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H1 Spacal / Liquid Argon (LAr) Calorimeters

Run 238837 Event 8595 Class: 4 5 6 7 11 19 25 26 28 run date 290399 LA_I': 45000 CeHS

CC:
Pr p =120 GeV Q? = 25700 GeV? Og , . 03 — 3 mrad
= 0.56 y = 0.45 ©

o(F)/E:

( 7%/VE  Spacal
a { 12%/@ LAr em
| 50%/VE LAr had

AFE/FE(syst):
0.3—2% em
2% had

ZEUS Uranium-Scintillator Calorimeter(UCAL)
UCAL: 6000 cells

g, : 1 mrad
o(F)/E:
18%/vVE em
35%/vVE had
AFE/E(syst):
1 —-2% em
2% had
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Q? = zys, \/S is the centre-of-mass energy

Neutral Current (NC) - +*,Z° exchange

Pod =2V, Fy(w, Q1) FY_aFy(z, Q1) —y?F, (z, Q)]
Yr =1+ (1—y)?

~

in LO: F, =2 Ai(qi + @), xF3s =2, Bi(q;i — @), FrL, =0

Charged Current (CC) - exchange
d?occ _ GEMp, 1 ~ 2
de dQ? = 2wz (Q?+M3,)? O-CC(wv Q )

in LO: o =x[(@+¢) + (1 —y)2(d+s)]
Goc == [(u+c)+ (1 —y)*(d+3)]
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v L >4 \N v J

1. Asymptotic freedom (o, — 0 at short distances)
pQCD (perturbative technique)

2. Factorization

Pl—fi z1 P
pQCD

6i;(Q*)| o= [fi®6;1 [

is a non perturbative part
Py Ji x2P fi

3. QCD evolution (DGLAP)

e NLO MS: "

1 _

EFQ(xa Q°) = ;6?05' R(@+q)+C;®g
e evolution of parton densities:

g9(x, Q)

¢°(z, Q%) = > (¢ + &)
" (z,Q%) =3 (¢ — @)

0 (d°) = (@) | PyPy R q¢°

dn@? \ ¢g )] 2« Py, Py g
2

0__ NS — as(Q )qugs @ ¢S

0ln(Q)? 2

Coeflicient and Splitting Functions C; and P;; known to NLO
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scaling violations at low x are driven by gluon
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e, 4

extention to high y = 0.82 sensitive to F7,
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e Simultaneous fit to gluon and o

o Only proton data sets (reduced inclusive NC cross sections)
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'{ | BGF: similar to ce
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Electroweak Sector
(high Q* ~ M2, M%)

unification of weak and electromagnetic forces
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Neutral Current
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ngZ ~ gz Fy/ [—aelin2/(Q2 + M%)}
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NP H1 Data H1 97 PDF Fit i
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nnnnn

by analogy with Gross Llewellyn-Smith rule for neutrino:

1
5

/ ngdx = 2€,a,N, + 2ega4N 4 = 3 O(1 — ag/7)

0

Hi: [ Fy”dar = 1.88 4 0.35(stat.) + 0.27(syst.)

° agrees with (%5 F)Z g = 1.11 (H1 97 PDF Fit)

0.02
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dzUCC OCGQCO< Mgfrop )2

dx dQ? Q*+M3,
normalisation given by coupling Goo (Gr)
shape given by propagator mass M., (Mw)

1.1

CI\\
(X

1.05 anirﬁ\
(51_ | |
\8 1 \\ SM \
; NG
0.95 stat. errors only \Z‘Ej/

0.9

74 76 78 80 82 84 GeV
Mprop

from constrained fit with Goc = Gp:
etp(ZEUS) : My = 81.4%%1(stat.) £ 2.0(syst.)33(pdf) GeV
etp(H1): My = 80.9+3.3(stat.)+1.7(syst.) £3.7(pdf) GeV
e p(H1): My = 79.9+2.2(stat.)+0.9(syst.) £2.1(pdf) GeV
o mearwed wm Hhe W—ﬁge megmne
o un agnwwnt with tme-lBe mearucements

by LEP amd TEVATRON
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HERA T (1992-2000): ~ 120 pb~! for analysis per exp.

Inclusive DIS cross section measurements:
from Q% = 0.045 GeV? to Q* = 30000 GeV?,

from x ~ 107° to z ~ 1.

High precision (1% statistical and 2-3% systematical errors)

approaching fixed target experiments

e smooth transition to yp (Q*=0)

e consistent picture of QCD (Q* > 1 GelV?)
Fy, (0F3/0InQ?%),, (0Fy/0ny)gz, Fr, Fs, jets
gluon density xg(x):

experimental accuracy of 3% at Q* = 20 GeV?
strong coupling constant:
g (M2) = 0.1150 £ 0.0017 (exp)F3909 (model)
+0.005 (vary scales by 4)

o clectroweak physics (Q* ~ Mz, M, )
NC and CC, vZ interference, xF5, W propagator mass

HERA II (2001-2006)
high luminosity: =~ 150pb~' / year / experiment

longitudinal polarisation of the electron (positron) beam
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