Stefan Schmitt, University of Ziirich

li

)
7,

¢

PRC meeting, October 30, 2003

H1: status and prospects

e H1 detector status

e Recent H1 physics results

* Summary and conclusions
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H1 detector status
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Detector performance after the 2003 shutdown
— Data taking, background conditions

— First Data
Status of repaired/new components

— CIP (Central Inner Prop. Chamber)
- VFPS (Very Forward Proton Spectrometer)

— FTT (Fast Track Trigger)
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H1 high Q” events

PT=50 GeV
Q2=6000 GeV2 .
- B Charged current
| — with 2 jets
,,,,,,,,, g First HERA data
2 5 at high Q° with
PT(e)=95 GeV . .
Q2=14000 GeV2 o polarized positron
T beam

Neutral current
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Data taking, background conditions

INTEGRATED LUMINOSITY (12.10.03-25.10.03) < 150 e s e e e e T T
i I A I o 5 30x60 mA®
L 5 tolerable
R 1 Zos oty
% __Produced bv/ | j i
g 2 / = | Central 100 4
| HERA z " Drift Chamber
: [On ’
5 1 / § 0.47 _I | | o
- /_j 0.2 / | 58 mA étrips
L f_’ i ] | 50 protons : Ramp up HV
L | | lost _
%5 200 295 300 95— 2900 25 300 1 10.5 mA
day day | e+ only '
* Data taking has started
0 e
* Background similar to Feb 2003 ep 1241020031, = 6. L
- Vaccum conditioning worked * Extrapolate CJC currents:
: : factor 3 improved vacuum
* Background 1s dominated by p-beamgas p
needed to run at HERA 11

* Present limit: 30x60 mA” design currents
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- NC high Q* data,
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Events

10"

10°

LSM predition

| NN N N T T S 1 I [ N I 0 I v
0 2000 4000 6000 8000 100001200014000

Q? electron (NC)

L Ar calorimeter

H1 Detector 1s

well prepared for
HERA II data
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First data

Kinematic peak

8000
6000 [
4000
2000

1 1 1 e e

15 20 25 30 35 40 45

E [GeV]
SpaCal

Silicon detectors S/N

BST: 34
CST: 20
FST: 32
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D* reconstruction

JD 5Dt Ko'mg + c.c. | [Enwes
o/ ndf

o‘ﬁss 014 0145 0.5 0155 0.6 0165  0.17
A min GeV

J/\|I from e'e” and W

2 4 6 8 M@+1-) [GeV]

Tracking detectors
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CIP: status after shutdown

Reconstruct vertex position for L1 trigger,
CIP chamber o
five layers seperate ep collisions from background

pad readout

pointing geometry enables

fast track finding for L1 igger Chiamber and readout (optical links, FPGA
| £-vertex istogram based trigger) working well, hit
s e — efficiency close to 100%

[Bin4

160

. . . af- —— All events
CIP vertex trigger 1s used to trigger ep o CIP vetoed background
events and to veto non-ep events 100
from collimators C5a, C5b o0 vertex

= ep events no

Repair was a success — CIP has 20

become a vital part of the H1 trigger %o =5 e s o 50 100 150 200
z—vertex position seen by CJC
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VFPS 1nstallation

eam Very Forward Proton
_ WE=: Spectrometer installed in
St M= HERA tunnel (at 220 m).
MRE Build for precise measurements
§ of diffractive reactions
' Data taking started last week.
Commissioning with proton

VI'PS1 insert
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Fast Track Trigger

FTT: reconstruct tracks FTT hardware installed, readout working

from 12 layers (_)f CIC wires Trigger programming (FPGA, DSP) ongoing

- xf‘:::ff:;;% CJC track with
N | FTT hits in all

Provide Trigger information on a Ve —]
— L1 (2us): coarse tracks
- L2 (20us): vertex-fitted tracks ; /

— L3 (100us): invariant masses
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Recent H1 physics results

53 papers sent to EPS 2003 — HERA 1 data still providing many new results

New results and publications since the last PRC

* yp->yY athigh ltl

* DVCS

* Beauty in photoproduction

* NLO treatment of diffractive final states
* Event Shapes in DIS

* Squarks in R-parity violating SUSY

* Generic Search for new physics

* Search for superlight gravitino

Search for Contact Interactions

Diffractive J/y Production at
high Itl

Multi-electron production
Search for Single Top

Dijets and azimuthal
decorrelations at low x

Multi-muon production
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Beauty n photoproductlon

Beauty Productlon

Jet

dc/dn“ (ep — ebbX — ejjuX) ep — ebbX — ejjuX

Q?<1GeV? () H1 Data

do/dn,[pb]
3
|
|

[ H1 (Prel.) -055<n"<1.1 |

Data/Theory

0.2<y<038 4

pi>25 Gev. A ZEUS Data ] A ZEUS (Prel.) -16<n"<23
. \'>7(6) GeV NLO QCD ® Had - i

M <25 1 —— NLO QCD ® Had

Q*<1GeV:; 0.2<y<0.8

p'® 7(6) Gev; m®Y <2.5

ol _i 21 i I Ii

det ) A R R B
My 0 4 6 8 10

pt [GeV]
B-identification based on pTrel and lifetime information (CST).

Progress: precision, differential distributions

H1 and ZEUS 1n agreement. Data 1.80 above NLO.
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Diffraction and NLO QCD in DIS
H1 2002 ¢, NLO QCD Fit
ry% H1 preliminary
L/Llf\ :sg Singlet hg I Gluon %evz]
— . N 021 LN
QZ 1 C,jet [:.] 01 :/—\ > k/\ 6.5
NLO QCD - o
calculation . j: ’
, cJet 0.2 m 10 15
———————————————————————————————— 0.1 f i
diffractive Z o S— T
PDF from . 't %
01F L

inclusive data

0 0:2 0:4 0:6 0:8 1 0 0:2 0:4 0:6 0:8 1
Xip 2 2
H1 2002 6, NLO QCD Fit
p p E=1 (exp. error)

[ (exp.+theor. error)
—— H12002 6,0 LO QCD Fit

Diffractive PDFs extracted from FzD assuming factorisation + NLO QCD

Does 1t describe diffractive dijjet and charm production?
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Diffraction and NLO QCD in DIS

H1 Diffractive Dijets (prel.)
H1 fit 2002, 12=p2, 12=40 GeV?

<~; : * H1 Data pT,1(26>§(4) GeV % 2.5 .
) - E DDISENT NLO *(143,,,) & B
o L DDISENT NLO S 2F
g ® --- DDISENTLO 3 B
g 10 3 ; -
o Do ~ L e
T I . S et *
b ' 3 T 1 Z y oo e
© 1 EL ,’ * E ------ # * *
C _.-i-:% 0 5 ;}_. Prmem R *
I ; ey
10 [T R R T T N R NI 0 | L | L | L |
20 40 60 80 100 150 200 250
Q? [GeV?] W [GeV]
5 5 200
= e 2
o IR YO 2 2
X 9 RESERE A —
c‘o_’ 10 27 : + ______ é 150
2 ..... .‘ ------- _g
° o © T
T m oo Ee
3 10 - | - = ¥
e 50— it oo 3
e b
1 \\\\‘\\\\‘\\\\‘\\\\‘\\\ 0 \\\\‘\\\\‘\\\\‘\\\\I-\-\-d-\-
25 225 -2 -175 -15 1 05 0 05 1 15
I lab
Og10X|P <N >jets

H1 Diffractive D (prel.)
H1 fit 2002, u’=Q%+4m?

31200 r
& B ® H1 Data
21000 |- B DHVQDIS NLO
-g i DHVQDIS LO
— 800 -~
o i
o | @
600
400 —
200
0 :\ | | ‘ | | | ‘ | | | ‘ | | | ‘ | | |
0 0.2 04 06 0.8 1
Zp

Data described by NLO QCD
+ diffractive PDFs

QCD factorisation works
in DIS (and yp)
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Event shapes in DIS

H1 EVENT SHAPES: =

5 3 0 @ H1 preliminary
_8 10 ? O ... —— NLO(a2)+NLL+PC
o :--. ------ o S L U If —————— ,
~ - om0 e Q.. o ° I ! | :
— 1025. ______ . Tt . VI:/\ '——;—-}Ewer !
EO o S S . 5 : \:&rrections:
oE e T e r666_;99?l | :
e ] Q ; 5
1, —o— — T : |
; o I * G ____ !
Lo o T ke .. . . —
G T, 'l Sensitive to «, and hadronisation effects «_

10_2§

; T ; T ? f T Example: T = (1-thrust)

e e A
e H1 analysis: fit differental distributions with
10’4 - <Q>= 81 GeV

o] NLO + NLL + PC
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Event shapes in DIS

H1 preliminary

Fit differential event-shapes to

S 0.60- NLO(a2)+NLL+PC Fits
8 : B stat. and exp. syst. errors NLO + NLL + PC
o - Te Q >20GeV
l&’; 0.5~ Fit result:
3 B
i PC parameter &
0.501-
i strong coupling constant &
0.45- .
- Good agreement for different
i event shapes.
0.40 l <4— world average l

I I I I I | I I I I I
0.11 0.12 0.13
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R wviolating SUSY — squark search
P

Searches for squarks in R, viol. SUSY

Searches for squarks in R, viol. SUSY

31

: -1 . . i
Squark prOduCthn (’\< UnconStralnedMSSM’J=3 EAISO ||||||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
; % mSUGRA my=m,,=M, u<0
| u 160
c I~
z 140 =
- i t(V ,5=0.3) 0
] | '}\‘ =
120 b
R _violatin |
P g N tanB=6 | 100 | u, ¢ (X 1;;=0.3, j=1,2)
q . ' -300 < 11 < 300 GeV u '
Couphng A 3 70 <M, <350 GeV 80
1S My >30 GeV imposed | f H1 prellmlnary 95% CL
i 7I IIIIIIIIII I IIIIIIIIIIIIII 1 L
E 5 10 15 20 25 30 35 40 45 50
L H1 preliminary tan B
100 120 140 160 180 200 220 240 260 280
squark (GCV)

Coupling of em strength: exclude squark up to 275 GeV.
All e'p and e p data at CM-energy 320 GeV included.
New: perform scan in tan(f) for mSUGRA model
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Generic search for new physics

Events
10 1 10 10?2 10° 104 Reconstruct high-p_objects (e,y,u,v.jet)

) ¥ pT>20 GeV, 10°<0<140°
fj; - +=m Scan invariant mass and sum of transverse
= momenta, find “most interesting” region
i-v ; ; ; L} | ;
e T Use full HERAT . S e
e luminosity: 115 pb”’ &
”JJJ = + Overall good N
v+ . agreement with SM A ff .
l’iz i::}:l » woweeem || jp 25 search channels S
T = : Pl sMm
JJ lejj %& = Model-independent search confirms excess
LS — in u-v-jet channel studied in other analyses.

H1 General Search
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Summary and Conclusions

* Detector working well — first data looks good
Congratulations to HERA for the promising startup
e HERA I data still is a rich source for new analyses

(e.g. QCD tests, searches for new physics)
* Exciting physics program has started with HERA 1I:

— New detector components

— High luminosity and polarisation
* Goal: exceed HERA I luminosity before next big shutdown

* Long-term goal: collect 1 fb™ of data + low energy run
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CJC2 current / Sep ‘02 parameterization

-iiis
J

H1 CJC currents history

. m 11 <150 mA®
u ® 11 <500 mA’

10 — A I >500 mA’ —
] ¢ 11> 1000 mA® -

] leak i

B [ | leak NR |
. NL 1T1m T1m -
10 - GO/GG ° .

| _’ 110K o k

n 170K °
oo
_ e ° L _
T = 100 da A A 4

17 i o& t -
] 4%y, ]

: "o t‘ & ﬁ =

i e L I

e A & i
- \. A —
i “ i
A
| ® for 5000 mMA? |
-1
10 T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T
100 200 300 400 500 600

days from 1.1.2002
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