Reminiscences and Outlook

a personal, selected view on 30 years of H1

Past Times in Old Books
A bit of Science
Pictures
DIS in the 215t Century

Max Klein (H1 1985-2015)
U Liverpool and CERN

Colloguium at DESY Hamburg - 30t anniversary of the Approval of H1, 5.11.2015



Feynman’ s Wisdom

‘I would like to quote Feynman in a recent interview to the “Omni” magazine: “As long as it
looks like the way things are built with wheels within wheels, then you are looking for the
innermost wheel - but it might not be that way. in which case you are looking for whatever the

hell it is you find!“. In the same interview he remarks “a few years ago I was very sceptical about

the gauge theories... I was expecting mist. and now it looks like ridges and valleys after all.”

Cited: Abdus Salam
Nobel Lecture 1979
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Unification - Fall 1990 b ey

In the fall 1990 we unify CJC1 with COZ while Vesteclhe (% ma | wmusne
the two German states unite also — 25 years ago Qobl watele boge.

JWM\UJ§£5HhI%Unma&&h

AL
Date: TUE, 4 SEP 90 16:36:52 MEZ P
From: Meissner <HITMEIRDHHDESY3> ;DCML Gb!&e\.m&\
: < >
To | H1KMAX@DHHDESY3 ( (Ba. |h5 )
Hallo Max!

CJC1l und COZ sind vereinigt.Die letzte Stuetzstange wurde soeben aus
der CJC1l gezogen.Damit ruht nun die gesamte Last der CJCl-Draehte auf
unseren Flanschen.Die Ursache fuer das gestrige Klemmen der Kammern
war ein Dichtungsring der CJCl,der aus seiner Sollposition verrutscht
war.Bevor die Kammern den Reinraum verlassen,sind noch ein paar Arbeiten
zu erledigen:-~Gasdichtigkeitstest an der CJCl

-Drahtspannungsmessung an der CJCl

-Umbau des Wagens,der beide Kammern aufnehmen soll
Beim Aufbau der Fuehrungsschienen fuer die Adapterkarten moechte ich
dabeisein.Diese Arbeiten sollten wir auch nicht mehr oft wiederholen
im Interesse der Vermeidung von Materialschaeden.Ich werde also vor-
aussichtlich am Donnerstag noch nicht in Zeuthen sein koennen.

Viele Gruesse,Achim
Max Klein H1-30



Detector Preparations
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H1lin 1990
Plan for the

installation
of the BPC

Max Klein H1-30

Date: WED, 14 NOV 90 0B:41:56 MEZ

From: Kariheinz Meier <F11MEI@DHHDESY3>

To: Max Klein <H1KMAX@DHHDESY3>
Subject: zeitplan

Karlheinz Meier
DESY — Group FHIK
Notkestraosse 85
D-2000 Hamburg 52

tel —48 40
fox —49 40

8998 2028
8998 3093

Zeitplanung fuer BEMC/BPC Installation

Meeting vom 12/11/1990 bei DESY

Teilnehmer: Brasse,Klein,Leuschner,Levien,Meier,Schirm

Der folgende Zeitplan von heute bis zur Installation/Verkabelung
von BEMC und BPC wurde vereinbart :

Woche 47

Woche 48

Woche 50
2/ 1/91
10/ 1/91

14/ 1/91

16/ 1/91
17/ 1/91

21/ 1/91
22/ 1/91

- 48 (19/11/90 - 30/11/90)
( 3/12/90 —= 7/11/90)

- 51 (10/12/90 — 14/21/90)
- 9/ 1/91

15/ 1/91

- 18/ 01/91

28/ 1/91

Cosmic Test der BPC am ZWG

Transport BPC zum DESY
(Montagehalle I. Inst.)

Tests BPC
Test Montage BPC/BEMC

Transport BEMC und BPC
(getrennt |) zur N-Halle

Vermessung und Ausrichtung
Grundgestel |

BEMC Installation

Installation und Verkabelung
der BPC auf dem BEMC

Einfahren von BEMC/BPC
Verkabe lung BEMC (CDA) und

Tests BEMC/BPC mit Zugang
zur CDA

Norbert Langhoff
28.10.2015-80y
Director of ZWG



The SSC in 1990
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The SSCin 1990
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H1 Meeting on Cross-Section Measurement
January 22nd, 9 a.m.- 6 p.m., sem.room 4, DESY

Agenda (preliminary)

1. Final State Deep Inelastic Physics

- MPI

2. Inclusive E and ® Measurements - Resolution, Calibration, Efficieny
- P.Schacht: jet energy

- J.Ferencei: electron energy

- S.Maxfield/T.Naumann: © and p measurement with the tracking detectors

3. Measurement of Q? and =z

- G.Bernardi: (Q?, z) resolution with hadrons

- J.Bliimlein: cross calibration of e and jet measurements

- E.Binder: estimation of smearing correction with PSI (e and h)

4. Event Selection

- M.Goldberg: separation of NC/CC

- L.Wormsley: e/n separation

- N.Huot, S.Levonian: photoproduction background

5. Luminosity and Trigger

- S.Levonian: accuracy of luminosity measurement

- U.Straumann: dead-time corrections

- A.deRoeck: triggers on inclusive DIS (efficiency and redundancy)

6. Requirements from Electroweak Physics on Cross Section Analysis
- D.Haidt

7. Radiative Corrections

- W.Krasny: experimental control of radiative corrections

- T.Riemann: uncertainties of NC and CC rad.corr. calculations

8. Discussion of Procedures to Derive the Inclusive Cross Sections

- W.Krasny: iteration procedures

- M.Klein: xsection measurement in BCDMS

More physics oriented talks (parton distributions, R measurement, running strategies, cross section
analysis ...) will be left to the HERA workshop or/and other times.

15.12.90 G.Bernardi, J.Feltesse, D.Haidt, M.Klein, W.Krasny, S.Levonian




HERA moves on to prepare its physics

Date: WED, 31 OCT 90 15:38:46 MEZ
From: <F11EIS@DHHDESY3>
To: Max Klein <H1KMAX@DHHDESY3>

Subject: MAIL from F11EIS ot DHHDESY3

Franz Eisele DESY-FH1K

H1 Collaboration DESY , spokesman

Notkestrasse 85, D 2000 Hamburg 52, Germany

Tel. (040) 8998-3086 (secretary ext. 3144/3015)

attached a proposal for convenors for the new HERA working groups.
I hope that you will be able to accept this task.

H1- convenors for the HERA working groups (joined effort with
theory and ZEUS) F. Eisele

c
c
The following people have been nominated by the executive committee:
WG1: structure functions: Max Klein,Zeuthen(at DESY)
w WG2: QCD at low x: J. Feltesse Saclay (at DESY)
WG3: radiative corrections W. Krasny ,Saclay (frequently at DESY)
WG4: electroweak physics: D. Haidt, DESY
. WG5: photoproduction: S. Levonian, Lebedev Inst. Moscow (at DESY
: from nov. 15. 1990)
WG6: heavy quarks: P. Truoel, Univ. Zuerich
% WG7: Jets and hadronic final states: K.H. Meier, DESY
WG8:
b WGS: beyond standard model: Ch. Berger, Aachen
generators: G. Grindhammer ,MPI Munich (at DESY)
! -

———
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Backward Upgrade — Calorimeter - 1991
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Moriond 1993
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Moriond 1993

Q° = 30 GeV?

preliminary
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Q2= 7.50000000
X FT +-ST +-SY DO D- R NEV ACC SXY RCO BSC
MODE : 47 , | for MRS Set D- (L215) Structure Functions
0.00024 1.54 0.14 0.28|0.65 1.55 0.61 124 0.560.487E+06 0.15
0.00042 1.00 0.11 0.13|0.62 1.23 0.57 79 0.570.375E+06 0.14 0.616
0.00075 0.95 0.13 0.20 |0.60 0.99 0.53 54 0.480.399E+06 0.16 0.490
0.00133 0.65 0.12 0.07 |0.58 0.82 0.48 28 0.410.275E+06 0.12 0.414
Q2= 15.0000000
X FT 4+=ST +-SY DO D- R NEV ACC SXY RCO BSC
0.00042 1.64 0.16 0.29 |0.81 1.55 0.43 106 0.820.125E+06 0.15 1.069
0.00075 1.52 0.13 0.20|0.76 1.23 0.41 136 0.780.140E+06 0.15 1.094
0.00133 1.00 0.10 0.16|0.71 1.00 0.38 97 0.800.102E+06 0.14 1.089
0.00237 0.90 0.10 0.17 |0.67 0.82 0.34 74 0.710.945E+05 0.11 0.923
Q2= 30.0000000
X FT +ST +-SY DO D- R NEV ACC SXY RCO BSC
0.00075 1.90 0.23 0.31 |0.94 1.47 0.33 71 0.880.350E+405 0.17 1.022
0.00133 1.18 0.15 0.18 |0.86 1.18 0.31 58 0.890.262E+05 0.14 1.104
0.00237 1.30 0.16 0.19|0.78 0.95 0.29 66 0.900.325E405 0.14 1.099
0.00421 0.89 0.13 0.211]0.71 0.79 0.26 49 0.870.229E+05 0.10 1.027
Q2= 60.0000000
X FT +-ST +-SY DO D- R NEV ACC SXY RCO BSC
0.00133 0.00 0.13 0.21 (1.00 1.35 0.26 28 0.710.229E+05 0.17 1.620
0.00237 1.28 0.23 0.15|0.90 1.08 0.24 31 0.870.691E+04 0.14 1.112
0.00421 1.07 0.20 0.15|0.80 0.88 0.22 30 0.870.650E+04 0.13 1.106
0.00750 1.19 0.19 0.28 0.72 0.74 0.20 39 1.090.752E+04 0.09 1.090

—> 1042 events in the first F,

KAP
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Work after Moriond 93
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The rising gluon

Look, - :cg(xQ2)
60 — e

xg(x,Q°)
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Gluons and Quarks 1989 > 2015
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C.Gwenlan+M.Klein, ATLAS, Lecce 6.10.15



After Moriond 1993

CENTRAL TRACKER
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The four most frequently cited publications of the H1 Collaboration

Deep inelastic inclusive e p scattering at low x and a determination of alpha(s)
H1 Collaboration (C. Adloff et al.). Dec 2000. 68 pp.

Published in Eur.Phys.J. C21 (2001) 33-61

DESY-00-181 :

DOI: 10.1007/s100520100720 Cited by 629 records

e-Print: hep-ex/0012053 | PDF

A Measurement and QCD analysis of the proton structure function f2 (x, q**2) at
HERA

H1 Collaboration (S. Aid et al.). Mar 1996. 35 pp.

Published in Nucl.Phys. B470 (1996) 3-40

DESY-96-039

DOI: 10.1016/0550-3213(96)00211-8 Cited by 510 records
e-Print: hep-ex/9603004 | PDF

Measurement of the proton structure function F2 (x, Q**2) in the low x region at
HERA

H1 Collaboration (I. Abt et al.). Aug 1993. 20 pp.

Published in Nucl.Phys. B407 (1993) 515-538

DESY-93-117 Cited by 430 records
DOI: 10.1016/0550-3213(93)90090-C )

A Measurement of the proton structure function 2 (x, Q**2)
H1 Collaboration (T. Ahmed et al.). Jan 1995. 32 pp.

Published in Nucl.Phys. B439 (1995) 471-502

DESY-95-006

DOI: 10.1016/0550-3213(95)98236-U .
e-Print: hep-ex/9503001 | PDF Cited by 330 records

Max Klein H1-30

Status 29.10.15 note HERAPDF1.0 has 646



F, (1992+93)

The famous 4 papers belong to all of H1.

| had the privilege to co-write all, and in
coming to low Q? work with a most
remarkable guard of young students,

and also well known colleagues.

F,(1996/97)
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Uta Klein, Future ep/eA Colliders 26




Last 90’clock meeting, July 1st, 2007
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(some of [my]) H ERAS H EROS

17.2.1937-26.2.1999

A. Febel, H. Gerke, M. Tigner, H. Wiedemann, and B. Wiik, The proposed desy proton-electron
colliding beam experiment. (talk), IEEE Trans.Nucl.Sci. 20 (1973) 782-785.

B. Wiik et al., PROPER - ep with PETRA, DESY preprint 38 (1977).

J. R. Ellis, B. Wiik, and K. Hubner, CHEEP: An e-p Facility in the SPS, CERN Yellow Report NN
(1978).



LHC Electron Beam Upgrade

LHeC

-Finest microscope of the world
-The next machine which sees H
-Transforms LHC in precision lab.
-PDFs gain O(.5)TeV search range
-Revolution of nuclear structure

N> C
.
810 3
~ [ [ Fcc-he
0106:_ [] LHeC
- [] HERA ) s
[ = NMC < sin2@
5 =3
10 " &
- [ BcDMS Top
4: [ ] SLAC : gluon
1031 Precision -
2 ) QCD, a,
f g PDFs
10 7
10 3
LE
-1 I
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10 10 10 10 10 10 10

-he Washington DC 27.3.2015

Luminosity of order 103*cm=2s!

in concurrent ep-pp operation
Max Klein - Future HEP - 1.5.15 at DIS2015 Dallas, Texas

ERL Facility:
Two LINACS 150 MeV, 3 passes
with energy recovery = 900MeV

Design Concept 2015
AsTEC, BINP, CERN, Jlab +
scRF, ERL, Physics, Tests




Higgs in ep = VHX

Simulation of H> bb Measurement at the LHeC, 100fb!

—4-CCh- bb
2 f Eﬁgfﬁgz bbj
g 1001 L& mEcCj
Ll>J - : B cct
ep~> vH(bb)X 80+ ++ Eypt
charged currents ¥ +
oBR~120 fb 60—
n=0.1 B
S/B ~1-2 -
Cut based only 40:
[LHC: VH - BDT’s 20
o(VH) ~ 130fb 8 TeV aa AL m E=
arXiv:1409.6212] QO 60 80 100 120 140 160 180 200
M., [GeV]

This reconstructs 60% of H in ep with very comfortable S/B ~1, in CC and NC
- 0(1)% precision on H-bb couplings with matching theoretical uncertainty]

LHeC Higgs Group U.Klein et al.
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@ ! LHeC Detector: preliminary study

Detector description.

1316 All Numbers [cm]

Solenoid

Fwd Central” « gwd

Tracker Tracker
Tracker

B Forward / backward asymmetry reflecting beam energies (870mm offset)
B Dipole for head-on e-p collisions and central solenoid in common cryostat
B Eta coverage = from -4.5 (backward) to 5.1 (forward)

B Present size 14m x 9m (c.f. CMS 21m x 15m, ATLAS 45m x 25m)

op, June 24-26 2015. A. Gaddi — CERN Physics Department



Lepton—Proton Scattering Facilities
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CERN: LHC : the only realistic opportunity for energy frontier deep inelastic scattering
Huge step in energy (Q?,1/x) and 2-3 orders of magnitude higher luminosity than HERA




Sincere thanks to all of H1 — for many of us a lifetime experience of lasting value
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