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" 1.51078 m | 151078 m
N, |2110°7  |39100 -
Tp 920.31 GeV | 920.81 GeV
T e 200 gm  —p118 pm

T e M pm —p32 um
Avg, | 0.0007 0.0017
Av,, | 0.0002 -0.0006

n Beam Beam Tuneshifts before and after the Lumi Upgrade
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HERA operational experience with beam-beam effects:

- Proton life time
Matching of beam spots (shape and position)
- Luminosity
- Specific luminosity vs. electron/positron fill #
- Tune sensitivity of specific luminosity

- Polarization

Preparing for the Luminosity Upgrade:
- Short Introduction
- High electron bunch current study
- Bunch life times and tune shifts
- Specific Luminosity

- Proton beam tails
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Scanning the proton tails with the HERA-B wire

I. Step: Carefully remove proton tails with collimators
2.Step: Establish electron-proton collisions

3. Step: Wait

4. Step: Move HERA-B wire target from inside towards the

proton beam core. Measure scattering rate vs. bunch # at
different wire positions.



4000

HERAB wire position [inner II]
6.9 T T T T
~7r 0000
o .
O
71F
C
O
O
7.2 o
O
7.3 0O .
§O
7.4 Q .

8

O

o

75 OI I 1 1 1 1
500 1000 1500 2000 2500 3000 3500
time [s] - t=0 @ Wed Apr 7 21:06:39 1999



{ERA-B wire rate vs. proton

003
.._.m
3 0.025 .
w. L 4
m L )
M 0.02 ,
: L 2
E .
= 0.015 3
£ .
Z S
®  0.01 »
@ _ :

&
M . ., .
< 0.005 Y
m . s N -
* 7 * e o
0 | | “ _

o 50 100 150 200

proton bunch #

250

« BunchRate(21:24:04)




0.03 -
..m
o
> 0.025
o
£ 002
[¢}]
©
5, 0.015
£
]
£ 0.01
(&
Vs]
m
< 0.005
'
11|
X

0

Aﬁs now 23@_, ”o ag 9%3

&

L

100 150 200
proton bunch #

250

+ BunchRate(22:10:21)




0.03 1
=
> 0025 +—n—7mm — -
&
_.m. 0.02 —
@ N e o *
m , %M @@ & @
5 0.015 ” 4 e |
= © M
@ @ 4
£ 0.01 S :
& ¢ @ o
¢ e

n.u r & @ &
< 0.005 3 e v ¢ @
1 &
w w
= |

0 ; ﬁ ﬁ |

0 50 100 150 200

proton bunch #

+ BunchRate(22:10:21)




Immb.@

o.ow 7 ‘.“
S i
> 0.025
5
=
T 0.02 :
m A I
5, 0.015 e
g & ;
= o j
@ ¢ |
ﬁ 0.01 e - :
% @ ® .m
& ;
m T
M 0.005 + %% .
E i
T !
0 a ﬁ |

0 50 100 150 200

proton bunch #

250

- BunchRate(22:10:21)|




T\/\ere Wese \AUM\OQ(' og concefwu S (‘AUY“\V\% ‘U"Q

o\gsiau\ csg the double Y\Ma e,\ecl‘vov(—-f)rcl'ov\
@\\‘\d\e(.' Fbove ol 4Sus $he gru.esliov\ abouat
twe etaln (LL\/ af e ‘xro\-ab\ beaw \u(&Qv\

colli dﬁmg uith o L\igk (wiew s, L\/ electroy beaum ‘



HERA-B wire rate vs. proton bunch #
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HERA-B wire rate vs. proton bunch #
(wire now closer to the core)
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Figure 1: p-Beam Lifetime for different e/p Beam Cross
Sections, Beam-Beam Tuneshifts AQ, y =~ 0.0015; from up
to down:

Opz/pylexfey — 0-41/0.12/0.13/0.0337’1‘17’)’1 — Tp = 0.5h
Opzfpylex/ey = 0.41/0.12/0.29/0.07Tmm — 7p = 10A
Opz/py/ec/ey = 0.33/0.10/0.29/0.070mm — 7 = 50h
Gpz/py/ezjey = 0.21/0.05/0.29/0.053mm — 7p = 100h
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