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Introduction @

Mar 2014 CMS Preliminary

97 TeV CMS measurement (L < 5.0 fb™)
$8 TeV CMS measurement (L < 19.6 fb™)

» Accurate modeling
of V+jets production
crucial for the CMS
physics program
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» Sensitive to several

aspects of QCD
phenomenology

+ pQCD
+ PDFs and MC tunes
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> Excellent overall agreement with SM theory
over several orders of magnitude!
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Differential W + jets at 7 TeV )
PLB 741 (2015) 12

» W—=pv + at least 1 jet with pt > 30 GeV
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Differential W + jets at 7 TeV )
PLB 741 (2015) 12
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» Z—uu,ee + at least 1 jet, compared to:

> Sherpa2: NLO ME (Z+0/1/2j)

+ LO ME (=4)) + PS

» Madgraph + Pythia (<4j)

> BlackHat + Sherpa

> Good agreement in jet multiplicity
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Differential Z + jets at 8 TeV

Differential cross section as a function of Z pr
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W, Z + heavy flavor

» /+b,bb: good agreement with NLO predictions, some discrepancy for nearby b-jets:
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Differential Z/y ratio at 8 TeV
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Differential yy + jets at 7 TeV
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jets production
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EWK Z + 2 jets production @
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Conclusions @

> Several measurement of V + jets production at the LHC have
been performed by CMS using the 2011 and 2012 datasets

> Deep understanding of these processes is a key ingredient
for success in searches for new physics in Run 2

> Overall agreement between data and SM predictions is very good

+ Merged NLO calculations provide the most accurate description

> | ooking forward to Run 2 data to extend the reach of the
measurements to regions of the phase space not probed yet
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Differential W + jets at 7 TeV )
PLB 741 (2015) 12
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Differential Z+jets at 8 TeV
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Production of Z + b, bb at 7 TeV
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Differential Z/y ratio at 8 TeV
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Differential yy + jets at 7 TeV )
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Differential yy + jets at 7 TeV

CMS PAS SMP-14-021

-1 1
T T 5'0. qu (.7 T?V_) &045 I L I5'(') 'fb' I(I7 'T'eV:) ;10—2 T T T 5-'0 ﬂ.) (.7-.re.\i_)
o CMS | " 0.4 CMS 3 CmMS
Q Preliminary - © 0.3 Preliminary 3 = Preliminary
= > 0. 3 z I
- 102 —Data k) — Data ] () — Data
w1 \ISHERPA g 03 \'SHERPA " \'SHERPA
o~ % aMC@NLO - cé’O.Z %aMC@NLO—; 5 i % aMC@NLO |
% I I Gosam | N O. ffft Gosam = S . s i Gosam
g B O 3 o) 10°F
\O 2 0.15 —] - i
-3 _ T 3
h ol 10 - B b . =
n 7] ‘\_ 0.1 E -
: 0.05 B
- , , Ly pa o by g by by by oy oy by gy TR | L L L L L L1
Py, = 1j (GeV) Zeppenfeld var., = 2j m;, = 2j (GeV)
© 3 T S 3 T T T T T T S 3 T
T o5 S 25 S 25
e 2 = 2 :t 2
< 3
& 15 \ & 1.5 N \ & 15 :
N R R R w ’;&’ RHEHIIIIIHBMITY T . \
® 05 % 05 % 0.5
0 e % T2 3 4 s 67 T 10°
© T S 3 T T S 3 T
= a 25 8 25
~ S 2 S 2
3 2 15 2 15 ,
; — 2 i S s —
2 E = 05 3 = 05
© 3 ®© 0 \ , , , . . = © 0 .
@ 3 - 3 s 3 ' ' ' ' ' ' E s 3 ' E
5 25 E 5 25f E 5 25 E
~ 3 ~ 9oF 3 ~ 92F 3
g 2 E e 15§ E 5 1.5F .
© " OE H OF =
R T D By S HHH”H}HH” '
T it : S - :
S M i E 050 [ 3 0.5F =
ot - E 0= : : : - : - : 0% : 4
M. Peruzzi (CERN) Vector boson production in association with jets and heavy flavor quarks at CMS - EPS-HEP 2015 20



