} 0, Betau_x
+ lambda_2 min{o, Betau_y} 0yBetau_x (123)
+ lambda_2 min{o, Betau_z} 0,Betau_x

Evolution equation

Oy Betau, = SBetav-y) 4 Op(x,y, z,t) + forward(z,y, z,t) + backward(z, y, z,t)
(124)

Op(x,y, z,t) = +o0.75 (Alpha lambda_f1 + lambda_fo) Gamh_y

(125)
+ (Betau_y_o — Betau_y) feta

forward(z,y, z,t) = +lambda_2 max{o, Betau_z} 0, Betau_y
+ lambda_2 max{o, Betau_y} 0yBetau_y (126)
+ lambda_2 max{o, Betau_z} 0,Betau_y

backward(z,y, z,t) = +lambda_2 min{o, Betau_z} 0,Betau_y
+ lambda_2 min{o, Betau_y} 0yBetau_y (127)
+ lambda_2 min{o, Betau_z} 0,Betau_y
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Evolution equation

O Betau, = SBetov-2) 4 Op(z,y, z,t) + forward(x,y, z,t) + backward(x,y, z,t)

Op(z,y,z,t) = +o.75 (Alpha lambda_f1 + lambda_fo) Gamh_z
+ (Betau_z_0 — Betau_z) feta

forward(z,y, z,t) = +lambda_2 max{o, Betau_z} 0,Betau_z
+ lambda_2 max{o, Betau_y} 0yBetau_z
+ lambda_2 max{o, Betau_z} 0,Betau_z

backward(z,y, z,t) = +lambda_2 min{o, Betau_t} 0,Betau_z
+ lambda_2 min{o, Betau_y} 0yBetau_z
+ lambda_2 min{o, Betau_z} 0,Betau_z

(128)

(129)

(130)

(131)

Evolution equation

Oy Alpha = §(APha) 4 Op(z,y,z,t) + forward(x,y, z,t) + backward(z,y, z,t)

(132)

Op(z,y,z,t) = + (—2.0) (Alpha lambda_f3+ lambda_f2) Alpha (trK —trKo)

forward(z,y, z,t) = +lambda-1 max{o, Betau_z} 0,Alpha
+ lambda_1 max{o, Betau_y} 0,Alpha
+ lambda_1 max{o, Betau_z} 0,Alpha

backward(z,y, z,t) = +lambda_1 min{o, Betau_z} 0, Alpha
+ lambda_1 min{o, Betau_y} 0,Alpha
+ lambda_1 min{o, Betau_z} 0,Alpha

(133)

(134)

(135)
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Evolution equation

dychi = S 4 Op(x,y, z,t) + forward(x,y, z,t) + backward(x,y, z,t) (136)

Op(z,y,2z,t) = +0.6666666666666667 chi_max (Alpha (2.0 theta + trK)
— div_Beta)
(137)

forward(z,y, z,t) = + max{o, Betau_z} 0ychi
+ max{o, Betau_y} 0ychi + max{o, Betau_z} 0,chi
(138)

backward(z,y, z,t) = + min{o, Betau_x} Oychi
+ min{o, Betau_y} 0ychi + min{o, Betau_-z} 0.chi
(139)

Evolution equation

otrK = SWK) 4 Op(x,y, z,t) + backward(x,y, z,t) + forward(x,y, z,t)
(140)
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Op(x,y, z,t) = —chi-max gtu_xx 0,0, Alpha — chi_max gtu_yy 0,0, Alpha

— 2 chi_maz gtu_yz 0,0, Alpha — chi_maz gtu_zz 0,0, Alpha
+ chi-max Gamt_x 0, Alpha + chi-max Gamt_y 0,Alpha
+ chi_max Gamt_z 0,Alpha + o.5 gtu_rx 0, Alphad,chi
+ 0.5 gtu_xy 0, Alphadychi + 0.5 gtu_xz 0, Alphad.chi
+ 0.5 gtu_zry 0y Alphad,chi + o.5 gtu_yy 0, Alphady,chi
+ 0.5 gtu_yz 0y Alphad.chi + o.5 gtu_rz 0, Alphadchi
+ 0.5 gtu_yz 0. Alphadychi + 0.5 gtu_zz 0, Alpha0.chi
+ 4 Alpha 7 (rho_ADM + tr_pT)
— 2 chi-maz gtu_xy 0,0, Alpha — 2 chi_max gtu_xz 0,0, Alpha
+ Alpha (Atd_zx Atu_zx + 2 Atd_zy Atu_zy + 2 Atd_rz Atu_zz

+ Atd_yy Atu_yy + 2 Atd_yz Atu_yz + Atd_zz Atu_zz)
+ 2.0 Zu_x 0;Alpha + 2.0 Zu_y 0yAlpha + 2.0 Zu_z 0, Alpha
+0.3333333333333333 Alpha (2.0 theta + trK)?
+ Alpha kappa_z1 (1.0 — kappa_z2) theta

(141)

backward(z,y, z,t) = + min{o, Betau_z} OytrK
+ min{o, Betau_y} 0ytr K + min{o, Betau_z} 0,trK
(142)

forward(x,y, z,t) = +max{o, Betau_z} O,trK
+ max{o, Betau_y} Oytr K + max{o, Betau_z} 0.tr K
(143)

Evolution equation

dytheta = ST 1 Op(x,y, 2, t) + forward(z,y, z,t) + backward(z, y, z, t)
(144)
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Op(z,y, z,t) = +0.5 Alpha (Rscalar 4+ 0.6666666666666667 tr K>
+ 0.6666666666666667 theta ((—2.0 theta) + trK)
+ (—Atd_zz Atu_zz) + (—2 Atd_zy Atu_xy) + (—2 Atd_zz Atu_zz)
+ (—Atd_yy Atu_yy) + (—2 Atd_yz Atu_yz) + (—Atd_zz Atu_zz))
— Zu_x 0, Alpha — Zu_y 0, Alpha
— Zu_z 0, Alpha + (—8) Alpha m rho_ ADM
— Alpha kappa_z1 (2.0 + kappa_z2) theta
(145)

forward(z,y, z,t) = + max{o, Betau_z} O, theta
+ max{o, Betau_y} Oytheta + max{o, Betau_z} O,theta
(146)

backward(x,y, z,t) = + min{o, Betau_z} O;theta
+ min{o, Betau_y} Oytheta + min{o, Betau_z} 0,theta

(147)

Auxiliary Field Equations
t_optdepthe = optdepthe (148)
t_optdeptha = optdeptha (149)
t_optdepthx = optdepthx (150)
t_chie = chie (151)

t_chia = chia (152)

t_chiz = chix (153)
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Construction
pf, Yef, vfdx, vfdy, vfdz, epsf, pf, sqcs, Tf, dpfdrho, dpfdeps, dpfdye,
FEfuzx, Efuy, Efuz
Algorithm
import
rule: c88048e2-2cal-3cb5-835d-6acbad776fel

name: con2prim

end import
Alpha = |Alphal

pftmp=pf
DY f
Df
if (Yef _tmp < vacuum_ye) then
DY f = vacuum_ye_reset D f

Yef tmp =

Yef _tmp = vacuum_ye_reset

end if
if (Yef_tmp > ye_mazimum) then
DY f = 0.9 ye_maximum D f

Yef_tmp = 0.9 ye_mazimum

end if
Tfimp=Tf
pfitmp=pf

epsf_tmp = epsf
vfdxtmp =vfdx
vfdytmp=vfdy
vfd_zdtmp =vfd_z
sges_tmp = sqcs
dpfdrhotmp = dpfdrho
dpfdeps_tmp = dpfdeps

dpfdye_tmp = dpfdye
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Sfdxtmp=Sfdux
Sfdytmp=Sfdy
Sfdztmp=Sfdz
tauf_tmp = tauf
Df tmp=Df
DY f tmp = DY f
Bfu_x_tmp= Bfux
Bfuytmp= Bfuy
Bfu_ztmp = Bfu_z
if (externalCon2Prim = 1) then
Efuxtmp=Ffux
Efuytmp=FEfuy
Efu_zitmp=FEfu_z

externalConz2prim(E fu_x_tmp, E fu_y_tmp, E fu_z_tmp,
rhof _tmp, pf tmp, epsf tmp,vfd_x_tmp,vfd_y tmp,
vfd_z_tmp, sqcs_tmp, dp fdrho_tmp, dpfdeps_tmp, D f _tmp,
Sfd_x_tmp,Sfdy_tmp,Sfd_z tmp,tauf _tmp, W, chi, gtu_zx,
gtu_zy, gtu_xz, gtu_yy, gtu_yz, gtu_zz, gtd_xx, gtd_xy, gtd_x 2z,
gtd_yy, gtd_yz, gtd_zz, B fu_x_tmp, B fu_y_tmp, B fu_z_tmp)

Efux=Ffuxtmp
Efuy=FEfuytmp
Efuz=FEfuztmp
else
vacuum_D_tmp = vacuum_D decay_factor

vacuum_tau_tmp = vacuum_tau decay_factor

vacuum_rho_reset_tmp = vacuum_rho_reset decay_factor
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conzprim(eos_type, pf tmp,Yef tmp, T f tmp,
pf tmp,epsf tmp,vfd_x_tmp,vfdy tmp,vfd_z tmp,
sqcs_tmp, dp fdrho_tmp, dpfdeps_tmp, dp fdye_tmp, p_o,
p1,p2,a0,a1,a2,a3, Ko, K 1, K 2 K 3, gamma_o,
gamma_1, gamma_2, gamma_3, D, vacuum_D _tmp, D f tmp,
DY f_tmp, sdetg, Sd_x, Sd_y, Sd_z, Su_x, Su_y, Su_z,
Sfd_x_tmp, Sfdy_tmp,Sfd_z tmp, tau, vacuum _tau_tmp,
tauf _tmp, W, h, chi, gtu_xx, gtu_xy, gtu_xz, gtu_yy, gtu_yz,
gtu_zz, gtd_xx, gtd_zy, gtd_xz, gtd_yy, gtd_yz, gtd_zz, Bd_x,
Bd_y,Bd_z, Bu_x, Bu_y, Bu_z, Bfu_x_tmp, B fu_y_tmp,
Bfu_z tmp, max_error,~,inv_chi, threshold_vacuum,
threshold_sqSmazx, threshold_sqBmazx, energyShift,
vacuum_ye_beta, vacuum_rho, vacuum_rho_reset_tmp,
vacuum_P _reset, vacuum_ye_reset, vacuum_temp_reset,
vacuum_tau_reset, minTableTemperature, minTable Energy)

Efuz = (_ (—vfdz Bfdy)+vfdy dez)
o sdetg®
- vfdz Bfdx —vfdax Bfd_z
ik <_ sdetg? >
Efuz = (_ (—vfdy Bfdx)+vfdz B fdy)
o sdetg®
end if
pf = pf-tmp

Yef =Yef tmp
S

pf =pfitmp

epsf = epsf_tmp
vfdx =vfdaxtmp
vfdy =vfdytmp
vfdz=vfd_ztmp

sqcs = sqes_tmp
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dpfdye = dpfdye_tmp
dpfdeps = dpfdeps_tmp
dpfdrho = dpfdrho_tmp
Sfdx=Sfdax_tmp
Sfdy=Sfdytmp
Sfd_z=Sfd_ztmp
tauf = tauf_tmp
Df=Df_tmp

DY f = DY f_tmp
Bfu_x = Bfux_tmp
Bfuy = Bfuy_tmp

Bfuz= Bfu_ztmp

optdepthe, optdeptha, optdepthx, chie, chia, chix, qnu, rnu
Algorithm
import

rule: e97e2d5a-04e5-3613-8e26-37debc6d9379
name: leakage

end import
optdepthe_tmp = optdepthe

optdeptha_tmp = optdeptha
optdepthx_tmp = optdepthx
chie_tmp = chie

chia_tmp = chia
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chixz_tmp = chix
qnu_tmp = qnu
rnu_tmp = rnu
qnu_e_tmp = qnu._e
qnu_a_tmp = qnu_a
qnu_x_tmp = qnu_x
betabeta = (gtd_xx Betau_x Betau_x + gtd_yy Betau-y Betau_y
+ gtd_zz Betau_z Betau_z + 2 gtd_xy Betau_x Betau_-y
+ 2 gtd_rz Betau_x Betau_z + 2 gtd_yz Betau_y Betau_z)
betav = (gtd_xx Betau_x vfd_x+ gtd_yy Betau_y vfd_y+ gtd_zz Betau_z vfd_z
+ gtd_xy Betau_x vfd_y + gtd_ry Betau_y vfd_x
+ gtd_xz Betau_x vfd_z + gtd_xz Betau_z vfd_x
+ gtd_yz Betauy vfd_z + gtd_yz Betau_z vfd_y)
velr = (vfdx x+vfdy y+vfdz 2)
velr

velr =

2+ y%2 4+ 22 4 0.01

foredshift = sqW (Alpha — betav) (14 velr)
foredshift = f_redshift \/Alpha2 — betabeta

leakage(do_leakage, vacuum_rho, threshold_leakage_vacuum,
energyShift, optdepthe_tmp, optdeptha_tmp, optdeptha _tmp, gnu_e_tmp,
qnu_a_tmp, gnu_x_tmp, chie_tmp, chia_tmp, chix_tmp, gnu_tmp,
rnu_tmp, pf,epsf,Yef,Tf,sdetg, optdeptheh, optdepthah, optdepthzh,
optdepthev, optdepthav, optdepthxv, optdepthed, optdepthad, optdepthxd,

Lo 7, Lok IRk L L L L] ol Lol Aol £4)
TauN _x = Op(x,y, z,t) (154)
Op(z,y,z,t) = —faceta C_.N HN _x (155)

chie = chie_Tmp

TauN_y = Op(x,y, z,t) (156)

Op(z,y,z,t) = —faceta C_.N HN y (157)

qnu_-r = qnu_x_tmp
qnu = gnu_tmp

rnu = rnu-tmp
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TauN _z = Op(x,y, z,t) (158)
Op(z,y,z,t) = —faceta C_N HN _z (159)
TauNe_x = Op(zx,y, z,1) (160)
Op(z,y,z,t) = —faceta C_.N HNe_x (161)
TauNey = Op(z,y, z,t) (162)
Op(z,y,z,t) = —faceta C_.N HNe_y (163)
TauNe_z = Op(z,y, z,t) (164)
Op(z,y,z,t) = —faceta C_N HNe_z (165)
TauM _xy = Op(x,y, z,t) (166)
Op(z,y, z,t) = —faceta C_M HM _xy (167)
TauM xz = Op(zx,y, z,1t) (168)
Op(z,y,z,t) = —faceta C_M HM xz (169)
TauM yz = Op(zx,y, z,t) (170)
Op(x,y,z,t) = —faceta C_M HM yz (171)
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TauT _zz = Op(x,y, 2, t) (172)

Op(z,y,z,t) = —faceta CT HT xx (173)
TauT zy = Op(x,y, z,t) (174)
Op(z,y,z,t) = —faceta CT HT _xy (175)
TauT xz = Op(x,y, z,t) (176)
Op(z,y,2,t) = —faceta CT HT xz (177)
TauT yy = Op(x,y, z,t) (178)
Op(x,y,z,t) = —faceta C_T HT yy (179)
TauT_yz = Op(x,y, z,t) (180)
Op(z,y,z,t) = —faceta CT HT yz (181)
TauT zz = Op(z,y, z,t) (182)
Op(z,y,2,t) = —faceta CT HT zz (183)

Auxiliary Variable Equations

Auxiliary variable equation

Buvf = (184)
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Auxiliary variable equation

optdeptheh = (185)
Auxiliary variable equation

optdepthev = (186)
Auxiliary variable equation

optdepthed = (187)
Auxiliary variable equation

optdepthah = (188)
Auxiliary variable equation

optdepthav = (189)
Auxiliary variable equation

optdepthad = (190)
Auxiliary variable equation

optdepthaxh = (191)
Auxiliary variable equation

optdepthxv = (192)
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Auxiliary variable equation

optdepthxd = (193)
Auxiliary variable equation

chieh = (194)
Auxiliary variable equation

chiev = (195)
Auxiliary variable equation

chied = (196)
Auxiliary variable equation

chiah = (197)
Auxiliary variable equation

chiav = (198)
Auxiliary variable equation

chiad = (199)
Auxiliary variable equation

chizh = (200)
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Auxiliary variable equation

chizv = (201)
Auxiliary variable equation

chizd = (202)
Auxiliary variable equation

sqbe = (203)
Auxiliary variable equation

sqca = (204)
Auxiliary variable equation

sqa = (205)
Auxiliary variable equation

W = (206)
Auxiliary variable equation

h= (207)
Auxiliary variable equation

iD= (208)
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Auxiliary variable equation

tau = (209)
Auxiliary variable equation

Sdx = (210)
Auxiliary variable equation

Sd_y = (211)
Auxiliary variable equation

Sd_z = (212)
Auxiliary variable equation

Su_x = (213)
Auxiliary variable equation

Suy = (214)
Auxiliary variable equation

Su_z = (215)
Auxiliary variable equation

Bdx = (216)
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Auxiliary variable equation

Bdy = (217)
Auxiliary variable equation

Bd_z = (218)
Auxiliary variable equation

Buzx = (219)
Auxiliary variable equation

Bu_y = (220)
Auxiliary variable equation

Bu_z = (221)
Auxiliary variable equation

faceta = (222)
Auxiliary variable equation

kappa_cc = (223)
Auxiliary variable equation

kappa_z1 = (224)
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Auxiliary variable equation

kappa_z2 = (225)
Auxiliary variable equation

feta = (226)
Auxiliary variable equation

chi_max = (227)
Auxiliary variable equation

inv_chi = (228)
Auxiliary variable equation

detgtd = (229)
Auxiliary variable equation

idetgtd = (230)
Auxiliary variable equation

gtu_zx = (231)
Auxiliary variable equation

gtu_ry = (232)

39




Auxiliary variable equation

gtu_xrz = (233)
Auxiliary variable equation

gtuyy = (234)
Auxiliary variable equation

gtu_yz = (235)
Auxiliary variable equation

gtu_zz = (236)
Auxiliary variable equation

sdetg = (237)
Auxiliary variable equation

vfux = (238)
Auxiliary variable equation

vfuy = (239)
Auxiliary variable equation

vfu_z = (240)
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Auxiliary variable equation

Bfdx = (241)
Auxiliary variable equation

Bfdy = (242)
Auxiliary variable equation

Bfd z = (243)
Auxiliary variable equation

Sfuzx = (244)
Auxiliary variable equation

Sfuy = (245)
Auxiliary variable equation

Sfuz = (246)
Auxiliary variable equation

Efdx = (247)
Auxiliary variable equation

Efdy= (248)
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Auxiliary variable equation

Efd z = (249)
Auxiliary variable equation

Thetaf = (250)
Auxiliary variable equation

squf = (251)
Auxiliary variable equation

sqBf = (252)
Auxiliary variable equation

Bfvf = (253)
Auxiliary variable equation

sqEf = (254)
Auxiliary variable equation

sqW = (255)
Auxiliary variable equation

invsqW = (256)
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Auxiliary variable equation

S fuu_rz = (257)
Auxiliary variable equation

S fuu_ry = (258)
Auxiliary variable equation

Sfuu_rz = (259)
Auxiliary variable equation

S fuu_yy = (260)
Auxiliary variable equation

Sfuuyz = (261)
Auxiliary variable equation

Sfuu_zz = (262)
Auxiliary variable equation

Tfyu_tt = (263)
Auxiliary variable equation

Tfqutr = (264)
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Auxiliary variable equation

Tfquty = (265)
Auxiliary variable equation

Tfautz = (266)
Auxiliary variable equation

Tfqu_zx = (267)
Auxiliary variable equation

Tfau xy = (268)
Auxiliary variable equation

Tfqu zxz = (269)
Auxiliary variable equation

Tfauyy = (270)
Auxiliary variable equation

Tfauyz = (271)
Auxiliary variable equation

Tfauzz = (272)
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Auxiliary variable equation

Tu_tt = (273)
Auxiliary variable equation

Tute = (274)
Auxiliary variable equation

Tuty = (275)
Auxiliary variable equation

Tutz = (276)
Auxiliary variable equation

Tu_rx = (277)
Auxiliary variable equation

Tu xy = (278)
Auxiliary variable equation

Tuxz = (279)
Auxiliary variable equation

Tuyy = (280)
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Auxiliary variable equation

Tuyz = (281)
Auxiliary variable equation

Tu zz = (282)
Auxiliary variable equation

rho_,ADM = (283)
Auxiliary variable equation

Jtd_ADM v = (284)
Auxiliary variable equation

Jtd_ADM_y = (285)
Auxiliary variable equation

Jtd_ ADM = = (286)
Auxiliary variable equation

Betatd_x = (287)
Auxiliary variable equation

Betatd_y = (288)
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Auxiliary variable equation

Betatd_z = (289)
Auxiliary variable equation

pTtd_ADM _xx = (290)
Auxiliary variable equation

pTtd_ADM xy = (291)
Auxiliary variable equation

pTtd_ ADM _xz = (292)
Auxiliary variable equation

pTtd_ADM yy = (293)
Auxiliary variable equation

pTtd_ADM _yz = (294)
Auxiliary variable equation

pTtd_ADM 2z = (295)
Auxiliary variable equation

trpT = (296)
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Auxiliary variable equation

Atud_xx = (297)
Auxiliary variable equation

Atud_xy = (298)
Auxiliary variable equation

Atud_xz = (299)
Auxiliary variable equation

Atud_yx = (300)
Auxiliary variable equation

Atud_yy = (301)
Auxiliary variable equation

Atud_yz = (302)
Auxiliary variable equation

Atud_zx = (303)
Auxiliary variable equation

Atud_zy = (304)
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Auxiliary variable equation

Atud_zz = (305)
Auxiliary variable equation

trAt = (306)
Auxiliary variable equation

Atu_zx = (307)
Auxiliary variable equation

Atu_xy = (308)
Auxiliary variable equation

Atu_zz = (309)
Auxiliary variable equation

Atu_yy = (310)
Auxiliary variable equation

Atu_yz = (311)
Auxiliary variable equation

Atu_zz = (312)
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Auxiliary variable equation

Ctd_zxxx = (313)
Auxiliary variable equation

Ctd_zxxy = (314)
Auxiliary variable equation

Ctd_zxxz = (315)
Auxiliary variable equation

Ctd_zxyy = (316)
Auxiliary variable equation

Ctd_zryz = (317)
Auxiliary variable equation

Ctd_zxzz = (318)
Auxiliary variable equation

Ctd_yzz = (319)
Auxiliary variable equation

Ctd_yxy = (320)
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Auxiliary variable equation

Ctd_yzz = (321)
Auxiliary variable equation

Ctdyyy = (322)
Auxiliary variable equation

Ctd_yyz = (323)
Auxiliary variable equation

Ctdyzz = (324)
Auxiliary variable equation

Ctd_zzx = (325)
Auxiliary variable equation

Ctd_zzy = (326)
Auxiliary variable equation

Ctd_zzz = (327)
Auxiliary variable equation

Ctd_zyy = (328)
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Auxiliary variable equation

Ctd_zyz = (329)
Auxiliary variable equation

Ctd_zzz = (330)
Auxiliary variable equation

Ctxze = (331)
Auxiliary variable equation

Ctxxy = (332)
Auxiliary variable equation

Ctxxz = (333)
Auxiliary variable equation

Ctxyy = (334)
Auxiliary variable equation

Ctxyz = (335)
Auxiliary variable equation

Ctxzz = (336)
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Auxiliary variable equation

Ctyzx = (337)
Auxiliary variable equation

Ctyzy = (338)
Auxiliary variable equation

Ctyzrz = (339)
Auxiliary variable equation

Ctyyy = (340)
Auxiliary variable equation

Ctyyz = (341)
Auxiliary variable equation

Ctyzz = (342)
Auxiliary variable equation

Ct_zzxx = (343)
Auxiliary variable equation

Ctzzy = (344)
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Auxiliary variable equation

Ctzxz = (345)
Auxiliary variable equation

Ctzyy = (346)
Auxiliary variable equation

Ctzyz = (347)
Auxiliary variable equation

Ctzzz = (348)
Auxiliary variable equation

div_Beta = (349)
Auxiliary variable equation

d_div_Beta_x = (350)
Auxiliary variable equation

d_div_Beta_y = (351)
Auxiliary variable equation

d_div_Beta_z = (352)
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Auxiliary variable equation

Gamt_x = (353)
Auxiliary variable equation

Gamt_y = (354)
Auxiliary variable equation

Gamt_z = (355)
Auxiliary variable equation

Zux = (356)
Auxiliary variable equation

Zuy = (357)
Auxiliary variable equation

Zu_z = (358)
Auxiliary variable equation

Rpd_zx = (359)
Auxiliary variable equation

Rpd_zy = (360)
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Auxiliary variable equation

Rpd_zz = (361)
Auxiliary variable equation

Rpd_yy = (362)
Auxiliary variable equation

Rpd_yz = (363)
Auxiliary variable equation

Rpd_zz = (364)
Auxiliary variable equation

Rtd_xx = (365)
Auxiliary variable equation

Rtd_xy = (366)
Auxiliary variable equation

Rtd_xz = (367)
Auxiliary variable equation

Rtd_yy = (368)

56




Auxiliary variable equation

Rtd_yz = (369)
Auxiliary variable equation

Rtd_zz = (370)
Auxiliary variable equation

Rscalar = (371)
Auxiliary variable equation

Psi1_zx = (372)
Auxiliary variable equation

Psi1 zy = (373)
Auxiliary variable equation

Psi1 zz = (374)
Auxiliary variable equation

Psi1 yy = (375)
Auxiliary variable equation

Psi1 yz = (376)
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Auxiliary variable equation

Psi1 zz = (377)
Auxiliary variable equation

trPsi1 = (378)
Auxiliary variable equation

PsiaTF xx = (379)
Auxiliary variable equation

PsiiTF xy = (380)
Auxiliary variable equation

PsiiTF xz = (381)
Auxiliary variable equation

PsiaiTF _yy = (382)
Auxiliary variable equation

PsiiTF yz = (383)
Auxiliary variable equation

PsiiTF zz = (384)
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Auxiliary variable equation

Epf = (385)
Auxiliary variable equation

CovdinvsgW _x = (386)
Auxiliary variable equation

CovdinvsgW -y = (387)
Auxiliary variable equation

CovdinvsqW _z = (388)
Auxiliary variable equation

CovdDY f_z = (389)
Auxiliary variable equation

CovdDY fy = (390)
Auxiliary variable equation

CovdDY f x = (391)
Auxiliary variable equation

CovdDf_z = (392)
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Auxiliary variable equation

CovdDf_y = (393)
Auxiliary variable equation

CovdDf_x = (394)
Auxiliary variable equation

CovdBuf_x = (395)
Auxiliary variable equation

CovdBuf_y = (396)
Auxiliary variable equation

CovdBuf_z = (397)
Auxiliary variable equation

Covdrhof_x = (398)
Auxiliary variable equation

Covdrhof_y = (399)
Auxiliary variable equation

Covdrhof _z = (400)
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Auxiliary variable equation

Covdpf_x = (401)
Auxiliary variable equation

Covdpf_y = (402)
Auxiliary variable equation

Covdpf_z = (403)
Auxiliary variable equation

CovdYef_x = (404)
Auxiliary variable equation

CovdYef y= (405)
Auxiliary variable equation

CovdYef_z = (406)
Auxiliary variable equation

Covdepsf_x = (407)
Auxiliary variable equation

Covdepsf_y = (408)
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Auxiliary variable equation

Covdepsf_z = (409)
Auxiliary variable equation

Covdhf_x = (410)
Auxiliary variable equation

Covdhfy = (411)
Auxiliary variable equation

Covdhf_z = (412)
Auxiliary variable equation

CovdEpf_x = (413)
Auxiliary variable equation

CovdEpf y = (414)
Auxiliary variable equation

CovdEpf_z = (415)
Auxiliary variable equation

CovdT hetaf_x = (416)
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Auxiliary variable equation

CovdThetaf y = (417)
Auxiliary variable equation

CovdThetaf_z = (418)
Auxiliary variable equation

Covddpfdeps_x = (419)
Auxiliary variable equation

Covddp fdeps_y = (420)
Auxiliary variable equation

Covddp fdeps_z = (421)
Auxiliary variable equation

Covddp fdye_x = (422)
Auxiliary variable equation

Covddp fdye_y = (423)
Auxiliary variable equation

Covddpfdye_z = (424)
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Auxiliary variable equation

Covddpfdrho-x = (425)
Auxiliary variable equation

Covddp fdrho_y = (426)
Auxiliary variable equation

Covddpfdrho_z = (427)
Auxiliary variable equation

CovuinvsqW _x = (428)
Auxiliary variable equation

CovuinvsqgW .y = (429)
Auxiliary variable equation

CovuinvsqW _z = (430)
Auxiliary variable equation

CovuBvf_x = (431)
Auxiliary variable equation

CovuBvf_y = (432)

64




Auxiliary variable equation

CovuBvf_z = (433)
Auxiliary variable equation

Covurhof x = (434)
Auxiliary variable equation

Covurhof_y = (435)
Auxiliary variable equation

Covurhof_z = (436)
Auxiliary variable equation

CovuYef x = (437)
Auxiliary variable equation

CovuYef_y= (438)
Auxiliary variable equation

CovuYef z = (439)
Auxiliary variable equation

Covuepsf_x = (440)
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Auxiliary variable equation

Covuepsf_y = (441)
Auxiliary variable equation

Covuepsf_z = (442)
Auxiliary variable equation

Covuhf_x = (443)
Auxiliary variable equation

Covuhf_y = (444)
Auxiliary variable equation

Covuhf_z = (445)
Auxiliary variable equation

CovuThetaf_x = (446)
Auxiliary variable equation

CovuThetaf y = (447)
Auxiliary variable equation

CovuThetaf_z = (448)
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Auxiliary variable equation

Covdv fu_xx = (449)
Auxiliary variable equation

Covdv fu_xy = (450)
Auxiliary variable equation

Covdv fu_xz = (451)
Auxiliary variable equation

Covdv fuyx = (452)
Auxiliary variable equation

Covdv fu_yy = (453)
Auxiliary variable equation

Covdv fuyz = (454)
Auxiliary variable equation

Covdv fu_zx = (455)
Auxiliary variable equation

Covdv fu_zy = (456)
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Auxiliary variable equation

Covdv fu_zz = (457)
Auxiliary variable equation

Covdvfd_xx = (458)
Auxiliary variable equation

Covdvfd_zy = (459)
Auxiliary variable equation

Covdvfdxz = (460)
Auxiliary variable equation

Covdvfd_yz = (461)
Auxiliary variable equation

Covdvfd_yy = (462)
Auxiliary variable equation

Covdvfd_yz = (463)
Auxiliary variable equation

Covdvfd_zx = (464)
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Auxiliary variable equation

Covdvfd_zy = (465)
Auxiliary variable equation

Covdvfd_zz = (466)
Auxiliary variable equation

Covuv fu_zx = (467)
Auxiliary variable equation

Covuv fu_ry = (468)
Auxiliary variable equation

Covuwvfuzz = (469)
Auxiliary variable equation

Covuv fu_yr = (470)
Auxiliary variable equation

Covuv fu_yy = (471)
Auxiliary variable equation

Covuv fuyz = (472)
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Auxiliary variable equation

Covuwvfu_zx = (473)
Auxiliary variable equation

Covuv fu_zy = (474)
Auxiliary variable equation

Covuv fu_zz = (475)
Auxiliary variable equation

CovdB fu_zx = (476)
Auxiliary variable equation

CovdB fu_xy = (477)
Auxiliary variable equation

CovdB fu_xz = (478)
Auxiliary variable equation

CovdB fu_yx = (479)
Auxiliary variable equation

CovdB fuyy = (480)
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Auxiliary variable equation

CovdB fu_yz = (481)
Auxiliary variable equation

CovdB fu_zx = (482)
Auxiliary variable equation

CovdB fu_zy = (483)
Auxiliary variable equation

CovdB fu_zz = (484)
Auxiliary variable equation

CovdB fd_zxx = (485)
Auxiliary variable equation

CovdBfd_xy = (486)
Auxiliary variable equation

CovdBfdxz = (487)
Auxiliary variable equation

CovdBfdyz = (488)
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Auxiliary variable equation

CovdB fd_yy = (489)
Auxiliary variable equation

CovdBfd_yz = (490)
Auxiliary variable equation

CovdBfd_zx = (491)
Auxiliary variable equation

CovdB fd_zy = (492)
Auxiliary variable equation

CovdBfd_zz = (493)
Auxiliary variable equation

CovuB fu_-xx = (494)
Auxiliary variable equation

CovuB fu_xy = (495)
Auxiliary variable equation

CovuB fu-xz = (496)
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Auxiliary variable equation

CovuB fu_yr = (497)
Auxiliary variable equation

CovuB fu_yy = (498)
Auxiliary variable equation

CovuBfu_yz = (499)
Auxiliary variable equation

CovuB fu_zx = (500)
Auxiliary variable equation

CovuB fu_zy = (501)
Auxiliary variable equation

CovuB fu_zz = (502)
Auxiliary variable equation

CovdE fu_zx = (503)
Auxiliary variable equation

CovdE fu_ry = (504)
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Auxiliary variable equation

CovdE fu_rz = (505)
Auxiliary variable equation

CovdE fuyx = (506)
Auxiliary variable equation

CovdFE fu_yy = (507)
Auxiliary variable equation

CovdE fuyz = (508)
Auxiliary variable equation

CovdE fu_zx = (509)
Auxiliary variable equation

CovdE fu_zy = (510)
Auxiliary variable equation

CovdE fu_zz = (511)
Auxiliary variable equation

CovdE fd_xx = (512)
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Auxiliary variable equation

CovdE fd_xy = (513)
Auxiliary variable equation

CovdEfd_xz = (514)
Auxiliary variable equation

CovdE fd_yx = (515)
Auxiliary variable equation

CovdE fd_yy = (516)
Auxiliary variable equation

CovdE fd_yz = (517)
Auxiliary variable equation

CovdE fd_zx = (518)
Auxiliary variable equation

CovdE fd_zy = (519)
Auxiliary variable equation

CovdE fd_zz = (520)
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Auxiliary variable equation

CovuE fuxx = (521)
Auxiliary variable equation

CovuE fuxy = (522)
Auxiliary variable equation

CovuFE fu_xz = (523)
Auxiliary variable equation

CovuE fuyr = (524)
Auxiliary variable equation

CovuFE fu_yy = (525)
Auxiliary variable equation

CovuFE fu_yz = (526)
Auxiliary variable equation

CovuFE fu_zx = (527)
Auxiliary variable equation

CovuE fu_zy = (528)
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Auxiliary variable equation

CovuE fu_zz = (529)
Auxiliary variable equation

Phivh_x = (530)
Auxiliary variable equation

Phivh_y = (531)
Auxiliary variable equation

Phivh_z = (532)
Auxiliary variable equation

PhiMh_zx = (533)
Auxiliary variable equation

PhiMh_zy = (534)
Auxiliary variable equation

PhiMh_zz = (535)
Auxiliary variable equation

PhiMh_yy = (536)
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Auxiliary variable equation

PhiMh_yz = (537)
Auxiliary variable equation

PhiMh_zz = (538)
Auxiliary variable equation

PhiThetah = (539)
Auxiliary variable equation

PhiAh = (540)
Auxiliary variable equation

HPres = (541)
Auxiliary variable equation

HTheta = (542)
Auxiliary variable equation

Hvzx = (543)
Auxiliary variable equation

Hvy = (544)
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Auxiliary variable equation

Hv_z = (545)
Auxiliary variable equation

HM xy = (546)
Auxiliary variable equation

HM xz = (547)
Auxiliary variable equation

HM yz = (548)
Auxiliary variable equation

HE.z = (549)
Auxiliary variable equation

HE.y = (550)
Auxiliary variable equation

HE.z = (551)
Auxiliary variable equation

HN.x = (552)
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Auxiliary variable equation

HN.y= (553)
Auxiliary variable equation

HN_z = (554)
Auxiliary variable equation

HNex = (555)
Auxiliary variable equation

HNey = (556)
Auxiliary variable equation

HNe_z = (557)
Auxiliary variable equation

HT zx = (558)
Auxiliary variable equation

HT zy = (559)
Auxiliary variable equation

HT zz = (560)
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Auxiliary variable equation

HT yy = (561)
Auxiliary variable equation

HT yz = (562)
Auxiliary variable equation

HT 2z = (563)
Auxiliary variable equation

Sfudxx = (564)
Auxiliary variable equation

Sfudxy = (565)
Auxiliary variable equation

Sfud-xz = (566)
Auxiliary variable equation

S fud_yx = (567)
Auxiliary variable equation

Sfudyy = (568)
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Auxiliary variable equation

Sfudyz = (569)
Auxiliary variable equation

Sfud_zx = (570)
Auxiliary variable equation

Sfud_zy = (571)
Auxiliary variable equation

Sfud_zz = (572)
Auxiliary variable equation

trSf = (573)
def'kappa’f

kappa_f = (574)
def'decay factor

decay_factor = (575)

82




