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THE BK EQUATION
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NLO BK IN PICTURES
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THE MATH
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NLO BK IN WRITING

8YN(rxy) = fdzzKa [N(rxz) + N(rzy) - N(rxy) - N(rxz)N(rzy)]

+ fdzz d2w Ky [N(l‘wy) + N(ry) — N(rzy) — N(rx)N(rw) — N(rxz)N(rwy) -
~N(rz)N(ruy) + N(re)N(rzy) + NN )N (ruy) |

b [ e KNG - N - NOoN ) + NON )]
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NLO BK IN WRITING

8YN(rxy) =

_N(rzw)N(rwy) + N(rxz)N(rzy) + N(rxz)N(rzw)N(rwy)]

b [ edlu K[ M) - N - NOoNGw) + NON )]

y ) Fakulta jaderna
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NLO BK IN WRITING

8YN(rxy) = fdzzKa [N(rxz) + N(rzy) - N(rxy) - N(rxz)N(rzy)]

+ fdzz dzw Ky [N(I‘wy) + N(ry) — N(rzy) — N(rx)N(rw) — N(rxz)N(rwy) -

_N(rzw)N(rwy) + N(rxz)N(rzy) + N(rxz)N(rzw)N(rwy)]

+ fdzz drxw) — N(rxz) = N(rzy)N(raw) + N(rxz)N(rzy)]-

2. A2 2.2 .22 2.2 2.0
~ a/SanC{ 2 Tawlo t Tyl EETINE

Kf = n
4 4 (2.2 2 .2 2 .2
84 7w raw(Txzhioy — Tewlzy w7y
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NLO BK IN WRITING

aY]V(rxy) = rdzzKa [N(rxz) + N(rzy) - N(rxy) - N(rxz)N(rzy)]

+ Jr dzz dwy) + N(rgw) — N(rgy) — N(rxg)) N(raw) — N(rxg)N(ryy) —

_N(rzw)N(rwy) + N(rxz)N(rzy) + N(rxz)N(rzw)N(rwy)]

b [ e KNG - N - NOoN ) + NON )]

2 a72 2 2 2.2 4 2 .2
K a’SNc { 2 [ xz’ wy+r12cwrzy_4r Fow Fxy + r)zcy ]111 FxzVuwy
b = -
4 2 2.2 2
8 Fzw zw(rxzrwy r%w zy) r.vzczrz%y(rxzr r.?zcwrzy) FxzPwy?zw rchwr%y

S Fakultaja d
u’ =0 afyzikalné Vrské
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NLO BK IN WRITING

8YN(rxy) = erxz) + N(rzy) N(rxy) N(rxz)N(rzy)]

+ dZZ d*w Kb (rwy) + N(rg) — N(rzy) N(ry)N(rz) — N(rxz)N(rwy) -
N(rzw)N(rwy) + N(rxz)N(rzy) + N(rxz)N(rzw)N(rwy)]

b [ e KNG - N - NOoN ) + NON )]

K1 (ryy, xzs Foy) = Kie KsTr.KDLA — Ksub + Kfin
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NLO BK IN WRITING

&s(rxy)[ y 1 (as(rxz)_1)+ 1 (Q'S(rzy)_l)]
r

2r 212 ags (rzy) %y as(ryz)

Krc(rxya Fxzs rzy) = )
Fxztzy  Txz

K1(rxy> Txz> Tzy) sTLKDLA — Ksub + Kiin
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&s(rxy)[ y 1 (as(rxz)_1)+ 1 (Q'S(rzy)_l)]

2r 2 ags (rzy) 2 \as (7xz)

Krc(rxya Fxzs rzy) = ) )
Fxzzy  Txz ¥z

In ( Csuv? Xy ] ]
min {rxz, rzy}

y

Kst1, = exp|—asA1

Kl(rxya Fxz rzy) = K KstLKDLA — Ksub + Kfin




NLO BK IN WRITING

&S(rxy)[ r:%y n 1 (a'S(rxz)_l)_l_ 1 (aS(rZU)_l

2r 212 ags (rzy) 2 \as (7xz)

Krc(rxya Fxzs rzy) = )
Fxzzy  Txz ¥z

In ( Csuv? Xy ]
min {rxz, rzy}

y

Kst1, = exp|—asA1

J1 (2 \/d’SP2) r2
KDLA(p) — J_—z p = \/erzrxyL’"zy”xy; Lrirxy = ln rT
asp xy
Kl(rxya Fxz rzy) = KicKsTl| KpLA |- Ksub + Kfin
' A Fakultajaderna
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NLO BK IN WRITING

&S(rxy)[ r:%y n 1 (a'S(rxz)_l)_l_ 1 (aS(rZU)_l

21t | r2,r2 as (rzy) ryy \@s (rxz)

Krc(rxya Fxzs rzy) = 2
vy  TIxz

In ( Csubrxy ] l]
min {rxz, rzy}

J1(2+asp? r;
Kpra(p) = ( ) pP= \/erzrxyL’"zy”xy; Lrirxy = 111(71)

y

Kst1, = exp|—asA;

\asp? Fxy
as _ Csubrxy ryzcy
Ko = e —asAq|In) — ) 2 .2
T min {r%z, rzy} Fxz'zy

K1 (ryy, xzs Foy) = Kie KsTL.KDLA 1 Ksub [ Kfin

/t,,\;A Fakulta jaderna
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NLO BK IN WRITING

@S(T”xy)[ r,%y N 1 (a'S(rxz)_l)_l_ 1 (Q’S(’”zy)_l)]

2r 2 as (rzy) 2 \as ()

Krc(rxya Fxzs rzy) = ) )
Fxzfzy  Txz Fz

In ( Csubrxy ] ']
min {rxz, rzy}

y

KstL, = exp|—asA;

. N
DLA(P) - —— pP= erzrxyeryrxy’ Lrirxy = n 2
Vasp My
- 2
as | CoubTsy 2, a; ry [67 7 10 ng
Kob = . —asA;|lnf — 2 2 .2 Kfin = 2 .2 B B
T mln{r%z, rzy} rxzrzy 87T I"xzrzy 9 3 9 NC

Kl(rxya Fxz rzy) = KicKstLKDLA — Ksub
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NLO BK IN WRITING

ONGy) = [ Pok,[Nr) + Ny) = N = NN
+ f &2 d?w Ko | N(ruy) + N(raw) = N(rzy) = Nr)N(rw) = Nr) N(ry) -
_N(rzw)N(rwy) + N(rxz)N(rzy) + N(rxz)N(rzw)N(rwy)]
+ f &2 dPw Ki[N(r) = N(r) = N(rgy)N(ra) + N(re)N () |-
B . Csub’xy J1(2+/asp?) —— n
Ksti, = exp|-a@sAi|In [Tin {rxz, rzy}} H KDLA(P) — I(T:g p= erzrxyeryrxﬁ Lrﬂ’xb. = ln[%]
=2
K= B2 By L () ), L (0 ) - “_silﬂ_ﬂ_z_&ﬁ]
re\"xys F'xzs Tzy r)%zrzy r)% as (rzy) ?‘%y Q’S(rxz) 8 r)%zrzzy 9 3 9 Nc
b= 25 | _asAs|In [ Cuttsy ] ] :rZ K 5N [ 2 _ Tyt Ty~ Ty In rg""’f’y)
su ) f=———|— —
" min{re i s\, AR, ) R
Ko SN2 [yt — A0, ry I
8t To(Thley — Try)  Talwrarey —rts)  raraa]  rwry

K1 (ryy, xz, Tzy) = Kic KsTLKDLA — Ksub + Kfin

N
Al Fakulta jaderna
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THE PROBLEMS
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NLO BK IN WRITING

8YN(rxy) = dZZKa [N(rxz) + N(rzy) - N(rxy) — N(rxz)N(rzy)] -
+ b[N(rwy) + N(rg) — N(rzy) — N(rxp)N(rz) — N(rxz)N(rwy) -
_N(rzw)N(rwy) + N(rxz)N(rzy) + N(rxz)N(rzw)N(rwy)]

+ f[N(rxw) — N(rxz) = N(ry)N(ryw) + N(rxz)N(rzy)]-

y ) Fakulta jaderna
.......
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NLO BK IN WRITING

8YN(rxy) dzzKa [N(rxz) + N(rzy) - N(rxy) - N(rxz)N(rzy)]

b[N(rwy) + N(rg) — N(rzy) = N(rx))N(ry) — N(rxz)N(rwy) -
_N(rzw)N(rwy) + N(rxz)N(rzy) + N(rxz)N(rzw)N(rwy)]

+ f[N(rxw) — N(rx) — N(rzy)N(rxw) + N(rxz)N(rzy)]-

nsteps in r * nsteps in angle ~ 4000x slower

-k Fakulta jaderna
‘VIT;"JITI' a fyzikalné inzenyrska 24



NLO BK IN WRITING

0 ) 2 .2 2 2 2 .2 2 .2
K (I’SanC 2 rxwrzy + rwyrxz — rxyerU lll rxzrwy
f = 4 4 (.2 2 2 .2 2 2
87T4 V7w rzw(rxzrwy _ rxwrzy rxwrzy

This is OK!

-k Fakulta jaderna
‘VITJITI' a fyzikalné inzenyrska 25



NLO BK IN WRITING

2. A2 2.2 ,.2.2 .22
_aSanC 2 Vew’zy T TuyTxz rxyrzwl

4 4 .2 2 2 .2
8 Fow rzw(rxzrwy — Vxwlzy

K¢

This is not

-k Fakulta jaderna
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NLO BK IN WRITING

2. A2 2 2 4.2 .2 2.2 2 .2
K — agngNq [ 2 T’y t TwyTx rxyrzwl o

n
4 4 2 .2 2 .2 2 .2
87T4 V7w r, (rxzrwy _ rxwrzy) rxwrzy

This also not
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NLO BK IN WRITING

2 .2 2 .2 2 .2

rx w rzy + rwy rxz rxy erU

i‘ (rxzrwy _ rxwrzy

ian N/

Fxwlzy = TxzFwy
xw Zy

So we cut out the problematic part of phase space and check for stability

FkItJd
‘VI’ =0 afyzikalné vrské 29
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RESULTS

1.0 «---- Guillermo
-—- Dasa
—— Marek

0.8

0.6 1

N(r, )

0.4

0.2 1

1074 103 1072 101 10°

G A Fakulta jaderna

o
7

‘ vl?;ﬁl?'f a fyzikalné inzenyjrska %



STAY TUNED FOR
OBSERVABLES
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