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HERA History

1981
1984
1988
1988-1990
1991
10/1991
1992
1994
1995
1996
1998
1999
200/2001
2002
03/2003
10/2003

Proposal for an e/p collider at DESY
acceptance and start of construction
commissioning HERA-e
construction HERA-p

commissioning HERA-p

first e/p collisions <<
commissioning of detectors H1 and ZEUS
installation of spin rotators for HERMES
commissioning of HERMES
installation of HERA-B
p—energy increased t0 920 GeV
reached design luminosity —z
luminosity upgrade and spin rotators for ZEUS/H 1
Background Problems clog H1,ZEUS from data taking
Shutdown: modifications to vacuum system
Recommissioning: Background now promising




Luminosity Upgrade

———— (Gain: smaller Beam sizes

Realization:

© combined function magnets (low Beta)
© early beam separation of e,p

© Proton Quadrupoles as close as
possible to experiments !

Challenging:

ENL
© Superconducting magnets (GO, GG)
very close to experiments
© Synchrotronlight power Increased
O

Synchrotron light has to go through
the experiment

© Magnets are within the field of

detector solenoid \t

Polarization

=~ Specific Luminosity --—-+ 2.8

= with design currents —-» 4.7
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HERA IP region
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Vacuum System of IP Region
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Background at Experiments

chamber current dependency
Mechanism: T
:
. e
5 :ﬁ&fsure rise
\ beam-gas eventr:

e-beam gas events

. background

p hale

:

E I = TSP haall:lng {hm
. . E - B pp MC (arh. anits)
direct synchrotron light & aml|
collimated - under control = | .
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E 003 -
:
experiments are Now a factor L e
1.6 more sensitive (by geometry) : fl
than before upgrade ! ko
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extreme requirements

on the vacuum in the
Interaction Region
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Pressure Profile Calculation
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methane ? cold magnets ?
other species ?



Pressure Rise during an ¢-only Run
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L» Outgasing of species with high Z ?

© Atinjection:
Higer Order Mode Heating ?

EM calculations
not really understood !

i m:
IR iTie]

\_,. Tapering of collimator

O Negative dynamic Pressure ?

obscure effect &

Warming up of magnets pile up !




HOM heating (H1)
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Vacuum conditioning

(TSP heating j (baking out with synchroton radiatiun]
( NEG activation ) ( baking out with HOM heating )
[warming up cold m_ﬂgnets) {12 GeV, high {:Lirrents}

1 week conditioning
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Pressure at IP region

G
. S W s
Complicated mechanism: gac
HOM-heating cold magnets desorption

| 12 GeV A | 27oGeV 2 :
measured:
- temperature increase at GG and GO flanges
(a very hot Mask at H1) source of background at 27.5 GeV ?

- \ery high pressure increase at 12 GeV
vacuum chamber 300K
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cold magnet (GO) cold magnet (GG)

hot f iangc

high surface movability 7
to be studied ...



Shutdown activities (vacuum)

© improved pumping speed near IR © new collimators —66 m N,S

o GA—chamber modifications, new NEG pumps © Abs4 modification (surface) to reduce
& AL T BE sl s Beaione SL backscattering (under construction)

© additional internal pump at H1I O leak fixes

@ Moditication of collimators Absl Abs2
L~ HOM heating now better \ '
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normalized pressure [mbar/ma]

[Ah]

[CJC2 =1, =-5K )/ ( Sep 02 parameterization e-gas + p-gas )
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CTO current

CTD current

ZEUS Background Extrapolation

CTD current extropolations
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very close to design currents !



conclusions

o Unexpected high p-gas Background after Upgrade

© Very high demand of a good vacuum at interaction region

© High synchrotron light power has to be absorbed
without pressure rises and high chamber temperatures
which can produce leakes at flanges

© Pressure rises with HOM and cold surfaces mechanism
is not very well understood

© Shutdown modifications
increased pumping speed

‘D Background situation for the experiments now promising !
further conditioning of the vacuum system
still a factor 2 required !

©  Still temperature Problems limit e+ current




