Review of Recent CDF Diffraction Results Mary Convery Nov 4, 1999

I. Rapidity gaps in hard single diffraction: xxxxxxxx b and J/ψ production II. Diffractive dijets with Roman pots III. Double Pomeron exchange IV. Soft double diffraction

3

4

5

CDF Hard Diffractive Rapidity Gap Results

Diffractive W xxxR_W (_{SD} ND ) = (1.15 ± 0.55)% xxxPRL 78, 2698 (1997)

Diffractive dijets xxxR_{JJG} (_{SD} ND ) = (0.75 ± 0.10)% xxxE^{jet}_T > 20 GeV, η^{jet} > 1.8, η_1 · η_2 > 0 xxxPRL 79, 2636 (1997)

b-quark production xxxR_b (_{SD} ND ) × A = (0.26 ± 0.08)% xxxE^e_T > 9.5 GeV, η^e < 1.1 xxxA ≈ 0.4 (2.4 ≤ |η^{gap}| ≤ 5.9) xxxsubmitted to PRL

J/ψ production xxxresults similar to b xxxpreliminary

all ratios ∼ 1%

7

Diffractive Structure Functions

x_{p̄} = N_{jets}∑

i E^i_T e^{−ηi} √ s • measure SD/ND ratio as function of x_{p̄} xx(SD, ND jets have ∼ same η, E_T at fixed x_{p̄}) → ratio of SD to ND structure functions

R SD_{ND} (x_{p̄}) =

F^D_{JJ} (x_{p̄}) F_{JJ} (x_{p̄})

• multiply by known ND structure function

F^{(D)}_{JJ} (x_{p̄}) = x_{p̄} [ g^{(D)}(x_{p̄}) + 4 9 ∑ i ( q^{(D)}_i (x_{p̄}) + q̄^{(D)}_i (x_{p̄}) )]

→ structure function for events with gaps xxxindependent of MC, IP

9

10

11

12

Comparison with H1 β = x_{p̄}/ξ

14

15

16

(sketch of DPE x_{bj} )

Soft double diffraction

CDF Preliminary

CDF Preliminary

CDF Preliminary DD cross section for central gaps Δη^0 > 3 √ s = 1800 GeV σ_{DD}(Δη^0 > 3) = [2.29±0.01(stat)^{+0.20}_{−0.19}(syst) mb]/A detector acceptance A = (48.7 ± 8.4)% σ_{DD}(Δη^0 > 3) = 4.71 ± 0.02(stat)^{+0.92}_{−0.90}(syst) mb √ s = 630 GeV σ_{DD}(Δη^0 > 3) = [2.65±0.01(stat)^{+0.15}_{−0.36}(syst) mb]/A A = (61.4 ± 6.8)% σ_{DD}(Δη^0 > 3) = 4.32 ± 0.01(stat)^{+0.54}_{−0.76}(syst) mb

[1] R. E. Ansorge et al., Z. Phys. C 33, 175 (1986). [2] C. Conta et al., Nucl. Phys. B 175, 97 (1980). [3] A. Givernaud et al., Nucl. Phys. B 152, 189 (1979) and references therein. 22