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Motivation Experimental

o LLHC8TeV results beginning to probe the “boosted” regime
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Motivation Experimental

e Some13'TeV results
CMS-TOP-16-008, ATLAS-CONF-2016-100
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MOtiV&tiOﬂ Set-up

A.typlcal process @LHC @ P

with partonic process: mS T
)

(1) +3(p2) = H(ps) + E(pa) + X (px) RN

—CL

d*o(T) 87 5y dz
dM dcosf 3sM ;/T ?'Cij(T/Za:uf)Cij(ZyMamt,COSQ,ILLf):

s=(P1+ P2)%, 5= (p1 + p2)°

Mt2t (p3+p4) ’
2= Mg/3,7 = Mg/s

z — 1

is partonic threshold limit(soft)



Motivation Theoretical

"T'op quark is important both in SM & BSM...
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Motivation

Theoretical

o Softlimit: 3,¢1,m7 > 5(1 — 2)?

» Boosted soft limit:5,t1 > m3; > 5(1 — 2)* > mi(1 — 2)

Soft logs:

log"(1—2) |

1 — 2z

_|_

2

Small-mass logs: log™ Tt
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 Also a further application of SCE'T on top Physics
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Framework Two-step factorization

« Both soft limit and small-mass limit 1205.3662

 '|'he two limit are commutative(one by one and cross-check)



Framework Two-step factorization

1205.3662



Framework Two-step factorization

1205.3662

1. small-mass limit factorization: 2 =FE/Fnas

doy dx do,, n
(2, my, ) Z/ (2 mt,u)Dé/ﬁf ) (x mt,u)

dz r dx




Framework Two-step factorization

1205.3662



Framework Two-step factorization

1205.3662

2. matching the Kl to FIF with only light flavor like PDE

DC(lT/Lig_I_nh) (vatvlu) — Oa/t('z?mtv:u) Y D7§7tl) (vatmu)




Framework

Two-step factorization(cont.)

1205.3662

3. small-mass limit factorization

O’L](Zv M7 my, COSH? /Lf

& Ca/t(za m, /Lf) & Cb/f(z7 M, /Lf)
T
X C’ff(z,mt,uf) + O (Wt)




Framework Two-step factorization(cont.)

1205.3662



Framework

Two-step factorization(cont.)

4. soft limit factorization

"The same for anti-top

1205.3662




Framework Two-step factorization(cont.)

1205.3662

4. soft limit factorization

"The same for anti-top collinear scale

8



Framework Two-step factorization(cont.)

1205.3662
5. final collected factorization formula 1601.07020
in Mellin-space:
) o _
Cii (N, M,my,cos0, ug) =Tr |H;;(M,cos8,pur)s;;| In NZ,2 , M, cos 0, ¢
i f i




Framework

Mellin v.s Momentum

Momentum-Space(z)

« Avoid LLandu pole issues

'1'he differences are power suppressed:

1 — 2z

log™ (1 — z)

_|_

e Soft scale chosen numerically

10gm M(;—Z) 7
1 —2

V>S.

10

log"(—logz)

—logz |

Mellin-Space(N)
 Analytically get soft scale

 asy to organize products

e Deal with LLandu pole issues
e Numerically invert the transform

s ~ M/N
thas ~ m¢/ N



Framework RG improved

e Derive the anomalous dimension of different pieces

o Use RGEs to resum large logs

N _ L B M2
Cij(N7 :uf) =1Tr Uz](NalufnuhmuS)Hw(:uh) Ujj(Naﬂfauhaus)Sij (hl N2 27,“8)

S

X U%(Naﬂfmudhmuds) C%)(mta,udh)g% <ln N,u; ,,ud8> + O (_> + 0O (_t
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Framework

Matching

1. matching with soft-gluon resummation
2. matching with fixed order
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Results Mitt distribution
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Results

pT'(top) distribution
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Results

Preliminary
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Conclusions and future work

« Apply SCET to resume two type large logs in boosted-top pair
production

« 'I'he resummation effect in boosted regime is significant
 Iinish matching with NNLO results and @13 '1eV?
« Rapidity distribution

« Apply in other observables, bbar system?

17
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Backup

M? _
Ulpy, pn, prs) = exp {2SA(uh, fs) — aa(pons prs) In s aa(pig, ps) In N2
h

~

+ 200 (s fof) + 2004 (11, Mf)} u(M, cos 0, pun, pis)

m2

Up (i, fhdh, fhas) = €XD { — 2Sra(pan, pds) + ara (fan, ftds) In MTt — ara(ps, pras) In N?
dh
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as(ps) dov
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Backup

~ A7 as (L)
Uy, pn, s zexp{ g1(A, Ag) + g2 (A, Ap) gz(A, A }
(hey ) () (A Af) £ 92(A Ap) + — " g3(A Ay)
x u" (M, cos0, i, is)
41
Up (L, tdhs fds) = €XP o) g1 (Adhs Adss Af) + 9o (Adn, Adss Af)
Qs [h
| SLT ) 3D(>\dh,>\ds,)\f)}
Ff:usp i H. § ¢n, 8D )\ — aS(Mh)BO lnﬁa )\f — e (Iuh)ﬁ() 111 @
NLL NLO |[LO LO 2m s 2T [y
NNLL NNLO | NLO XNLO
NNLL' NNLO | NLO NNLO gy — as (f4n) Boln P a = as(Hn) By In
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