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High energy hadren gluon collision %

ﬁHeavy ffearvmurppeddattioniat LHC is dominated by gg-fusonpresess
rHana: rexsonably ((eapidly improviag pagreeamentiith NR QCD
A Iy, wo, he»%lZ»leZ(ﬂP)M € .
Open filtavmur: FONLL does good jjob
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é\l-l_eavy fearmurppoddatvionasss-sectivnimffomatar deczgions isllaege

7(CC) pr<8 GeV/e, 2.0<y<A.5 =
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1419 &+ 12 (stat) 4 116 (syst) &= 65 (frag) pub,
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o (pp > O.Q_GeV/c, 2.0 <n<45)

=550 + 24mb,
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LHCD

% DPS:simple paradigm

Two independent hardiscatteringrproeesseses

_‘fﬁ?‘? Relatians through¥(inkhown)) double PDF
P ?w\,].}_
(./_-'_u_\ _f"l\_

}: ﬁf‘\.‘c_ Ta‘j(iﬂl.‘ifz;bl:me%:Qg) = Df(ilyiE?;Q%:Qg}f[bﬂf(bz),
s Assume factorizatiorofof double PDFs
{4‘. I Dy (x1,72;Q1,Q3) = Dj(x1; Q1) D, (2; Q3).
"_.\ (Céna nedrtue real x,P)ue for al
i-._._\... . I 4
Easytomake prédictions! I PO&IKGWOWWW

B
And the predictionsareeasy totes]  TALg = m OSpSOSps

Feff

m:L2

Universal (energy :antjpracessiindependent) factor)

DPS =145+ 7+ b
1/ O-ef f = f deFQ(b) CDF,F.Abeexad..Pmﬁs_:smlIIiW
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LHCD

DPS

A Simple patteennaddodiofopewrifud teegequensesndridtaresitiesting gicédictions
A Pocket tornmilda is also validfor) mentiabeross-sectivns

deP"S(pp — ceceX)

" (pp = ccccX) - s
dyydy,d”py d”ps,dysdy,d”ps ,d-py,
= Lrrsps(pp = ctX)) - B(pp - ctX,). _ 1 de(pp — ceX,) do(pp — ctX,)
204t 20e¢  dy dy,d®py d*ps,  dysdyad®ps,dPpa,
A\ The effeitiverossss-sectimniisa pegsentpiofrptatofini@atagpakover
trearsasseddegeee Db frfededym)

A Smalelr thenr" pratynszred: 0 pR? & 50mb0 mb
A Tissiohiversal: enerqy andoproeess ilepenent
A easy to aompare Tevai@i) GPD and LHCb
&y~ %8, producttionadftmress-sectionfpor A+B is enhanced witth Efdoroiof
withtréspecteengiveenddelt o napve model
LHCTH.: 107 of %all FHard” evénts (irrespectively frome theé process)/ I ¢
have additional icharmapair
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~40% of heavy quarks in . = <4% of 4p NG
RI(~3H Detectors: = Muon: :
e @S?/f’w “e()=97%@13% pY mmislD

pp-interaction point

ECAL:S; (P9)=7MeVic?

The most precise t(B) Tracking:  J
Dp/p =0.50.6% for S5<p<100 Ge\d/

The most precise- B-masses

O(50fs) resolution for
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LHCD
HCD

O C

— = (02— 0.6) %
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LHCD

JHEP 1206(2012)11411403(2014)1108 arXiv:1509.02372
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LHCD

Pileup?

arXiv:1509.05949
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LHCD

Cross- sections

er-event &fificiericies
A Amainly using data-drisenteebhitgaes
M

Model-independent

ajjorss\pstematicgoninibanions:
A hadron imkenativionsnitihthdedetiect@r (3-4%) and tiigger125%)
By x NI = 155 £ 21 (stat) £ 7 (syst) pb,
B+~ X Uzéfgg;, = 82+ 19 (stat) = 5 (syst)pb,
B+u— X O'F\I}Sf;]%zv = 250 &+ 28 (stat) &= 11 (syst) pb,
B+~ X U%f;?:v = 80 =x 16 (stat) = 5 (syst)pb,

arXiv:1509.05949

2\ Agrees witth DPS using s,,(CDF)
ASiigniff@em%em&mEis SPS
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LHCD

% Cross-section ratios .0 |

Reduced uncertaintiess

arXiv:1509.05949
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arXiv:1510.05949
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LHCD

Cross-section ratios - 0 H

Reduced uncertaintiess
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arXiv:1510.05949

24 Now 24155 M. IH{(C Vanya Bel\yasV DISSsididest diERD" 14



p; spectra

LHCD

DPS: LHCb data foriopearchammm( (Nucl.Phys. B871 (2013) Jand 4-preductiom arXiv:1509.02372
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http://dx.doi.org/10.1016/j.nuclphysb.2013.02.010

Rapidity

LHCD

DPS: LHCb data foriopearchammm( (Nucl.Phys. B871 (2013) Jand 4-preductiom arXiv:1509.02372
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http://dx.doi.org/10.1016/j.nuclphysb.2013.02.010

LHCD

@ ++cA(data) ; arXiv:1510.05949
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LHCD

p+ and rapidity

arXiv:1510.05949
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Pt

asymmetry and-mass

LHCD

— 025F — -
s F ) LHCb ]
02 &) y(18)DO + E

-1 —0.5 0] 1
A
— O5F T ]
~Z E ¢y LHC ]
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- NN
25 30
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arXiv:1510.05949

b)
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N A
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LHCD

DPS? DPS!

A Measured orsss-sectivnsignificanylgeesesds SPSexpectiiions sageessvitith
DPSwitth s,(CDF)

Alll arsss-sectiivnredtissiggreavitith DPS
A Diff ¢ exeiretialigligtvibount g egreidwith DPS

M@SUI’Q Seit ) 7TeV .. ) gTeV
Outlrugpe = 1943 26(stat) £ 13 (syst)mb,  ourlypgpe = 172+ 1.9 (stat) £ 12 (syst) mb,
Outlrsps = 152i36( t) 15 syst) mb. eff|'r15 = 223444 (sta )j:22(* t)mb,

Oett |y (18)D0+ /5= T = 18.0 & 2.1 (stat) & 1.2 (byst) — 18.0+2.4mb.

efflT(lS)DOHr,\/g:gTeV — 17.9 + 1.8 (stat) + 1 2 (syst) = 17.9 4+ 2.1 mb,

Oetf|y(15)po.+ = 18.0 = 1.3 (stat) = 1.2 (syst) = 18.0 £ 1.8 mb,
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LHCD

S eff

AExceIIent agreement with

JN +CA
AAgrees well with gt+3jets

AAgrees well with  W+2jets

A kind of tension with
21 I 8.2N2.0N2.9mb
(CMS+Lansberg,Shao

arXiv:1510.05949

21 4.8\0.5\N2.5mb DO
Jy+=- 2.20.7N0.9mb DO
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