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 Forward Jets:

Classic final state for studies of higher order QCD,
parton dynamics beyond DGLAP, BFKL effects.

Central or
« Azimuthal de-correlations between di-jets: Backward Jet
At LO: Agp =180

Higher order reactions: A¢p < 180
In DGLAP the momentum balance between the two jets is
expected to be more conserved, while H.O BFKL emissions
expects to give a flatter A distribution.

Forward Jet
Additional effects from using unintegrated gluon densities.
Input k, from gluon PDF >0 — A@ < 180 already at LO 7

[ Q>5GeV,R=1 _ An=6
15 [ BFEKLNLL 5S4 __An=8
[ a An=10

1/g doldAd

» Jets with large rapidity separation:
Large rapidity range between jets to further open up phase
space for more emissions.

. An=11

Larger separation between jets — more decorrelation in Ag.
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—» Presented CMS measurements make benefit of all topics.
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Forward and Forward+Central Jet Cross sections
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Forward Jet Measurement

d’c / dp_dn [pb/(GeV/c)]

JHEP 1206 (2012) 036
arXiv:1202.0704

Events with at least one jet with 3.5<|n|<4.7 and p,;,;>35 GeV

CMS, pp—jet_ +XN5=7TeV, L, =314 pb”

CMS, pp—jet +XNs=7TeV, L, =314 pb’

[ [:i:j ] = 2_ T T T T T T ]
: ﬂﬁff,'@”p ] ‘E [ ® ] Daa —— PYTHIA G (Z2) -
10°} - PYTHIAG (22) 18 ocene M PYTHIA8 (Tune 1)
......... PYTHIA & (Tune 1) ] E - asmss HERWIG & (+JIMMY) -
A — - — POWHEG (+PYTHIAB) | 1.6 = ' ' POWHEG WPYTHIA®) . cascape -
10 ' ------' SE:;V;E: {=JIMMY) _ E r I:I MLO uncertainty e HEJ ]
P Hﬂ 18 ]
; .............. 3 1.2:_ _:
10%¢ * 1—=
: : : ammn®
10 32<mi<47 it i D'Bz_ -
f 1 060  32<mi<47 7
40 60 80 100 120 140 20 60 80 100 120 140
p, (GeVic) p, (GeV/c)

« All predictions describe the data within the uncertainties.

* NLO prediction (NLOJET++) too high, but agrees with the data
within the large theoretical and experimental uncertainties.

« NLO+PS (POWHEG+PYTHIAG6) best.

| Albert Knutsson
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- Forward+Central Jets s
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Events with at least one jet with

CMS, pp— et +jet  +XNs=7TeV, L, =3.14 pb’* CMS, pp— jet +jet _ +XNs=7TeV, L, =314 pb?

¢ 3'5<|n|<4'7 — 105 T T T T T T — 105 T T T T T
° pt,jet>35 GeV % § E#Hmsmﬁn “:3-“: E EaYIIE'IHIAB[DBT}
and one central jet with S 10* o PyTHIAS ety 1S 10% T PYTHIAS Tobe 1)
. ] == 1 = POWHEG (+PYTHIA6)] 2 == = POWHEG (+PYTHIA 6)
I“ l <2.8 LE' ermsmn CASCADE [_E' nurmsemen CASCADE
* Pyjer>35 GeV £ 10% v 15 10%
ﬁ._'- IIIIIIIIIIIIIIIIIIIIII! %:‘_
O <] L | i
P % 1 02 I NIl E g % 1 02 .
10 10E
ml <28 32<hl<47
12060 80 100 120 140 12060 80 100 120 140
” CMS,pp— jet +jet __+X\s=7TeV,L, =314 pb ” CMS,pp—jet +jet +X\s=7TeV,L =314 pb™
— 1 T T T T T T — 1 T T T T
) [ Data ) [ Data
:g; wenmm HERWIG 6 (+JIMMY) :g; wenmm HERWIG 6 (+JIMMY)
G 10%F =—=—: HERWIG++ 19 10% =—=—: HERWIG++ 1
"_g_ smmnm POWHEG (+HERWIG) "_g_ smnm POWHEG (+HERWIG)
5 = wrmmm HEJ i e B HEJ
.E-'-103_ Eﬂﬁ E .g-'-103 'H‘lﬂw
(- o
* Forward jet cross-section 5 102l ST Do 13 10l
somewhat steeper than central © ©
jet cross-section. 10 10l m———
Rnimimimmimimim e
il < 2.8 32<hl<47
1 | | | | | | 1 | | | | | |
. . 40 60 80 100 120 140 40 60 80 100 120 140
Comparison to several generators. central et p_ (GeVic) forward jet p_ (GeV)

(ratios on next slide)

JHEP 1206 (2012) 036
arXiv:1202.0704
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R Forward+Central Jets =g
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CMS, pp— jet,_+jet_ +X\5=7TeV, L, =3.14pb’ CMS, pp— jet,_+jet_ +XN=7TeV, L, =3.14pb’
] . . . -'La‘- 3.5_ T ID t T T T T ] -'La‘- T ID l T T T T
 Difference in MC descrlptlon ﬁ F"?"?HIAG{DS‘I’J ﬂ 3r P$TﬂHIA6|[D6T] 1
| === PYTHIAG (Z2) 1% == PYTHIA 6 (Z2)
of data between_ the forward %l_ S —— PYTHIA 8 (Tune 1) E,_ 0 Bl e PYTHIA 8 (Tune 1) )
and the central jet. 8 I POWHEG (+PYTHIA 6) 18 — . — POWHEG (+PYTHIA6)
"E O mumimumi GASCADE ~ gevweiasmmismsmmnmn g ==g ) mimmnnn CASCADE
» Largest shape difference 5 2 g
for forward jet. % 15 E B e :
] . %'_ 19.:""'_:"- - ° . - ; ] %l_ TR e
* Pythia6 and Pythia8, as well as s % """"""
CCFM based CASCADE problem  © o5 <28 | | o 47 050 d2<hi<ar | | |
with normalization of the central 40 60 80 100 _120 140 40 60 80 100 .120 140
jet and shape of the forward jet. central jet p.. (GeV/c) forward jet p, (GeV/c)
CMS, pp—>jetm+ jetm+ X N5=7 TeV, L, =314 pb’ CMS, pp— jetm+ jetm+ X A[E=T TeV, L.= 3.14 pb™?
* Herwig6, Herwig++, and s [ ' ' ' ' s [ ' ' ' ' '
. . = | [C® ] Data 1 | [[® ] Data i
the BFKL |nsp|red MC HEJ ;_‘g. s — HERWIG 6 (+JIMMY) ﬁ  — HERWIG 6 (+JIMMY)
i 5 —— HERWIG++ S ——— HERWIG++
describe the data best.
& 250 s POWHEG (+HERWIG) 1829 awmens POWHEG (+HERWIG) ]
'-g rerT— HEJ “,5 =i HEJ
2 1 2 -
&) ) —
S 1.5pm grmmn i ———— 1.5p A
_gl_ 1...‘.l._ o _IH._..."...' v e """“';'-'""“""“ -EF 1:__ ——— e '—:—— ...% -------
I L -ttt BT TESL s S T
3 5 e -
o g5k m<2s 1 0.5 32<hi <47 -
40 60 80 100 120 140 40 60 80 100 120 140
central jet P, (GeVic) forward jet P, (GeVic)

JHEP 1206 (2012) 036
arXiv:1202.0704
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Ratios of Dijet Production




> Inclusive over Exclusive Di-jet Cross-section =
Vo
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Jets reconstructed with the anti-kT algorithm (R=0.5) BT Bhys o Clalz012)2216
Pejer>35 GeV and |n;|<4.7

Observable: Rapidity difference between jets, Ay

Inclusive jets: All jet pairs in the events considered
Exclusive jets: Events with exactly two jets above the threshold
Mueller-Navelet jets: Most forward and backward jet in the inclusive sample

c CMS, pp, /5 =7 TeV 91_5_..........................QW.S.’.F?E”.“."?..:F..T.‘?E
-_%: - f 0da dl.. . T @ [[ = ]data dijets, R™
4.5 —— priasz ) ;:.ggseev 1 214 PYTHIAG Z2 p.>35GeV -
.. 1 1 [ meemmemes PYTHIAB AC T 1 O I— PYTHIAS 4C Iyl <47 N
R . O-de et (lnCIUSlve) 4:_ .......... HERWIG++ UE-7000-EE-3 <47 1 = 1.3} HERWIG =
— 1 . — HEJ + ARIADNE . T i 3
O dijet (€xclusive) 85E . ceme i E :
: L .
3F H Pamenn -
C e ! ]
Odijet (MN) 2.5¢ - E
R p— - - :...' — ]
Odijet (€xclusive) 2 e e

* Increasing Ay — Larger phase space for radiation
 Pythia6 (Z2) and Pythia8 (4C) agrees well with data

* Herwig++ (EE3) and HEJ+Ariadne too high at high Ay
» Small effect from MPI (not shown)

» Cascade off

" Albert Knutsson DIS13 - Marseille, France - April 2013 8



MN over Exclusive Di-jet Cross-section =g
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Jets reconstructed with the anti-kT algorithm (R=0.5) Eur Phys o.C72(2012)2216

Pejer>35 GeV and |n;|<4.7

Observable: Rapidity difference between jets, Ay

Inclusive jets: All jet pairs in the events considered
Exclusive jets: Events with exactly two jets above the threshold
Mueller-Navellet jets: Most forward and backward jet in the inclusive sample

CMS, pp,vs =7 TeV
|||||||||||||||||||||_

= 5 ....I....I....I....II.C.P:'IW.?’..F:I.F.J’Il.llg..zlj.",-l.—‘?.‘r|Il m1_5||||||||||||||||||||||||

elus %.:4 5;_I__i_l mosss gies 1 8 | [® ] data dijets, R™¥ ]
O dijet (inclusive) S ez o st5Gev ] < 14f —— PYTHASZ2 p,>35Gev

R = 4F <47 3 Q[ weeeeeen PYTHIAB 4C lyl <47
B 1 . i HERWIG++ UE-7000-EE-3 {1 = 13f -
O-dej et (GXC L].Slve) —— HEJ + ARIADNE ] Bl HERWIG++ ]
3'5:_ ------- CASCADE E C ]
C ] 12 -
MN) 3F T E C i ]
R — el Pl
Odijet(€xclusive) oF - S INERPRASEINIRES - o B
D_gf_ ....... ;
- E

» Low Ay: Ratio(MN/exclusive) per definition smaller than Ratio(inclusive/exclusive)
* High Ay: Ratio(MN/exclusive) per definition same than Ratio(inclusive/exclusive)
* MC data comparison: same conclusion as on previous slide

General conclusion: No visible effects beyond collinear factorization + LL parton-showers

" Albert Knutsson DIS13 - Marseille, France - April 2013 9



Azimuthal decorrelations of jet widely separated in
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Measurement U'
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* Vs = 7 TeV, Luminosity = 5 pb™ CHS-FSQT127002

* Inclusive single jet trigger, and dedicated forward+backward jet trigger.

 Calorimeter jets - anti-kt algorithm with R=0.5.

- Events with at least two jets with p; ,>35 GeV and |n|<4.7.
The two jets with largest rapidity separation selected.

» Measurement corrected to stable particle level
» Observables:

- Azimuthal angle between the two jets with Previouslv measured
largest rapidity separation: : Ag up to A); < 6.0
- Fourier coefficients, C : do/d(A@) ~ 3 C,, cos(mm —A®)

lan| <6, E_ >20 GeV, E_ > 50 GeV
C, = <cos(t - Agp)> :

% . Vs = 1.8 TeV
C, = <cos(2*(1 - Ag))> s 0L
C, = <cos(3*(1T - Ag))> ' ‘; |
on [ » l
- Ratios C,/C, and C,/C, 5 oo 4
T ® DO DATA I
These quantities are measurement in 3 bins pom ”
of rapidity separation between the jets: 0 <Ay <3 | CHEELDE DGR sk 5
3<ay<s o
6 < Ay < 9'4 - I_L__,__._I| — _. l___#_ P ] L
AN
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Azimuthal decorrelations — A

CMS Preliminary, Vs = 7 TeV,_[Ldt =5pb’'

CMS-FSQ-12-002

CMS Preliminary, \'s = 7 TeV,ILdt =5 pb'

';'u F rrrrTrTTTrT T T T T T T T T T T T T ﬁ ;‘ U L L L L T \; . . .
Pr Mo $7 hihac 2 : Events with at least two hard jets with
82 | Pythia 8 4C =18 Pythia 8 4C E In|<4.7 and p, ...>35 GeV
o 1L — Herwig++ 2.5 4 — Herwig++ 2.5 ] t,jet
i — Sherpa 1.4 ] 1.6 — Sherpa 1.4 mueller-Navelet dijets
L 4 0<Ay<3 B
i Cascade 2 1M Py >35 Gev, lyl<4.77]
ol odayes e B E Measure azimuthal difference between
- Pr>35GeV, Iyl <47 i ] the two jets with largest rapidity
- ] - separation selected.
0 e HH\..H\HH\.kuwuwwi
L B B L B I S e B B S L BN B ° i i i
2 [ 300 | Goof @Sa:ﬁ' o !_arger §Z|muthal decorrelation with
Jz | —Pythia6 22 S 2 nyiha E increasing Ay
3 Pythia 8 4C . ythia8 4C
e — Hirwig++ 25 4 18 —Herwig++ 2.5 -
— Sherpa 1.4 E vor — Sherpa 1.4 —f
Cascade 2 | 1d MeellerNaveletdiets o Herwig++ provides the best description
10‘5 . 1ok P:>35GeV, ly|<4.7 7; Of data
- 1 1 _
Mueller-Navelet dijets | E b . .
3<ay<6 | 08 = * Pythia6/8 too large decorrelation
—10-2:_‘ TN B T B I R R R ||\:’T\>\3\5\G\ewvw’!ywlfw4\7\_: <06: ‘\ | ‘\ == | == | == ‘\ | ‘\ | ‘\ ‘\ \{
3 f E‘Dt I - " ®paa — Overall description is opposite to
-~ L ata 4 8 —_ : 4 . - .
§3 | —Pythia 22 | Qa5 brthia g 40 . what we see in the di-jet ratios
RIS Pythia 8 4C . r — Herwig++ 2.5 ]
L — Herwig++ 2.5 ] ol — Sherpa 1.4 ]
r ] Mueller-Navelet dijet .
[ T Sherpatld 1T Cecayeoa « Sherpa with 4 final state
P;>35GeV, |y| <47 .
107" = ] partons — too much correlation
[= Mueller-Navelet dijets ]
L 6<Ay<9.4 ] i
i Pr>35GeV,lyl<47 | « CASCADE - k.-factorization based
[l TR T P AL B B R SR (CCFM) — too strong decorrelations
Albert Knutsson DIS13 - Marseille, France - April 2013
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Azimuthal decorrelations — AO and MPI

CMS Preliminary, Vs = 7 TeV,JLdt =5pb'

p CMS-FSQ-12-002
CMS Preliminary, \/s = 7 TeV, | Ldt = 5 pb

T F LR L L L L L T < L L R L B T
[ [*] Data J 5 2~ [¢)Data ~
Jz | _ /l g | —Pythiab 22 .
i — Pythia 6 Z2 / 18- Pythia6 Z2 no AO .
2 — Pythia 6 Z2 no AO 4 2 1_5} Pythia 6 Z2 no MPI { Pythia With and WIO
i Pythia 6 Z2 no MPI 1L Mueller-Navelet dijets angular ordering (AO) or MPI.
| Mueller-Navelet dijets i s 0<Ay<3 ]
107 0<Ay<3 . 120 P;>35 GeV, |y| < 4.7, B
i ] 1T-eN\e__¢ S e
0l E » Switching off angular ordering or MPI
102:| rlT N U N N S HY H HHNN ST A AN S AR SAVE \7: ool bt a b b a1l
S F oty & o
- AP [=]Data .
- L Data - ]
Gl EP - / § g — Pythia 6 22 1 ] .
il ythia | Fra — Pythia 6 Z2 no AO E - approximately the same correlation
: — Pythia 6 Z2 no AO 1 e Pythia 6 Z2 no MPI B at small Ay
r Pythia 6 Z2 no MPI 1™ L Mueller-Navelet dijets -
L 1 14 3<Ay<6 - .
107 i r Pr>35GeV, ly|<4.7 1 - stronger correlation at
B 1 12 — .
n Mueller-Navelet dijets - ] medlum and Iarge Ay
3<Ay<6 : 1. n
P, >35GeV, |y| <47 - ]
L | o8 ~
102:\ T T T T Y T A AR d < [ P T T T I R R | - [ R | |
‘-I-a :I T T | UL ‘ T T T T | L ‘ T T T | 1 1T ‘ |: |- 3:"\ T T | T 17T ‘ 1 T T | T T 7T ‘ L | 1T 1T ‘7|
= | [*]pata g T [(=]Data :
CE . g — Pythia 6 Z2 1
5 | —Pythia6 22 /| Tast — Pythia 6 Z2 no AO -
- —Pythia6 Z2no AO r Pythia 6 Z2 no MPI ]
- Pythia 6 22 no MPI : 2 Mueller-Navelet dijets ]
i . h L 6<Ay<94 7
10—1: E 15; PT>35 GeV, ly| <4.7 B
E Mueller-Navelet dijets P ]
L 6<Ay<94 i ]
- P;>35GeV, |y| <47 - 1 _{;
1020;|\|\|\|\|\\\|\|\|\\\|\|\|\\\|:\3? ’.‘.‘u.‘.\H.‘u.‘m.‘.‘u”.é.:
Ad Ad
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Cy=<cos(N(m-A¢p))> v
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CMS Preliminary, s =7 TeV, JLdt =5pb 5

CMS Preliminary, \/s = 7 TeV, JLdt =5pb i

CMS-FSQ-12-002

2/c, T AT Eoma | shapata ] « Fourier coefficients, C , expected to
T T, teeNmcajs | 127 Cascade2 [EBR MLy be sensitive to properties of non-
<8 _éL. > eV, ly| <47 E . .
g = Lr collinear dynamics
Vos- — g Vo C, = <cos(1 - Ap)>
i i r — *
| mloam B C, = <cos(2*(mr - Ag))>
i _:z::::g ié 0.4:— Mueller-Navelet dijets =z C3 = <COS(3*(1T - A(p))>
0.2:, — Herwigt+ 2.5 ] o.zf— P, >35GeV, [y| <4.7
al 11| I | | | : [ [ [ [ ]
2.C, 1 ATMEoam | shepata | « Herwig++ and Pythia6/8 qualitatively
< | 1 ary Cascade 2 [ BFKL NLL+ - describe CN =< CcOS ( N ( m - A(P ) ) >
Rosay b sceycar | B :
E '.“I_._. T Wl=ar 1 1= Mueller-Navelet dijets |
= o0 P, >35GeV, |y| <4.7 ] .
go.sf T 1 Susween ’ ] » Sherpa overestimates the data
i _:"'o v I T S5 ]
- [ZIDATA =% 08 S —— .
" eythaszz b e R * CCFM based CASCADE predicts too
b, lythia8 4C 1 v weak angular correlation
2~ —— Herwig++ 2.5 02k
e W « BFKL NLL calculations
= ;C EDATA 1 = [ [<]DATA — Sherpa 1.4 ] -
1 i
S TV s 22 1 Sib —Cascade2 [UBFKLNLLS (arX|v.1302.701_2 [Ducloue et al])
éo.s; Pythia 8 4C N é 3 ] - Only Valld for Ay>. 4
8 — Herwig++ 2.5 1 & uollor Navelat s - parton level predictions. However,
oo™, ] gos- Pr>35Ga <47 small effect from hadronization
“a, I ] compared to systematic uncertainty
0.4 =4 - — . . .
N S = RS " Too strong angular correlation
A R compared to data
I R e Ay L I S ‘é‘A‘;
" Albert Knutsson DIS13 - Marseille, France - April 2013 14
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CMS Preliminary, \/s = 7 TeV, JLdt =5pb™

CMS Preliminary, \/s = 7 TeV, ILdt =5pb”

CMS-FSQ-12-002

ST T e oaa ¢ [T« DGLAP contributions are expected
~NOL ] L ueller-Navelet dijets — N .
Sy —pyasz2 | O [ o asoatpi<ar | to partly cancel in the C_,,/C, - ratios.
ool Pythia 8 4C E R I 1
Tt —— Herwig++ 2.5 ] i .
o8 e 1 . . C,.4/C, described by LL DGLAP based
orb Tee— - ] generators towards low Ay
: — i, A 04 ]
% pwswamawe 1 11 Tlowa  swmets |« Pythia8, Pythia6 Z2 overestimate C,/C,
05  P;>35GeV,|y| <47 - o20 Cascade 2 [+]BFKL NLL+ | . Herwig++ underestimate C./C
- ] i ] 2/
e s o R
Ay Ay .
» Sherpa overestimates data
CMS Preliminary, s =7 TeV, |Ldt=5pb"”" CMS Preliminary, Vs =7 TeV, |Ldt=5pb” .
g M e =TT 5 5 ovsramm Serocfuazen’ | CGFM based CASCADE predicts too
Qﬂ: E III DATA E S 1 Mueller-Navelet dijets — sma" C IC
o 1 — Pythia 6 22 19 1 P, >35GeV, ly| <47 - n+1"=n
s Pythia 8 4C ERTS i
- —— Herwigh+25 1 | « At Ay > 4 theoretical BFKL NLL
N | = describe in particular C,/C,
°TE . Jr 1wl h within uncertainties
- + h i j
Mf Mueller-Navelet dijets : - [+]DATA Sherpa 1.4 i
o.s? P, > 35GeV, ly| <47 4 E 0'2; Cascade 2 BFKL NLL+ é
| IR I A NIV W I W I i e 07\\\\|\I\I‘I\H‘\HI‘I\H‘HH\HH‘HH\HH\F
492 3 2 5 6 7 8 Ay 0 R e
" Albert Knutsson DIS13 - Marseille, France - April 2013 15



c,and C,,./C, — AO and MPI =
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CMS-FSQ-12-002

CMS Preliminary, \/s =7 TeV, Jldt =5pb”

— Pythia 6 Z2 no MPI

A L L

= L N .

? 1% Mueller-Navelet dijets i Pythla Wlth and Wlo

Bl ey, Pro3CeVI<aT - angular ordering or MPI.

8 - T ]

e [ ——= %

v 0.6 _—I$
04 CEIpATA . « AO and MPI improve the description of the data,
o — Pythia 6 22 no AO ; In particlular at high Deltay

T R W - . C,/C, and C,/C, are more sensitive
to AO and MPI conditions

2

-

<cos(2(w - A 9))>

(=) —

Y\’Hfll ]

'} ]
pl

Mueller-Navelet dijets
P.>35GeV, |y| <4.7

0.6; —
L _‘_ o ——
[ _-.-T—o—
04~ []DATA T i ) - ;
L — Pythia 6 Z2 ) CMS Preliminary, Vs =7 TeV, |Ldt =5 pb CMs Prellmlnary, \E 7TeV, |Ldt=5pb
|- e Pythia 6 Zz no Ao - UF1.1—I TTT ‘ TTTT ‘ LI ‘ L ‘ L ‘ TTTT ‘ TT 17T ‘ TTTT ‘ TT 1T ‘ T UN1|17‘ TTT ‘ T T | T ‘ T T T | L ‘ LN | L ‘ \7
02 __ Pythia 6 Z2 no MPI N < [SIDATA 1 8k <] DATA :
i 1 O 1+ —Pythia6 Z2noAO - © 11— — Pyth!a 6 Z2 no AO -
n = | L - — Pythia 6 Z2 no MPI B — Pythia 6 Z2 no MPI i
A — T T T T T T T 09; N 1 09; —Pythiaﬁ 22 -
= 11 E DATA' ] - — Pythia 6 Z2 ] et —— ]
- ——— Pythia6 Z2 : e J o —— — ]
< L ] — ] 3 °
+ [ ——— Pythia6 Z2no AO ] 0.8 o : - 08— o 5—— — =
Los- —— Pythia6 Z2no MPI j . g F i + {
% — Mueller-Navelet dijets 0.7~ TT t [ 0.7— 'L7+ £l
[] 0 6%_?_ P;>35GeV, |y| <47 F + E —~—+— E
v T EA— ] 0.6 + 0.6 t 3
i —'T: L T— + C Mueller-Navelet dijets 7 C Mueller-Navelet dijets b
0.4/~ T — 0.5 P >35GeV, |y] < 4.7 - 0.5 P;>35GeV, |y <47 =
: _;'_ 04:|\\\‘\\\I‘I\\\‘\\II‘\\\\‘\\II‘\\\\‘I\I\‘\\\\‘IZ 04:\||\‘\\\\l\l\\‘\\\\l\l\\‘\\\\l\l\\‘\\\ll\\\\‘\7
0.2 — 0 1 2 3 4 5 6 7 8 9 o 1 2 3 4 5 6 7 8 9
i ] Ay Ay
00_ R e ]
Ay
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Summary of MN measurement U'
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« Azimuthal decorrelations of MN dijets as a function of rapidity separation are
measured for the first time up to Ay = 9.4 at Vs = 7 TeV

« Measurements are sensitive to details of QCD radiation
* Herwig++ provides overall the best description of the data

» Pythia6/8 predicts a too weak correlation specially for increasingly
larger rapidity separations

« NLL DGLAP based Sherpa predicts smaller decorrelations than seen in data
« kt-factorization based MC generator CASCADE predicts too strong decorrelations
« Comparison with BFKL NLL (arXiv:1302.7012), Ay > 4 :

- <cos(1r - A@)>: The predictions agree with the data within the

fairly large theoretical and experimental uncertainties

- Satisfactory description of C2/C1 and C3/C2

" Albert Knutsson DIS13 - Marseille, France - April 2013 17
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Summary and Conclusions b
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CMS results on forward and forward-central jets presented:

* Forward + Central Jets
- Data does not prefer a certain model, but Herwig and HEJ best.

» Ratios of Dijet Production up to Ay < 9.4
- Well described by Pythia6 and Pythia8. Herwig fails.

» Azimuthal correlations of jets with large rapidity separation

For the first time the azimuthal correlations have been measured up to Ay < 9.4.
- Herwig best. Pythia too decorrelated.

— Different DGLAP based generators describe the data differently.
Collinear factorization ~ OK, but not in a consistent way. No MC describes all data.

— No deviations beyond collinear-factorization+parton-shower (LL emissions) in regions of
phase-space where BFKL effects are expected to be enhanced.

— Deviation between data and MC can not be interpreted as due to non-DGLAP dynamics

— Failure of MC models is not only a matter of tuning

“Beyond DGLAP”-situation is still a bit inconclusive.
No evidence for or against non-collinear dynamics.

" Albert Knutsson DIS13 - Marseille, France - April 2013 19
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%2, The CMS Detector o
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CMS DETECTOR STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS |T|| <2.5
Overall diameter : 15.0 m Pixel (100x150 pm) ~16m* ~66M channels
Overall length :28.7m Microstrips (80x180 pm) ~200m?> ~9.6M channels

Magnetic field :3.8T
SUPERCONDUCTING SOLENOID

Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m? ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

2.9 < |n| <5.

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

HADRON CALORIMETER (HCAL)

Brass + Plastic scintillator ~7,000 channels

" Albert Knutsson DIS13 - Marseille, France - April 2013 21
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