D0 Latest Run I Results

N. Skachkov (JINR, Dubna)

On behalf of the D0 collaboration.

I. The inclusive jet cross section.

1. The inclusive jet cross section in pp̄ collisions at sqrt(s)=1.8 TeV using the kT algorithm. Phys. Lett. B 525 211 (2002) 2. High-pT Jets in pp̄ collisions at sqrt(s)=630 and 1800 GeV. Phys. Rev. D 64, 032003 (2001) II. The ratio of Jet Cross Sections at sqrt(s)=630 GeV and 1800 GeV.

Phys. Rev. Lett. (86), 2523 (2001), Phys. Rev. D 64, 032003 (2001) III. The inclusive photon production.

1. The Isolated Photon Cross Section in ppbar Collisions at sqrt(s)=1.8 TeV Phys. Rev. Lett. B 84 2786 (2000) 2. The ratio of isolated photon cross sections in pbarp collisions at sqrt-s=630 and 1800 GeV Phys. Rev. Lett. B 87 251805 (2001) IV. Hard single diffraction at sqrt(s)=630 and 1800 GeV Phys. Lett. B 531, 52 (2002) V. Subjet multiplicity of gluon and quark jets Phys. Rev. D 65 052008 (2002) VI. Pt spectra of W and Z bozon production

Phys. Lett. B 517 299 (2001) VII. tt̄ production cross section

Phys. Rev. D67 012004 (2003)

Ratio of particle-level over parton-level HERWIG P_t spectra for jets, as a function of the parton jet transverse momentum.

The kinematic reach in the plane of the parton momentum fraction x and the square of the momentum transfered Q^2.

The single inclusive jet cross section in 5 η intervals vs. JETRAD predictions √ s = 1800 GeV .

D0 data – theory comparison at √ s = 630 GeV

D0 data – theory comparison at √ s = 1800 GeV (1)

Comparisons between the D0 single inclusive jet cross sections and O(α^3_s) QCD predictions calculated by help of JETRAD with the CTEQ4HJ (•) and CTEQ4M (∘) PDFs. Conclusion

The data indicate an preference for CTEQ4HJ and CTEQ4M PDFs

D0 data – theory comparison at √ s = 1800 GeV (2)

Comparisons between the D0 single inclusive jet cross sections and O(α^3_s) QCD predictions calculated by help of JETRAD with the MRSTg ↑ (•) and MRST (∘) PDFs.

D0,CDF data and theory comparison at √ s = 1800 GeV

TOP: THEORY = JETRAD + CTEQ4HJ

MIDDLE: DIFFERENCE (D0 data - smoothed CDF data)/CDF FitSHADED: ± 1σ BOTTOM: systematic errors

CONCLUSION:

No excess production of high-ET jets is observed

DIS 2003, “D0 Latest RunI Results”, N.Skachkov (JINR,Dubna) 8

Ratio of jet cross sections at √ s = 630 and 1800 GeV (1)

• The ratio is nearly insesitive to the choice of PDF • Variation of renormalization scale μ improves agreement with data (μ = 2Et^{max} or μ = 0.25Et^{max}). • Different renormalization scales (μ = 1Et^{max} at √ s = 630 GeV and μ = 0.5Et^{max} at √ s = 1800 GeV ) give better agreement (see next page).

Ratio of jet cross sections at √ s = 630 and 1800 GeV (2)

• σ(630)/σ(1800) is a test of QCD matrix elements (JETRAD)

Dijet angular distribution at √ s = 1800 GeV (1)

χ = exp(|Δη|); Δη = |η_1 − η_2|

Dijet angular distribution at √ s = 1800 GeV (2)

Dijet angular distribution measured over a large angular range.

Models of quark compositeness with a contact interaction scale of less than 2 TeV are ruled out at the 95 % C.L.

Dijet mass spectrum at √ s = 1800 GeV (1)

The ratio of cross section for |η^{jet}| < 0.5 and 0.5 < |η^{jet}| < 1.0 for data (solid circles) and theory (various lines). The shaded region represets the ± 1σ systematic uncertainties about the prediction. The effects on the prediction of changing the renormalization scale are also shown. M^2 = 2E^{jet1}_T E^{jet2}_T [cosh(Δη) − cos(Δϕ)] Δη = |η_1 − η_2|

Δϕ = ϕ_1 − ϕ_2

Dijet mass spectrum at √ s = 1800 GeV (2)

Dijet mass spectrum at √ s = 1800 GeV (3)

CONCLUSION:

the inclusive dijet mass spectrum measured for: |η^{jet}| < 0.5 and 0.5 < |η^{jet}| < 1.0 and 200<M<1400 GeV at √ s = 1.8 T eV to an accuracy of 10% to 30% as a function of mass.

Models of quark compositeness with a contact interacion scale of less than 2.2 TeV

are excluded at the 95% confidence level.

Subjet multiplicity of gluon and quark jets reconstructed using the kT algorithm in pbarp collisions.

Phys. Rev. D (65) 052008, (2002)

Subjet multiplicity of gluon and quark jets reconstructed using the kT algorithm in pbarp collisions.

Phys. Rev. D (65) 052008, (2002)

Ratios of Multijet Cross Sections in pbarp Collisions at sqrt(s)=1800 GeV.

Phys. Rev. Lett. (86) 1955, (2001)

Ratios of Multijet Cross Sections in pbarp Collisions at sqrt(s)=1800 GeV.

Phys. Rev. Lett. (86) 1955, (2001)

Inclusive photon production D0 data vs. NLO QCD

...

630

1800

• Phys. Rev. Lett. 84 2786 (2000); Published • Phys. Rev. Lett. 87, 251805 (2001). ⇐= in

Inclusive photon production

...

Ratio of cross sections σ(630)/σ(1800)

Inclusive photon production

Photon purities at √ s = 630 and 1800 GeV 630

1800

Inclusive photon production

Data – theory comparison at √ s = 630 and 1800 GeV

...

630

1800

The data

— at low Et: higher than the theoretical prediction in the central region;

— at high Et: agrees with theory (as well as in the forward rapidity region)

DIS 2003, “D0 Latest RunI Results”, N.Skachkov (JINR,Dubna) 23