Soft Double Diffractive Excitation at CDF

Mary Convery 6/3/99

I. Introduction II. Data analysis III. Results at 1800 and 630 GeV IV. Conclusions

Soft vs hard double diffraction

• survival probability?

Single Diffraction (standard Regge theory)

α(t) = 1 + ϵ + α^′t

σT = β1(0)β2(0)(s/s0)^{α(0)−1} dσel dt = β^2_1 (t)β^2 (t) 16π ( s s0 )_{2[α(t)−1]}

d^2σSD dt dξ = β^2_1 (t) 16π ξ^{1−2α(t)} β2(0)g(t) ( s^′ s0 )_{α(0)−1}

f_{IP/p}(ξ, t) σ^{IP p}(s^′, t) ξ = s^′/s = M^2/s, s0 = 1 GeV^2, g(t)→g(0) = κβ2(0) 4

Double Diffraction (standard Regge theory and factorization)

d^3σ_{DD} dt dM^2_1 dM^2_2 = d^2σ_{SD} dt dM^2_1 d^2σ_{SD} dt dM^2_2 / dσ_{el} dt = [κβ_1(0)β_2(0)]^2 16π s^{2ϵ} (M^2_1 M^2_2 )^{1+ϵ} e^{bDDt}

b_{DD} = 2α^′ ln ss_0 M^2_1 M^2_2 κβ^2_{IP p}(0) = 2.82 mb, ϵ = 0.104, α^′ = 0.25 GeV^{−2}

Double Diffraction

gap width: Δy ∼ ln ( ss_0 M^2_1 M^2_2 )

center of gap: y_0 ∼ 1 2 ln ( M^2_2 M^2_1 )

0 ≤ Δy ≤ ln ss_0 M^4_0 , |y_0| ≤ 1 2 ( ln ss_0 M^4_0 − Δy )

(M^2_{1,2})_{min} = M^2_0 = 1.5 GeV^2

d^3σ_{DD} dt dΔy dy_0 = κβ^2_{IP p}(0) ( s^′ s_0 )_ϵ κβ^2_{IP p}(0) 16π e^{2ϵΔy}e^{2α′Δy t}

reduced energy s^′ = M^2_1 M^2_2 /s_0 = s e^{−Δy} = sξ

d^3σ_{DD} dt dξ dy_0 = κβ^2_{IP p}(0) ( s^′ s_0 )_ϵ κβ^2_{IP p}(0) 16π 1 ξ^{1+2ϵ} e^{−2α′t ln ξ}

DD cross section for central gaps greater than 3 units of rapidity √ s = 1800 GeV

σ_{DD}(Δη^0 > 3, √ s = 1800 GeV) =

= (51.2 ± 1.7 mb)

59880 − 7199 1021400(1.151) × 1/A = 2.29 ± 0.01(stat) ± 0.07(σ_{BBC} ) ± syst(bkgrd) mb xx ×1/A Standard Regge theory σ_{DD}(Δη^0 > 3, √ s = 1800 GeV) = 23.1 mb ×1/A

→ discrepancy factor D = 0.10

DD cross section for central gaps greater than 3 units of rapidity √ s = 630 GeV

σ_{DD}(Δη^0 > 3, √ s = 630 GeV) =

= (39.9 ± 1.2 mb)

136671 − 13802 1670764(1.107) × 1/A = 2.65 ± 0.01(stat) ± 0.08(σ_{BBC} ) ± syst(bkgrd) mb xx ×1/A Standard Regge theory σ_{DD}(Δη^0 > 3, √ s = 630 GeV)) = 17.6 mb ×1/A

→ discrepancy factor D = 0.15

D(630) D(1800) ∼ 1.5 ∼ 1 s^{2ϵ} Goulianos, Phys. Lett. B358, 379 (1995)

Preliminary Results for Central Rapidity Gaps in Minimum-Bias Events

The measured double-diffractive cross sections at √ s = 1800 and 630 GeV are an order of magnitude smaller than what is predicted using standard Regge theory based on the triple Pomeron amplitude and factorization. However, the shape of the mass distribution is in agreement with the standard theory.