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_Meevo iMoo DiecoMcovo Conclusiors
The SHERPA event generator framework

e Two multi-purpose Matrix Element (ME) generators
AMEGIC++ JHEP02(2002)044
COMI ' JHEP12(2008)039
CS subtraction EPJC53(2008)501

A Parton Shower (PS) generator
CSSHOWER-+ JHEP03(2008)038

A multiple interaction simulation =
a la Pythia AMISIC++ hep-ph/0601012

A cluster fragmentation module
AHADIC++ EPJC36(2004)381

A hadron and 7 decay package HADRONS-++

A higher order QED generator using YFS-resummation
PHOTONS++ JHEP12(2008)018
Sherpa’s traditional strength is the perturbative part of the event
MEPs (CKKW), Mc@NLO, MENLOPS, MEPS@NLO
— full analytic control mandatory for consistency/accuracy
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Mc@NLO

Frixione, Webber JHEP06(2002)029

<O>NLO+PS — /dq)B B(A)((I)B) A(A)(t07/1€2) O<(I)B)

> / " g0, 2 ‘I’B’) Y A 13) O(@ )

+ / a4y |[R(® Z DM (@p)] O(@n)
Hoche, Krauss, MS, Siegert arXiv:1111.1220
o NLO weighted Born configuration BA) = B+ V + 1+ [d®;[D® — D®)]
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Mc@NLo Dijet - NLO Dijet - Mc@NLO Conclusions

McONLO

Frixione, Webber JHEP06(2002)029

<O>NLO+PS — /dq)B B(A)((I)B) A(A)(t07/1€2) O(‘I)B)

+ Z / . ao, 2 ‘I’B’) U AW, 1) O(@r)

+ / a4y |[R(® Z DM (@p)] O(@n)
Hoche, Krauss, MS, Siegert arXiv:1111.1220
o NLO weighted Born configuration BA) = B+ V + 1+ [d®;[D® — D®)]
e use D" as resummation kernels A (¢,') = exp [f:, do, D(A)/B]

e resummation phase space limited by ué = tmax
— starting scale of parton shower evolution
— should be of the order of the hard resummation scale
= first implementation to allow to study 1 uncertainty
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Mc@NLo Dijet - NLO Dijet - Mc@NLO Conclusions

McONLO

Frixione, Webber JHEP06(2002)029

(O)NLO+PS /d<I>B B (d5) A(A)(to,ﬂé)o(@B)

1o (D, 0,
+Z / aw, 2 qj; ) AN (t, 1)) O(PR)

+/d<I>R[R(<I>R) - ZDiA)(qm)} O(@p)

Hoche, Krauss, MS, Siegert arXiv:1111.1220
every term is well defined and NLO and NLL accuracy maintained if:

e DA = 3. D™ is full colour correct in soft limit
e DA) = Do DgA) contains all spin correlations in collinear limit
J DEA) and DES) have identical parton maps

=- conventional parton showers need to be improved for that

(A)

e.g. choose D; " = D§S) up to phase space constraints
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Mc@NLo Dijet - NLO Dijet - Mc@NLO Conclusions

Mc@NLO
Frixione, Webber JHEP06(2002)029

(O)NLO+PS /d‘I’B BM (@) | AW (to, 1) O(®p)

mo D™ (@g, d)
O L2 AW, 12) O(®
+Z/t h B(®p) (1:1Q) O(®x)

Hoche, Krauss, MS, Siegert arXiv:1111.1220
POWHEG and MC@NLO differ in choice of DEA) and 1
POWHEG 113) = § Shad, DEA) =pR
p; suitable projector on single soft-collinear singular region
—» exponentiates process-specific non-logarithmic terms

MC@NLO /i) = tmax, DYV = B - K;

3
modify to DEA) = f-B - K; for non-trivial colour structures

— exponentiates same as parton shower
Marek Schénherr IPPP Durham
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Mc@NLo

Dijet - NLO

Dijet - Mc@NLO

Short-comings of fixed-order QCD

Inclusive Jet Multiplicity (R=0.4)
7

e poor description in phase space g F \ \ \ \
regions with strongly hierarchical R e T Rt Phen Gt o 1769
=== SuErPA NLO
scales L 1= pr = 4 Hr
e poor perturbative jet-modeling wi L
(at most two constituents) w b
e no hadronisation, MPI effects w b ‘
o . Eoiumpras
e very pronounced in inclusive & 24| \ \ \ ;
dijet production 2 1,§ — ! :
g e e | E
s 4
2 L JE| | | -
os T —T1 1 T
2 3 4 5 6
Nt
cuts: pﬂ_l > 80 GeV, pi_zz > 60 GeV
no. jets ATLAS LO ME+PS NLO NP factor NLO+NP
>2 620 + 1.37 540 + 24 958(1)T3L¢ 559(5) 1193(3)T13¢ 1 0.95(0.02) | 1130(19)71%
>3 43+£0.135.% £1.7 | 93.4(0.1)7505 | 39.7(0.9) | 54.5(0.5)727, | 0.92(0.04) | 50.2(2.1)T32,
>4 || 43+004a"22 +£0.24]9.980.00)"72 | 3.97(0.08) | 5.54(0.12)75%% | 0.92(0.05) | 5.11(0.29)F 953
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Bern et.al._arXiv:1112.3940
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Mc@NLo Dijet - NLO Dijet - Mc@NLO

Short-comings of fixed-order QCD

Transverse momentum of the leading jet (R=0.4)
L B B B L B B
—e— ATLAS data

Eur.Phys.]J. Cy1 (2011) 1763
=== Suerra NLO
e = pg =3 Hr

e poor description in phase space
regions with strongly hierarchical
scales

do/dp, [pb/GeV]

e poor perturbative jet-modeling
(at most two constituents)

e no hadronisation, MPI effects

2 (v bl cd od ol ol ol

s : P
e very pronounced in inclusive & \
dijet production 2
g
BRI *
SRR AT
100 200 300 400 500 600 700 0

p. (leading jet) [GeV

cuts: pﬂ_l > 80 GeV, pi_zz > 60 GeV

no. jets ATLAS LO ME+PS NLO NP factor NLO+NP
>2 620 + 1.37500 + 24 958(1) 1348 559(5) 1193(3)T180 ] 0.95(0.02) | 1130(19)7123
>3 4340.13722% £ 1.7 | 93.4(00)T50% | 39.7(0.9) | 54.5(0.5)737, ]0.92(0.04) | 50.2(2.1)*22,
>4 || 43+004a"22 +£0.24]9.980.00)"72 | 3.97(0.08) | 5.54(0.12)75%% | 0.92(0.05) | 5.11(0.29)F 953
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+PS matched cals j 4



Mc@NLo Dijet - NLO Dijet - Mc@NLO

Short-comings of fixed-order QCD

Transverse momentum of the 2nd leading jet (R=0.4)

° poordescription in phasespace £ 10 ETTTTI T
. : . . O 4P —— ata
regions with strongly hierarchical 3 BurPhye), €7t (on1) 1765
| = 103 |t === Surea NLO
scales 3 o2 - fr = pir = 3 Hr
1=}
e poor perturbative jet-modeling T oo |
. C 1
(at most two constituents) By T
L e L
e no hadronisation, MPI effects ot b |
E S
. . B,
e very pronounced in inclusive & =N
. - <] 1B
dijet production 3 o~§? o N N sy s
D 0.4 ;4:
. . g o
e jet-p, turn negative in forward Z;;H i ‘ | ‘ ‘ L2

region unless y-dependent scale 00 a0 300 g0 00 600 700 oo
p1(2nd leading jet) [GeV]

is used (e.g. H\Y . ;
( & T ) cuts: ij_l > 80 GeV, pi_zz > 60 GeV

no. jets ATLAS LO ME+PS NLO NP factor NLO+NP
>2 620 + 1.37500 + 24 958(1) 1348 559(5) 1193(3)F132 [ 0.95(0.02) | 1130(19)T 128
>3 4340.13722% £ 1.7 | 93.4(00)T50% | 39.7(0.9) | 54.5(0.5)737, ]0.92(0.04) | 50.2(2.1)*22,
>4 || 43+004a"22 +£0.24]9.980.00)"72 | 3.97(0.08) | 5.54(0.12)75%% | 0.92(0.05) | 5.11(0.29)F 953

Bern et.al.arXiv:1112.3940
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Mc@NLo Dijet - NLO Dijet - Mc@NLO

Short-comings of fixed-order QCD

Transverse momentum of the 3rd leading jet (R=0.4)

.poordescrlptlon in phasespace % SRR R R R R R AR RERN R
. . . . Q 10 —— ata
regions with strongly hierarchical £ B FutPhye) 71 (a011) 1765
— 107 === Suerra NLO
scales S pe=px = Hr
& 10 E
e poor perturbative jet-modeling © h
(at most two constituents) b
e no hadronisation, MPI effects B
e very pronounced in inclusive & 29 EH E
dijet production - S E
. . . D ;i ---------- "' =% i I E
e jet-p, turn negative in forward N ' E
ST ATV VANV WAVIVIN IFAIAS AN | PR AAAA |
0.5

region unless y-dependent scale 5 e 130 200 250 300 350 400 450 5
P (3rd leading jet) [GeV

cuts: pﬂ_l > 80 GeV, pi_zz > 60 GeV

0

=3

is used (e.g. H;y))

no. jets ATLAS LO ME+PS NLO NP factor NLO+NP
>2 620 + 1.37500 + 24 958(1) 1348 559(5) 1193(3)F132 [ 0.95(0.02) | 1130(19)T 128
>3 4340.13722% £ 1.7 | 93.4(00)T50% | 39.7(0.9) | 54.5(0.5)737, ]0.92(0.04) | 50.2(2.1)*22,
>4 || 43+004a"22 +£0.24]9.980.00)"72 | 3.97(0.08) | 5.54(0.12)75%% | 0.92(0.05) | 5.11(0.29)F 953

Bern et.al.arXiv:1112.3940
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Dijet - NLO Dijet - Mc@NLO Conclusions

Case study: Inclusive jet & dijet production

Describe wealth of experimental data with a single sample (LHC@7TeV)
Mc®@NLO di—jet production: Héche, MS arXiv:1208.2815
o pp/p =3 Hr, pg=3p1
e CT10 PDF (as(myz) = 0.118)
e hadron Ievel. calc-ulatiop MPI
fully hadronised including MPI
e virtual MEs from BLACKHAT

Giele, Glover, Kosower
Nucl.Phys.B403(1993)633-670

Bern et.al. arXiv:1112.3940
o P >20 GeV, p? > 10 GeV HQ HE IR

Uncertainty estimates: variation variation
 ur/r € (5.2l 1% g
° 1q €[5 V2 i
e MPI activity in tr. region & 10%

variation

Marek Schénherr IPPP Durham
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Mc@NLo Dijet - NLO Dijet - MC@NLO

Case study: Inclusive jet & dijet production

Describe wealth of experimental data with a single sample (LHC@7TeV)
Mc®@NLO di—jet production: Hoche, MS arXiv:1208.2815
o pp/p =3 Hr, pg=3p1
e CT10 PDF (as(myz) = 0.118)

Inclusive jet multiplicity (anti-kt R=0.4)

Y T T T T
. © —e— ATLAS data

e hadron level calculation . EurPhysJ. C71 @ott) 1763

. . . 107 —— Swerra MC@NLO =

fully hadronised including MPI wr=ne=tHr po=1p.

. 104 —

e virtual MEs from BLACKHAT
Giele, Glover, Kosower 103 ik, i variation

Nucl.Phys.B403(1993)633-670
Bern et.al. arXiv:1112.3940 10

o pJl >20 GeV, p? > 10 GeV

Jq variation
MPT variation

,

A+BLACKHAT
| |
l l I I

. 15 E

. . :E B . | | I | I
Uncertainty estimates: B _— f | I
1 def * E

® r/F € [5,2] Kr/F 2 : ; : .
Niet

° 1Q € [ 75, V2 us'
e MPI activity in tr. region & 10%

Marek Schénherr IPPP Durham
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[pb/GeV]

do/dp

Case study: Inclusive jet & dijet production

Jet transverse momenta (anti-kt R=0.4)

Hoche, MS arXiv:1208.2815

—e— ATLAS data
EurPhys]. C71 (2011) 1763
—— StErPA MC@NLO
wr=pr= 31 Hr, po=13p.
Jr, i variation
Jg variation
MPI variation

15t jet

2nd jet
%1071

MC/data

MC/data

MC/data

MC/data

- rd jet -

E ilo’z E

F o gthjet ]

[ x107 7
TIERPA+BLACKHAT

o AN AT ARTIN RFY PP EPIIT I
100 200 300 400 500 600 700 800

po[GeV]

nties in NLO+PS matched calculations of




Case study: Inclusive jet & dijet production

Scalar sum of jet transverse momenta (anti-kt R=0.4) Hoéche, MS arXiv:1208.2815
= R e e R R R RS R
S \ \ N \ ] 1 \ \ \ g
9 1ot b - 5 1
3 o= —e— ATLAS data El s B
- C EurPhys.J. C71 (2011) 1763 ] r i
z r —— Suerea MC@NLO 1 £ i | | | 1
I —ur— 1H _1 T Rl |
B 103 MR =pE= 4 Hr, o m,z % A e T T B
r g, i variation ] o5 —
r Hq variation 1 F Niet 22 ]
2 ” | [ ]
TE MPI variation El IR RN I NRTRAN BUTRTN BT B
3 3 A
10" = - B B
E I s f | 1
E 7 s - 4
F Neez3 1 2 B l l l 1
roxio! 1 0¢ [ ! I [ ]
. - C ]
E | 0.5 — —
E ] r > 7
F N2 ] £ Nt 23 ]
[ ] e
1071 — r 1
£ El 15 A
Sl oNesa 1 = ¢ ]
10 et = ] L ]
x10-2 T qF i
g E ]
= [ ]
103 — o5 N >4 =
E 3 L ot > 1
E StErrA+BLACKHAT 3 L ]
L b b b b b b0 d Ele b b b b b b0 d
200 400 600 800 1000 1200 1400 1600 200 400 600 800 1000 1200 1400 1600
Hy [GeV] Hy [GeV]
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Dijet - NLO Dijet - Mc@NLO

Case study: Inclusive jet & dijet production

Hoche, MS arXiv:1208.2815

3-jet-over-2-jet ratio
Pl o determined from incl. sample
2-jet rate at NLO+NLL

3-jet rate at LO+LL

e common scale choices
— varied simultaneously

Rz

HF, MR variation
i variation
MPI variation

0.8

0.6

—e— CMS data
Phys. Lett. B 702 (2011) 336

Suerra MC@NLO
0.2 1

Wr=pr=jHr, po=3pL

e at large Hy large MPI
uncertainties
— better MPI physics needed
(soft QCD)

e similar description of related
ATLAS observables

SHERPA+BLACKHAT

MC/data

Marek Schénherr IPPP Durham
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Case study: Inclusive jet & dijet production

Hoche, MS arXiv:1208.2815

jets

3 jets over 2 jets ratio (anti-kt R=0.5) 3 jets over 2 jets ratio for p’, ~ > 60 GeV (anti-kt R=0.4)
o 1 T T T o 06 L L B B o
r 1, {R variation ] e C MR, HE _va_riation B
s Ho variation ] z = p variation 0 =
r MPI variation 5| > £ MPI variation =|
L 3 L) F =
0.6 — — o B
r Bl o £ ]
n ] e e -
0.4 L —e— CMS data 7 % E —e— ATLAS data B
. Phys. Lett. B 702 (2011) 336 -| B r EurPhys]. C71 (2011) 1763
L s MCGNLO ] 3, C —— SHERPA MC@NLO |
0.2 ks M _1, E ur =wur=1Hr, po=3pL 3
= MR =pr=4Hr, po=,p1 m =
[ SuErpA+BLACKHAT ] L SuerPA+BLACKHAT J
ok ] — :H}:H}H:}H:}:{
= k] E
2 ﬁ " b l | E
s ¢ ' ' E
e e b b 144

Marek Schénherr IPPP Durham
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Case study: Inclusive jet & dijet production

Inclusive jet transverse momenta in different rapidity ranges Hoche, MS arXiv:1208.2815
o 10F L e T L s A T L e
& E s
S —e— ATLAS data =
-'é Phys. Rev. D86 (2012) 014022 S
N —— Surrea MC@NLO =
3 R =pe =3 Hr, po=j3p.
] —— SwEren MCGNLO :’;
pr=pr=4HY, po=}p. Bl
R, M variation =

Hg variation

MPI variation

MC/data
—
T

=
gm — Ail_l.-hl*
5 'LU‘T‘:FW
=
A" RER
=
§ 41 |
g E T == e iin ol
Z osE21<|yl<28
I S| | I S|
E —+ -
s 5
g E
T L
g
= 28 < |yl < 3.6
Fphe e T e I A
=
=
z
, 9
ST g BR coeliess 3
Ll | Ll PR AT E|
10 103 102 103
po [Gev] p1 [Gev]
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do/dmy; [pb/TeV]

Marek Schénherr

Uncert:

ijet invariant mass spectra in different rapidity ranges

—e— ATLAS data
Phys. Rev. D86 (2012) 014022
—— SuerrA MC@NLO
pr=pr=1Hr, po=3pL
—— Sumxra MCANLO
0

wr=pr =3 H, po=jgp.

Jg, iy variation
g variation

MPI variation

SHERPA+BLACKHA

MC/data MC/data MC/data MC/data MC/data MC/data MC/data MC/data MC/data

15

05

15

05

15

05

T

JMUMRERE

-

‘
‘

nties in NLO+PS matched calcula

my; [TeV]

mya [GeV]
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Case study: Inclusive jet & dijet production

Hoche, MS arXiv:1208.2815

T T T
40 <y <44
| |

Try different scale

15
05

o pr/p =L HY with

(v) _ 0.3 "
HT — ZiEjets pl,i e ‘yboost Jl‘

Tl

15

3 . T T2

. 05 35<y* <40
With Yboost = 1/Mjets Ziejets Yi - -+ i ot
o reduces to pip/p = £ p1 ¥V 0sE ja0<y<as TS
i 1 R - ‘ .
with y* = 5|y1 — yo for 2 — 2 M3 M
and captures real emission PRI, D

. 15
dynamics
osfy 20y g5 A

Ellis, Kunszt, Soper PRD40(1989)2188

15

e better description of data at

05

MC/data MC/data MC/data MC/data MC/data MC/data MC/data MC/data MC/data
rrTTTT

large rapidities, as expected 5
1
o5 M0<y<1S L
v EH ] R
= —&—hﬁaﬂd#&#“%
osf (05<yTel0 -
= ] ———
1 bt AAAAAAAK"*M
osEil  VE0S L ‘

h ' mya [GeV]
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Case study: Inclusive jet & dijet production

Hoche, MS arXiv:1208.2815

Try different scale BT
° /LR/F:iHéwy) with :;g "2? é

Y . —yil O F 3

Hq(“ ) — Ziejets PLi e0 3|Yboost — i | g osb E

H — [ 1stjet B

With Yooost _1/njetszi€jet5 Yi O'éi}ulu}m1}1111}1111}1111}1111 e

* 14— -

e reduces to pip p = 3 pL e’ b E
Withy*=%|y1—y2|for2—>2 § 1:%1 [ — ‘ ]
and captures real emission # o8 ::JC:_’FE_H_'_H: =
dynamics S T DR FI T TR -

Ellis, Kunszt, Soper PRD40(1989)2188 e E

e better description of data at S e E
large rapidities, as expected ST = = vt
description of most other observ-  © E
ables worsened £ E
®] 3

= |

need proper description of forward *° st
physics (e.g. (B)FKL) e e e e e e e

o [GeVl
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Case study: Inclusive jet & dijet production

Inclusive jet transverse momenta in different rapidity ranges Hoche, MS arXiv:1208.2815

B e B B B

Leading dii —e— ATLAS data B
el“ ing dijet JHEP 09 (2011) 053

L § 1
selection —— SuErra MC@NLO

L pr=pr=1Hr, po=1%p.

Gap Fraction
MC/data

81— JF, g variation -

MC/data

Jg variation
MPI variation

240 GeV < | < 270 GeV/
L +f 1

210 GeV < | < 240 GeV
+5 4

MC/data

MC/data

180 GeV < p < 210 GeV
+4 +

150 GeV < | < 180 GeV
+3 I
E B 05
*‘_‘_‘—o—\__\___\__ 120 GeV < p, < 150 GeV. 15 =
F +2 E

2 = — E
90 GeV < | < 120 GeV C
L +1 4 0.5 1
15 =

70GeV < p < 90 GeV E
SHERPA+BLACKHAT 70GeV < p < 9o GeV

olowv v b b b b By o5t el P b b e
o 1 2 3 4 5 6 o 1 2 3 4 5 6

MC/data

e

MC/data

MC/data
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Case study: Inclusive jet & dijet production

Inclusive jet transverse momenta in different rapidity ranges Héche, MS arXiv:1208.2815
P e e e e A e e L o o LA B e
-1 k] E
g —e— ATLAS data 1 E
£ | ot " et |
K] —— SuErra MC@NLO =
r ur=pr=1Hr, po=3p1 4 p
8l JF, pig variation 4 =
4 variation o
MPI variation =
1 =
L 240 GeV < p| < 270 GeV/ K
+6 2
g
6 — =
210 GeV < p; < 240 GeV
+5 =
£
]
=z
g
180 GeV < p; < 210GeV | =
4
4 s
g
150 GeV < p; < 180 GeV 3
+3 9]
=
120 GeV < j; < 150 GeV s
2 £
]
2 o
90GeV < py < 120 GeV =
1
s
k-1
o
70GeV < p; < 90 GeV o F
= L 70GeV <p, < goGeV
ol b b biway o5t tu b P b b s
o 1 2 3 4 5 6 o 1 2 3 4 5 6
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Case study: Inclusive jet & dijet production

Hoche, MS arXiv:1208.2815

e small-Ay region

= small uncertainty on I
. . . 9 E
additional jet production = o5
o large-Ay region z ‘f’
= all uncertainties sizable g st
] 157 ‘
S LE
e small-p, region g 03 F 1soGey <pu <0GV ‘ ‘ 3
= dominated by perturbative s s T TR
uncertainties -
= 0-5;15oGe\‘/<ﬁl<ﬂ&>GeV | | | E
OIarge—ﬁlreglon P R A A R
= non-perturbative S ok = =
. . = £ 120GeV < | < 150 GeV 3
uncertainties as large as 93 B
perturbative uncertainties I
o) E |
. . = = GeV < | < 120 GeV |
Reduction of theoretical uncer- ~ o557 L Pt bbb
tainty necessitates better under- F | ]
- o E
standing of soft QCD and non- =  { moqcpcpey | 0 000
factorisable contributions ° ! : 3 4 S
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Case study: Inclusive jet & dijet production

Mean Number of Jets in Gap

Inclusive jet transverse momenta in different rapidity ranges

Hoche, MS arXiv:1208.2815

[ Leading dijet —e— ATLAS data ] E E
[ selection JHEP 09 (2011) 053 1 g E
- —— SwErrPa MC@NLO 1 2 . =
L mR=pp=iHr, po=ip. ] ¢ g
L 1 08
L J, i variation ] E
r 1@ variation ] 06—
L MPI variation 4 14 B
L d g 12
L 1 =
E
[ 1 9
[ 4<8y<s 1 X
[ +3 ]
[ 1 E
[ ] Et
L 34 g 12
| ]
3
®)
=
] A
2<Ay <3| ] 2fy<s3
+1 ]
] ]
1 =
4 el
4 9
<Ay <
<dy<2 Y
TPACKTIAT 1 L 1<Ay<z2
e I APV IFANAIVEN POV AV IFANATEN AN M| R = N AP U N S U W
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Case study: Inclusive jet & dijet production

Inclusive jet transverse momenta in different rapidity ranges Hoéche, MS arXiv:1208.2815
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Case study: Inclusive jet & dijet production

Forward energy flow in dijet events, pIf*® > 20 GeV

Hoche, MS arXiv:1208.2815
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Mc@NLo Dijet - NLO Dijet - Mc@NLO Conclusions

Complete estimate of theoretical uncertainties

Perturbative uncertainties:

o unphysical scales of perturbative calculation pp, g, pg in any
fixed-order-resummation matched calculation (LOPS, NLOPS, etc.)
— central value fits surprisingly good given perturbative uncertainties

o PDF uncertainties individually through respective error sets or replica

globally through PDF4LHC accord (needs individual tunes for
non-perturbative physics modelling for at least every central set)

Non-perturbative uncertainties:

e modelling uncertainties for non-perturbative physics with only little first
principles basis
proper: use full set of eigentunes obtainable through e.g. PROFESSOR
approximate: use canonical variation of characteristic activity measure
- MPI: (Nep) & 10% of plateau in transverse region
- hadronisation: (Nc,) +1 at LEP
- intrinsic k|, beam remnants, ... ?
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Mc@NLo Dijet - NLO Dijet - Mc@NLO Conclusions

Conclusions

e SHERPA's MCONLO formulation allows full evaluation of perturbative
uncertainties (1r, pr, 1Q)
e MCONLO can be easily combined with MEPS — MENLOPS

e MC®ONLO is a necessary input for NLO merging — MEPS@NLO
= see Frank’s talk

= will be included in next major release

Current release: SHERPA-1.4.1
http://sherpa.hepforge.org

e precise theoretical calculations need to be confronted with data as
differentially as possible over as large a phase space as possible to identify
physics region that needs improvement
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http://sherpa.hepforge.org

Conclusions

Thank you for your attention!
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Case study: Inclusive jet & dijet production

Dijet azimuthal decorrelation in various pld bins Héche, MS arXiv:1208.2815
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Case study: Inclusive jet & dijet production

Central transverse thrust in different leading jet p, ranges Hoéche, MS arXiv:1208.2815
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Case study: Inclusive jet & dijet production

Central transverse thrust minor in different leading jet p, ranges Hoéche, MS arXiv:1208.2815
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