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load autoboot

Quit[];

GetFileDirectory[] := If[$InputFileName === "", NotebookDirectory[], DirectoryName@$InputFileName];

AppendTo[$Path, GetFileDirectory[]];
<< "group.m"
SetDirectory[GetFileDirectory([]];

Ising

I
z2 = getGroup[2, 1];
setGroup[z2];
setOps[{op[eps, z2[id]], op[sig, rep[2]]}];
format[eq = bootAll[]]
eqr1-436iigjsig,EP5,1 Fag 0 ap:rjéjz; }GiPS’SiS;GP,l
r1eps,eps,sig, sigh = -~ leps.eps.sie.siel )

| =
[ =]

] & wPI_Sy... @ demo... tutori... autob... autob... Tutori...

Ffepﬁ,ﬁig,eps,sig;

= 2
‘L_ o _-Geps,sig,op,l
apsrep 2

leps,sig,sig,eps}

gitab_.. @ 15040. ~ & & dx
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Ising

z2 = getGroup[2, 1];

setGroup[z2];

setOps[{op[eps, z2[id]], op[sig, ETIEAII }1;
format[eq = bootAll[]]

I [ 2 -:gps,sig,eps,sigf = [ A2 'eps,sig,eps,sig} = [ 22 eps,sig,eps,sig}]
eqn | - Bsig,sig,eps,l F51g Nl e 7-Geps_,sig,op,1 F i I 7-5eps,sig,op,i F L
RS opsrep (2] opcrep (2]
{eps,eps,sig,sig} e e g {eps,eps,sig,sig] ~2 '?DS.-SiE.-SiE.-EDS"
He + [Peps,eps,eps,1 Psig,sig,eps,1 Heps e ~ Psig,sig,eps,1 HSlg g
= [ 2 {eps,sig,sig,eps} = [ - . . {eps,eps,sig,sig}
e _.'Geps,sj_g,gpjl H w A _.Beps,eps,op,l .'551g,51g,op,1 H ] =
opcrep 2] opsrep 1]
o [ia2 {eps,sig,sig,eps) ‘eps,eps,sig,sig} ” leps,eps,sig,sig]
e Peps,sig,op,1 2 il -‘ = g = [2eps,eps,eps,1 .Esig,sig,eps,l Fépg ; Feaat
opsrep [2]7 7 .
o2 {eps,sig,sig,eps} - oo eps,sig,sig,eps}
2 IS Fll = b B . F ]_
sig,sig,eps,1 ' sig R T eps,sig,op,1
o [ » {eps,eps,sig,sig} = [ 2 [eps,sig,sig,eps;
= Beps,eps,op,1 Bsig,sig,0p,1 F' S sl = Peps,sig,op,1 i SHa ']:
operep [1]7 © opsrep[2]T
|5ig,sig,sig,sig} 2 Isig,sig,sig,sig} o b 2 {sig,sig,sig,sig}]
Fa x .‘Gsig_,sig_.eps_.i Feps i3 S ,'SSiSJSiSJC'I:'.-i F "
opsrep (1]

[ ] & 'PI_Sy... @ demo... tutori... autob... autob... Tutori... gitlab ... ‘1504.0... ~ T F dx o
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2 leps,sig,sig,eps} 2 {eps,sig,sig,eps)
Bl .. FL _ b {5 . Fl } '
sig,sig,eps,1 ' sig operep[2]” eps,sig,op,1

: : {eps,eps,sig,sig} - 2 {eps,sig,sig,eps}
Z_ [.Beps,eps,op,l .851g,51g,op,1 F :| ¥ )_“ [.Bepgjgigjgpjl F ].1
opsrep (117 opsrep (277
{sig,sig,sig,sig} 2 {sig,sig,sig,sig} - 2 {sig,sig,sig,sig}
Fe b Bsig,sig,eps,l Feps ¥ T {n‘gsig,sig,op,l F ] 3
opsrep [1]7
1eps,eps,eps,.eps} 2 {eps,eps,eps,eps} = 2 leps,eps,eps,eps )] |
FB k) Beps,eps,eps,i Feps B & o [f"eps,eps,op,l F ] }
opsrep[1]7

eq
eqn |

single|Fp[eps, sig, eps, sig, sig]

Blop[sig, rep[2], 1, 1], op[sig, rep[2], 1, 1], op[eps, rep[1], 1, 1]][1]?]

sum|F eps, sig, eps, sig] 5(op[eps, rep[1], 1, 1], op[sig, rep(2], 1, 1], op[op, rep(2], 1, -1]][1]?,
op[op, rep(2], 1, -1]] -

|
sum[F[eps, sig, eps, sig] slopleps, rep(1], 1, 1], op|[sig, rep[2], 1, 1], op[op, rep[2], 1, 1]][1]%,
op[op, rep[2], 1, 1”, single Hp | eps, eps, sig, sig, @] ] - single|
Hp [eps, eps, sig, sig, eps] 3(op[eps, rep[1], 1, 1], op[eps, rep[1], 1, 1], op[eps, rep[1], 1, 1]][1]
Blop[sig, rep[2], 1, 1], op[sig, rep(2], 1, 1], op[eps, rep(1], 1, 1]][1]] - single[Hp[eps, sig,
sig, eps, sig] B(op[sig, rep[2], 1, 1), op[sig, rep(2], 1, 1], op[eps, rep[1l], 1, 1]] Lljz] -
sum[H[eps, sig, sig, eps] 5lop[eps, rep[1], 1, 1], op[sig, rep(2], 1, 1], op[op, rep(2], 1, -1]][1]?,

v

15086 =
- i J "3] 'PI_Sy... G demo... tutori... autob... autob... Tutori... gitlab_... c1504.0... A~ B #FE x gt L ENG 4:;;:;;3 B
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GetFileDirectory[]:=If[$InputFileName==="",NotebookDirectory[],DirectoryName@3InputFileName];
SetDirectory@GetFileDirectory[];

Get ["AutoEqu.m™] 5

Ising

eq = Import[“autoboot_Ising OE.txt", "Package™];
AutoEquiEquToCrossVecDbj[eq, {sig, eps), "AutoEqu_Ising OE.txt"];

crossvecobj = Import ["AutoEqu_Ising OE.txt", "Package"]

VVEl-:-ck » _-:lp op, rep|2|,1, -1| » [ (F|eps, sig, eps, sig| !, (H| eps, sig, sig, eps| ), | -F|eps, sig, sig, eps|}, i@}, (@)},
oplop, rep 2/,1,1 [ (F eps, sig, eps, sig ', H eps, sig, sig, eps| !, (F|eps, sig, sig, eps| |, (@), @)},
oplop, rep/1], 1,1 =+ Is ‘8,8, 0,8, [ .B, EH eps, eps, sig, sig ., Jf-H eps, eps, sig, sig/, al] -
| LEk== "1, I']
1 . i .
8, - F|eps, eps, sig, sig| ;, « — Fleps, eps, sig, sig|, @, {i(@®, @), (@, F|sig, sig, sig, sig|!}}, (i {F|eps, eps, eps, eps|, @}, (@, @] )]},
2 e =&

VBlock$OPEEasis + iop op, rep(2|,1, -1 + (S |op|eps, rep/1|, 1,1, op|sig, rep/2/,1,1|,0plop, rep' 2/,1, -1 1
oplop, repl 2], 1, 1

i,
Blopleps, rep|l), 1,1, op|sig, rep|2), 1, 1], 0plop, rep|2|,1,1 l]},oplop, repll],; 1;2] »
'3lop eps, rep/1 ,1,1 ,0pleps, rep/1 ,1,1 ,0p op,rep/1/,1,1 1}, B8|op|sig, rep|2], 1, 1}, op|sig, rep(2), 1, 1], op|op, rep(1), 1, 1 1
i i TH) 1 ot S
VBlock$Single + : i { {Fp eps, sig, eps, sig, sig/, @:, ‘8,8, Hp eps, sig, sig, eps, sig , — Hp eps, eps, sig, sig, eps :, : — Hp eps, eps, sig, sig, eps , @  ,
; Gt 2 i

i

1 : 1 o
Fp eps, sig, sig, eps, sig , — Fp eps, eps, sig, sig, eps -, - — Fp eps, eps, sig, sig, eps , @,
o 2 2

[ {Fp|sig, =ig, =ig, =ig, eps|, @}, /6,8, (6,8, /6, Fp|eps, eps, eps, eps, eps| !} ‘ ; VBlock$5inglefOPERasis
i8|op|sig, rep(2], 1, 1|, op|=sig, rep(2], 1, 1], op|eps, rep(1], 1,1 1|, &|op|eps, rep(1], 1, 1], op|eps, rep|1], 1, 1], op|[eps, rep|l], 1,1 1)is
VBlock$Deriv + [ (oddl, ‘even!, ‘odd!, odd;, (odd:},

1009 =

= i ] X)) Resy. @ [Bloemo. [FJutoi. [Sautob.. AutoE... Tutori... gilab_. @ 15040. A @& Z dx @ f ENG 4:;35?;(?;3 =]
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1SINg

eq = Import["autoboot Ising OE.txt", "Package"];
AutoEqu$EquToCrossVecObj[eq, {sig, eps}, "AutoEqu Ising OE.txt"];

- crossvecobj = Import["AutcEqu Ising OE.txt", "Package"]

{"valock" . {

op[o rep[2], 1, -1] » {(F[eps, sig, eps, sigl}, {H[eps, sig, sig, eps]}, {-F[eps, sig, sig, eps]}, (€}, (@)},
op[op, rep[2], 1, 1] » {{F[eps, sig, eps, sigl}, (-H[eps, sig, sig, eps]}, {F[eps, sig, sig, eps]}, {@}, {@}},

op [op, rep[1], 1, 1] k4 {{{{91 e}, {e, 8}}}, {{{93 §H[3P5: eps, sig, Sig]}_! {EH[EPSQ eps, sig, sig], 9}}}3

1

1
{{{9, ; Fleps, eps, sig, sig]}, {; Fleps, eps, sig, sig], 9}}}, {{{e, @}, {@, F[sig, sig, sig, sigl}}},

{{{Fleps, eps, eps, eps], @}, (0, @}}}}},
"VBlock$OPEBasis" —» {op[op, rep[2], 1, -1] - {B[op[eps, rep[1], 1, 1], cp[sig, rep[2], 1, 1], op[op, rep[2], 1, -1111[11},
op[op, rep[2], 1, 1] » {B[op[eps, rep[l], 1, 1], op[sig, rep[2], 1, 1], op[op, rep[2], 1, 11111},
op[op, rep[l], 1, 1] + {B[op[eps, rep[l], 1, 1], op[eps, rep[1], 1, 1], ep[ep, rep[1], 1, 1]][1],
Blep[sig, rep[2], 1, 1], op[sig, rep[2], 1, 1], op[op, rep[1], 1, 1]1]1[1]}},
"VBlock$Single" -+ {{{{Fp [eps, sig, eps, sig, sig], @}, {@, ©}}},

1 1
{{{_Hp[epsj sig, sig, eps, sig], ;Hp[ep-’-, eps, sig, sig, eps}}, {; Hp[eps, eps, sig, sig, eps], B}}},

1 1
{{{FPEEPSJ sig, sig, eps, sig], ; Fpleps, eps, sig, sig, EPS]}: {;FPEEPSJ eps, sig, sig, eps], 9}}},
< >
130% =
i = 7:40 PM
1| H o i nt >
am 0 _}AutoE... g EPI_Sy... G demo... tutorl... autob... Auto... Tutor... gitlab... c1504.... A~ O # dx @t P ENG 4/25/2023 B
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Vg

10
Vﬂ:VEVEH(E‘:AE‘f:0)+vﬂdd':A:&U./:0)®(0 D

Crossing vectors

Channel name :

rep[1] : 7> even
rep[?] : Z» odd

(3T LY E L oadExpression [ "AutoEqu Ising OE.txt"]H

0ObjGet [crossvecobj, "VBlock"]
loplop, rep[2], 1, -1] - { {Fleps, sig, eps, sig]}, {H[eps, sig, sig, eps’}, {-F[eps, sig, sig, eps1}, {8}, (@)},
op[op, rep[2], 1, 1] —» {{F[eps, SigJ eps, Sigj r» {-H[eps, Sig.‘l Sig: eps];, {F[eps, Sigr Sig.‘l eps]}, {@}:, {@}},

op[op, rep[1], 1, 1] - "I {{{e,8;, (8,0}, "IBJ EH:EPSJ eps, sig, sig. [ "' E Hleps, eps, sig, sig|, @_’ >

118, E Fleps, eps, Sig.l Slg A 5 Fleps, eps, Sig) 51g 2 @i,

.....

‘. ‘. ‘..9.1 B."J ‘,B.l FiSigJ Sig.‘l Sig_‘! Sigj .'l ‘: ‘: {Fieps_, eps, eps, epsj > 9.\'1 ‘:@J 9. F

ObjGet [crossvecobj, "VEleck", op[op, rep[l], 1, 1]] // MatrixForm
i fB B‘! |
- LT 1 R | (I I+
120% =~
7:41 PM

- i “‘]Aut... Dﬂ HPI_S... G dem... tuto... auto... Isin... Tuto... Tuto... gitla... c‘ISG_._ A~ O # dx @t P ENG 4/25/2023 B
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Crossing vectors

Channel name :

rep[1] : Z> even
rep[2] : £» odd

crossvecobj=LoadExpression["AutoEqu_Ising OE.txt"];

ObjGet [crossvecobj, "VElock"]| I
*-Dp:Dp.v rep[2], 1, -1] - {{F[eps, sig, eps, sig] }, {H[eps, sig, sig, eps]}, {-F[eps, sig, sig, eps]}, {@}, {@}},
oplop, rep[2], 1, 1] -» {{F[eps, sig, eps, sigl}, {-H[eps, sig, sig, eps]}, {F[eps, sig, sig, eps]}, {B}, {O}],

. S 1 -1 o
cplop, rep[1],1,1] » {{{@,@}, {®,8}}},1{19, EH:EPSJ eps, Sig: SLE [2 1 E Hleps, eps, Sig) Slg 2 @i,
1110, — F[eps, eps, sig, sig] », 1 2 Feps, eps, sig, sig |, @:::,
{{{e, 2}, {9, FSng SigJ SigJ Slg }}}, {{{F[eps, eps, eps, eps], @}, {&, &}}}

ObjGet [crossvecobj, "VBlock", op[op, rep[1], 1, 1]] // MatrixForm

(@ e,
8 a/
‘ B i H[eps, eps, sig, Sig: lll‘
o . 1209 =«
== Si M]Aut... Dﬂ 'PLS--- G dem--- tUto_.- auto_.. ISin_.. Tuto... Tuto... gitla... c150"' G Tl a* Cﬂ She 4-;’2452/:(?;3 E
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{“item1"->content1, “item2”->content2, ...}
where content could be a object or a list of objects.

This functionality is similar to Mathematica Association but inequivalent.
MNote : the prototype version of simpleboot was develop in Mathematica 8, which don’t have Associations. ObjGet, ObjSet was designed to organize
structured data in simpleboot and used in many places. Now it's hard to switch to Association.

ObjSet
ObjSet[obj,item]=value : set a value for certain item in the object

ObjGet
ObjGet[obj,item1, item2, ...] : get a value for inside the object. It works recursively. item could be n:;m if the corresponding data is a list of object.

Example:

objl = {"A" -> {("a" -> {1, 2}, "B" -> {4, 5}}, {"a" -> (2,7}, "B" -> (8, 9}}, {"a" -> {x, ¥y}, "B" ->» {18, 11}}}, "B" -> 2};
ObjGet [objl, "A"]

{{oo={1,2},8->{4,5}}, {a-={2,|7},E - {8,9}}, {(a = z_x,Iyll_, - {10, 11} }}

ObjGet [objl, "A", 2 ;; 3]

{{a=»{2,7),8~+{8,9}}, {a-{x,y}, 8~ {10, 11}}}
ObjGet [objl, "A", 2 33 3]
ObjGet[objl, "A", 2 33 3, "a"]
ObjGet[objl, "A", 2 33 3, "a", 1 ;; 2]
- . f W = . o 0l - . T ar W = - N 1111

1200 =~

- 5 “]Aut... Dﬂ 'PI_S... @ dem... tuto... auto... Isin... Tuto... Tuto... gitla... c‘ISO... A~ O # dx @t P ENG 4:;3/;;;3 B
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To use full functionality, simplebogt need automatic SSH login and SLURM cluster.

Window Help

Automatic SSH login - S5H can be configured to passwordless login based RSA keys. See

If automatic SSH login is not available, or SLURM cluster is not available, one can siill operate simpleboot manually in a linux system with Mathematica. This

section contains information for those scenarios.

Simpleboot in manual SSH mode
Simpleboot on non-SLURM cluster

Simpleboot without cluster

Control the cluster

Input : bootstrap condition

Veyen =

=

Pirsa: 23040140
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6 FEHXFSAE A& 2 WEFELHEF

crossvecobj=LoadExpression["AutoEqu Ising OE.txt"];

ObjGet [crossvecobj, "VBlock", op[op, rep[1], 1, 1]1] // MatrixForm

.'El
| 8

‘1 1
!

e @ @

f 2] H[eps, eps, sig, sig] |

H[eps, eps, sig, sig’ 5] ‘

(SRl

f 2} F[eps, eps, sig, sig] |

F[eps, eps, sig, sig] e ‘

(SR

18 <) )
\® F[sig, sig, sig, sig |
! F[eps, eps, eps, eps] @
0 2] = I

ObjGet [crossvecob]j, "VBlock", op[op, rep[1l], 1, 1]] // MatrixForm

(8 8 1 A
e a)
f % iH:eps, eps, sig, sig] |
‘ l H[eps, eps, sig, sig’ 5] J
f @ %Fﬁerﬁ-, eps, sig, sig] |
‘ = F[eps, eps, sig, sig’ e _.‘
12086 =
53 . 7:44 PM
] H H i =2 ]
- [m JAut... Dﬂ 'PI_S... G dem... tuto... auto... Ism... Tuto... Tuto... gitla... c‘ISO... A~ B #E dx gt L ENG 4/25/2023 =]
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Gaps
Farmat :

GapConfiguration is a List of element in one of the following format:

{channel gap spins} // this means demand @ Vighanne 2 0 for A > gap and L in spins.  spins can be a integer or set of integers.
{channel, IndividualOperator[AD],spin} // this means demand & - (Vehannel a0 spin) 2 0

{channel, IndividualOperator[AQ,ope_List],spin} // this means demand a - (0pe. Vehannel a0, spin-0pe) = 0

{channel, IntervalPositivity[Amin, Amax],spin}  // this means demand a - Vehannela spin 2 0 for Amin < A < Amax

Clear@GapConfiguration;

GapConfiguration[dim ,lset ]:={

{op[op, rep[2], 1, 1],3,0}, (* a.Vyyg>@ for A>3 and L=0 =)
{op[op, rep[1], 1, 1],3,0}, (* a.Vewe,>® for A>3 and L=@ *)

{op[op, rep[1], 1, 1],Aunitary[dim, {],Select[lset, EvenQ[#] && # > @ & ]}, (* ®.Veyen>0 for A>hljnitaey and L=2, 4, ... #)
{op[op, rep[2], 1, -1],Aunitary[dim, {],S5elect[lset, 0ddQ ]}, (* a.Vpgg>® for Azlypitary and L=1, 3, ... #)
{op[ops rep[2], 1, 1],Aunitary[dim, f],Select[lset, EvenQ[#] && # > 0 & ]} (* X Vpgg>@ for A>Ajpitary and L=2, 4, ... #)
1;
/- place holder for spin
SDP template
normalization
; 1
@ (Vigenty) = 1 With Vigenty = (1 1)- Vauen(8 =0, /=0)-( ;)
1209 =
- 5 “‘]Aut... Dﬂ HPI_S... G dem... tuto... auto... Isin... Tuto... Tuto... gitla... ‘_150_._ ~ O # dx @t P ENG 4::;;;;3 B
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Input:
externalOperatorList the values of the external operaiors. The order should match with “VBlock$External”

userDefinedVariables: user-defined variable in the template. Format : {"variable1"—value1, “variable2"—value2, ...}
paramFilename: SDP filename. Automatic : AutoCB3$GenerateSDP will choose a proper name automatically.

Qutput:
SDPF filename

Delaunay Search

SSH$UploadCurrentNotebook[] (+ save and upleoad current notebock =zs packaze (.m

SSH$UploadFile [ "AutoEqu_Ising OE.txt"]

initpts = { {©.5181489, 1.412625}} ~ Join ~GeneratePointsInRectangular(|{@.515, @.523}, {1.38, 1.45), 3, 3] // SetPrec;

initpts // ListPlot

120% ~
7:44 PM
=]

| Aut... "ﬂ EPI_S... @ dem... tuto... auto... Isin... Tuto... Tuto... gitla... c150... ~ B F I« gt B ENG 4/25/2023
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6 FEXFSAE A 2 WEFELHEF - x

eq = Import[“autoboot_Ising OE.txt", "Package"];
AutoEqu$EquToCrossVecObj[eq, {sig, eps}, "AutoEqu Ising OE.txt"];

crossvecobj = Import ["AuteoEqu Ising OE.txt", "Package"]

O(@)

v,s,t

eq = Import["autoboot 03 VST.txt", "Package"];

crossvecobj = AutoEqu$EquToCrossVecObj[eq, {v, s, t}, "AutoEqu 03 VST.txt"];

ObjGet[crossvecobj, "VBlock"] [ [All, 1]]

{op[op, v[1, -1], 1, -1], op[op, v[1, -1],1, 1], oplop, v[2, 1], 1, 1], op[op, v[2, -1],1, -1],
oplop, v(2, -1], 1, 1], op[op, v[3, -1],1, -1], op[op, ¥[3, -1],1,1], opfop, v[2,1],1, -1],
opfop, v(l,1],1, 1], 0pfop, v[3,1],1, 1], opfop, v(4,1],1,1], 0pfop, v[@,1],1,1]}
AutoEqu$GenerateGapTemplate [ObjGet [crossvecobj, "VBlock"][[All, 1]]]
v,s,t,t4
130% -
s , , - a 7:45 PM
- =k JAut.. Dﬂ 'PI_S... G dem... tuto... auto... Ism... Tuto... Tuto... gitla... c‘ISO_._ A~ O # dx @t P ENG 4/25/2023 B
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O(3) :
. Vst

03 = getOD[3];
setGroup[03];

¥S

setOps[{op[s, o3[id]], op[v, [HEFNEESI]}];

format[eq = bootAll[]]

[ . ~2 {5,V,5,v} - [ =2 _s,v,s,v}" - T R2 s,v,s,v}"
eqn | . Pyv,v,s,1 Fu R e _-Gs,v,op,l F 1 Ed o ' _-":’s,v,op,i F K

LY Op:‘."_l,-lj opev[1,-1]

. 3 - (5,5,v,v}
H'\S,S,U,"-’f '55353531 15".‘,\",5,1 HS ) l Fz "S;V;VJS} E - [ )2 H'SJVJV]S:

8 ¥ - Fyov,s,1 e £ S #s,v,op,1 s

3 3 3 opevil,-1]
£ [ [58,5,v,V}
& .Bs,s,op,i .Gv,u,op,i ! : ]
opsv[@,1]7 ~ 1 e W {5,v,¥,s]
- = b Bs,v,op,1 H* -}J
3 3, ev[1,-1
pPsv |
- " 52 F{u,u,u,u}w 3 ” A F V.V.V.v}}

_ 2 [ Fu,eop,1 I*3 2 | Pyvepa ’
opsv [1,1] opev[2,1]°
~{vvvvl 1 0 ivavavewr L B 2 riv.v.v.vl 2 - [ A2 Fivovovavl

150% =
o 7:46 PM
@ x gt 5 ENG
> 7z | % 4/25/2023 &

- i “‘]Aut... Dﬂ 'PI_S... G dem... tuto... auto... Isin... Tuto... Tuto... gitla... c‘ISO... ~
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plopleps, rep(1], 1, 1], op[eps, rep(1], 1, 1], op[eps, rep[1], 1, 1]][1]°] ~

sumF [eps, eps, eps, eps] 3[op[eps, rep(1], 1, 1], opleps, rep(1], 1, 1], op[op, rep(1], 1, 1]](1]%,
op(op, rep(1], 1, 1]]}]

Export["../autoboot Ising OE.txt", eq, "Package"];

O(3) : vst

03 = getO[3];
setGroup[03];

VS

setOps [{op[s, ©03([id]], op[v, Vv[1, -1]]}];

format[eq = bootAll[]]
[ .2 {s,v,5,¥]} i e {s,v,s,v} e [ a2 Is,v,s,v}
eqn| - IBU,':,S,l F\.'r ¥ = f’s,v,op,l F * = Bs,u,op,i F }J
Lt opevi1,-1]" " opev(1,-1]* "
[s,5,v,v}
H':S,S,U,U_‘r '65555551'61":”:5:1 HS ] 1 FZ sS,V¥,¢,5} 1 = [ 2 '_5-_.\J'_.V_.5_I'
a b = ‘Ij H - ] |B H L
v,v,5,1 "y Ty = | Fe,v,op, 1
qr‘3 3 3 opev[1,-1]
= O

“]Aut... Dﬂ 'PI_S... G dem... tuto... @auto... Isin...

150% =
Tuto... Tuto... gitla... c‘ISO_._ ~ O F dx

7:48 PM
s 7
8t J ENG 442572023 &

Pirsa: 23040140
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7 . .\.SJSJVJV}
F-\s,s,u,u; ."35,5,5,1 .Gu,u,s,l Fs 1 FZ SEREEY 1 = 'F2 F-:s,v,v,s}
8 + + 5 Pu,v,s,1 Ty GE e -js,u,op,i :I
3 3 3 opevi1,-1] "
B [ [5,5,v,v]}
& .Bs,s,op,i .Gu,u,op,i 2 : ]
opsv[@,1]" 1 . roo (5,v,v,5]
ot = ":’suoplF' ‘}J
3 3 opev[1,-1]7 S
LAUR 1 2 {v,v,v,v} 1 - [ 2 Vv 1 = [ -2 {v,v,v,v]
Ha '_IIG H':::)*_ b3 ‘g H.-.-.I,}v_ x ,j H..!.!.!,]7
3 vw,v,5,1"s & . v,v,op,1 3 opev[e,1]" - v,v,op,.1
1 - 52 H-:v,v,v,v_} F'.S,S,S,S} a2 F-\'s,s,s,s} - [ 52 Fis:5.5,5} 1
6 =8 o > Te *Ps,5,.5.1 " s - R BT [
opsv[2,1]7 opsv [8,1]
Export["../autoboot 03 VS.txt", eq, "Package”];
¥st
setOps[{op[s, o3[id]], op[v, Vv[1, -1]], [TAEFNAERESEID1;
format[eq = bootAll[]] I
€qn |, Bﬁ,v,s,l F‘;S’U’S’VI g2 P . -Gi,v,op,l sl I Z vBi,v,op,l F SJU’S’U:L
S opev[1,-1] = opev[1,-1]7
{5,v,t,v} e r I5,v,t,v} = I s.v,t,v}
.Gi.r,t,i.r,l Bv,u,s,i F,", = I .Ss,v,op,:l. .Gw,t,op,i F ] o+ 24 .Gs,u,op,i .Bu,t,op,i F j| 3
opsv[1,-1] ° opev[1,-1]"
s nt bt > r [sititnk]
Bt,t,s.1 Bt,t,t,1 Ft + % Bs,t,op,1 Bt,t.op,1 F : l r
150% =
- 5 J Aut... Dﬂ 'PI_S... G dem... tuto... auto... Isin... Tuto... Tuto... gitla... c‘ISO_._ A~ O # dx @t P ENG 4:2459/;\;3 B
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13 I + = b 15 o T 2 =] RGN
Pyt TE : L~ [ "Pv,v,op,1 v,v,op,1 £
3 op=svi1,1]” " R J opev[2,1]7 4 J
FEIU,U,U,'H A E 82 F{u,v,u,u} " E = 'Bz F'\.r,\.r,v,v.r;} l = [ .52 F{u,u,u,u}]
| < | i = ! 3
3 v,v,5,1"s 9 opev[1,2] ! v,v,op,1 3 StvfasTt v, v,op,.1
{s,5,%,E} 2

SOLARS Bs,s,s,1 Bt,t,s,1 Fe 1 aa SRS 1 & [ 52 SERRIY

@ & Rl = N L - &2 | Ps,t,0p,1 &

~/ 5 5 5 opev|[2,1]
= [ s,s5,t,t}
% o _.Gs,s,op,i .Gt,t,op,l - ]
opsv 8,117 } - a2 F-s,t,t,sr,
A 5 = | Ps,t,op,1 J.u
5 opev[2,1]

ov,v,vp 1 o [RVRTRY | (v,v,v,vp 1 - ['n2 Iv,v,v,v)

Ha i n'r?’\.r,\.f,s,i Hs T e | He o 7-"3u,u,op,1 H }
6 6 opsv 1,1
E - "2 Hivsvavavl] _ } - [ 52 TRAANY
3 H e _'jusvsups‘l J 6 H T -‘jVJVJOle 1
opsv @,1] opsv [2,1]

{5,5,5,5] 2 (5,5,5,5} = 52 s,s,s,s_:-w

Fo £ -"35,5,5,1 Fs iy op=v% x1? | Ps,s,op,1 F Iy}

Export["..fautoboot_OB_VS&ftxt", eq, "Package"];

vsttd

setOps[{op[s, o3[id]], op[v, Vv[1l, -1]], op[t, Vv[2, 1]], op[t4, v[4, 1]]}];
format[eq = bootAll[]]

150% =

- i ]Aut... .]aut... ﬂ wP{_... @ de... tut... aut... Isin... Aut... Tut... gitl... t15_._ A~ O # dx @t P ENG SR =

= 4/25/2023
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Ising

eq = Import["autoboot Ising OE.txt", “Package"];
AutoEqu$EquToCrossVecObj[eq, {sig, eps}, "AutoEqu_Ising QE.txt"];

crossvecobj = Import ["AutoEqu Ising OE.txt", "Package"]

O(3)

v,s.t I

eq = Import["autoboot 03 VST.txt", "Package"];
crossvecobj = AutoEqu$EquToCrossVecObj[eq, {v, s, t}, "AutoEqu_03 _VST.txt"];

ObjGet[crossvecobj, "VBlock"][[All, 1]]

{op[op, v[1, -1], 1, -1], op[op, v[1, -1],1, 1], op[op, v[2, 1], 1, 1], op[op, v[2, -1], 1, -1],
Dp-DpJv-zJ 1-‘111 1-|.‘lop-0p.lv-3.'l 1]111 1]Jop-opjv_31 1]J11 1]?Op-0p,v-2’ 1-‘11., 1“!
oplop, ¥[1l, 1], 1, 1] eplop, v[3, 1], 1, -1], opjop,s w4, 1], 1,1], opifep, v[@,1],1,1]}

AutoEqu$GenerateGapTemplate [ObjGet [crossvecobj, "VBlock"] [[All, 1]]]

1305 =

- m .]Aut... .]aut... ﬂ mpi_... @ de... tut... aut... Isin... Aut... Tut... gitl... t15_._ A~ O # dx @t P ENG 4:2553:(?;3 B
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AutoEqu$EquToCrossVecObj[eq, {sig, eps}, "AutoEqu Ising OE.txt"];

crossvecobj = Import["AutoEqu_Ising OE.txt", "Package"]

v,S,C

eq = Import["autoboot 03 VST.txt", "Package"];

eq

eqn Esingle:Fp's, Vi, 5, ¥, ¥] Bloplv, v[1, -1], 1, 1], epjfw, v[1, -1],1, 1], opfs, v[&, 1], 1, 1]] '1]2] ;

sum[F[s, v, s, v] B[op[s, v[0, 1], 1, 1], > op| 111112, oplop, ¥[1, -1], 1, -1] | 4

sum:F's, Vi, 5, V] 'G-OP-SJV_QJ 1]J11 1-‘,0[3_\4', V_l) 1111.! 11,0p'0p,v'1, 1],1, 1-|-|1-|2_| DP_OP:V_l.- 1-‘.11: 1] 3
, single[Fp[s, s, 5, s, 8]] +« single[Fp[s, s, 5, 5, 5] ] 4 }]

large output show less  show more  show all set size limit...

crossvecobj = AutoEqu$EquToCrossVecObj[eq, {v, s, t}, "AutoEqu_03 VST.txt"];
ObjGet[crossvecob]j, "VBlock"][[All, 1]]

{eplop. vI1, -11.1. -11. oplop. v[1. -11.1.11. oplop. vi2.11.1.11. oplop. v[2. -11. 1. -11.

13086 =
- m .._]Aut... "]aut... ﬂ mP*_... @ de... tut... aut... Isin... Aut... Tut... qitl... w: 20

Q5. A~ 8 &2 & &F P NG o B

Pirsa: 23040140
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AutoEqu$EquToCrossVecObj[eq, {sig, eps}, "AutoEqu Ising OE.txt"];

crossvecobj = Import["AutoEqu_Ising OE.txt", "Package"]

O(3)

v,58,L
eq = Import["autoboot 03 VST.txt", "Package"];
crossvecobj = AutoEqu$EquToCrossVecObj[eq, {v, s, t}, "AutoEqu_03_YST.txt"];

ObjGet [crossvecobj, "VBlock"] [[All, 1]]

foplop, vi1, 1], 1, -1}, opfop, vi1, 1],1, 1], opfop, v[2,1], 1, 1], opfop, v(2, 1],1, 1],
Dp-OpJv-zJ 1-‘J1J 1-|Jop-0p.'v-3." 1]113 1]Jop-oplv-33 1]31." 1-|,Op-0p,V-2, 1-‘.'1., 1-‘,
oplop, vi1,1],1, 1],o0plop, v(3,1],1, 1],o0plop,vi4,1],1,1],0plop,vi@,1],1,1]}

AutoEqu$GenerateGapTemplate [ObjGet [crossvecobj, "VBlock"][[All, 1]1]]

v,s.t,t4

eq = Import["autoboot 03 _VS5TT4.txt", "Package"];

crossvecobj = AutoEqu$EquToCrossVecObj[eq, {v, s, t, t4}, "AutoEqu 03 VSTT4.txt"];

130% ~
7:50 PM
(=]

- m "_]Aut... .]aut... ﬂ mp\_... @ de... tut... aut... Isin... Aut... Tut... qitl... °15_._ A~ B #E dx gt P, ENG 4/25/2023
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~

Ll B e T I A | L S I |

crossvecobj = AutoEqu$EquToCrossVecObj[eq, {v, s, t}, "AutoEqu 03 VST.txt"];

crossvecobj

‘VBlock >
[ = 2 AT o e R (M 1 o T 1 1 = T R e o i gt s
‘VDP op, v[1, -1], 1, -1] = {{{F[5, v, 5,\!],@}_“_9,@}}}_‘{**9, ;FS.‘V}t’V—‘}Jt EFS:VJt:V]J@}}}:‘.‘.L@:B}:'.@JEH}}:

1

rrr 1L |5 - o B Sty 3 o
0, 0], 10,0111, 1118, —.[ - HIs, v, v, t] 1, { = [~ Hls, v, v, t], 0]}, {{{ZHIs, v, v, 5], 0], (0,0]],
L R 2V 3 ~ L5439
- s 1[5
“@_, \I\I‘ F S, V, V, twl‘.l 15\\:‘; FiSJ Vi, vV, t]’GHI’ B_, G}: B.'l @}}}: ’a: B}: @_, Frv.‘ t.! t: \”}}}J

{ 9) EJ 8) H'VJ tJ t; V‘I}}}J B.l G]f) 9; @11}) 9; @1) BJ e}}}} 111 _F.SJ Vi, V, S]rB}J B} 9}}}1
Ll

{{{@, 98], {0,8}}}, {{{0, 0}, {0, 0}}]}, {{{8,08}, {&,0}}], {{{0, 0}, {@,0}}}, {{{8,0]}, (& 0}}] },

op[op, v[1, -1], 1, 1] ac-:-:-:F's,v,s,vw,@},-:e,a}}},w-e,EF's,v,t,vw,~5F's,v,t, v], 801,

{{{e, 9}, {0, 0}}}, {{{9, 0}, {0, 0}}}, {{{0, 0}, {@,F[v, t,v,t]}}}, {{{e,0], {8, 0}}}, {{{0, @], {&,H[v,t, v, t]}}],

, , e s v fs
({{8, 8], {0, 0111, {{{0, 0}, {8, 8]}}, {{{8, -~ [ ~ HIs, v, v, ][, {- =, [ = H[s, v, v, t], 8} |},
T2V 3 L2V 3
130% =
o s 7:50 PM
.- =k Aut.. Jaut... ﬂ mpﬁ_... @ de... tut... aut... Isin... Aut... Tut... gitl... °15_._ A~ O # dx @t P ENG 4/25/2023 =]
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5 opev[2,1]7 LSk e I
H LR l .'“2 H;u,\.r,\.r,\.r; l 2 H V,V,V,V E - 'Fz H Vv,V V]
@ 4 =G e il Tz Pytova T + & | Py, v, op, 1
3 6 opev [1,1]
1 , . 1 . : .
= 2 Vv, V,V,v} o - 2 MLV, V]
3 L __-Bu,u,op,iH ] S B ‘L ___Bv,v,op,lH }J
opsv [@,1 opev [2,1]
(5,5,5,5] 2 15,5,5,5} - [ 2 {5,5,5,5}
FB =g 5,5,1 FE. = :’s,s,up,l F } H
opcsv 8,1

Export["../autoboot 03 VST.txt", eq, "Package"];

vstt4

setOps[{ob[s, 03[id]], op[v, V[1l, -1]], op[t, V[2, 1]], op[t4, v[4, 1]1}];
format[eq = bootAll[]]

.r 2 Sl ST - [ 2 {s,v,5,Vv} - T A2 (8,¥,5,V]
ean | 1 5By,v,s,1 Fy b Z |Bs,v,opaF ' ] 7 = Bs,v,0p,1 F' }
it opsv[1,-1] - opev[1,-1]7

J
£l

{s,t4,t,t4}

Bta,ts,s,1 Bta,ts,t,1 Fra

- r (s,t4,t,t4
Z | PBs,t4,0p,1 Bta,t,op,1 F' oo+
opsv [4,1] -

g [s,t4,t,t4} {viv,v,v} 1 2 vovavavl 1 o2 (Vav,v, v}
= | Ps,ta,0p,1 Bta,t,op,1 Ee : }: s Hs e By vooa T B, 5,10, 1 it
op=sv [4,1]
1 = [ =2 uiv,v,v,vi] . 1 - [ 02 ui{v,v,v,vi] 1 = [ =2 ui{v,v,v,vi]
150% =
s - - = 7:51 PM
. =k ] Aut... Jaut... ﬂ mpi_... @ de... tut... aut... Isin... Aut... Tut... gitl... t 15.. ~ & # = gt P ENG

4/25/2023 E
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File Edit Insert Format Cell

{s,5,5,5]} 2 {s,s,5,5] P [ 2 Iessushsd 1)
Fe a7 155,5,5,1 Fs ity & oot _'BS;E-Jﬂpjl F :I }
-9’1" i

Export["../autoboot 03 VST.txt", eq, "Package"];

vstt4

setOps[{op[s, 03[id]], op[v, V[1, -1]], op[t, Vv[2, 1]], op[t4, v[4, 1]]}];
format[eq = bootAll[]]

[ S,V,S,V} [ A2 (S,V,5,V} o {S,V,5,v]
eqn{"vvsiF 2 Z ._"sto 1F“"' i = 'hsvo 1F"’JJ}-'
{ opev[1,-1]7 - ~*°° B opev[1,-1]7 " i

{s,t4,t,t4] r {s,t4,t,ta}
Bta,ta,s,1 Pta,ts,t,1 Fra’ N ?i 1]_|5s,t4,cn.p,1 Bta,t,op,1 F* J] +
opsv 4, i

[s,t4,t,t4]
= [Es,tﬂ,np,l Bta,t,op,1 F* 'r]

(VaV,V, v} 1 52 IV VWLV 1 52 v,V v,
P > Ha S By,v,s,1 He T g Py, t,v,1 He L
opsv [4,1]
1 ‘.'P H_-u,v,v,v}} 1 - rfnz {v,v,v,v} 1 = [5a2 ;u,u,u,v}]
= { P 3 H -2 = s H
v,v,op, | ~v,v,op,1 v,v,op,1 2
6 opev] 1 1] o 3 opev[8,1]7 P 8 l::pe*.r_'z,l])rL ?
{5,555,5] KShiS S0 s 2 g in oo
Fe _Bs,s,s,i Fﬁ e E [IBS s,op 1F' J'”
opsv [8,1]
large output show less show more show all set size limit...
150% =
. i "_]Aut... . aut J wpf @ de... tut... aut... Isin... Aut... Tut... gitl... °15_._ A~ B #Z dx gt L ENG 4:2551/:(?;3 B

Pirsa: 23040140

Page 24/87



IsnngOEfautoboot.nb - Wolfram Mathematica 11.1 o x

File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
ObjGet [crossvecobyj, "VElock", op[op, rep[l), 1, 1]] // MatrixForm

0
I‘@

5 H| eps, eps, sig, sig

e OO0

[

Hieps, eps, sig, sig e

@ F eps, eps, sig, sig

1|

Ao

F eps, eps, sig, sig e
e 2]
'@ F|sig, sig, sig, sig |
| Fleps, eps, eps, eps @
a e !

ObjGet[crossvecobj, "VElock", op(eop, rep[2], 1, 117 // MatrixForm
F eps, sig, eps, sig I
-H eps, sig, sig, eps
F eps, sig, sig, eps
5]
a

ObjGet[crossvecebj, "VBlock", op(op, rep[2], 1, -1]] // MatrixForm

F eps, sig, eps, sig |
H eps, sig, sig, eps
-F eps, sig, sig, eps

<]

2}

RlA~l rrna~Fficratriane

1200 =~

- 5 "]Aut... "]aut... @J mpl_... @ de... tut... aut... Isin... Aut... Tut... gitl... °15_._ A~ O # dx @t P ENG 4:2551/:;;3 B
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AutoCB3$Init[grossvecaohj blockconfobj] : this function tells simplebogt about the crossing vectors and block specs.

Gaps
Format :

GapConfiguration is a List of element in one of the following farmat:
{channel gap spins} // this means demand @ - Vihanne 2 0 for A > gap and L in spins.  spins can be a infeger or set of infegers
{channel, IndividualOperator[AQ],spin} // this means demand & - (Vehannel a0 spin) 2 0

{channel, IndividualOperator[AQ,ope_List], spin} // this means demand a - (ope.Vihannel ao spin-0pe) = 0
{channel, IntervalPositivity[Amin, Amax],spin}  // this means demand a - Vehannela spin 2 0 for Amin < A < Amax

Clear@GapConfiguration;

apConfiguration[dim_,Llset_]Hd|
{op[op, rep[2], 1, 1],3,0}, (* a.Vygg>@ for A>3 and L=@ =)
{op[op, rep[1], 1, 1],3,0}, (* a.Vayen>® for A>3 and L=@ *)

{op[op, rep[1], 1, 1],Aunitary[dim, ?],Select[lset, EvenQ[#] && # > @ & ]}, (% o.Veuen>@ for Azl it5ry and L=2, 4, ... #)
{op[op, rep[2], 1, -1],4unitary([dim, #],Select[ls5et, 0OddQ ]}, (# a0 Vpgg>@ for Asbypitary and L=1l, 3, o0 #)
{op[op, rep[2], 1, 1],Aunitary[dim, f],Select[lset, EvenQ[#] && 7 > @ & ]} (* o Vpgg>0 for A>Aypitary and L=2, 4, ... #)
i

{ . place holder for spin

SDP template

1200 =~

7:51 PM
)
= @ P ENG 4/25/2023 &

()}
N

- 5 "]Aut... "']aut... @J mpi_... @ de... tut... aut... Isin... Aut... Tut... gitl... °15... ~
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GetFileDirectory[] :=If[$InputFileName==="",NotebookDirectory[] ,DirectoryName@$InputFileName] ;

SetDirectory@GetFileDirectorv([]:

<<"Birdtrack.m";

SO(N) projector

I
SO(N) projector, VA mix
SO(N) projector, T A mixed
SO(N) projector, VT mix
SO(2) projector
randomized index
\/ € miv nraiartar v

125% =

moE e JJa. W) B @ e Bl [Blao. B [Bs- A Tu. gt @15. A B Z = @ P OENG 423}:(?;3 =]
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SO(N) projector, T A mixed
SO(N) projector, VT mix

4 - index projector, symmetric, TTTT

(»pT$SL[Ei ,j .k ,1 ]:=Expand[pF[{E[[2]1]),{E[[2]]1},{€).{5}] PRIL{IL[2IT),{A0021]1}-(s).{x}] PFI{k[[2}]},{kl[2]]}, {2}, {s2}] pTL{L0[2]]}.,{
1
PT$S1(n ] [i_,i_,k_,L_]t=Expand[pT[n] [{i[[111},Hi[[2]1},(F([1]1},{5([2]]}] PT[n][{k[[1]J},{k[[2]J},{i[[lll},{i[[ﬂ]}]]/ [; :-2+n+n2)]r

PT$520(n 1[i_,7 ,k_,L_]:=Expand(pT[n] [{i[[1]11},{i[[2]11},{al[n]},{s(n]1}] PTIn] [{J0L[211},{50[2]1},{sn]},{a2[n]}]) PTIn][{b1[n]},{t[n]},{

PT$S84[n ] [i_,J ,k ,L ]==EHP=ﬂd[(PT[ﬂ][{i[[1]]},{i[[2]]},{al[ﬂ]},{=1["]}] PTInI[{J[[11]},{30[21]},{s2[n]},{a2[n]}] PT[n] [{b1[n]},{t1[n

PT$5195[”_1[i,,j,,ﬁ,,i,]==EKP=nd[(PT[H][{i[[1]]},{i[[2]]},{31[ﬂ]},{51[”]}] PT{A][{J0[211},{50[211},(52[n]1},{a2(n]}] PT[n][{b1[N]]},{*1[

PTALS [n 1 [i_,7 Lk ,L ]:=Expand[pT[n] [{Z[[1]1]},{[[2]1},{al[n]},{s[n]}] PTIn][{I0[2]0},{70[2]0},{s[n]},{a2[n]}] PT[n][{bL[n]},{t[n]},{

PT$AL75[n_ ) [i_,J_,k ,L_]:=Module[{temp},temp[ia_,ja_,ka_,la ]:=Expand[pT[n] [{ia[[1]]},{ta[[2]]},{a2(n]},{s2[n]}] PT(n] [{Ja[[1]]},{Ja[2]
(temp[i,j,k,Ll]-temp[],1,k,L]-2 pTPALS[n] [1,7,k,L]1)/2];
pT$Slist={pT$51,pT$S20,pT$584, pTES105) ; .
>
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pT$Slist={pT$51,pT$520,pT$S34,pT$5105} ;
pT8Alist={pT$ALS,pTEALT75 )} ;
pTilist=[Sequence@@pTPSlist,Sequence@@pTPAlist]

Check symmetrization

Table[pT$Slist[[i]][n] [ilist, jlist, klist, 11ist] - pT$S1ist[[i]][n] [jlist, ilist, klist, 11ist] // FullSimplify,
(i, 1, Length@pT$slist}]

Table[pT$Alist[[i]] [n] [ilist, jlist, klist, 11ist] + pT8Alist[[i]] [n] [jlist, ilist, klist, 11ist] // FullSimplify,
(i, 1, Length@pT$Alist}]

1’3‘, 8.1 9.1 e}

8,8

>

Check orthorgonality

Table[

contract[pTSlist[[i]1][n], pTHlist[[i]]1[n]] // Simplifyd

f/ FullSimplify,
pT$list[[§]][n] [ilist, jlist, mlist, nlist] // Simplifyd

{i, 1, Length@pT$list}, {Jj, 1, Length@pT$1ist}] // MatrixForm

1000808,
010000
501088
o018 ae

L4 >

125% =
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By o me aa ke &= s - - - I R ) Fl - Fl -, . -

(i, 1, Length@pT$Alist}]

*,BJ BJ @J @

{0, e}

Check orthorgonality

Table[

contract[pT$list[[i]]([n], pTSlist[[§]]1([n]] // Simplifyd

// FullSimplify,
pT$list[[4]1]1[n] [ilist, jlist, mlist, nlist] // Simplifyd

{i, 1, Length@pT$list}, {7, 1, Length@pT$1ist}] // MatrixForm

Do OO =
o o o &'k ©
D 0O R, oo
® Ok O ®
@R, 00 ®
o0 0@

Check dimension

ilist = GenerateUniqueIndexlList[m, 6];
jlist = GenerateUniqueIndexlList[m, 6];
klist = GenerateUniqueIndexlList[m, 6];
1list = GenerateUniqueIndexlList[m, 6];

< >
125% =
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ilist = GenerateUniqueIndexList[m, 6] ;

jlist = GenerateUniquelIndexList[m, 6];
klist = GenerateUniqueIndexList[m, 6]
1llist = GenerateUniqueIndexList[m, 6];
mlist = GenerateUniqueIndexList[m, 6] ;

nlist = GenerateUniqueIndexList[m, 6] ;

Table[trace2[pT$list[[i]][m]], {i, 1, Length@pT$list}] // FullSimplify

Table[traceZ[pT$S1list[[i]][m]], {i, 1, Length@pT$Slist}] /. m—» 6 // FullSimplify

Table[trace2[pT$Alist[[i]][m]], {i, 1, Length@pT$Alist}] /. m > 6 // FullSimplify
1

r i 2 1 3 1 ) ) PO f ‘ .
Ll,—f—?_—m—m:,—mf—ﬁ—?m—m:,—:_—l—mj:m:l—mj: 6+m), —(-1+mjm, — (-2+-m) {(-1+m] {(1+m) {4+m)]:
. 2 U112 tTo24 2 8

{1, 20, 84, 105

{15, 175}

3 - index projector, symmetric x vector

-2+n+n?
2 n

PVT$6(n_1[i ,7 ,k ,L 1:= Expand[pT[n] [{<[[1]11},{i[[2]1},{s[n]1},{J[[2]11}] PT[N][{S[ﬂ]},{L[[1]]},{ﬁ[[ll]},{h[[lll}]]/! [ Jff-condi

PVT$64[n_]1[i_,J_,k_,L_]: ExPaﬂd[PT[”] (200211}, {2002]11},{s[n]},{a2[n]}] PT[n] [{s[n]},{a2[n]},{~[(1]]},{~R[(2]]}] PA[n][{al(n]},{7[([1]
PVT$5@[n ][ 7 ,k ,L_1: ExPaﬂd[PT[”] (CE0021]}, {10021}, {s[n]},{al[n]}] PTn][{s[n]},{a2[n]},{R[[1]1]},{R0[2]]}]) PT[n] [{alln])},{J[[2]

< >
125% =
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we can construct singlet cijpipnAijAk1Amn . Such term is invariant under S0(6) but not 0(8). Therefore unless
we want to do SO(8), we shouldn't identify Al5 and 515.
* )
Clear [ON$VT$Projectors$SGEPPP] ;
ON$VTSProjectors$SGSPPP [ngroup ] := {

Projectcre Characters ["T111"] IO
"S" 5 pT851[ngroup],
"T" o pT$528 [ngroup] ,
"SB4" o pT8SBA [ngroup],
"S$105" » pT$S105 [ngroup],
"A" o pTHALS [ngroup] ,
"175" & pT$AL75 [ngroup]
}s
Projector@Characters["TVTV"] = {
"W" o pVUTS$6 [ngroup],
"64" » pVT$64 [ngroup],
"SO" - pVTE58 [ngroup]
Y,
Projecter@Characters["VVTT"] = {
"S" o pUVTTSS1 [ngroup],
"T" 5 pUVTTES20 [ ngroup],
"A" & pUVTTSALS [ngroup]
Y,
Projecter@Characters ["VVWV"] = {
"S" » pS1[ngreup],

125% =
7:55 PM
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ANUEXIYPE| A | = {AGroup, NGroupj,

"RepDim" =+ {
IISII - 1-'

npn _, — [—2 + ngroup + ngmupz) )

1
"EEEY' + — ngroup (—G - 7 ngroup + ngroupS) 3 -"*IB,; : {2,2} =}
12
1
"5105" -+ — (-1 + ngroup) ngroup (1 + ngroup) (6 + ngroup), (* Tg : {4} =*)
24

"A" - — (-1 + ngroup) ngroup,

"W" o ngroup,

1
"64" » = ngroup (—4 + ngr‘oupz) y (% Hs [2,1} *)
3
1
"50" » = (-1 + ngroup) ngroup (& + ngroup), {(* Tz : {3} *)
3

1
"45" » = (-3 + ngroup) (-1 + ngroup) ngroup (2 + ngroup), {* Y3 1,1 ¢+ {2,1,1} «)
3

1
"175" + — (-2 + ngroup) (-1 + ngroup) (1 + ngroup) (4 + ngroup), (* Hy : {3,1} =)

8
1
"le" » = (-2 + ngroup) (-1 + ngroup) ngroupy {(* A3 ¢ {1,1,1} +
=]
1
"S15" + — (-3 + ngroup) (-2 + ngroup) (-1 + ngroup) ngroup (+« A; : {1,1,1,1} =+
A

125% =
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A - PIAIAPLD [NMEroupg],

"T" o pTATA$2@[ngroup],
"175" » pTATA$175 [ngroup]
}s

Projector@Characters["TAVV"] - {
"A" o pTAVV$15[ngroup],
"T" 5 pTAVVE28[ngroup]
1

Projector@Characters["TVAV"] - {
"y" » pTVAVE6E [ngroup],
"E4" o pTVAVEE4 [ngroup]
}s

Projector@Characters["S555"] - {
"S"  pSS5S$S [ngroup]
}s
Projector@Characters ["VVSS"] =+ {
"S" - pVVSSES [ngroup]
}s
Projector@Characters ["SVVS"] - {
"V" - pSVVS3V[ngroup]
}s

IndexType["S"] = {1},

125% =
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randomized index
V S mix projector
prod group final version

Produce crossing equations

O(3)
o= << "AutoEqu.m";

05projCN = [ LT IR R e L FII [ON$VTSPrbjectors$SG$PPP [5] ] ;

ObjGet [O5projCN, "RepDim"]
{551, T 14, S84 - 35, 5185 —+ 55, A > 18, V> 5, 64 > 35, 5@ — 3@, 45 - 35, 175 - 81, 10 - 10, 515 > 5’

eq = AutoEqu$GenerateEqu[05projCN, {op["v", "V"], op["s", "S"], op["t", "T"]}, "S",
Characters /@ {"vvvv"; "ssvv"; "vsvs",; "stvv",; "vsvt",; "ttvv", "vitvt", "sss55", "sstt",; "tsts", "tstt", "tttt"}]

AutoEqu3EquToCrossVecObj[eq, ["v", "s", "t"}, "AutoEqu 05 VST.txt"]

Fa VI AU s Via )
125% =
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prod group final version

Produce crossing equations
O(3)
<< "AutoEqu.m";
05projCN = AutoEqu$Projector$PPP2CN[ON$VTSProjectors$SGEPPP[5]];
ObjGet [05projCN, "RepDim"]
{S>1, T 14, 584 5 35, 5185 » 55, A > 18, V> 5, 64 > 35, 5@ - 38, 45 - 35, 175 » 81, 18 - 18, 515 - 5}

eq = AutoEqu$GenerateEqu[05projCN, {op["¥", W'H], op["s", "S"], op["t", "T"]}, "S",

Characters /® {"vvvv", "ssvv", "vsvs", "stvv", "vsvt", "ttvv", "vtvt", "ssss", "sstt", "tsts", "tstt", "tttt"}]
AutoEqu$EquToCrossVecObj[eq, ["Vv", "s", "t"}, "AutoEqu 05 VST.txt"]

O(6)xO(2)

¥t

a2qu = AutoEquiGenerateEqu$ProdGroup[ {06projCN, 02projCN}, {op["v", "V,V"], ep["t", "T,S5"]}, "S,5",
Characters /@ {"vvvv", "ttvv", "tvitv", "tttt"}];
125% =

7:58 PM
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Produce crossing equations

<< "AutoEqu.m";
05projCN = AutoEqubProjector$PPP2CN[ONSVTSProjectors$SGSPPP[5]]
ObjGet [05projCN, "RepDim™]

{5-1,T 14, S84 > 35, 5185 > 55, A > 10, V > 5, 64 - 35, 5@ — 308, 45 - 35, 175 - 81, 10 - 10, 515 > 5"

0S5projCN
(pT$520 (5] [tt1l] |

!Projector[{T, T, T, T} > {6 (1pT8s175] [nu1] &), T - ‘ - &/,
B : A 14 |
(pT$SB4[5] [an1] ) E% (pT$51@5[5] [#nl1] (pT$A15[5] [HH1] ] i ! -
ssa  |PT® — e 5%‘p$ = '&|,Aa‘p$ ==&, 175 > [ Z pT$a175(5] [1i1] & |,
-/ 35 ) | +/ 55 / | /1@ ) ‘9
' (pVTE6([5] (1] ) (pVT$64 (5] [nnd] 1\ (pVT$5@ (5] (1l Y,
Projector [T, V, T, Vi = (V= |F Relizl | -8, 68 |F RCE | — &, 50 |° L | - &},
S W5 | | v 35 | | 30 i
: pVVTT$S2@ 57 (11117 | (PVWTT$A15[5] [tr1] |,
Projector[{V, V, T, T}] = {5 > (1pWWTT$S1[5] [nn1] &},Ta'p . —— '&|,A—»‘p : - gl
iy | 4 14 | \ + 18 e
- ( pA15([5] [HH1] ) (pT2@[5] [#Hl] Y,
Projector[{V, V, V, V}] = {S & (1pS1[5] [unl] &), A = ‘% &, T ‘ e 8 e &,
5 + 18 i ~ 14 /
[ ( pA$S20[5] [0n1] )
Projector[{A, A, A, A}] - S = (1pA$S1[5] [unl] &, T = ‘p 5 — : &|,
- | 14

125% =
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<< "AutoEqu.m";
05projCN = AutoEqubProjector$PPP2CN[ONSVTSProjectors$SGEPPP[5]]

ObjGet [05projCN, "RepDim"]

{5-1,T->14, 584 - 35, 51685 - 55, A+ 10, V> 5, 64 - 35, 58 - 30, 45 - 35, 175 - 81, 18 - 19, 515 = 5}

eq = AutoEqu¥GenerateEqu[05projCN, {op["v", "V"], op["s", "S"], op["t", "T"]1}, "S",
Characters /@ {"vvvv", "ssvv", "vsvs", "stvv", "vsvt", “ttvv", "vtvt", "ssss", "sstt", "tsts", "tstt", "tttt"}] ]
Warning: AutcEqu only support & tensor structure. For
other tensor stfuctures (say Qisir in cubic), AutoEqu$MMatrixFromProjs has to be modified.
2020,/87/83 : simple cases involves £ is also supported. But there might be issue when both € & appear in same
term. For more general cases involves £, AutoEqu$MMatrix, AutoEquiMMatrixFromProjs need to be carefully tested.

AutoEqulEquToCrossVecObj[eq, {"v", "s", "t"}, "AutcEqu_05 VST.txt"]
O(6)xO(2)

vt

equ = AutoEqu$GenerateEqu$ProdGroup[ {06projCN, 02projCN}, {op["v", "V,V"], op["t", "T,S"]1}, "S,5",
Characters /@ {"vvvv", "ttvv", "tvtv", "tttt"}];

Warning: Projectors must be in canonical convention! Otherwise ProdMMatrix is not correct.

Warning: Autofbgu only support & tensor structure. For

other tensor structures (say Qis in cubic), AutoEqu$MMatrixFromProjs has to be modified.

2628,/87,/83 : simple cases involves = 1s also supported. But there might be issue when both £ & appear in same
125% =
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O0)
<< "AutoEqu.m";

05projCN = AutcEqudProjector$PPP2CN[ON$VT$Projectors$SGEPPP[5]];

ObjGet [05projCN, "RepDim™]

{551,714, S84 - 35, 5105 > 55, A > 10, V> 5, 64 > 35, 5@ — 3@, 45 - 35, 175 - 81, 10 - 10, 515 > 5

eq = AutoEquiGenerateEqu[05projCN, {op["v", "V"], ep["s", "S"], ep["t", "T"]1}, "S", ]

Characters /@ {"vvvv", "ssvv", "vsvs", "stvv", "vsvt", "ttvv", "vtvt", "ssss", "sstt", "tsts", "tstt", "tttt"}]

Warning: AutoEqu only support & tensor structure. For
other tensor structures (say Qisx1 in cubic), AutoEqu$MMatrixFromProjs has to be modified.
2820,/87/83 : simple cases involves £ is also supported. But there might be issue when both £ & appear in same

term. For more general cases involves =, AutoEquiMMatrix, AutoEqu$MMatrixFromProjs need to be carefully tested.

T I PP PY ] [eq, {"v", "s", "t"}, "AutoEqu_05_VST.txt"]
O(6)xO(2)

¥t

equ = AutoEquiGenerateEqubProdGroup [ {06projCN, 02projCN}, [op["v", "V,V"], op["t", "T,5"1}, "S5,5",

Characters /@ {"vvvv", "ttvv", "tviv", "tttt"}];

Karning: Projectors must be in canonical convention! Otherwise ProdMMatrix is not correct.
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(o, o o, 10 @ 9, 10 ¢ 07,
[{H["v", “v v’ "v"], 0, 0}, {0, 0, 0}, {o, 1
L0 B0, o 5. W 10, HE, ST
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{_I[[”S”) ”S”) ”-V”} s (”] /2} 0} 0} 3 {O} 0) 0} } } b
s 0 a0 e @ el Jos 0 gk
o, w ek {9, & 0, 20 @ 0}l
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6 0O ¢ S L R S (0 1
{{{O’ 0, _Fl:/lt/), I)tf/’ ”\,-'”’ ” I”:I/2}} {O’ 0’ O}'
R S S T 1AL b
{{{o, o, 0}, {0, 0, 0}, {0, 0, O}}},
{{{0’ 07 0}7 {07 07 0}? {O: 0) 0}}}?
{{{O’ O, —HI:”t”, f)t”’ ” /I, ”\-’”]/2}, {0’ 0‘I O},
Pl 10, T Wi, 6 0
L0 6 0l 10 000, a0 O GRS
[y 0 0 16 00 0k 10, 0 Uhhl,
00 0 . 0 0 @F, 0 O M
{1le,. 0 af, 10 0 91, 16y @, OFFk
LU, O g 10y 0 81 46, @, Gh15
Ll o, 0 {0 FI's”. *s™ "s" “s71. o). {0, 0. 0}11,
Lo, 00 01 {0 0 SFl"s”, "sn 70 Fu ),
{0’ _F[”S}f’ IISJI, }ftfl, ”L”jl/2) 0}}})
(10 0, 0L {0 b, —HI"s”, 7S, U 1t/
{0’ _H[”S}f’ fI:ﬂ’ }fL”, ”L”] /‘2, [)}}}:|
{{{0! 0! 0}3 {0! 0! O bl {0! 0, O}}}9
{{{0) 0? 0}7 {0? 0? 0 ? {0? 0) 0}}}}
10 L S TR (6B O o L M G
L0, 0 0 10, @ Ol 1006 01k
{{le o, @ef [0 o 8, 16 @ 0}}F,
Lii0, 0 0, 10, O 0. 10 0, 07},
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Warning: AutoEgqu only support & tensor structure. For
other tensor structures (say Qs in cubic), AutoEqu$MMatrixFromProjs has to be modified.
2828,/67,83 : simple cases involves £ is also supported. But there might be issue when both £ & appear in same

term. For more general cases involves e, AutoEqu$iMMatrix, AutoEqu$MMatrixFromProjs need to be carefully tested.

AutocEqu$EquToCrossVecObj[eq, {"v", "s", "t"}, "AutoEqu 05 VST.txt"]
O(6)xO(2)

¥t

equ = AutoEqu$GenerateEqu$ProdGroup [ {{[FER[1], O2projCN}, {op["v", "V,V"], op["t", "T,5"1}, "S,5",
Characters /@ {"vvvv", "ttvv", "tvtv", "tttt"}];
Warning: Projectors must be in canonical convention! Otherwise ProdMMatrix is not correct.

Warning: AutoEqu only support & tensor structure. For
other tensor structures (say Qis1 in cubic), AutoEqu$MMatrixFromProjs has to be modified.
2020,87,/83 : simple cases involves £ is also supported. But there might be issue when both € & appear in same

term. For more general cases involves ¢, AutoEquiMMatrix, AutoEqu$MMatrixFromProijs need to be carefully tested.

AutoEqu3EquToCrossVecObj[eq, ["v", "s", "t"}, "AutoEqu 0802 vit.txt"]

ym

equ = AutoEquiGenerateEqubProdGroup [ {06projCN, 02projCN}, [op["v", "V,V"]1, op["m", "T,T"1}, "S,5",

Characters /@ {"vvvv"; "mmvv"; "mvmv"; "mmmm"} ]
Karning: Projectors must be in canonical convention! Otherwise ProdMMatrix is not correct.
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eq = AutoEquiGenerateEqu[05projCN, {op["v", "V"], op["s", "S"], op["t", "T"]1}, "S", ]

Characters /@ {"vvvv"; "ssvv"; "vsvs"; "stvv"; "vsvt"; "ttvv"; "vitvt", "sss55", "sstt", "tsts",; "tstt", "tttt"}]

Warning: AutoEgqu only support & tensor structure. For
other tensor structures (say Qis1 in cubic), AutoEqu$MMatrixFromProjs has to be modified.
2020,/87/83 : simple cases involves £ is also supported. But there might be issue when both £ & appear in same

term. For more general cases involves <, AutoEquiMMatrix, AutoEquiMMatrixFromProjs need to be carefully tested.

AutoEqu$EquToCrossVecObj[eq, ["v", "s", "t"}, "AutoEqu 05 VST.txt"]
O(6)xO(2)

i

equ = AutoEqu$GenerateEqu$ProdGroup [ {06projCN, O2projCN}, {op["v", "V,V"], op["t", "ﬁis"] 1SS
Characters /@ {"vvvv", "ttvv", "tvtv", "tttt"}];
Warning: Projectors must be in canonical convention! Otherwise ProdMMatrix is not correct.

Warning: AutoEgu only support & tensor structure. For
other tensor structures (say Qij in cubic), AutoEquiMMatrixFromProjs has to be modified.
2028,/07,/83 : simple cases involves = 1s also supported. But there might be issue when both € & appear in same

term. For more general cases involves =, AutoEquiMMatrix, AutoEqu$MMatrixFromProjs need to be carefully tested.

AutocEqu$EquToCrossVecObj[eq, {"v", "s", "t"}, "AutoEqu 0602 vt.txt"]

ym

eau = AutaFaudGenerateFaudProdGrounl {0BnradiCN. 02pradCNY . fanl"v". "V.V"1. anl"m". "T.T"1}. "S.5".
125% =
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AutoEqu$EquToCrossVecObj[eq, {"v", "t"}, "AutoEqu 0602 vi.txt"]

ym

equ = AutoEqu$GenerateEqu$ProdGroup [ {06projCN, 02projCN}, {op["v", "V,V"], op["m", "T,T"]1}, "S,5",
Characters /@ {"vvvv", "mmvv", "mvmv", "mmmm"}]

karning: Projectors must be in canonical convention! Otherwise ProdMMatrix is not correct.

Warning: Autofqu only support & tensor structure. For
other tensor structures (say Qisx1 in cubic), AutoEqu$MMatrixFromProjs has to be modified.

2828/87/83 ::trsimple cases involves € is also supported. But there might be issue when both £ & appear in same
term. For more general cases involves £, AutoEquiMMatrix, AutoEquiMMatrixFromProjs need to be carefully tested.
large output show less show more show all set size limit...

tm

equ = AutoEqu$GenerateEqu$ProdGroup[ {06projCN, 02praojCN}, {op["t", "T,S5"], op["m", "T,T"1}, "S,5",
Characters /@ {"tttt", "mmtt", "mtmt", "mmmm"}]

Warning: Projectors must be in canonical convention! Otherwise ProdMMatrix is not correct.

Warning: Autobgu only support & tensor structure. For
other tensor structures (say Qis in cubic), AutoEquiMMatrixFromProjs has to be modified.

- m JAu “‘]au... Dﬂ EPI_... G de... tut... au... Isi... @S Au... Tu... git... ‘_15._. ~ O F dx
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6 TEATAE & B ELES -

other tensor structures (say Qise1 in cubic), AutoEqu$MMatrixFromProjs has to be modified.
2020/87/83 : simple cases involves ¢ is also supported. But there might be issue when both ¢ & appear in same

term. For more general cases involves =, AutoEquiMMatrix, AutoEquiMMatrixFromProjs need to be carefully tested.

|single(Fp t, t, t, t, 8] -

K=

'\"II? 5uijj‘t, t, &, t) Blop[E, 7,5, 1, 1], op[¥, 7,5, 1, 1], eplop; 175,5, 1, -1]] :1:2J op[op, 175,5, 1, '1:i -
||'_

|2 sum[F[t, £, ¢, £] B

I\III 5 L L

112, op[op, A,S, 1, -1]] +

sum[E[%, £, £, €] Bloplt; 1,5, 1, 1], oplE, 1,5, 1, 1] ; eplep, 5.5, 1, 111 [1]%; eplep, 5,5. 1, 11].

b b F + sum|

large output show less show more show all set size limit...

l+
vtm

equ = AutoEquiGenerateEqubProdGroup[ {06projCN, 02projCN}, {op["v", "V,V"], op["t", "T,5"], op["m", "T,T"1},
"S,5", Characters /@ {"vvvv", "ttvv", "tvtv", "mtvv", "vmvt", "mmvv",; "mvmv", "tttt", "mmtt", "mtmt", "mmmm"}]
Warning: Projectors must be in canonical convention! Otherwise ProdMMatrix is not correct.
Warning: AutoEgqu only support & tensor structure. For
other tensor structures (say Qijgq in cubic), AutoFquiMMatrixFromProjs has to be modified.
2628,/87,/83 : simple cases involves = 1is also supported. But there might be issue when both € J appear in same

term. For more general cases involves =, AutoEquiMMatrix, AutoEqu$MMatrixFromProjs need to be carefully tested.

125% =

Jau. Jlau. )] B @ [Bee. B [Blau. s Bls- AL, Tu. gt @15. A B F = G P ENG 502PM  m
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ObjGet [05projCN, "RepDim"]

{$-+1, T—14, 584 - 35, 5185 = 55, A~ 1@, V - 5, 64 - 35, 5@ — 30, 45 - 35, 175 - 81, 16 — 18, S15 - 5}

eq = AutoEquiGenerateEqu[05projCN, {op["v", "V"], op["s", "S"], op["t", "T"]1}, "S",

Characters /@ {"vvvv", "ssvv", "vsvs", "stvv", "vsvt", "ttvv", "vtvt", "ssss", "sstt", "tsts", "tstt", "tttt"}]

AutoEqu$EquToCrossVecObj[eq, {"v", "s", "t"}, "AutoEqu 05 VST.txt"]

O(6)xO(2)

¥t

equ = AutoEqu$GenerateEqu$ProdGroup[ {06projCN, 02projCN}, {op["v", "V,V"], op["t", "T,5"1}, "S5,5",
Characters /@ {"vvvv", "ttvv", "tvtv", "tttt"}]1;
Warning: Projectors must be in canonical convention! Otherwise ProdMMatrix is not correct.

Warning: AutoEgu only support & tensor structure. For
other tensor structures (say Qisx1 in cubic), AutoEqu$MMatrixFromProjs has to be modified.
2828,/687,/83 : simple cases involves e is also supported. But there might be issue when both € & appear in same

term. For more general cases involves ¢, AutoEquiMMatrix, AutoEqu$MMatrixFromProjs need to be carefully tested.

AutocEqu$EquToCrossVecObj[eq, {"v", "t"}, "AutocEqu 0602 vt.txt"]

ym

aqu = AutoEquiGenerateEqu$ProdGroup [ {06projCN, 02projCN}, [op["v", "V,V"], ep["m", "T,T"]1}, "S,5",

Characters /@ {"vvvv", "mmvv",; "mvmv", "mmmm"}]
—

.]Au... .]au... l’ﬂ mPI_... @ de... tut... au... Isi... S... Au... Tu... git... tvﬁ'" ~

125% =
8:02 PM E
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a

*** show command to load Ising from auiohoot
{#* data for crossing vectors. see ArXiv:1486.4858 )

crossvecobjs= { "VElock"—»{

[F[sig,sig,sig,gig] B]
3] e

] (2]
[G F[eps,eps,eps,eps]
e 0
(B 4]

op[op,"E%,i,i]—n ° 1 Flsig,sig,eps,eps])|? (* crossing vector V.y., for Z; even, spin even channel #)
2

L F(sig,sig,eps,eps] e
2

=

=] H[sig,sig,eps,eps]

t H[sig,sig,eps,eps] e
2

@

(-]

op[op,"0",1,1]—+| F[sig,eps,sig,eps] |, (* crossing vector Vg4 for Z, odd, spin even channel #)
F[eps,sig,sig,eps]

-H[eps,sig,sig,eps]

e
%)

op[op,"0",1,-1]—+| F[sig,eps,sig,eps] (# crossing vector Vgygg for Z; odd, spin odd channel )
1200 =~

8:03 PM

= oH Ja Je ) B @ Bl Bl Bl Bls- B Bls- - T g. @. ~ & &z = @ £ N o, B
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) *
Block specifications

{#+ conformal block specifications : spacetime dimension, derivative order, pole keeping order, r, order, spins %)
blockconfobj={"dim"-»3, "Amax"-11,"x">»12,"rN"-»48,"1set"»Range [0,20] ~Join~{49,52}};

dim = 33
Lambda = 27;
AutoCB33$BlockSetting["DSD"] [dim,ﬂambda] (# some presetting in simpleboot #)
{dim - 3, simax — 27, x —» 20, rN - 89, lset -+ {0, 1,2, 3,4,5,6, 7, 8,9, 106, 11,
12, 153, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 29, 38, 33, 34, 37, 38, 41, 42, 45, 46, 49, 5B} }

Initialize simpleboot

{* tell simpleboot about the crossing vectors and block specs )
AutoCB3$Init [crossvecob],[REREIRTN]] 5

AutoCB3$Init[crossvecohi blockconfobj] - this function tells simpleboat about the crossing vectors and block specs.

Gaps

Format :

GapConfiguration is a List of element in one of the following format:

Jrhannal nan eninel {f thie maane damand ~. /. =N far A < Anan and | in enine enine ran ha a intanar nr cat nf infanare
12086 =
= oH Ja Je %) B @ Bl Bl Bl Bls- Bl Bls- - e g. 1- ~ & @ = @B &P NG St e
g v v o . 4/25/2023
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Clear@GapConfiguration;

GapConfiguration[dim ,lset ]:={

{op[op, "O", 1, 1],3,0}, (* a.Vyyy>@ for A>3 and L=0 )
{op[op, "E", 1, 1],3,0}, (* a.Veyen>@ for A>3 and L=0 =)

{op[op, "E", 1, 1],Aunitary[dim, {],Select[lset, EvenQ[#] & # > O & ]}, (* a.Veyen>0 for A>Ajitamy and L=2, 4, ... +
{op[op, "0", 1, -1],Aunitary[dim, f#],Select[lset, 0OddQ ]}, (* XVpdg>@ for A>Ajpitary and L=1, 3, .0 %)
{op[op, "0O", 1, 1],Aunitary[dim, #],Select[lset, EvenQ[#] && # > @ & ]} (# a.Vogg>@ for A>Agnitary and L=2, 4, ... #)l
i

{ . place holder for spin

SDP template

normalization:

> 1
& (Vigenty) = 1 With Vigenty = (1 1) Veven(8 =0, /=0)-( ;)

positivity condition:

& Vaen (A, /)20for Az23, /=0 I
aVoga(A, )20forAz3, /=0

G Voyen(A, /)20 for Az Ajpjay, 1=2,4,6, ...

@ Vaga(A, /)20 for A 2 Aypitary, /=1,2,3,4,

a Vg z0 where Vg = Veven(ﬂ-:ﬂfi":m+v°dd(ﬂ:&°'":O)@(; 8)

T e eI T e T kT o o e

Ja. o Q) . @ Bl Bl Bl Bs- Bls- Bl -~ = 6. 1. ~

1200 =~

8:03 PM

el > '3
% = @ P ENG 4/25/2023 &

I
Q)
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Clear@5DPTemplate$IsingOE$MainPart;
SDPTemplatefIsingOE$MainPart([] :=Module[
{BC%$normalization,BC%objective,BC%condition,sdp,V$theta},

BC¥normalization=AutoCB3$Vector[CrossVec["identity"]]; (* a.Vigentity=1 #)
BC%objective=AutoCB3$Vector[CrossVec["zero"]];
BC%condition=AutoCB3$Condition[GapConfiguration]; (+ the rest positivity conditions %)

sdp=SDPData[BC%objective,BC$normalization,BC3condition];

sdp
1;

SDPTemplate$IsingOE$ThetaPart[]:=Module[
{BC$normalilation,BC$objective,BC$condition,sdp,Vﬁthita},

Vitheta=MapAt [{OPE%$sse,0PE$eee}, 7. {OPE$sse,0PESeee}&,CrossVec["Vétheta™], {All,1}];
BCEnormalization=AutoCB3$Vector[CrossVec[“identity”]];
BC%objective=AutoCBI$Vector[CrossVec["zero"”]];

BCfcondition=AutoCB3$Condition([1,V$theta,®,{0}];

sdp=SDPData[BC%objective,BC%normalization,BC%condition];

sdp

1;
L4 >
120% =
= oH Ja Je ) B @ Bl Bl Bl Bls- Bl Bls- - Tos g. ©1- ~ & & = & S NG 4?2:;;3 =]
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BC$condition=AutoCB3$Condition[GapConfiguration]; (+ the rest positivity conditions %)
sdp=SDPData[BC%objective,BC%normalization,BC%condition];

sdp
15

SDPTemplate$IsingOE$ThetaPart []:=Module[

{BC$normalization,BC%objective,BC%condition,sdp,V$theta},

Vitheta=MapAt [{OPE$sse,0PESeee}. 7. {OPE$sse,0PEfeee}d, [ I TEld USRIl (A11,1}];
BC¢normalization=AutoCB3$Vector[CrossVec ["identity"]];
BCtobjective=AutoCB3$Vector [CrossVec["zero"]];

BCfcondition=AutoCB3$Condition[1,V¢theta,0,{0}];

sdp=SDPData[BC%objective,BC%normalization,BC%condition];

sdp
1;
- 1;
( Fplsig, sig, sig, sig, eps] @
e e
e e
( @ Fp[eps, eps, eps, eps, eps]
{ Fplsig, eps, sig, eps., sig]l @\
L4 >
120% =
= oH Ja Je ) B @ Bl Bl Bl Bls- Bl Bls- - o g. @1 ~ & & = & S NG 4?;%5/:(?;3 =]
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n[23:= CrnssUec["V$theta“] // MatrixForm
Qut[2Z]4MalrxFerm=
||' CBPoly%Hold [Fixed, FS sig, sig, sig, sig!, #, m, n, ExtOp%eps] 9 "l
! %] 8
I|' %] a -‘I
| @ CBPoly$Hold[Fixed, FS eps, eps, eps, eps!, ¥, m, n, ExtOp$eps |
I|' CBPoly$Hold [Fixed, F[sig, eps, sig, eps], ¥, m, n, ExtOp$sig] |
I e [
' CBPoly$Hold|Fixed, F[eps, sig, sig, eps_ , ¥, m, n, ExtOp%$sig’ %CBPclyiuHold[Fixed, FS[sig, sig, eps, eps |, 7, m, n, ExtOp%eps’
‘ % CBPoly$Hold [Fixed, FS[sig, sig, eps, eps , /, m, n, ExtOp%eps’ e J
" -CBPoly$Hold[Fixed, F[eps, sig, sig, eps , #, m, n, ExtOp%sig] = CBPoly$Hold[Fixed, FS[sig, sig, eps, eps], /, m, n, ExtOp%eps’ |
‘ % CBPoly$Hold[Fixed, FS[sig, sig, eps, eps , #, m, n, ExtOp%eps’ e J
(Fp[sis.- sig, sig, sig, eps] ©
e e
( e e
@ Fpleps, eps, eps, eps, eps]
(Fp[sig.- eps, sig, eps, sig] @
e 2
f "VBlock$Single" Fpleps, sig, sig, eps, sig] - Fp[sig, sig, eps, eps, eps]
2
* Fp[sig, sig, eps, eps, eps] e
2
; < . 1 . :
-Hp[eps, sig, sig, eps, sig] ~ Hp[sig, sis, eps, eps, eps]
= Hp[sig, sig, eps, eps, eps] e
2
CrossVec["V&theta™] // MatrixForm
< >
12086 =
i ~ e y iy 8:06 PM
- } :
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{BC%normalization,BC%objective,BC%condition,sdp,V$theta},
VithetazMapAt [{OPE%$sse,0PE$eee}. 7. {OPE$sse,0PE$eee},CrossVec ["Vitheta"], {A11,1}];

BC$normalization=AutoCB3%Vector [CrossVec["identity"]];
BL%objective=AutoCB3$Vector [CrossVec["zero"]];
BC%condition=AutoCB3%$Condition[1,V¢theta,d,{0}];

sdp=SDPData[BC%objective,BC$normalization,BC%condition];

sdp

1; ¥
CrossVec ["Vétheta"] // MatrixForm

{ CBPoly$Hold [Fixed, FS[sig, sig, sig, sigl, #, m, n, ExtOp%eps. B
! (% e
| @ a |
| @ CBPoly$Hold[Fixed, FS[eps, eps, eps, eps , /, m, n, ExtOp%eps |
| (BPoly$Hold [Fixed, F[sig, eps, sig, eps|, ¢, m, n, ExtOp$sig @
' e 2!

" CBPoly$Hold[Fixed, F[eps, sig, sig, eps , #, m, n, ExtOp%sig’

CBPoly$Hold [Fixed, FS[sig, sig, eps, eps!, #, m, n, ExtOp%eps |
CBPoly$Hold [Fixed, FS[sig, sig, eps, eps ., #, m, n, ExtOp%eps’ e

1

(BPoly$Hold [Fixed, FS[sig, sig, eps, eps , 7, m, n, ExtOp%eps ™ !

¢ -CBPoly$Hold[Fixed, Fleps, sig, sig, eps , /, m, n, ExtOp%sig:

CBPoly%Hold | Fixed, FS|sig, sig, eps, eps , #, m, n, ExtOp%eps. a |

< >
120% =
= oH Ja Je ) B @ Bl Bl Bl Bls- Bl Bls- - T g. ©1- ~ & & = @ S NG 4?;%6/:(?;3 =]
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Sup

1;

5DPTemplate$IsingOE$ThetaPart [] :=Module [
{BC%normalization,BC%objective,BC%condition,sdp,V$theta},

Vétheta=MapAt [{OPE$sse,0PE$eee}. 7. {OPE$sse,0PE$eee}&,CrossVec ["Vitheta"], {A1l,1}];

BC¥normalization=AutoCB3$Vector [CrossVec ["identity"]];
BCfobjective=AutoCB3$Vector[CrossVec["zero"]];
BCicondition=AutoCB3$Condition[1,VEtheta,,{0}];

sdp=SDPData[BC%objective,BC%normalization,BC$condition];

sdp
1;

MapAt [ T I e S T L T, CrossVec["V$theta"], {All, 1}]
—

CrnssVec[“U${heta“] f/ MatrixForm

{ CBPoly$Hold [Fixed, FS[sig, sig, sig, sig’, #, m, n, ExtOp%eps] 8
| a e/
i & =] |
| @ CBPoly$Hold[Fixed, FS eps, eps, eps, eps!, #, m, n, ExtOp$%eps |

{ CBPoly$Hold [Fixed, F[sig, eps, sig, eps’, #, m, n, ExtOp%sig] @

| %] a
| CBPoly$Hold[Fixed, F([eps, sig, sig, eps], #, m, n, ExtOp$sig] % CBPoly$Hold | Fixed, FS[sig, sig, eps, eps], ¥, m, n, ExtOp%eps’ |
< >
12086 =

= oH Ja Je %) B @ Bl Bl Bl Bls- Bl Bls- - o g. ©1- ~ & & = & S NG 4?;%7/:(?;3 =]
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rossVec ["identity"]];

Vec["zero"]];
v$theta,d,(@}];

lization,BC$condition];

MapAt[ (OPE$sse, OPE$eece}.~.[OPE$sse, OPE$ecece} &, CraossVec["VEtheta"], {All, 1}] // MatrixForm

OPE$sse” CBPoly$Hold [Fixed, FS[sig, sig, sig, sigl, /, m, n, ExtOp$eps]
OPE$eee? CBPoly$Hold | Fixed, FS eps, eps, eps, eps), #, m, n, ExtOp%eps|
OPE%sse? CBPoly$Hold [Fixed, F[sig, eps, sig, eps|, #, m, n, ExtOp$sig’
Fixed, FS[sig, sig, eps, eps], ¢/, m, n, ExtOp%eps’ - OPE$sse {OPE$sse CBPoly$Hold[Fixed, F(eps, sig, sig, eps’, /, m, n, ExtOp%sig] + %OPE$eee CB

“ixed, FS[sig, sig, eps, eps], /, m, n, ExtOp$eps’ + OPE$sse |-OPE$sse CBPoly$Hold [Fixed, F[eps, sig, sig, eps’, 7, m, n, ExtOpfsig’ - %OFE!Eeee CE

CrossVec["Vétheta"] // MatrixForm

{ CBPoly$Hold [Fixed, FS[sig, sig, sig, sig!, #, m, n, ExtOp%eps] @ \

| 5} 9/

(@ %] L

\ @ CBPoly$Hold[Fixed, FS[eps, eps, eps, eps , #, m, n, ExtOp%eps] |
{ CBPoly$Hold [Fixed, F[sig, eps, sig, eps , #, m, n, ExtOp$sig’ @
' ] e

|" CBPoly%Hold [Fixed, F[eps, sig, sig, eps |, #, m, n, ExtOp%sig] %CBPDly$Hold [Fixed, FS[sig, sig, eps, eps!, #, m, n, ExtOp%eps’ "|

>
1200 =~

8:07 PM
)
% = @ P ENG 4/25/2023 &
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ax

5DPTemplate$IsingOE$ThetaPart [] :=Module[
{BC$normalization,BC%objective,BC%condition,sdp,V$theta},

Vétheta=MapAt [{OPE$sse,0PE$eee}. 7. {OPE$sse,0PE$eee}&,CrossVec["VEtheta"], {All,1}];

BC$normalization=AutoCB3%Vector [CrossVec ["identity"]];
BLtobjective=AutoCB3$Vector [CrossVec["zero"]];
BCicondition=AutoCB3$Condition[1,Vitheta,,{0}];

sdp=SDPData[BC%objective,BC$normalization,BC3condition];

sdp
1

apAt [ {OPE$sse, OPE$ecee} .#. [OPE$sse, OPE$ece) &, CrossVec["V$theta"], {All, 1) ] FFRLELTE AL Ta0]

OPE%sse? CBPoly$Hold [Fixed, FS[sig, sig, sig, sig
OPE$eee? CBPoly$Hold [Fixed, FS[eps, eps, eps, eps
OPE%sse? CBPoly$Hold [ Fixed, F[sig, eps, sig, eps’
%OPE$eeeOPE$sseCBPoly$Hold;Fixed,FSZSig,sig,ep5,epsf,#,nb n, ExtOp$eps| + OPE$sse (OPE%sse CBPoly$Hold[Fixed, Fleps, sig, si

| %OPE$eeeOPE$55eCBPoly$Hcldeixed,FSfSig,Sig, eps, eps’, ¢, m, n, ExtOp$eps’ - OPE$sse |-OPE$sse CBPoly$Hold[Fixed, F[eps, sig, s
. CrossVec["V&theta"] // MatrixForm

{ CBPolv$Hold Fixed. FSlsig. sig. sig. sig’ . #. m. n. ExtOp%eps’ B
< >

1200 =~
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L iCBPoly!ﬁHald:Fixed, FS[sig, sig, eps, eps), #, m, n, ExtOp%eps’ e |

-(BPoly$Hold [Fixed, F[eps, sig, sig, eps , #, m, n, ExtOp%sig’ % CBPoly$Hold [Fixed, FS[sig, sig, eps, eps ., /', m, n, ExtOp$eps’ !
| iCBPoly$Hcld:Fixed, FS|sig, sig, eps, eps , /, m, n, ExtOp%eps’ a

MapAt[ {OPE$sse, OPE%eee)}.~.{OPE$sse, OPE$ecece} &, CrossVec["VEtheta"], {All, 1}] // MatrixForm

OPE%$sse” CBPoly$Hold [Fixed, FS[sig, sig, sig, sig

OPE$eee? CBPoly$Hold [Fixed, FS[eps, eps, eps, eps

OPE%sse? CBPoly$Hold [Fixed, F[sig, eps, sig, eps’

iDPE$eee OPE$sse CBPoly$Hold | Fixed, FS sig, sig, eps, eps ., ¥, m, n, ExtOp$eps | - OPE%$sse (OPE$sse CBPoly$Hold[Fixed, F[eps, sig, si

. iDPE$eee OPE$sse CBPoly$Hold [Fixed, FS[sig, sig, eps, eps., #, m, n, ExtOp%eps’ - OPE$sse |-OPE%sse CBPoly$Hold[Fixed, F[eps, sig, s

AutoCB3%$SaveSDPTemplate [SDPTemplate$IsingOE$MainPart[], ReconfigCmd@" [Cln.&ter .ProjectDirectory] SDPTemplate Main.m"]3
AutoCB3%$SaveSDPTemplate [SDPTemplate$IsingOE$ThetaPart[], ReconfigCmd@ " [Cluster.ProjectDirectory] SDPTemplate Theta.m"];

AutoCB3$SDPConsistencyCheck warning: find unresolved symbols. user should make sure those symbols are user-defined variables :
OPE$sse, OPE%eee}

Generate SDP

This function generate a SDP. It will be used by the Delaunay search scanner.
Input : a point to scan

Qutput : filename of the SDP

[+ we need to seperate main part with theta part; because main part don't chang during the OPE scan #)

CRNETrd nAanCEMAadinFonadnt |40+ F90amama - Antamatic] = aMadonlal
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G TEATAE & B ELES

AutoCB3$SaveSDPTemplate [SDPTemplate$IsingOESMainPart[], [ a LT s g g e A P A P E T EE TN
AutoCB3%SaveSDPTemplate [SDPTemplate$IsingOE$ThetaPart[], ReconfigCmd@ " [Cluster.ProjectDirectory] SDPTemplate Theta.m"];

AutoCB3$5DPConsistencyCheck warning: find unresolved symbols. user should make sure those symbols are user-defined variables :

[OPE$sse, OPEjeee |

Generate SDP

This function generate a SDP. It will be used by the Delaunay search scanner.
Input : a point to scan

Quiput : filename of the SDP
{# we need to seperate main part with theta part, because main part don't chang during the OPE scan #)

SDP$IsingOE$Main[point List,filename :Automatic]:=Module[
{Ag,he},

{AT,Le}=SetPrec$Real [point];
AutoCBB$GenerateSDP$ﬁpﬁExpr[{éc,ﬁe},{},fiiename,
ReconfigCmd@" [Cluster.ProjectDirectory] SDPTemplate_Main.m"]
1;

S5DP$IsingOE$Theta[point List,0PEs List, filename :Automatic]:=Module[
{Ac,Ac,0PE$cee,0PE$sse},

{47, Ae}=SetPrec$Real [point];

OPE%eece=1;

OPE$sse=0PEs[[1]]//SetPrec%Real;

AntnlrRISGenarat,rSNPEMMAFYynr T I AT A . I "NPFSepn"aNPFesn . "NPFeca" wNPFécaal . £1 ] anames .

= oH Ja Je %) B @ Bl Bl Bl Bls Bls- B]s- i ot oi.. @@
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{OPE$sse, OPEjeee

Generate SDP

This function generate a SDP. It will be used by the Delaunay search scanner.
Input : a point to scan
Quiput : filename of the SDP

[#* we need to seperate main part with theta part, because main part don’'t chang during the OPE scan #)

5DP$IsingOE$Main [m, filename :Automatic]:=Module[
{AT, e},

{Ao, Ae}=SetPrec$Real [point];

AutoCB3$GenerateSDPSMMAExXpr [{Ac,Ac),{}, filename,
ReconfigCmd@" [Cluster.ProjectDirectory] SDPTemplate Main.m"]

1;

SDP$IsingOE$Theta[point List,0PEs List,filename :Automatic]:=Module|
{AcT, e, OPE$eee ,0PESsSE]},

{Ao, Ac}=SetPreciReal [point];

OPEfeee=1;

OPE$sse=0PEs[[1]]//5etPrec$Real;

AutoCB3%GenerateSDPSMMAExpr [{Ac,Ac}, {"OPE$eee”30PEfcee, "OPESsse " 30PESsse}, filename,
ReconfigCmd@” [Cluster.ProjectDirectory] SDPTemplate Theta.m™]
1;

< >
1200 =~
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| Text v|EE S 8|

5 i e il i §

6 jobl.sh slurm-406031.out

7echo " nsu2@mnOB3: /gpfs/nsu2/tutorial/l%$ cat slurm-406631.out

2 TR S Hello world!

9echo "Hodes list : i

10scontrol show hostnames $SLURM NODELIST Nodes list :

11 cnO75

cno7/6

Slide 6 of 14

Cluster basics : example : run SDPB over 2 nodes

v
1009 =

= oE A e %) B @ Bl Bl Bl Bls- Bl Bls- - i g. ©1- ~ @ 7 = @ PH NG HoIM =
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|| Text v |

Sde 3 Oor I4

4]

simpleboot : run a SDP (Mathematica mode)

Crossing vec | scalarblock_mod

Block spec conformal blocks a SDP in MMA
Spectrum asm

SDPB.m+pvm2sdp
or sdp2input

a SDP

SDPB

Advantage : simpleboot access to explicit SDP data (such as explicit crossing vectors 17, ;). Very useful in
exploratory stage.

Disadvantage : Slower than the sdp2input_mod mode

L
] H 7 i

100% =
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File
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Insert Format Cell Graphics Evaluation Palettes Window Help
Qutput - filename of the SUP

{# we need to seperate main part with theta part, because main part don't chang during the OPE scan #)

SDP$IsingOE$Main[point List,filename :Automatic]:=Module[
{AT,he},

{4o,Le }=5etPrec$Real [point];

AutoCB3$GenerateSDPSMMAEXpr [{Ac,Ac},{}, filename,
ReconfigCmd@" [Cluster.ProjectDirectory] _SDPTemplate_Main.m"]

1;

SDP$IsingOE$Theta[point List,0PEs List,filename :Automatic]:=Module|
{#c,Ae,0PE$eee,0PE$sse},

{ho, e} =SetPrec$Real [point];

OPESeee=1; by

OPE$sse=0PEs[[1]]//5etPreciReal;

AutoCB3$GenerateSDPSMMAExpr [{Ac, A}, {"OPE$eee"30PESecee, "OPESsse " 30PESsse}, filename,
ReconfigCmd@" [Cluster.ProjectDirectory] SDPTemplate_Theta.m"]
1i

OPE scan

Cluster$SetConfig([" [AutoCB3.sdp2input_mod]",False];

Ja. Ja. ) B @ Bl Bl Bl Bls- B Bls- -

Pirsa: 23040140

~ &

’ﬁ

%

= x
>
120% =~
8:11 PM
ENG
4/25/2023 E

Page 61/87



IsmgOEfOPEscan.nb - Wolfram Mathematica 11.1 = x

File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

LN BENL JeaSLLE @ L ruman | peusnore )y

AutoCB3$GenerateSDPSMMAEXpr [{Ac,Ae}, {},filename,
ReconfigCmd®" [Cluster.ProjectDirectory] _SDPTemplate_Main.m"]

1

5DP$IsingOE$Theta[point List,0PEs List,filename :Automatic]:=Module[
{4o,Ae,0PE$eee ,0PESSSE),

{Ao,he }=5etPrec$Real [point];

OPE%eee=1;

OPE$sse=0PEs[[1]]//SetPrec$Real;

AutoCB3%GenerateSDPSMMAEXpr [{A0,Ac)}, {"OPE$eee"30PEScee, "OPESsse "30PESsse}, filename,
ReconfigCmd@" [Cluster.ProjectDirectory] _SDPTemplate_Theta.m"]

1;

OPE scan

Cluster$setConfig[" [AutoCB3.sdp2input_mod]",falsel:

Cluster$SetConfig[” [pvm2sdp.script]”, "mpirun -n $phys_cores_per_node /home/nsu2/packages/sdpb2.5.1/bin/pvm2sdp”];

SSH2%UploadCurrentNotebook [ ]

L4 >
120% =
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|| Text v |

Sde 3 Oor 14

4]

simpleboot : run a SDP (Mathematica mode)

Crossing vec | scalarblock_mod

Block spec conformal blocks a SDP in MMA
Spectrum asm

SDPB.m+pvm2sdp
N or sdp2input

a SDP

SDPB

Advantage : simpleboot access to explicit SDP data (such as explicit crossing vectors 17, ;). Very useful in
exploratory stage.

Disadvantage : Slower than the sdp2input_mod mode

L
] H 7 |

100% =
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Cluster$SetConfig (" [pvm2sdp.script]”,"mpirun -n $phys_cores_per_node /home/nsu2/packages/sdpb2.5.1/bin/pvm2sdp”];

SSH2%UploadCurrentNotebook [ ]

S FEXFSAE 4 2 WEFLHEF

ClusterLoginNode$Evaluate@DeleteDirectory[ReconfigCmd@" [Cluster.ProjectDirectory] ", DeleteContents » True]

Fri Apr 21 17:26:00 EDT 2023
CPU Information:
48 Intel(R; Xeon(R} Silver 4214R CPU @ 2.48GHz
fgpfs/nsu2/simplebootd_tutoriallA
Project director:
Proj_IsingOE_OPEscan
running MMA file:
‘gpfs/nsu2/simplebootd_package. /boot.m

with parameter:

eyl ]CZluZEi'BF)(BQQRXNjYWAI-UbSISIEthGRbRGVsZKRlRGlyZWNBbBJSWlJl}r(ZBUZmanllkWy]bQlec3chi5Qcm9qZHNBHGlyZNNBb3JBXS]dLCBEZNKldGV'.

Db250ZW58cyAtPiBUcnV1XV19 evaluate
SSH%$Evaluate: filename IsingOE_OPEscan.m,

expr-Hold[DeleteDirectory ReconfigCmd| [Cluster.ProjectDirectory]’

Bootstapper packages Loaded. Version : 4.0
MMA Precision set to 200.

'RemoteExecuteReturnBegin TnVsbA- - [RemoteExecuteReturnEnd

CEHEF v aTliiatm macal+-

= oH Ja Je %) B @ Bl Bl Bl Bls Bl [B]s-

, DeleteContents i¢ Truel].
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1
» 1]

[ 499283

G TEATAE & B ELES a *

Table [
ClusterAsyn$Evaluate[

AutoCB3$5aveSDPDataTemplate [SDPTemplate$IsingOESMainPart[], ReconfigCmd@ " [Cluster.ProjectDirectory] _SDPTemplate_Main.m"] ;
AutoCB3$SaveSDPDataTemplate [SDPTemplate$IsingOE$ThetaPart[], ReconfigCmd@ " [Cluster.ProjectDirectory] SDPTemplate_Theta.m"];

initpts = {{9.5181489, 1.412625}} ~ Join ~ GeneratePointsInRectangular[{©.515, ©.523}, {1.38, 1.45}, 3, 3] // SetPrec;;

SB$OPEScanner [SDP$IsingDE$Main, SDP$IsingOE$Theta, initpts, {{0.1}),
{©.5 < TS$Theta[1] < 0.9},
"--dualityGapThreshold=1e-20 --primalErrorThreshold=1le-6@ --dualErrorThreshold=1le-60 --precision=400

--initialMatrixScalePrimal=1e+28 --initialMatrixScaleDual=1e+20 --maxComplementarity=1le+18@

--detectPrimalFeasibleJump --detectDualFeasibleJump”, {"Delaunay"}, 1888, False, False, False]

ClusterAsyn$JobOutput ["488526"]

ClusterAsyn$SDPBOutput ["2.5181489@200@_ 1.41262520002 1 ©.leeeeeeeeen? Apr2l_ 16h54md6s.xml"]

SSH$ann1nadF:i.le@SB$Prnj$FileName; {* download current project data from the cluster =)
SB%LoadProject[]; (+ load current project data =)

>
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IsingOEfOPEscan.nb - Wolfram Mathematica 11.1
File Edit Insert Format
--delta-34

-8.8944768999599999996192912821797383204102516174316408625800000000000800000006800080800080008030E0RNE0RRENENENEYDREYDDEAGNERA
--—convolve 'Fsigepssigeps
©.9653869500000000214434692225040635694046592712402343750000000000000000000000000000000000ACOPREPEPREEEEEEDNIERBEEEREEVREE "
--precision 1024 -o
./Proj_IsingOE_OPEscan/BlockData/sig®.5181489000000_epsl1.412625000000_dim3_pdl1_kpl2_rN48_lsetB8-52_hash8114343490184716598

——out-file-suffix Fsigepssigeps

Cell Graphics

6 FEXFSAE A 2 WEFLHEF

Evaluation Palettes Window Help

mpirun --bind-to none -n 1 /gpfs/ nsu2/bootstrap_bin/scalar_blocks_mod --num-threads $phys_cores_per_node

--no-zzbDeriv --dim 3 --order 48 --max-derivs 6 --spin-ranges 9-52 --poles 12 --delta-12
09.89447609595999999961929120217973832084108251617431640625600000000000800000000060008000800080300000008000ENRNEDBREDBREEEAGBE
--delta-34

-9.89447609999999599619291202179738320410251617431640625000000000000000000000000000000000080000000PBEOCNENBEENERBEDELOEOBDEG
--convolve 'Fepssigsigeps
9.518148900000600002334701321166537190873534911840826312560000000000000000000000000600000000060000080000000203000008060E0800 '
--precision 1824 -o
./Proj_IsingOE_OPEscan /BlockData, /sigh.5181489686000_eps1.4126250000680_dim3_pdl1l_kpl2_rN48_lset®-52_hash8114343496184716558
--out-file-suffix Fepssigsigeps

"Fri 21 Apr 2823 17:14:39° AutoCB3$GenerateSDP$MMAExpr$Fvaluate plugin block and variables beg

ObjSet warning:plugin was not in object set. ObjSet will add this member to the object

Launching kernels. ..

:14:46°
:14:46°
:15:86
:15:86°
:15:87°

TFri
[Fri
[Fri
[Fri

[Fri

= 5 A

21 Apr
21 Apr
21 Apr
21 Apr
21 Apr

2023
2023
2023
20923
2023

17
17
i i
17
17

Pirsa: 23040140

in.

AutoCB3%GenerateSDP$MMAExpr$Evaluate plugin block and variables end.

SDP done. Writing to xml file.
EMD: Create common part of the xml file.
AutaCB3%GenarateSDP$MMAExpr$Fvaluate plugin block and variables beg

in.

AutoCB3%GenerateSDP$MMAExpr$Evaluate plugin block and variables end.
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File

Edit Insert Format

Cell

Graphics Evaluation Palettes

SSH%DownloadFile@SB$Proj$FileName;

SB$LoadProject[]; (# load current project data &)

Window Help

SB$DelaunayPlot[] (+ plot the scan result &)

1.45

1.42

1.42

1.40

-
o]
2]

.

0518 0.520
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(# download current project data from the cluster =)
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1.44]
143}
: I
142}
141}
140}
130
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-—initialMatrixScalePrimal=1e+28 --initialMatrixScaleDual=1e+28 --maxComplementarity=1le:128

--detectPrimalFeasiblelump --detectDualFeasiblelump", 488, {"Delaunay"}, 200, False, True, False, False]
1

3 1]

409283

Table([
ClusterAsyn$Evaluate|

AutoCB3$SaveSDPDataTemplate [SDPTemplate$IsingOE$MainPart([], ReconfigCmd@" [Cluster.ProjectDirectory] SDPTemplate Main.m"];
AutoCB3$%SaveSDPDataTemplate [SDPTemplate$IsingOE$ThetaPart[], ReconfigCmd@" [Cluster.ProjectDirectory] SODPTemplate Theta.m"];
initpts = {{@©.5181489, 1.412625}} ~ Join ~ GeneratePointsInRectangular([{@.515, ©.523}, {1.38, 1.45}, 3, 3] // SetPrec;;
SB$OPEScanner [SDP$IsingOE$Main, SDP$Ising0E$Theta, initpts, {{@.1})},

(8.5 < TS$Theta[1] < @.9},

"--dualityGapThreshold=1e-28@ --primalErrorThreshold=1e-6@ --dualErrorThreshold=1e-68 --precision=48@

--initialMatrixScalePrimal=1e+2@ --initialMatrixScaleDual=1e+20 --maxComplementarity=1e+128

--detectPrimalFeasibledump --detectDualFeasiblelump", {"Delaunay"}, 1€e2@, False, False, False]
1

s 1]

ClusterAsyn$JobOutput [ "428926" ]

ClusterAsyn$SDPBOutput ["©.518148900000 1.412625800008 1 0.1000080800802 Apr2l_ 16h54mdGs.xml"]

SSH$DownloadFile @ SB$Proj$FileName; |+« download current project data from the cluster =)
< >
12086 =
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~

O &%

AutoEqu
Proj_lsing_pd19 RV1B
Proj_lsingO
Proj_lsingO _test
Proj_IsingCE
Proj_lsingOE_autoboot
Proj_lsingOE_Exercisel
Proj IsingCE MMA
Proj_IsingCE_nvg
Proj_lsingOE_nvg_3param
Proj_IsingQE_nvg_EFM
Proj_lsingOE_OPEscan
Proj_lsingOE_skydiving
Proj IsingQE test
Proj O3vst OPEscan
Scripts
temp

| alphadata.txt

— AutoEqu_lsing OE.txt

| AutoEqu_O3 VST.txt
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EERE% =E R

S FEXFSAE A& 2 WEFLHEF

B 7]
it 0 R g ] v H £
s B X = BEFm ,am Saes
w SRR -0 o SHEY

BE mHE W Ees e

M) | MR ik T omsieR AR
EGHR " |project_status.txt - 2554 = 0 x
« v s OneDrXHH(F) fRE5(E) 18=0(0) EE(V) #EI(H) O {g%Proj IsingO...
{"scheduled” => {}, “calculating” -> {{{0.5190151357009378, 1.4205501687513795}, “409283"}}, A

Pictures

project galahad

“errorpoints” —> {}, “suspended” -> {}, “max points” -> 96, “StopFlag” —> False, “method” —>
{"sampler” -> “Delaunay”}, “DelaunayScaling” ->
{125.0125012501252609744462696349855492268172780297858278574701371743617468603787229773124408638441

e 991573821680722842050459896770267326137897595426803393915727580995343026200678877266866576598078189
i-p 6635569860102273707 200. ,
ToPrinter 14, 287143000014292877791766708969560799675295412050534896578068767315833310809136294836021485825819
Viss 946522815227283912679870740908494737674465413192917607325148537571286601203977134475396272080183505
Werking 32478370036899999 200.}, “ThetaBounds” -> {0.5 <= TS$Thetal[l] <= 0.9}, “InitTheta” -> {{0.1}},
“SDPGenerator$main” —> SDP$1singOE$MAin, “SDPGenerator$theta” —> SDP§IsingOE§Theta, “SDPBopt” —>
= R “~—dualityGapThreshold=1e-20 ——primalErrorThreshold=1e-60 --dualErrorThreshold=1e-60 —-
S precision=400 ——initialMatrixScalePrimal=1e+20 —initialMatrixScaleDual=1e+20 —-
5 maxComplementarity=1e+100 --detectPrimalFeasibleJump ——detectDualFeasibleJump”, “pvm2sdp$prec” —>
+ TE 400, “bEFMReport” —> False, “0PEscanQ” -> True, “InitCheckpoint” -» False, “ellipseBounds” —»
~EE False, “calculated” -> {{"Deltalist” -> )
SR {0. 51814890000000002334701321160537190735340118408203125 200. ,
1. 4126250000000000195399252334027551114559173583984375 200. }, “TerminateReason” —> “primal”,
= RE "ThetalogFile” —> ”. /Proj TsingOFE OPEscan/TS Deltal.og 0.518148900000 1. 41262500000. txt”,
A "LastCheckpoint” —> “0. 518148900000 1.41262500000 1 0.684429354432 Apr21 17h38m37s. xml”,
pEE “"lLastTheta” —> {0.6844293544315552}}, {"Deltalist” —> .
W ABRIE) {0. 51500000000000001332267629550187848508358001708984375 200. ,
= ) 1. 37999999999999989341858963598497211933135986328125 200. }, “TerminateReason” —> “dual”, v
~ LENOVO (D) H117, 15 100% Windows (CRLF)  UTF-8
« Applications (E:)
- Academia (F)
AANTHR &1 IR 477 KB fEUGiRE LA A o=

. Hi JA.

Ja. <. ¥) B @ Bl B Bl Bl Bls- B P. T o @1 ~ & 7 & & f NG 4?;59/;':;3 =]

Pirsa: 23040140

Page 71/87



IsmgOEfOPEscan.nb - Wolfram Mathematica 11.1 = x
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S UUALL LY I IMESULUSLE— £ ——PrLlaLE T Ur M ESNULUS A8 - 00 — —UUALEl TUF I FESNIULIUS LE-0U — —PIECLi3lUll==uy
--initialMatrixScalePrimal=1e+2@ --initialMatrixScaleDual=1le+20 --maxComplementarity=1e+128
--detectPrimalFeasiblelump --detectDualFeasibleJump", {"Delaunay"}, 168@, False, False, False]

1

» 1]

ClusterAsyn$JobOutput ["488926"]
ClusterAsyn$SDPPBOutput ["©.518148900000 1.41262500000_1 0.120002000800 Apr2l_ 16h54md6s.xml"]

SSH$DownloadFile@SB$Proj$FileName; (+ download current project data from the cluster «)
SB$LoadProject[]; (+ load current project data &)

5B%Proj

«_w, calculating —+ {{{©.519015, 1.42055}, 489283}, errorpoints -+ {},
suspended — - ., max_points — 96, StopFlag —+ False, method — {sampler — Delaunay’, DelaunayScaling —
1125.81258125012526097444626963498554592268172780297858278574701371743617468603787229773124408638441991573821688722842050455 -
8967702673261378975554268033939157275809953430262006788772668665765980781896636,
14.28714300001429287779176670896956079967529541205053489657806876731583331080913629483602148582581994652281522728391267987 -
074096884947376744654131529176073251485375712866012039771344753962720806183505325 -,

ThetaBounds = {0.5 = TS$Theta[1] = 8.9}, InitTheta + { (8.1}, SDPGenerator$main — SDP$Ising0E%Main,

SDPGenerator$theta - SDP$Ising0E$Theta, SDPBopt + --dualityGapThreshold 1e-20 --primalErrorThreshold 1e-68
--dualErrorThreshold 1e-60 --precision 408 --initialMatrixScalePrimal 1e+20 --initialMatrixScaleDual 1e-28
--maxComplementarity 1e-188 --detectPrimalFeasibleJump --detectDualFeasibleJump,

pvm2sdp$prec — 408, bEFMReport — False, OPFscanQ —+ True, TnitCheckpoint - False, ellipseBounds —+ False,

calculated — { {Deltalist —

A FAMA AR AAAAAAAAATR T T AT AA A A A S AT R TTA AATI T T AAA AR AAR AT A A A A A A AT A A A A A A A A S A R A A A A T A S R A P R T S T S T T P T T T R T P T T P P T S T
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SSH$annloadF:i.le@SB$Proj$F:i.leName_; (# download current project data from the cluster =)
SB$LoadProject[]; (+ load current project data &)

. SB$Proj
SB$DelaunayPlot[] (+ plot the scan result &)

1451 . =

143}

142 F

1.40

—
L
w0

T
&

0.518 0.520 0.52

%)

€ >
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In[Z7]:= SSH$Down1oa|:|F:i.1e@SB$Proj$F:i.leName; {# download current project data from the cluster =)

S EHEAFRE - W EEHE

SB$LoadProject[]; (+ load current project data &)

ObjGet [Sﬁpruj$calculafed, 1,]

Dut[20]=

g

TerminateReason - dual, ThetalogFile

< >
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SSH%DownloadFile@SB$Proj$FileName; |+ download current project data from the cluster =)
SB$LoadProject[]; (+ load current project data &)

ObjGet [SB$Proj$calculated, fil, "Deltalist"]

{8.518148%000000800233470132116053719073534681184882031250000000000000000000000000000000800800C0C0E0LRLYRERENENRBDBEBRRENENYL0E
slslelslals s s elelalslats sl s s fslats e late als Is T s s el sl o ls [oTs [l sta el s o s e s Tatals s sl a s e o T o o o Ts o] s [ s 5 a5 o o = 5 1 O
1.412625800000000019555925253402755111455917358358437500000000000000000000000000000000000008000000BBXBCBNYOREBRBBERDRVRABOEG
slslelslelalelalolelalslalslelstalslslelslelalalels [lslalalsleloalals [els [leloeloalslslele [ele Talalo e s el e o e o falolale o el [ e o el fo e S [e 5 0e

SB$DelaunayPlot[] (+ plot the scan result )

145}
144
143]
142
M o
s
.‘|h~
141+ et
140f
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0518 0.520 0.522

(# Aoce=1.8518537, Aeee=1.532435 from arXiv:1683.84436 . Acoe /Acee=0.6863936 )
SB$Proj%calculated$primal

{{Deltalist -
{0.518148900000000023347013211608537190735340118408203125000000000800000000000000000800000002000LLBOROROENRRZERLRDABAGR0
slelelelslelelelale felelelelale e e Tels Tale e ele s ele e e e el e e ele eleTele e le s e Jela ele e el [elc e e e e le e (e fele e el ele e e s feTele e e e el folcTe e )N
1.412625080000000019539%25233402755111455917358398437500000000000000000000000080000000008000000000000020E0C00000B0R000000 -
slelelelelelalelale felelelelelele e Tels lalsTalele e e e Te e e elele e lelcleTalel s le e s lele [ele ele e el Lo e el e e e e el s T el e Telc o e e [a e e Tal s (ol [ Ao
TerminateReason rIpPimal, ThetalogFile — . /Proj_IsingOE_OPEscan/TS_Deltalog_©.518148900000_1.41262500000.txt,
LastCheckpoint - ©.518148500000_1.41262500000_1_0.684429354432 Apr21_17h38m37s.xml, LastTheta —» {©.684429' -,
{Deltalist -+ {©.518382, 1.41469 ., TerminateReason — primal,
ThetalogFile — . /Proj_IsingOE_OPEscan/T5_Deltalog_©.5183819%90123_1.4146895.txt,
LastCheckpoint — ©.5183819908123_1.414689550000_1_0.685162801574_Apr21_18h@9m55s.xml, LastTheta —
{0.685162801574301395751615240218676077512236831163191936240367178753458057535621846399597652390271771296082119898200717321 -
A88490755718782571630211169884198184456057402854700934260601037891406901716445178 " -, {Deltalist -+ {0.51846, 1.41538 ",
TerminateReason — primal, ThetalogFile — . /Proj TIsingQOF OPEscan/TS Deltalog ©.518459686831 1.41537766667.txt,
LastCheckpoint — ©.518459686831_1.41537766667_1_0.685162076956_Apr21_18h16md9s.xml, LastTheta —

< >
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File Edit Insert Format
139 |

1
0522

1
0.518 0.520

on
—
co

©.6863936 x)

Acoe=1.8518537, Aeee=1.532435 from arXiv:1683.084436 AcoEe /AeEE

{* ACOCE
SB$Proj%calculated$primall|[]

{Deltalist
1@.518148500000200023347013211608537190735340118408203125000000000000000000000000000000200000002C20C0200RLACEALARERER0NRA00RER0

slelslelsleleslclalclelslelstelalelelslclalclalslelslelelslelslelals el [elelclalolelslele s [els Telalolels [elalslels felololals el [oleloala ole oo o 415 N
1.4126250000000000195395252334027551114559173583984375000000000000000000000000800000000000000000000000000000800000000000B0E0

0P0POEERHRAPEREREREEEPERERBRRRRRRRRREPEPEREPEPEPEPEEPEEOOPOENENEOBOBBRERAEE : , TerminateReason — primal,

ThetalogFile - . /Proj_IsingOE_OPEscan/TS_Deltalog_©.518148900000_1.41262500000.txt,

LastCheckpoint — ©.518148500000_1.41262500000_1_0.684245707435_Apr21_17h17m38s.xml, LastTheta -
[9.684245707435162117542908516723300527637623432177882937557441631259860103039854535625369281093341257389725390305152550981432

8318123511838827264871335997561495097117763664351531003758501183261670780047a1 - -

utility codes
‘ 120%i
=t Ja. e <o 4] B @ Bl B Bl B Bls- B P T o0 @1 ~ & 2 % & f NG 4?;252/:(?;3 =]
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1
0.518 0.520 0.522

{# Acoce=1.8518537, Aeee=1.532435 from arXiv:16@3.84436 . ACOE /Acee=@.6863936 )
SB$Projdcalculated$primal[[1]]

{Deltalist -
19.5181485000000000253470152116053719673534011840820312500000000000000000000008000000000008080008000PBLRPYOEEERBCEREERORVLAG -
slelslelslelelslelalclalslelselslelelslclalelalslalslelelalelslelalclels Telalaelslelsele s [ s [elslclelolels ole s [els lelalole s el e o lelo e lofo e s o] [ 1S
1.412625000000000019539%25233482755111455917358398437500000000000000000000008000000000000080800000000000800080800000000000 -
G80P0P0EAEPEEREPEEPEPHEBDEERRODOPAEPERAEDEREPEPOBEEEPRPDDEPERERRDEBAPEREDREERE -, TerminateReason — primal,
ThetalogFile - . /Proj_IsingOE_OPEscan/TS_Deltalog_©.518148%00000_1.41262500000.txt,

LastCheckpoint - ©.518148500000_1.41262500000_1_0.684429354432_ Apr21_17h38m37s.xml, LastTheta - [EMELEFE]. -
=

utility codes

check job output and SDPB output

< ‘ I - o l l l o >
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Bootstapper packages Loaded. Version : 4.8

MMA Precision set to 2686.

Cluster$SetConfig[” [Cluster.ProjectDirectory]”,"Proj_03VST_OPEscan”]; (% folder for the current project (inside the workspace) =)
CheckDirectory[Cluster$GetConfig["” [Cluster.ProjectDirectory]”]]; (* create the folder if it doesn't exist )

Input : bootstrap condition

Crossing vectors

crossvecobj=LoadExpression [T TRGVEREI NI ;

ObjGet [crossvecobj, "VBlock"] [ [All, 1]]

*,Dp:opJvilJ _1j.‘11 _1:JDp:DpJ VilJ _1:111 1jJOpiOp)V:2) 11.11: lilcijpJvin —1i_|1, _1j:
Gp:DpJv:2J _1:.'1.‘ 1:JOP:GPJV:3J _1:.!1.- _1‘.JOP:OPJV:3J _1:.'1: 1:.-GP:DP:V:2.- 1::1.' _1:.'
eplop, v[1, 17,1, -17, op[op, v[3, 1], 1, -17, op[op, v[4,1],1, 1], cplop, v[@, 1 ,1,1];

ObjGet [crossvecobj, "VElock", op[op, v[1, 1], 1, -1]] // MatrixForm

e 8
‘e e/
(@ &)
' 8
(8 @)
1o &l
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Bootstapper packages Loaded. Version : 4.8

MMA Precision set to 2686.

Cluster$SetConfig[” [Cluster.ProjectDirectory]”,"Proj_03VST_OPEscan”]; (% folder for the current project (inside the workspace) =)

CheckDirectory[Cluster$GetConfig["” [Cluster.ProjectDirectory]”]]; (* create the folder if it doesn't exist )

Input : bootstrap condition

Crossing vectors
—
crossveccbj=LoadExpression["AutoEqu_03_VST.txt"]; ]

ObjGet [crossvecobj, "VBlock"] [ [All, 1]] ]

‘,DP:OPJV.:lJ _1:.‘11 _1jJDp:DpJVilJ _1j.|11 1i10piOpJV:2: 11.11) 1:Jcp:op1“'i2.! —1i_|1_-; _1i:
Gp:OpJV:EJ _1:.'1.‘ 1:JOP:DPJV:3: _1:.!1.- _1‘.JOP:OPJV:3J _1:.'1: 1:_.Gp:0p_,\|":2_, 1:51.' _1:.'
oplop, v(1, 17,1, -17, op[op, v[3, 1], 1, -17, op[op, v[4,1],1, 1], cplop, v[@, 1 ,1,1];

ObjGet [crossvecobj, "VElock", op[op, v[1, 1], 1, -1]] // MatrixForm

-
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CheckDirectory[Cluster$GetConfig["” [Cluster.ProjectDirectory]”]]; (* create the folder if it doesn't exist )

Input : bootstrap condition

Crossing vectors
crossvecobj=LoadExpression["AutoEqu_03_VST.txt"];

ObjGet [crossvecobj, "VBleck"] [ [All, 1]]

EDP:DP_,V.:]., _ljle _1:JGPZDPJV:1J _1:.!1.! 1:,Op:0p,\f:2, 1:91) 1:_,C!p:0p_,\l:2_, _1:.|1.v _1:;-
cp:op,VZZ, '1:.11.‘ 1:_,op':op,v:3, '1:.! 1.! _1‘..'Iop:op.'lv:3.l '1j.11; 1:_,op_'op_,v:2_, 1::1.1 '1:.1
Op:Dp_,'u":l_, 1:311 _1:Jop-:DpJv:3J 1i.11.l ‘1:Jop:op)v:4) 1i.11: 1:Jcp__0p1“':9: 1::1.1 1

ObjGet [crossvecobj, "VElock", op[op, v[1, 1], 1, -1]] // MatrixForm

[ @ @“ i
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"B ] !

1 = =
5} gHiv, V, ¥, V]

G THEHKZAE A W ELaE a

[ 8
8 e

Block specifications

{#+ conformal block specifications spacetime dimension, derivative order, pole keeping order, r, order, spins #)

blockconfobj={"dim"+3, "Amax"-+11,"x"+12,"rN"+48,"1set"»Range[0,2@] ~Join~{49,52}};
—
dim = 3;
Lambda = 273
AutoCB3%$BlockSetting ["DSD"] [dim, Lambda] (+ some presetting in simpleboot &)
{dim - 3, Amax —» 27, x -+ 20, rN - 8@, lset - {0, 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 1£, 18, 19, 26, 21, 22/, 23, 24, 25, 26, 29, 38, 33, 34, 37, 38, 41, 42, 45, 46, 49, 564} }

Initialize simpleboot

{# tell simpleboot about the crossing vectors and block specs #)
LN ES I it [crossvecob],blockconfobj] ;

AutoCB3§Init[crossvecabj blockconfobj] - this function tells simplebpot about the crossing vectors and block specs.

Gaps

1200 =~

J ] ] g ' G t___ I... |___ c AN B 7 & @t J ENG 8:24 PM =]
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Format :

GapConfiguration is a List of element in one of the following format:

{channel,gap,spins} /i this means demand &' Vihanne 2 0 for A > gap and L In spins.  spins can be a integer or set of integers.
{channel, IndividualOperator[AQ],spin} // this means demand @ (Vehannel a0,spin) 2 0

{channel, IndividualOperator[AD, ope_List] spin} // this means demand a - {(ope.Vihanner a0 spin-ope) 2 0

{channel, IntervalPositivity[Amin, Amax].spin}  // this means demand & - Vihannela spin 2 0 for Amin < A < Amax

Clear@GapConfiguration;

GapConfiguration([dim ,lset ]:={

{op [op,CHENL 1,1] ,3;{9]],
{op[op,v[1,-1],1,1],3,{@}},
{op[op,v([2,1],1,1],3,{@}},

{op[op,v[©,1],1,1],Aunitary[dimn,f],{0}},
{op[op,v[1,-1],1,1] ,Aunitary[dim,f],{0}},
{op[op,v[2,1],1,1],Aunitary[din,{],{@}},

{op[op,v([1,-1],1,-1]Aunitary[dim,f],Select[(s5e1,0ddQ]},
{oplop,v[l,-1],1,1]) ,Aunitary[dim,f],S5elect[lset,Even)[~]&&~>0&]]},
{op[op,v([2,1],1,1] ,Aunitary[dim,f],5elect[lset,EvenQ[~]&&7>0&]},
{op[op,v([2,-1],1,-1] ,Aunitary[dim,f],5elect[ls=1,0ddQ]},
{op[op,v[2,-1],1,1] ,Aunitary[dim,f],5elect[lsei,EvenQ]},
{oplop,v[3,-1],;1,-1] ;Aunitary[dim,f],5elect[lset,0ddQ] ],
{oplop,v[3,-1],;1,1]) ;Aunitary([dim,f],;5elect[lset,EvenQ]};
{op[op,v([2,1],1,-1] ,Aunitary[dim,f],5elect[lse1,0ddQ]},

fonflon.vl1. 111 11 Ammitarwidim. Al .Select T set.0dd01 1.

1]
1]
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o Veyen \B, (= U U A= 0, =y

G TEATAE & B ELES a *

@ Voaa(d,)20forA=z3, /=0
o VinalDh, 20 oF 82 Byigure. F=2, 0,8, ..
@ Vigaa(&, /) 20 for A Eﬂumtamr E=il 2 3.4

a.Vg 20 where Vi = Veyen(B = Ag, / = 0) + Voga(B = Ag, / = 0)@(; g)

4] = SDPTemplate$03VSsT$MainPart[] : =Module [
{BC$normalization,BC%objective,BC%condition,sdp,V$theta},

BC$normalization=AutoCB3$Vector[CrossVec["identity"]]; (* @.Videntity=1 *)
BC$objective=AutoCB3$Vector[CrossVec["zero"]];

BC$condition=AutoCB3$Condition[GapConfiguration]; (% the rest positivity conditions %)

sdp=SDPData[BC$objective,BC$normalization,BC%condition];

5DPTemplate$03VST$ThetaPart[] :=Module|
{BC$normalization,BC%objective,BC%condition,sdp,V$theta},

Vétheta=MapAt [

{OPE$vvs,0PE$vtv,0PE$tts,OPE$ttt,0PE$sss}. 7. {OPE$vvs,0PE$vtv,0PE$tts,0PESttt,0PE$sss}&,
CrossVec["Vtheta"],{All,1}];

BCfnormalization=AutoCB3%Vector [CrossVec ["identity"]];
BL$objective=AutoCB3$Vector [CrossVec["zero"]];

1200 =~
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Pirsa: 23040140 Page 85/87



[Z103vST OPEscan.nb - Wolfram Mathematica 11.1

File

Insert Format Cell Graphics Evaluation Palettes Window Help
SSH%Evaluate result:
Mull

Table[
ClusterAsyn$Evaluate[

AutoCB3$SaveSDPDataTemplate [SDPTemplate$03VSTSMainPart[], ReconfigCmd@ " [Cluster.ProjectDirectory] SDPTemplate Main.m"];
AutoCB3$%SaveSDPDataTemplate [SDPTemplate$03VST$ThetaPart[], ReconfigCmd@ " [Cluster.ProjectDirectory] SDPTemplate Theta.m"];

initpts = {{@.518936, 1.59488, 1.20954}, {@©.518936, 1.7, 1.20954}} // SetPrec;;

SB$OPEScanner [SDP$03VST$Main, SDP$03VST$Theta, initpts, {{0.1}},

{2.7 < TS$Theta[1] < 3.3, 2.1 < TS$Theta[1l] s 2.9, 3.5 < TS$Theta[1] < 4.5, ©.2 < TS$Theta[1] < 0.8},

"--—dualityGapThreshold=1e-2@ --primalErrorThreshold=1le-6@ --dualErrorThreshold=1e-60 --precision=48
--initialMatrixScalePrimal=1e+20 --initialMatrixScaleDual=1e+28 --maxComplementarity=1e+128

--detectPrimalFeasible]ump --detectDualFeasiblelump", {"Delaunay"}, 1€é@@, False, False, False]

1
» 1]

(410118}

ClusterAsyn$JobOutput["410835"]
ClusterAsyn$SDPBOutput["©.5181489@0000_1.412625200€0_1_0.l1e0eeeeesend Apr2l_16h54md6s.xml"]

5SH$DownloadFile@SB$Proj$FileName; (+« download current project data from the cluster «)
SBfLoadProject[]; (* load current project data )

I IR eER BR BE € ~saww

I
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Exercise |

Go through IsingOF_OPFEscan nb to understand how the bootstrap conditions are set up.
Execute IsingDE_OPEscan.nb to scan a 3D Ising island.

Exercise 2

Use autoboot or SOn_projectorV1_prodgroup.nb to produce crossing vectors for O(2) {v t} system.
Modify the code in IsingOE.nb to load the crossing vectors. Scan the O(2) island (without OPE scan). You can choice initial points based on 1504 07997 Figure 3.

L
i — 100% -
~ - Applications () H IsingOE_nvg.nb ® 4/24/2023 7:36 AM Wolfram Noteb... 501 KB
-~ Academia (F) % 1singOE nvg 3param.m @) 4/22/2023 11:18 PM Wolfram Mathe... 17 KB
v :
STAME %5 1FE 317KB  7EHiS®E LaTA =] =
73 =, 8:27 PM

- i
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