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FACTORIZATION THEOREM ... .o o oo

 Cross section for pp - M jets:

go_sn (Q, Qo) = Z /diﬁldCBz Z (Hm(Q, 1) @ Wi (Qo, 1))
a,b=q,q,qg m=2+M

* lowestorder: W,,(Qo, 1t ~ Qo) = fasp(®1) fo/p(z2) 1
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Hm(Q)M ™~ QO) — Z Hl(Qa Q) PeXp / d_uI‘H(/'L)
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SUPER-LEADING LOGARITHMS ..o seiecmmmeon

« one-loop anomalous dimension:

Vi R, 0 0o ... _ 2
0 Vs Ry 0 .. Vm:Vm+VG+ZV§1n(%) r=>S R+V:
i = Qs [0 0 Vg Rg ... + i=1,2 i=1,2
in . B , B B B
C') 0 0 V"? R, =R, + Z RS In (%) Hiu LT =Hy (R + Vi)
: : : i—1.2

» colortrace: (O, = (Hopnt T)" VE@)""VET 1)
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MOTIVATION

+ have seen resummation of: a,L* ~ O(1)

Qo asL?  agm?
20GeV || 1.774 1.690
50GeV || 0.762 1.418

- but: ayr® ~a,L* ~ O(1)
Q =500 GeV, a; = as(Qo)

» need to resum these contributions as well

Ao
> would also expect contributions like  — ~ 107...1077
B
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GLAUBER RESUMMATION

origin of 12 origin of 12

« generalize color trace:
/N /N

Clry = (Hopn (D) VE(T)2 VY (D) VO (D) * VOT @ 1)

» complicated structure at first sight
» can be solved analytically for general k (for quark induced processes)

e special caseSLL: k=1, {ry,re}={r,n—1r}
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COLOR TRACE EVALUATION - DETAILS

e start from SLL result and use:
» color algebra  [T¢, T3] =if* T8, i,j=1,...,M+?2

1
» quark induced processes {T%,T?} = Fd“b 1, +0;d®T¢, i=1,2

can always reduce T,T; — [T;,T;| +{T;,T;} —T; +1;

» most complicated result  T1WTT;, j>2
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GLAUBER RESUMMATION

e contribution:

. 2k J=l )n k s
Aghm _ ag L (—w)”Jkak' on+4 H (2 1 Tit+J—3)" H - A . 92—T2i_1
{r} ™ 4n N2 T (2n 4 2k)(2n + 2k + 1) et (2 g’=1 . 1)” 1 Nz ) fa NZ

2+M N
X { Z JJ (2_"”1 <H2+M(T1 — T2) . Tj) _ 70

(0'1 — O'Q)dabc<%2_|_M Tcll Tg T;))
71=3

—2(1 = dor,)J2 (27" Cr(Hoynm 1) + (1 =27 ) (Mo T - Ta)) }

Nc S Nc s o 2
w= ¢ L?, Wy = a 72, nzzm, Oqg = (91 = 0) : as = as(/Q Qo)
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GLAUBER RESUMMATION

e summed up contribution:

Ac=> > - ) Aoyt

k=1 T1 =0 'T'kao

oo o0 n n—ry—--—r2g—-2
L k.n
_SJ‘SJ‘SJ‘... § AJ{E}
k=1 n:O’r;L:O 'T'Qk;_]_:].
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EXAMPLE: qq — qq

e evaluate color traces with tree level hard function:

4 4
Ji(Ho(Ty —To)-T;)=—(Jy — J3)Crop > Ji(o1 = 03)d™ (Hy T{THTS) =0 (H41) =0p (HsTy-To) = ——
j=3 j=3

- forward scattering: 2Js = Jy — J3 = 2AY

Ao ~ {—21—“ AY [OF + % (N2 -2+t 4+ 1) (1 - 50r1)] aB}
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EXAMPLE: qq — qq

NI Q = 500GeV, AY =2 — 0<n<ook=1 ] 1) fixed number of
: —0=nZook=2 Glauber phases V¢
5| — 0<n<o0,ky=3 T

— 0<n<oo, 1<k <00 | EOO: k k
] ‘Z§SCJ' ~ CL)71_+_ 0 CL)7rO

n=0
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EXAMPLE: qq — qq

—N=1 2) fixed power of
large logarithm L

Q = 500GeV, AY =2

N
Ao ~ E wh Wk
k=1

Ao /op %]
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EXAMPLE: qq — qq

Q = 500GeV, AY =2

n,k
x| n+2k=
Q
S
~
o 2+
<1 |

0
2}
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RUNNING COUPLING

e so far: leading double logarithmic approximation
. J . g PP O{S:Ofs(\/ QQO)
» running coupling not included

e can use 1-loop running and still get analytic results! (no closed expression)

e (§) (58

» contributions to cross section similar
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RUNNING COUPLING: gqgq — qq (s

1o} Q =500GeV, AY =2 (@) ] fixed coupling
I o ' VS.
ol a running coupling
8-_
= |
B |
b 6f
< |
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GLUON-INDUCED PROCESSES

» problem: cannot reduce {T¢,T?}, i=1,2

° S LL Fesu It d | F'ea dy com p I I Cated . [Becher, Neubert, Shao: in preparation]

24+ M 4 6
Crp = —25672( {Z Jj Zc(r (Hayrr OV J2Zdz(-r)<712+M Si)}
1= =1
« more Glauber phases: symmetrized
%85 VG VG
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GLUON-INDUCED PROCESSES

« expect larger contribution to cross section

« general color trace for k = 2 possible to calculate
» ongoing project!

e need to evaluate traces like:

tr (FanFCFdFe) , tr (FanFchFeFf) : (Fa)mn — _,L'fa,mn
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CONCLUSION

« resummation of Glauber phases is possible

« contribution to cross section surprisingly small (for quark induced processes)
» fortunately, enough to take SLLs into account
» next pair of Glauber phases relevant for precise predictions in future

* running coupling can be included

« gluon-induced processes more complicated
» more Glauber phases = much smaller contribution?
» next pair of Glauber phases relevant for LHC
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