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nproc | f(p1) + f(p2) — , ' ' Order
1 WH(— v(ps) + e+(p4)) NLO
6 W= (— e (p3) + 7(p4)) NLO
11 W (— v(ps) + et (ps)) + f(ps) NLO
12 W (= v(ps) +e*(ps)) + v(ps) NLO
13 W (— v(ps) + 6+(p4)) + &(ps) NLO
14 W+ (— v(ps) + e (ps)) + &(ps) [massless] - | NLO
16 W= (- e (ps) + 7(ps)) + f(ps) NLO
17 W= (= e (ps) + 7(p4)) + v(ps) NLO
18 | W (— e (ps) + 7(pa)) + c(ps) NLO
19 W~ (— e (ps) + P(pa)) + c(ps) [massless] NLO
20 W (— v{ps) + e*(p4)) + b(ps) + b(ps) [massive] LO
21 W (— v(ps) + €*(ps)) + b(ps) + b(pe) NLO
22 W (— v(ps) + " (ps)) + f(ps) + f(pe) NLO
23 W (= v(ps) + e™(pa)) + f(ps) + f(pe) + f(p7) LO
24 W (= v(ps) +e*(ps)) + b(ps) + b(ps) + f(p7) LO

125 W= (— e (ps) + 7(p4)) + b(ps) + b(ps) [massive] LO
26 W= (— e (ps) + 7(pa)) + b(ps) + b(ps) | NLO
27 W=(— e (ps) + U(ps)) + f(ps) + f(Ps) NLO
28 W (— e (ps) + 7(ps)) + f(ps) + f(pe) + f(pr) LO
29 W~ (— e (ps) + 7(p4)) + b(ps) + b(pe) + £ (p7) LO
31 Z%(— e (p3) + et (py)) NLO
32 Z%(— 3 x (v(p3) + 7(p4))) NLO
33 Z°(— b(ps) + b(p4)) | NLO
41 Z°%(— e~ (p3) + e*(pa)) + f(ps) NLO
42 Zo(— 3 x (v(p3) + P(p4))) — [sum over 3 v} + f(ps) | NLO
43 Z°(— b(ps) + b(pa)) + f(ps) __|NLO
44 Z%(— e (ps) + et (pa)) + f(ps) + f(pe) NLO
45 Z°%(— e~ (ps) +€*(pa)) + f(ps) + f(pe) + f(p7) LO
48 Z%(— e (p3) + et (pa)) + v(ps) NLO
49 Z°%(— 3 x (v(ps) + P(p4))) — [sum over 3 v] + y(ps) | NLO
50 Z%(— e (ps) + T (ps)) + b(ps) + b(ps) [massive] LO
51 Z"(-ﬁ e”(ps) + €*(p4)) + b(ps) + b(ps) NLO
52 Zo(— 3 x (v(p3) + 7(pa))) + b(ps) + b(pe) NLO
53 Z°(— b(ps) + b(pa)) + b(ps) + b(ps) NLO
54 | 2°(— e"(ps) + et (pa)) +b(ps) + b(ps) + f(pv) LO
56 Z%(— e (ps) + e (pa)) + c(ps) + c(ps) NLO
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e
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fp1) + fp2) — -

nproc Order
61 WH(— v(ps) + et (ps)) + W (— e (ps) + 5(pe)) NLO
62 W (— v(ps) + et (ps)) + W (— q(ps) + 3(ps)) NLO
63 W (— q(ps) + q(ps)) + W (— e~ (ps) + 7(ps)) NLO
64 W*(—-> v(ps) +et(ps)) + W™ (—* e”(ps) + 7(ps)) [no pol] NLO
66 W*(— q(ps) + q@(ps)) + W~ (= e~ (ps) + 7(ps)) -+ f(p7) NLO |
1 | WH (= v(ps) + ut(ps)) + ZO(—* e~ (ps) +e* (ps)) NLO
72 W (— v(ps) + ut(pa)) + Z°(— ve(ps) + Te(ps)) NLO
73 W (= v(ps) + 1t (pa)) + Z°(— b(ps) + b(ps)) NLO
176 W= (— p~(ps) + 2(pa)) + Z°(— € (ps) + ™ (ps)) NLO
77 | W (— e (ps) + 7(ps)) + Z°(— v(ps) + 5(ps)) NLO
78 W~ (= e (ps) + 7(pa)) + Z°(— b(ps) + b(ps)) NLO
81 | Z%— p(p3) + u*(pa)) + Z°(— e (ps) + €™ (pg)) NLO
82 Z°(— e (ps) +e+(p4)) + Z°%(— 3 x (v(ps) + 7(pe))) NLO
83 Z°(— e~ (ps) + e*(ps)) + Z°(— b(ps) + b(ps)) NLO
84 Z°(— b(ps) + b(pa)) + Z°(— 3 x (v(ps) + U(ps))) NLO
85 Z°(— e (p3) + et (pa)) + Z°(—= 3 x (v(ps) + P(pe))) + [ (p7) LO
86 Z°(— w(ps) + uF (pa)) + Z°(— e (ps) + e*(ps)) [no 7*] | NLO
87 Z°(— e (p3) + +(174)) + Z°(— 3 x (v(ps) + 7(ps))) [n0 7*] NLO
88 Z%(— e (ps) + e*(pa)) + Z°(— b(ps) + b(pg)) [no 7*] NLO
89 Z°(= b(p3) + b(pa)) + Z°(= 3 X (v(ps) + 7(ps))) [no 7*] NLO
91 W*(— v(ps) + et (pa)) + H(— b(ps) + b(ps)) NLO
92 WH(— v(ps) + e*(pa)) + H(— WH(v(ps)et (ps)) + W~ (e (p7)7(ps))) NLO
96 W= (— e (ps) + 7(p4)) + H(— b(ps) + b(pe)) NLO
97 W~ (— e (ps) + P(pa)) + H(— WH(v(ps)e* (ps)) + W (e (pr)7(ps))) NLO
101 | Z%— e (ps) + € (pa)) + H(— b(ps) + b(pe)) - NLO
102 Z°(— 3 x (v(ps) + 7(p4))) + H(— b(ps) + b(ps)) NLO
103 Z°(— b(ps) + b(ps)) + H(— b(ps) + b(pe) NLO
106 | Z%(— e (ps) + et (pa)) + H(— W (v(ps)et(pe)) + W (e~ (p7)7(ps))) NLO
107 | Z%— 3 x (v(ps) + D(pa))) + H(— W (v(ps)et(ps)) + W (e~ (pr)#(ps))) | NLO
108 | Z°(— b(ps) + b(pa)) + H(—= W (v(ps)et (pe)) + W~ (e~ (pr)7(ps))) NLO
111 H(—é b(p3) + b(p4)) NLO
112 |H(—r (ps) + 77 (p4)) | NLO
113 | H(— WH(v(ps) + et (pa)) + W~ (e (ps5) + 7(ps))) NLO
114 | H(— Z°(p (ps) + wt(pa)) + Z°(e(ps) + €™ (pg)) NLO
115 | H(— Z°(3 x (v(ps) + 7(p4))) + Z°(e (ps) + €™ (ps)) NLO
116 | H(— Z°(u (ps) + p* (pa)) + Z°(b(ps) + b(ps)) NLO
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fo1) + fp2) = -

nproc Order
141 | H(— b(ps) + b(pa)) + b(ps)(+9(pe)) NLO
142 | H( bpa) + b(pa)) + blps) (+blre) NLO
143 H(— b(p3) + b(p4)) + b(ps) + b(ps) [both observed] NLO
151 [ t(— v(ps) + e*(ps) + b(ps)) + t(— blpe)) + e~ (pr) + 7(ps)) LO
152 | t(— v(ps) +e*(p) + blps)) + H— B(pe)) + a(pr) + 2(ps) 1O
156 | t(— v(ps) +e*(pa) + b(ps)) + t(— F(pr) + € (ps) + b(ps)) + g(po) LO
157 tt [for total Xsect] . NLO
158 bb [for total Xsect] NLO
159 cc [for total Xsect] NLO
160° | tf + g [for total Xsect] ' LO
161 t(— v(ps) + e (ps) + b(ps)) + q(pe) [t-channel] NLO
162 | t(— v(ps) + e*(ps) + b(ps)) + q(pe) [decay] NLO
166 t(— e (ps) + 7(pa) + b(ps)) + a(pe) [t-channel] NLO
167 | &(— e~ (ps) + 7(pa) + b(ps)) + q(pe) [decay] NLO
171 t(— v(ps) + et (p4) + b(ps)) + b(ps)) [s-channel] NLO
172 t(— v(ps) + €*(ps) + b(ps)) + b(pe)) [decay] NLO
176 t(— e (ps) + 7(pa) + b(ps)) + b(pe)) [s-channel] NLO
177 | {(— e"(ps) + 7(pa) + b(ps)) + b(ps)) [decay] NLO
180 | W (— e (ps) + D(pa)) + t(ps) NLO -
181 | W(— e (ps) + 7(pa)) + t(v(ps) + €™ (ps) + b(pr)) NLO
182 | W (— e (ps) + D(pa)) + t(v(ps) + " (ps) + b(pr)) [decay] NLO
185 W+(—> V(p3) + e+(p4)) + t(p5) ~ NLO
186 | W*(— v(ps) + €™ (pa)) +t(e™ (ps) + 7(ps) + b(p7)) NLO
187 | W(= v(ps) + e*(pa)) +t(e” (ps) + P(pe) + b(pr)) [decay] NLO
190 | t(ps) + t{pa) + H(ps) | ) LO
191 | t(= v(ps) +e*(ps) + b(ps)) + t(— ¥(pr) + e (ps) + b(pe)) + H (py + P1o) LO
196 | t(— v(ps) + e (pa) + b(ps)) + t(— 7(pr) + e (ps) + b(pe)) + Z(e™ (po), ¥ (pr0)) | LO
197 | t(= v(ps) + € (pa) + b(ps)) + t(— 7(pr) + e~ (ps) + b(ps)) + Z(b(ps). b(pro)) | LO
201 H(— b(ps) + b(ps)) + f(ps) [full mt dep.| LO
202 | H(— 77 (p3) + 77 (pa)) + f(ps) [full mt dep] LO
203 | H(— b(ps) + b(pa)) + f(ps) | NLO
204 | H(— 77 (p3) + 7" (p4)) + f (p5) NLO
206 A(— b(ps) + b(ps)) + f(ps) [full mt dep.] LO
207 A(—= 77 (p3) + 7 (pa)) + f(ps) [full mt dep.] LO
208 H(—= W*(— v(ps) + et (pa)) + W (— e (ps) + 7(ps))) + f(p7) NLO |
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T T F ) = ...

nproc | Order
211 | H(— b(ps) + b(ps)) + f(ps) + f(ps) [WBF] NLO
212 | H(— 7~ (ps) + 7" (p4)) + f(ps) + f(pe) [WBF] NLO
213 | H(—= W*(v(ps)e™ (pa)) + W (e (ps)7(pe))) + f(p7) + f(ps) [WBF] | NLO
216 | H(— b(ps) + b(ps)) + f(ps) + f(ps) + f(pr) [WBF+jet] NLO
217 | H(= 77 (ps) + 77 (pa)) + f(ps) + f(ps) + f(pr) [WBF+jet] NLO
221 | 77 (= e"(ps) + De(pa) + v (p5)) + 7 (= Ur(ps) + ve(pr) + €7 (ps)) | LO
261 Z%(— e~ (p3) + et (ps)) + b(ps) NLO
262 | Z°(— e (ps) + et (pa)) + c(ps) NLO
263 | Z%(— e (ps) + e (ps)) + b(ps) + b(ps) [1 b-tag] NLO
264 | Z°%(— e (ps) +e"(pa)) +&(ps) + c(pe) [1 c-tag] NLO
266 Z%(— e (p3) + e (pa)) + b(ps) (+b(ps)) NLO
267 | Z°(— e (ps) + € (pa)) + c(ps)(+2(pe)) | NLO
271 H(b(ps) + b(p4)) + f(ps) + f(pe) [in heavy top limit] LO
272 H(r~(p3) + 7% (p4)) + f(ps) + f(ps) [in heavy top limit) LO
273 | H(b(ps) + b(pa)) + f(ps) + f(pe) + f(pr) [in heavy top limit] LO
274 H(r=(p3s) + 77 (pa)) + f(ps) + f(pe) + f(p7) [in heavy top limit] LO
311 | f(p1) +b(p2) = WH(— v(ps) + ¥ (pa)) + b(ps) + f(ps) LO
316 | f(p1) +b(p2) = W~ (— e (ps) + 7(pa)) + b(ps) + f(ps) LO
321 | f(p1) +b(p2) — W (— v(ps) + e (pa)) + c(ps) + £(ps) LO
326 f(p1) +b(pe) » W (— e (ps) + 7(pa)) + c(ps) + f(ps) LO
331 W (— v(ps) + et (pa)) + c(ps) + f(ps) [c-s interaction] LO
336 W= (— e (p3) + 7(ps)) + c(ps) + f(ps) [c-s interaction] LO
341 Z°(— e~ (ps) + €¥(pa)) + b(ps) + £ (ps) [+ (p7)] NLO
{302 | 2000 e(pg) + € (p1)) + bips) + F(pe) b (o) (REAL)
346 | Z%— e (ps) + et (pa)) + b(ps) + f(pe) + f(p7) LO
347 | Z°%(— e (ps) + et (p4)) +b(ps) + f(pe) + b (p7) LO
351 Z°(— e~ (ps) + e*(pa)) + clps) + f (ps)[+f ()] NLO
352 | Z%(— e (p3) + et (pa)) + clps) + f(pe)[+c (p7)] (REAL)
356 | Z°%(— e (ps) + et (p4)) + clps) + f(ps) + f(p7) LO
357 Z°(— e (ps) +e*(pa)) + cps) + f(ps) + ¢ (pr) LO
902 — | [Internal consistency checks] -

Table 5: Processes indicated by choice of the variable nproc.
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Process

Ve{Z, W}

Comments

Calculations completed since Les Houches 2005

1. pp — VVijet

2. pp — Higgs+2jets

3pp—-VVV

WW jet completed by Dittmaier/Kallweit/Uwer [3];
Campbell/Ellis/Zanderighi [4] '

and Binoth/Karg/Kauer/Sanguinetti (in progress)

NLO QCD to the gg channel

completed by Campbell/Ellis/Zanderighi [5];

NLO QCD+EW to the VBF channel

completed by Ciccolini/Denner/Dittmaier [6,7]

Z ZZ completed by Lazopoulos/Melnikov/Petriello {8]
and WW Z by Hankele/Zeppenfeld [9]

Calculations remaining from Les Houches 2005

4. pp — tEtbb

5. pp — tt+2jets
6. pp — V'V bb,

7. pp — VV+2jets

8. pp — V+3jets

relevant for ttH

relevant for ttH

relevant for VBF — H — V'V, t{H
relevant for VBF — H — V'V

VBF contributions calculated by
(Bozzi/)Jiger/Oleari/Zeppenfeld [10-12]
various new physics signatures

NLO calculations added to list in 2007

9. pp — bbbb

Higgs and new physics signatures

Calculations beyond NLO added in 2007

10. gg — W*W* O(a?a?)
i1. NNLO pp — #f
12. NNLO to VBF and Z/~y+jet

backgrounds to Higgs
normalization of a benchmark process
Higgs couplings and SM benchmark

Calculations including electroweak effects

13. NNLO QCD+NLO EW for W/Z

precision calculation of a SM benchmark

Table 1: The updated experimenter’s wishlist for LHC processes

VBF = Vu(:rt Rota Fusion
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