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COIl

: factorization breaking
ation breaking affect t distributions?

O t DISTRIBUTIONS : inclusive and dijet data
> forward detectors Wth/roman pot spectrometer (RPS)
» dynamic alignment of RPS
> t-distributions vs. Q2= (Eq)* over a wide range:
~1<Q?=< 10 GeV? andt,, (~0) =-t<4 GeV?

> search for a diffraction minimum

0 SUMMARY
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DIFFRACTION IN QCD

Non-diffractive Diffractive
< color-exchange = gaps % Colorless vacuum exchange
exponentially suppressed =>» large-gap signature
rapidity gap

Incident hadrons Incident hadrons retain
acquire color \ ‘ I f their quantum numbers
and break upart \ | / remaining colorless

‘ M pseudo-
CONFINEMENT DECONFINEMENT

Goal: probe the QCD nature of the diffractive exchange
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EXAMPLE OF FACTORI
BREAKING IN DIFFRAC

=>diffractive x-section suppresse
to Regge prediction as Vs increa

= 0.05 -

see KG, PLB 358, 379 (1995)
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Factor of ~8 (~b)

<4=—= suppression at

[s = 1800 (540) GeV

<€—— RENORMALIZATION

O Question:
does factorization breaking
affect t distributions?
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SINGLE DIFFRACTION
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The CDF |l Detector

| CDF Il PLAN VIEW
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The RPS IN CDF I

Roman Pot Arrangement

~56m distance from interaction poin FIBER HODOSCOPE

266.54cm Reconstructed track

98.5 Q8.5 A bunch of fibers
I:I:I_EIZI [ Tl
s S =

True Track

» : measured hit position

0.266mm. (=1bin)

|
y
Fiber m%ﬁ%’

Tracker
- : Scintillating fiber
Detail [] (KURARAY SCSFS1 sigle clad)

Expected position resolution 80 um
Expected angle resolution 60 prad
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The MiniPlugs

CDF Run Il Preliminary CDF Run Il Preliminary
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=> overlap bgnd (BG) is reduced by including the MPs in the £°At calculation
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&JCAL VS. éRPS

12CDF Run | Prellmlnary Y 35CDF Run Il Preliminary
- = I *E 121 naf 17.4113
o : onstan 62,
1 —10 LI>J 30 ;Ieant t o.osasiso.o::j
- sigma  0.0151+0.00102
: 25
0.8 —8 i
: 20
0.6} s B
S » 15|
0.4}~ —4 102_
0.2} 2 5|
ob— "0:'0;; 6 — '668 - 0.'1’ -Rpg-“ 0 0002 004 0.0 008 o1 042 044" U.|1;6(|:;L|0.18
01CDF Run |l Prellmlnary & RPS i
o.ogé_. i 85978 0{]’-_]: < E— - L 009
- PO 0.00682 + 0.0022 - p
0.08F| p1 0.932 + 0.0371 5
0.07F ;Z
0.06f & !
g cCAL 0 RPS
0.05 7;‘ Lﬁﬁ — p' —l_p'_]_ 5
0.04F
0.03F _ _ -
0.02f = 0.00740.002 and p1 = 0.9740.04
0.01F

0.07 0.02 0.03 0.04 005 006 0.07 0.08 009 0.1
aRPS

o

DIS-2012, Bonn, GERMANY Diffractive t-distributions from CDF K. Goulianos 10



TRIGGERS AND E

e RPSaa: RPS with RPS tracking available (in-
cluded in the RPS trigger);

e J5, J20, J50: jet with E5* > 5 20, 50 CeV in
CCAL or PCAL:

e RPS-Jeth (Jet20, Jeth0): RPS in coincide with J5,
J20, J50.

Event (E7) Q?
sample GeV GeV?
RPS incl 2
RPS-Jeth 15 225
RPS-Jet20 30 900
RPS-Jet50 67 4500
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Dynamic Alignment of RPS

Method: iteratively adjust the RPS X and Y offsets from the

nominal beam axis until a maximum in the b-slope is obtained @ 1=0.
New: uncertainty in the slope due to alignment

CDF I

1

DIPOLEs QUADs DD QUADs

2m
Q-DI—ID:IDIKES,_,[D.».H.'"

Limiting factors

1-statistics
2-beam size
3-beam jitter

use RPStrk data
width~ 2 mm/J/N
N~1 K events
AX,AY = + 60 n
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RPS ACCEPTANCE

CDF Run Il Preliminary

tance

ce

CDF Run Il Preliminary

&
@ 9
§ ™, 0.05 < & <0.08
[y |
Sosl ™ slowly varying
+ .
8 K at high t
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02| *++_+
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O acceptance beyond 4 GeV?2 minimizes edge effects
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DATA RED

CDF Run Il Preliminary

Selection requirement RPS RPS-Jeth RPS-Jet20 RPS-JetH0

Trigger 1634 723 1124 243 1693 644 757 731
good-run events 1 431 460 955 006 1421 350 561 878
Pr significance: Sg = Fr/\/SE2 < 2 1 431 253 950 776 1 410 780 539 957
N(jet) > 2: Ep® > 5 GeV, [n"?| < 2.5 59 157 557 615 1 168 881 521 645
splash veto 27 686 259 186 541 031 215 975
RPT 27 680 259 169 541 003 215 974
SD (0.03 < &5 < 0.00) 1458 20 602 26 559 4 432

CDF Run Il Preliminary

Data set L (pb_l) ERPT
set 0 12.9 0.78 £+ 0.08
set 1 24.0 0.75 £ 0.08
set 2 20.3 0.69 + 0.07
set 3 6.4 0.57 + 0.06
set 4 29.2 0.51 = 0.05
set 5 16.3 0.46 £+ 0.05
set 6 18.9 0.48 + 0.05
set 7 25.5 0.43 +0.04
set &8 22.1 0.40 = 0.04
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t-distributions

CDF Run || Prellmlnarv

U 05‘5 égps'ﬁé) .08 —&— RPS inclusive

s siatlsilcal Uncertalntles nnly —=— RPS.Jet5 (Q *~225GeV?)
10 C - L - —+— RPS.Jet20 (Q *~900GeV?)

RPS.Jet50 (Q *~4,500GeV°)

do/dt (arbitrary units)

Fit do/dt to a double exponential: > No diffraction dips
» - > No Q2 dependence in slope
F=09-e"+0.1-e* from inclusive to Q2~10* GeV?
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b-slopes for -t

CDF Run Il Preliminary

Event (ET) QQ by bo b1/ bilnd ba/ bignd
sample GeV GeV? GeV 2 GeV 2 ratio ratio
RPS incl ~ 1 5401 12501 1 1
RPS-Jet5 15 9295 5.0 + 0.3 1.4+0.2 0.93 £ 0.08 112 +0.23
RPS-Jet20 30 900 5.2+ 0.3 1.1+0.1 0.96 + 0.07 0.93+ 0.16
RPS-Jet50 67 4500 0.9+ 0.2 1.00 + 0.10 0.72 + 0.18

CDF Run Il Preliminary

Source of uncertainty 0b1 0ba

RPS tracker threshold 1% 1%

Instantaneous luminosity 2% 2%

Beam store / run number 4% 8%

RPS alignment 5% 5%

0 <20% dependence on Q?over ~ 4 orders of magnitude

DIS-2012, Bonn, GERMANY

Diffractive t-distributions from CDF

K. Goulianos

16



b-slopes for -t

CDF Run Il Preliminary
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=> similar for SD and ND over 3 orders of magnitude!
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t >1 GeV?: asymmetric t-distributions as
a tool for evaluating bgd at high t

schematic view of fiber tracker t-distributions
_.10* CDF Run 1l Preliminary
’ 25 mm | § F 0.05<£7°<0.08 =Y track > Y o
) | E E\ statiétical uncenainfies onlyi _E YtrQCk < Y 0
T 25 mm 3_.,1035_“““
: 2 E &
7.5 mm — s | &,
T ol V% p p ﬁ :.‘v..
— T T ) : ' bgnd =
2. omm 5 5 : evts/GeV?
| 2 mm L
X I

It] (GeV/c)

t
> tracker's upper edge: |t|=2.3 GeV?, estimated from t~62
> the lower edge is at [t|= 6.5 GeV? (hot shown)
> background level: region of Y,,.>Y, data for |t[>2.3 GeV?
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Why select 0.05<¢,,,,<0.08?
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U be on the plateau of the ds/dIng distribution
O allow enough room to avoid edge-effects
0 accept enough events for good statistics

4 estimated width resulting from the AE : At= 0.47
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t-distributions
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CON

lusive and dijet data

ide range of Q2= (Eq.,)?:

V2 and t,, (~0) = -t <4 GeV?
> independent of Q2

> agree with the DL model at -t £~0.5 GeV?

» flatten out beyond -t ~1.5 to become a factor of ~10
larger than the DL model prediction

THANK YOU FOR YOUR ATTENTION
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