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Yp interaction

y of high energy behave as hadron when interacting with other hadrons

pp, pp cross section

80 Donnachie, Landshoff:
IR Coon R oo b E ' . .
o [ ) universal behaviour of total
(mb) 1 hadron-hadron cross section
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[ pp:  21.70s°%%081 56085 04525 1 Ootlh-h) = A-W2¢ + B-W~2n
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i ] * A,B — process dependent constants
50 |- N * €,n — universal constants
40 .
f () - energy dependence of o,,(yp)
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6 10 100 1000 Otot for pp, TIp, Kp
Vs (GeV)

figure from Phys. Lett. B 296 (1992) 227



Yp interaction

Oot(Yp) at high energies

Yp cross section
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figure from Nucl. Phys. B 627 (2002) 3



Yp interaction

€ determination

]

] Cudell et al.:
7*p K*p o (Phys. Rev. D 61 (2000) 034019)
| * pp, Pp, T¢p, KEp, \s = 9 GeV
* “some superseded points have been

_ | removed”
€ 0.1 3 Q:

€ =0.093 £ 0.003

“We have not included the yp data,

as there is some uncertainty regarding

0.01 N B these. They would lead to an intercept
0.01 0.1 1 of order 0.075 with large error bars.”

M, tgarget (GeVz)

figure from Phys. Rev. D 61 (2000) 034019 4



measurement concept

O1ot(yp) measured at HERA-I at one W,

Yp cross section

—19D :
:i | Eﬁ?ﬂ’x‘% A HERA measurements:
EE:E . Ir.-w-e.nerg}' experiments il  large systematic uncertainties
6 /a &8¢ sy
| _ Eﬁﬂi o | & wantto reduce systematics
160 | =
| Oor = A-W2€ + BYHED
o0l |+ 2" term is negligible at high energy
b | |- € can be extracted from o ratio:
| R = o(W) / c(W,) = (W,/W,)2€
100 |t * any uncertainty correlated for differ-
W, (GeV) ent Wyp largely cancel

figure from Nucl. Phys. B 627 (2002) 3



measurement concept

HERA-II data: 3 W,,, points with different proton energy E,
460 GeV (LER), 575 GeV (MER), 920 GeV (HER)

0ot(yp) was measured in process e*p —ety*p —»etX at Q? < 10-3 GeV?

et et
Relation o(yp) <> o(e*p):
dzgep[},qu} 2\ yp 5 *
_ | 2:78% Y
e =$(r.@%)077(3.Q?)
* ¢ — doubly differential photon flux p X

S 0yt(Yp) can be extracted from o, (e*p):




layout of ZEUS and luminosity systems

RCAL
not to scale
e —— SPEC
7ZEUS HERA = SPEC
magnets €XIt dipole AERO PCAL
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event signature PCAL
1) activity in the RCAL veto bremsstrahlung process:
2) et hitin TAG6 etp —etyp
* TAG6 energy range: 3.8—/.1 GeV SPEC

calibrate TAG6 7



from o (etp) to o (yp)

d?eP(y, Q%)
dy dQ?2

=¢(y. Q%) 7P (y. Q%)

= o-tot(e+p) = Py * Trot(YP)
» photon flux F, = J ¢ (y, Q?) was measured for each Wyp

» o(yp) variation over measurement range for each Wy, is small; assumed to
be constant

experimentally:
Otof = i
0
L - FJA% . Apcat

» Arcal 1s acceptance of the hadronic final state for tagged events

* Agcar is the same at different W, , since E, is the same; checked with
PYTHIA



W dependence of o (yp)

data set
Low energy run (LER) 460
Medium energy run (MER) 575
High energy run (HER) 920
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Ep( GeV)

E.(GeV) L(nb=1) W,,,(GeV)
27.50 912 194 - 209
27.52 949 216 — 233
27.61 567 274 - 296

R = O'i / O'HER
= (Ni/ Nygr) * (Lygr/ Li)' (Fygr/F i)

Oyer 18 normalized to 1

fit oo (yp) o< W2



systematic uncertainties

R=0;/ 0oy
= (Ni/ NHER)' (LHER/ Li)' (F HER/P i)

* any uncertainty correlated for all
three E, largely cancel
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Phys. Lett. B 697 (2011) 184-193

€ = 0.111 + 0.009(stat.) + 0.036(syst.)

» first determination of the high energy dependence of o,,(yp) from a single ex-

periment
1
; + + EP
Tp Yp K7p o]
< | 8ood agreement with results of
€ 0.1 E T o hadronic cross section analysis
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http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6TVN-523M889-1-1&_cdi=5539&_user=104183&_pii=S0370269311000980&_origin=browse&_coverDate=03%2F07%2F2011&_sk=993029996&view=c&wchp=dGLbVlz-zSkzV&md5=a0ca58073a2fc423474605f061d2f00c&ie=/sdarticle.pdf
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