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Main topics

Exclusive and diffractive
processes in DIS and
ultraperipheral collisions
Total and elastic cross sections

New theory developments:
Higher orders

New observables for low X
TMDs and low x

Multi-jets and forward jets
Multi-parton interactions

Fluctuations and correlations at low x
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D* diffractive production in DIS

Karel Cerny

HI A ~3.9%

Charm production from photon gluon fusion

e(k) @ e(k’)

charm fragmentation

into D*(2010) mpYe = 2010.26 £0.05 GeV
D* kinematics reconstructed fully
from tracks in golden decay channel
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Results compatible with previous measurements

Shape and normalization reproduced well by NLO QCD with fit HIB 2006
Support for collinear factorization in diffractive DIS
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Diffractive production of prompt photons in

Peter J. Bussey .
ZEUS photoproduction
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Distribution well described by RAPGAP with
standard sets of DPDFs determined from DDIS.
Deviations only in the last bin.

Evidence for direct Pomeron interactions?
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Preliminary results at |3TeV
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Exclusive production of /Y and P(2S) in p+Pb

Jesus G. Contreras
ALICE

Offers sensitivity to the gluon density (GPD)

Low scales open the window to test gluon saturation

t-dependence provides access to investigating shape of the proton

In pPb in ALICE, W, from 20 GeV to |.5TeV
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Pb Pb

000000400

Martin Hentschinski

NLL BFKL calculation - no saturation
Very good description of the data
Approaches with saturation work well too..




VM exclusive and dissociative production

...s0 we do not know if gluon density saturates (yet), but maybe it fluctuates?

Heikki Mantysaari Coherent VM production: target stays intact
dgY P—Vp
Model the geometric fluctuations of 4 o~ 1A Q% 1))

density inside the proton

Parametgrs fitted to Hl. data

Incoherent VM diffraction: target breaks up.

dg? P—Vp*
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J. Cepila, J.G. Contreras, D.T. Takaki, Phys. Lett. B 766 (2017), arXiv:1608.07559
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At high energies the incoherent cross
] [GeV? section decreases with energy, due to
increase and overlap of hotspots
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Exclusive production of Y(2s) and Y

Barttomiej Rachwat
Exclusive production P(2s) at |3 TeV LHCb

Alexander Bylinkin 025t u- (2.0 <t < 4.5) = 9.4 £ 1.3(stat) + 0.5(sys) + 0.4pb
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Exclusive production of )/ and Y(2S) in Pb+Pb

Kay Graham
ALICE

Run 2 data
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ALICE Preliminary Pb+Pb — Pb+Pb+J/y

B ALICE data
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Cross section consistent
with moderate nuclear
gluon shadowing
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Impulse approximation: no
nuclear effects

STARLIGHT: VDM + Glauber

(Klein, Nystrand et al Comput. Phys.
Commun. 212 (2017) 258)

EPS09 LO: EPSO9 shadowing
(Guzey, Kryshen, Zhalov, PRC93 (2016)
055206)

LTA: Leading Twist
Approximation (Guzey, Kryshen,
Zhalov, PRC93 (2016) 055206)

CGC GM: color dipole model +

[IM/BCGC (Goncalves, Machado et al,
PRC 90 (2014) 015203, JPG 42 (2015) 105001)

CGC LM: Color dipole model
+ |PSat (Lappi, H. Méntysaari, PRC
83 (2011) 065202; 87 (2013) 032201)

o(P(2s))/o(J/P) =0.166 +
0.011 fits well with H1

data: 0.166 + 0.007 (stat)
+ 0.008 (syst) + 0.007
(BR) [Phys.Lett.B541:251-264,2002]
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Both nucleon dissociation and
incoherent production are needed to
describe the data.
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Multi-jet production in UPC in Pb+Pb

Oldrich Kepka
ATLAS
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First study of photo-nuclear jets in Pb+Pb ultraperipheral collisions

Potential for constraining nuclear PDFs in extended kinematics
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Diffractive dijets in DIS and UPC

Diffractive VM production, especially t - dependence, can provide with the

valuable information about the spatial distribution of the target.

It is similar to image processing:
Fourier image Real space

inverse 2-dim FT
transform

Diffractive dijets provide access to

b ‘ Jet1l - - - Wigner distribution or Generalized
N . AJ_ — _(li_ _|_ k:QJ_) g . . .

AVAVAVAVAVY p , Transverse Momentum Distribution

S "i?' k2 ‘ Jet 2 Proton recoil momentum

k’j f;' 1 - =

:_, | — — —

A PJ_:§(]€2J__]€1J_) ! (ZU,k,A)
I_'J I"CJ

/6\ Dijet relative momentum
o I

WG2: Low x and Diffraction
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Diffractive dijets: higher order calculations

Higher order corrections to diffractive dijets

Renaud Boussarie

.
Diffractive dijet in CGC ; Diffractive VM production in
formalism at NLO . CGC formalism at NLO
rapidjty gap
‘\/’

WG2: Low x and Diffraction
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Diffractive dijets: higher order calculations

Higher order corrections to diffractive dijets
Renaud Boussarie

A
) : e . Q° ) ) : .
Diffractive dijet in CGC Diffractive VM production in
formalism at NLO CGC formalism at NLO
rapidkty gap rapidity gap
\ \
Radek Zlebcik
First study of diffractive dijets in O/ONLO ARMEAARE AAL AAAS L AR A
collinear formalism at NNLO! 4l i HERAD, ZEUS (HERAD)
Renormalization scale dependence i 14800, = | ]
2300
“é —— NNLO + (uz unc.)
o . —— NLO + (].LF unc.)

— LO+ (p,F unc.)

* ;
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1 1 1 1 {Eied (5o Eod |
0.1 0.2 03

M
e 5/\6;28p1° Higher order corrections are large: NNLO substantially
He/\ & +Py . . . .
. o higher than NLO for some distributions.
Reduction of the renormalization (and
factorization) scale dependence at NNLO

WG2: Low x and Diffraction

Need more detailed study, NNLO DPDFs!?
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Very forward jets in p+Pb and Pb+p with CASTOR

ant|k05 66< <52 +Pb _502TeV 31nb antlk(05)(66<n< 52 _502TeV
N p

Merijn van de <= ., o cMS - i

® CMS_ e Data © 1_— > ® Data B

Klundert O 108 & Preliminary B Energy Scale o " Preliminary B Enerey Scale i

o) 5 - HIJING B Model dependence ¥ 08 - HIJING M dglyd q B

CMS é 10 EPOS [ Alignment O . EPOS ] ? ¢l dependence |

w 10 QGSJET2 HE Calibration Q- QGSJET2 [ ] Alignment .

o I Lumi error O 0.6 I Calibration _

S~ 1 = D— - —

©) = + ]

-O 1 0_1 Q_ .................. ._

10—2 et ]

MC/data

1000 1500 2000 2500 1000 1500 2000 2500
E[GeV] E[GeV]

Very strong suppression of the p+Pb/Pb+p ratio
Caveat: compromised by boost of center of mass frame

WG2: Low x and Diffraction
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Very forward jets in p+Pb and Pb+p with CASTOR

antlk(05 66<n< 52) p+Pb \/ _502TeV 31nb antlk(05) (66<n< 52 \/ _502TeV

Merijn vande = _, o - i
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Very strong suppression of the p+Pb/Pb+p ratio

Calculation of very forward inclusive jet in pp Caveat: compromised by boost of center of mass frame
using formalism

(5.2 <y <6.6) 13TeV

—
o
n

of hybrid factorization for CASTOR kinematics. = 10°F |
Comparison of calculations with and without the s 10f =P
gluon saturation. T
Strong suppression expected at low transverse T — SotQCD + ISR, TSR, had
momenta even in the proton - proton case. e N

e TS

10—4%
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Low x and angular dependence

Low x dynamics, BFKL or saturation affects transverse momentum distribution of gluons.

This can be tested by studying angular dependence of three partons ® 20GeV <k <35GeV (bin-l)
® 35GeV <ky <60GeV (bin-2)
® 60GeV < ky < 120GeV (bin-3)

Gngonos Chachamis Vs =7TeV; kFin=50GeV; ks € ®@bin—1, @ bin-2, @ bin-3
6 ‘ ;
Three jet production in pp; forward, central and backward oM (008 (M (64— 0 — m)) cos (N (0 — 0 — m)))
Yo bin] o PQ (cos (P (64 — 05 — 7)) cos (Q (65 — O — 7))
ks

“““““““““““““““““““““““““““““““““““““““““““““ 7

kJ -— LLA
G o R} 2
i m= NLA MOM BLM
>
£
Ka E
““““““““““““““““““ 0a ‘g or
: . ' o E
—o0 ! -05 0 05 o N
in ymax <
Rapidity -» vs A
—2 L L 1
6.5 7.0 7.5 8.0 8.5 9.0

BFKL predicts very flat depYendence on the rapidity
difference between forward and backward jets

WG2: Low x and Diffraction
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Low x and angular dependence

Low x dynamics, BFKL or saturation affects transverse momentum distribution of gluons.

This can be tested by studying angular dependence of three partons ® 20GeV <k <35GeV (bin-l)
® 35GeV <ky <60GeV (bin-2)

® 60GeV < ky < 120 GeV (bin-3)

Gl'igOl'iOS Chachamis Vs =7TeV; kFin=50GeV; ks € ®@bin—1, @ bin-2, @ bin-3

6
Three jet production in pp; forward, central and backward RV {cos (M (04— 0y — m)) cos (N (6, — 0 — )
V. bin] o PQ (cos (P (0a—05—m))cos(Q (05— 0 —m)))
“““““““““““““““““““““““““““““““““““““““““““““ 0
e 3 R 2 -- LA !
i m= NLA MOM BLM
T
o :
S S o % 0
-0 ymin 05 0 05 ymx s L]
Rapidity -
Jamal Jalilian-Marian s o s 50 5 20

Three parton production in DIS within Color Glass Condensate BFKL predicts very flat depYendence on the rapidity
difference between forward and backward jets

o ¢ o ¢
Dependence of the tn | i | .
normalized cross sectionon % By | '

the angular differences i i
between gluon and quark/ N | i s |
antiquark 0 = Z g dn 5moop Ao T g dnosmoggn

P Ous u O

WG2: Low x and Diffraction 2 - - -
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Low x and angular dependence

Leszek Motyka
Low x dynamics can be also tested in Drell - Yan process by studying lepton angular distribution.

Lam-Tung relation holds up to NNLO in collinear approx.
Can be violated by ktand/or higher twist effects.

do o2 |
- = 1 1 — cos> )W, + (1 + cos® 0) W,
drpd M2dQd2qr  2(27)* M4 (1 —cos® )WL + (1 + cos™ ) Wr

=+ (51112 0 cos 20)Wprr + (sin 26 cos cb)ﬂ':gﬂ

0.35

higher twist
effects

kT effects

Lam-Tung relation

WG2: Low x and Diffraction
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Transverse momentum distributions (TMD)

lan Balitsky
Aleksander Kusina A lot of theoretical effort to further develop TMD formalism

Elena Petreska
Radek Zlebcik

The main task is to understand the connection between the TMD and the low dynamics

WG2: Low x and Diffraction
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Transverse momentum distributions (TMD)

lan Balitsky
Aleksander Kusina A lot of theoretical effort to further develop TMD formalism

Elena Petreska
Radek Zlebcik

The main task is to understand the connection between the TMD and the low dynamics

Ilan Balitsky

New evolution equation that interpolates between DGLAP at moderate x and
nonlinear Balitsky-Kovchegov equation at small values of x

Lipatov vertex at arbitrary momenta:

ab licht—like
L,ui(ka yLaxB) .

. k> | ( QXBSgui — 2kk; 1
— ok, |7 (x +—L{ £ e U + Up, Ut
gk ( B as) oszs—l—ki ( / pj)oszS —|—pi
_otu—281L _pt— e u—PL_pt 4 ﬁg-}m)“b + O(p2u)
M s + ph W axgs +p? Kr oY 8

WG2: Low x and Diffraction
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NLO calculations of impact factor in DIS

Giovanni Chirilli

Guillaume Beuf
DIS amplitude is factorized in rapidity: n

] u 0 0
2 >
g A 7
! " ! 0 0
(1) P e e momom 0 S
— ey 2 2
Diagram A Diagram 1 . ; . :
qq g g qqg) e +0
1 1
0 o 0

Diagram 2

Next steps: phenomenology to NLO accuracy in DIS
WG2: Low x and Diffraction
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Violation of Regge factorization at NNLL

Victor Fadin

[Regge limit: S — OO —1 ﬁxed]
Property of QCD in the Regge limit: gluon Reggeization
Allows to express (many) amplitudes in terms of effective
vertices and gluon trajectory
Valid at LL and NLL in powers of In s

WG2: Low x and Diffraction



Violation of Regge factorization at NNLL

Victor Fadin

[Regge limit: S — OO —1 ﬁxed]
Property of QCD in the Regge limit: gluon Reggeization
Allows to express (many) amplitudes in terms of effective
vertices and gluon trajectory
Valid at LL and NLL in powers of In s

(t t
Violation of Regge factorization at NNLL AAB e [(—S>1( ) (S)J( )} re
New structures appear —t —t

s
M[rss] (—27 5 043) = 27 Hﬁg)’[s] . .
we R Source of violation:

3 Reggeon cut

t S S t
el o oot G o s
gl /S t
R (5 o)) = =0 g = (8- NV

Non-factorizing remainder
PB Yzl

WG2: Low x and Diffraction
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Oleg Kuprash
ATLAS
Benoit Roland
CMS

rrrrrr

WG2: Low x and Diffraction

Underlying event studies
Transw;:y\ '?de

 Refers to anything that accompanies the
main hard scattering process:

Proton » Beam remnants
o » Multiple Parton Interactions (MPI)
4
bay\, JT/ » Initial and Final State QCD Radiation
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Underlying event studies
Transw;:y\ '?de

Oleg Kuprash
ATLAS
Benoit Roland
CMS

 Refers to anything that accompanies the
main hard scattering process:

- "‘h en »Beam remnants
» » Multiple Parton Interactions (MPI)
| 4
bay\, JT/ » Initial and Final State QCD Radiation

Transmin: region with most sensitivity to MPI

281 nb" (13 TeV)

—_
[}

% 16_ LANNL N L L N B L L B S B B B LI B B S N B B B ] § | —@— data CMS
towards - . , 4 = [ | =— Pythia8 + CUETP8MT1
|Ad| < 60° = 14 Trans-min region ATLAS % 1.4 7] —— Pythia8 + Monash Preliminary
ELOE P> 0.5GeV,n <25 Vs=13TeV,1.6nb" ] =, ] 2:_ ----- EPOS
transverse (min) transverse (max) Eu 1.2 PlTead >1GeV 7 \Z,o E Herwlg + CUETHST
60° < |Ag| < 120° 60° < |Ag| < 120° 1: ] 1= oot 5 Tt T—..... I
i et T T~ e 08 M T + [ "" | ""
away 0.8l e - -
|Ag| > 120° B T = S N 1 0.6
0.6F 7 -
L 0.4—
0.4Fp- % Data — — PYTHIA 8 Monash ] 0.2F transMIN
L e PYTHIA 8 A14 --- Herwig? ] | | | | |
0.2_ - PYTHIA 8 Az _____ Epos —: O 1 1 1 1 10 1 1 1 1 20 1 1 1 1 30 1 1 1 1 40 1 1 1 1 50
« 2 O 4 E
S F % 1.6 = I Stat. Uncertainty
- 1_ - b 1.4 = Stat. + Syst. Uncertainty
[} - © 12k
g 3
= 08 0.8
1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 ] 0.6
5 10 15 20 25 30 04
10 20 30 40 50
pl_?ad [GeV] Leading Jet P, (GeV)

Large discrepancy between MC models in the low pT region.

WG2: Low x and Diffraction
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Double parton scattering

Oleg Kuprash
ATLAS  Two hard parton interactions
Gilvan Alves occur in the same hadron-hadron A
CMS interaction
»> = \/—k\ <=
— Pocket formula: %
A B =
4 _ M Ogps Ogpg -
O‘DPS_ 2 Oeﬁ
2b jets + 2 light jets
i 3pb ' (7TeV), pp—>2b+2j+X
ATLAS R LY R
- a— - v CUETP8S1-CTEQBLA
Effective cross section consistent with 3 10| VP> 200N N2 2 uereedcrecetrweton
° el ‘ ' otal Uncertain
the previous measurements using jets = I

oeff = 14.9 i{:é (stat.) fg:é (Syst.) mb

fors: fraction of DPS events in the inclusive 4-jet data sample

fops = 0.092 1009 (stat.) T0037 (syst.)

MC/data

005 i 15 2 25 3
AS (rad)
AS — arceos [ _PTUI, ) - pr(jEet, 5o
B0, 52 - 1P (j°, 5°)|

prUi,Jk) = pP1,i +PTj
Need better implementation of DPS to describe the small AS region

WG2: Low x and Diffraction
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Multi-jet production and DPS

Mirko Serino

Description of multi-jet production within kt (high-energy) factorization:

dxy dx:
2 2 1 2 A
Thy ha—q :/d ki1d ko < fe(x1, k11 ) fg(x2, ka1 G gg (M, x1,x2,5, k11, ka1 )

Off-shell gauge invariant amplitudes, constructed by embedding
them into processes involving on-shell states

Pa Par Pa Par Pa Par Pa Par
K
— + + 4.
k> k> PB’
- . - . - . - , CMS, /5 =7 TeV, Normalized AS in pp— 4 in || < 4.7

E —+— Data
: . —— CCPM noREMBN noPS
“Fpp LA el X T VsZ7TeV I
-, 2%jet:p_>50 GeV CMS data - 2 - :;
_ " 39 4" jet: p, >20 GeV ] = i
‘IO [ |y| < 4.7 i — - .
£ F—sps.ops —4 4 Include parton shower and w07 —
o | SPSHEF —=1 1 perform matching to off-shell qjﬁﬁ'
4 [ ——DPSHEF o . ] C
Bt - matrix elements -
b 10_1 _E 14 :_I 1 1 1 | 1 1 | 1 1 | 1 1 1 1 | 1 1 1 1 1 1
s =S = DS
Y osE r‘—ﬁ_P:i
102 e o6 1 L | |
AS [rad] 0 0.5 1 1.5 2 2.5 3
AS
High energy factorization with Now HEF without DPS consistently
DPS overshoots the data. undershoots the data at small AS.

Suggest the need for DPS in 4jet production.
WG2: Low x and Diffraction
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Quark correlations in Color Glass Condensate

Nestor Armesto

One of the most striking observations at LHC is the ridge: long range correlation in rapidity.
Long range two-particle correlations appear in pp and pA, and show features which were
previously thought to be present in AA only.

Within Color Glass Condensate (one of) the explanations is the Bose enhancement of the
gluons in the wave function:

at(k)  al(ks) a(ks) a(ky)

1
|
ym ai. (), af! (p)] = (27)280876 (J — p)
‘mnmmrmrm\l'rmnmummm.
Y === [ Hamk
\l_/ In<Y/2|

Calculation of the quark correlations in the CGC framework

Quarks are fermions so should experience Pauli blocking
Calculations give negative correlations: Pauli blocking present in CGC
Short range correlation: peaked for An ~ 2
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Measurement of Bose - Einstein correlations

Tibor Zenis « Bose-Einstein correlations (BEC) represent a unique
ATLAS probe of the space-time geometry of the hadronization
region and allow the determination of the size and shape

of the source from which particles are emitted.

« BEC effect corresponds to an enhancement in two
identical boson correlation function when the two particles
are near in momentum space. It is a consequence of their
wave function symmetry.

Correlation function

4 I I I I | I I I I I I I I I -I"I
ATLAS e ‘

P, 2 100 MeV, n| < 2.5

P(p,, p,)
P(Pl) 'P(Pz)

Cz(Q) —

£
i
o

Parametrized using different models.
Basic parameter: source radius R

N
) W
IIII‘IIII‘IIII|IIII‘IIII

T
P

CMS pp 900 GeV

Saturation of the BEC 1.5/ CMS pp 7 TeV
: : 4 o UA1 pp 200 GeV -
radius obsgrYeFl at high ne: S ATLAS o 900 GeV g
multiplicity o ATLASPp7TeV  =reeem: n fit
0.5 dn  ATLAS pp 7 TeV HM

------------- ATLAS pp 7 TeV MB + HM Constant fit
| | | | |

R =228 4+0.321fm O "0 100 150 200 250

ch
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Final remarks

® Apologies to speakers whose talks were omitted in the summary.

® Many new results from experiments: exclusive production, (mostly

from UPCQC), diffraction, jets, multi-

® Theoretical developments: new o
calculations in low x physics, build

parton interactions.

bservables, higher order
ing connection between low x

formalism and other approaches,

ots of new phenomenology.

® Finally, we would like to thank all the speakers in Working

Group 2 for their excellent p

like to thank all the participants who attended our session:

we had great attendance and

WG2: Low x and Diffraction

resentations. Ve would also

very lively discussions!
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Ultraperipheral Pb+Pb collisions

Marcin Guzik
ATLAS em-fields

(_ _____ @ : VzC

2Rpp, < b<

em-fields
> 20pTr T ]
3 18F- -e—Data, 480 ub' ATLAS E
2 Lo E'x:ge“ﬁc Pb+Pb |/s,,=5.02 TeV 1
§ L [ZCEPyy MC .
Light-by-light scattering o 14 E
12 Signal selection E
10F with Aco < 0.01 -
Pb Pb 8F =
6 -]
gl . gl £ E
Ty 20 g
_ 0 N SRS SRR FEEN RS N
y < v 0 05 1 15 2 25 3 35 4 45 5
i’ [GeV]
Pb Pb The first direct evidence for vy — 7 scattering with

significance of 4.40 has been reported.

x-sec measured in fiducial region of p& > 3 GeV, |n7] < 2.4,
m,, > 6GeV, p1’ <2GeV, Aco < 0.01
o =70+ 20 (stat.) + 17 (syst.) nb
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Ultraperipheral and exclusive production

Alexander Bylinkin , , . .
Exclusive production of W pairs in proton proton collisions
CMS
p p®)

2 The exclusive production of W pairs is sensitive to \(

anomalous quartic gauge couplings (aQGC) Y §----- W
3 The electroweak sector of Standard Model predicts QGC /{i——-- W-
3 Any deviation from SM expectations can reveal P p¥

a sign of new physics
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Alexander Bylinkin , , . .
Exclusive production of W pairs in proton proton collisions
CMS
P p®
2 The exclusive production of W pairs is sensitive to \(
anomalous quartic gauge couplings (aQGC) Y N----- W
|
I
. |
3 The electroweak sector of Standard Model predicts QGC /i— W-
3 Any deviation from SM expectations can reveal p p¥
a sign of new physics
CMS, V=7 TeV, L = 5.05 fb CMS 19.7 1b™" (8 TeV)
::-30_rr|1|r||1[r|11[||1|[|11r[|1|r_ } -
[ n - @ 35 *+  Data
(@] B ®* Data -DFE“-YEHT'T . O - - v Wiad
© 25 = Inclusive ww B Diffractive WW' — 3 30 - Ty = WW (a)/A=1.510", 8,7A =0, Aguy=500 GeV)
...'-'"-'-'m_, T W jets %“ 1y — WW (a)'/A%2*10°%, aA?=0, no form factor)
-'g 20:_ —— Elastic yy — t't - Inelastic yy — 1t _: E 25:— M 1Y - Ww - Inelastic vy — T
LI}J - T ww f;S":ll . ] - - B Oiffractive WW B EWK Wwaq
15 TY = WW {% - 2‘1ﬂ"=%= 0: Aunca =500GeV) -] EDE_ Bl Elastic vy - © Inclusive diboson
E sy 3 YWV {%“t= .2*1{.‘:"‘,%= -B*10°%, A, 4=500GeV) E 15:_ Stat. uncenrt. in simulation -Drall-‘fan
10 Expected Signal: 2.2 + 0.4 0 Expected Signal: 5.3 + 0.7
[ Expected bkg : 0.84 + 0.157 Expected bkg: 3.910.6
S | Observed:2 | 5 I Observed : 13
. | : [] L |;|:|_l_l. — J.i_.;_._._.l_._._.;.i.,l._._.,:_L‘l_r__._i_._
% S50 100 150 200 280300 0 %0 60 90 120 ‘5“( ‘esi' [é‘“e\f““
JHEP07(2013)116 P (en) [GeV] JHEP08(2016)119 P\ .

Cross section times branching fraction

| U(PP"P{*}W"W_P[*}'} F’l‘*]Ptif.’:;IJ{*:| }=2.2"33fb | o(pp = pHWHW p) 5 pMpteTpl)) = 108451 fb




Ultraperipheral and exclusive production

Alexander Bylinkin , , . .
Exclusive production of W pairs in proton proton collisions
CMS
p p®)
2 The exclusive production of W pairs is sensitive to \(
anomalous quartic gauge couplings (aQGC) Y §----- W
|
3 The electroweak sector of Standard Model predicts QGC /{i——-- W-
3 Any deviation from SM expectations can reveal P p¥
a sign of new physics
o O.OOZECIMS I 5.{1 fb" $7 TeVI) +.19f7 ‘I.‘b"'u(B I'l'e\'l)
> F ( Aoy = 500 GeV
S, | ”
NS 0.001- -
=0 3
© [
0 \ .l
I \ L%
.0.001- ° ?t::\(liard model \ ]\ i
- 8TeV " i
—— 8+ 7TeV
L 8 + 7 TeV 1-D limit i
00020 ——alo — > - o
-0.0005 0 0.0005 The most stringent limit so far,
2 2 .
ay/A” [GeV™] two orders of magnitude more

stringent than LEP
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