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General QFT = RG flow starting from a UV CFT
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What happens!?
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Established NP techniques
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Truncated Conformal Space Approach (TCSA) ’
[Yurov, AL Zamolsdchikov '39]
s ed ws{% in ond-wat, Lt deserves hep-th attention

® Works direckly in berms of UV CFT data

&, Curr&mf% OMCa J[or E Iﬂuf}wrﬁa'l'ims (no ﬁaugiu?)
S, WOrkS g%'l' %or s-h‘on% relLVawt ‘aer‘l’ur@aﬁws

& Mot work iwd=2.

d=>2 %M‘x%\»’c%orward Lk ?oor% Lx\:ﬂ,orui
[Hogz,rvors’ol S.R., vau Rees ’ 14 |




TCSA algorithm
m Put CFT,, on the “c,z,Z;mLe,r"

/—\
N—

/“\
\_/

S—L’a’fc - orgrad“'\’ corlfas,-w uo(zuca =>

|,\ cFT Aiolaomi wik\

E: = i
=

< ‘n_ﬂ.ci' ruwm

d=(
SK xR

/9



Z] Pertwrd the Hawiltowion :
H= Heer + /ud'A S4/U’(*)
S <

dingonad Eai) Ak — dingonall

4



/"

Lowian

he Hawa

@ Pzr{-wri :l:— ) /Md-A S /U’é()
H = CF

st <

acowel.
Af - diage
oliasouoﬂ Eti)
bebion  wotiix elements : (A)U(w)>
Pertur RUAE T ()T (),
|\ 15y <o
§

-
R



12

Full Hoamilkoniaw : .
Hf' "l’g‘ [b;gz' ‘\’QKR> CL'D'J'J

[ o MR< L small correctiou
° ,4R>>\ g-\-roha, wureu&



E Truncate H: £fert Sparce +o
D £ Buax

‘Dialaﬂhafi%& 4Aruncated Hamilbowian
onw LO\Ml:u‘\,’-e/r

= '-(;'\\M‘t& volume Spectrum

3



» Direct
Not

Range of validity

J\M-@urgaﬁov\ ‘bkura, works ,F)r R < /u—l
enouqh to access TR regwe

Y



Y

Range of validity

»  Direct J\M—@urgaﬁov\ {:kura, works for R /“—|
Not enongh Yo access TR regiwe

| 4 TCSA:w.o’c «L‘axomw@‘eahom a-f A,‘éﬁmmf sector
Edfectie UV ewtboff Ay, ~ A



Range of validity ;

»  Direct J\M—@urgaﬁov\ {:kura, works for R /“—|
Not enongh Yo access TR regiwe

| 4 TCSA:w.o’c «L‘axomw@‘eahom a-f A,‘éﬁmmf sector
Edfectie UV ewtboff Ay, ~ A

EX AhSiown arameter _L.
f F Auv

= can §e to R ~ Bwax/ﬁpl
Can access TR physies IENM>>4

move p_[Ou‘l’ rc»'l"l o‘f COP\V.’ VAV ALKV'S e




/s

What do we expect to see!

energy A
levels % E’

7
R

\. R __ Sphere
radius R
Casmir aneuw.
S(:t “"‘0 Z2ero
d-1
N_?w\c R

|
cﬂase ‘o ,
(

CFT,y - —= massive 1R



/s

What do we expect to see!

energy
levels %

7
R

70| >

) __ Sphere
radius R
Casimir gnery.
set 4o zezya
d-|
N_?w\c R

|
cﬂase ‘o ,
(

CFT,y - —= massive 1R



/s

What do we expect to see!

energy

/
levels / R

7
R
s

2-packele  stutes
with redakve
/ahsu&r Mmom ent e

) __ Sphere
radius R
Casimir gnery.
set +o -Zezya 2Mh
d-|
"’_?VAC R

|
cﬂase ‘o ,
(

CFT,y - —= massive 1R



Real data example [ Yurov, Al Zawolsdehikov ‘91 ]
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Truncation error
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Truncation error
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Vacuum energy divergence
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Renormalization
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RG improvement
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Conclusions
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Basis optimization
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