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The DESY Rings I

HERA H1: e-

820/920 GeV p
30 GeV e
HERA HERMES: e

6 km circumfj
Halle OST (HERMES) \

Hall EAST (HERMES)

Halle NORD (H1)
Hall NORTH (H1)

Halle WEST (HERA-B)
Hall WEST (HERA-B)

Elektronen / Positronen
Electrons / Positrons

Protonen
Protons
Synchrotronstrahlung
Synchrotron Radiation

Halle SUD (ZEUS)
Hall SOUTH (ZEUS)

ZEUS: e-p

Pre Accelerators

ff HERA-Halle West
fl  HERA-Hall West

~
Goal of HERA - B |

Detection of CP-violation in the B-System

M(BO—J/yp KY)—I (B0~ /yKY)
[(BO—J/y KO+ (B~ /wKe)

sin(203) - sin(xt/T)

Difference in decay rates due to interference of

As =

two different decay amplitudes:

ol

Well-defined test of Standard Model.

m, = 170415 GeV

0.8}  Excluded by from B4 mixing

Bs mixing

o4k

0.2 ‘
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Principle of a Halo Wire Target I

WIRE

Diffusion
—

Densityp .

ire

Multiple Scattering

with wire in thle hal

Betatrona

3

plitude S

Efficient competition with collimators needed !

What is limiting the efficiency 7

Diffusion of Halo Protons
requires: small vp and large 7
(fast absorption)

Multiple Scattering in Target

AE = @25, (") =14 Mev/p\/Xint/Xrad

requires: small G-function, low Z

\ _J
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Multiple Scattering dominated Target I

HERA-B target is dominated by multiple scattering

we disturb the p-beam, scrape away p’s — reduce 7,

angular smaering due to mult. scatf]

2 _ (14 MeV \ A1
coron (1100 3

eg. Al A\; =40 cm,Xg = 9 cm

X'

/térget wire

—< ©2? >=(35urad)?

f

—~
é X

dN/dt (x=0) ~ LW

. natural beam divergence z’:
' el
\ o
“ U [ ok =B (l0pmad)?
\ i
Y A with 8.4 ~ 35m
| | | | | |

and €z.y ~ 4-10"%radm

dN/dt ~ L/sqri(W=2 - x*+2)

I I I
0 T X

e smearing of betatron amplitude by 3...7¢0
— protons are scattered outward
— hit probability on target reduced

e more wires didn’t help to increase the efficiency

— ¢; didn’t add up, one gets the mean

Jow 7 targets more efficient

.small 8 functions required

e _enough free aperture (3 o) necessary

8

\_ _J
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TaCoS - Target Control System' Target Operation I
__ e high rates (40 MHz) achieved, ep > 60%
g B ggur:;rplﬁflicrlronic% Target
. W C g ifier, . . . .
HRE Discriminator & someable | Counter e reliable, secure multiwire automatic
I 3 & Coincidences
REE ' e small background at other experiments
N " Stepping Motors | 0 Cab'e% Stepping
UNIX-WS > - p3iid Motors
ower Stage
B/;?ﬁg;SE for Stepping N?otors . End- j"__‘ = E
SERVER Endswitch-Box switches = 40 F a) E
N C 7
2 30 3
. . & g 1
Functionality: feedback from counters, £ % C E
multiwire handling, beam finding, 10 Aﬂﬂ E
easy and secure user interface, s SV 1
. . . 8 5 ;b .
data logging, monitoring & data exchange i : )
. . . . o - -
Safety: main design issue - avoid p-loss and damages B 1
5 = =
Basic steering: very simple E 1
( T
- rate too high: retract wires E 0
Q.
- rate too small: move wires closer to the beam 1
- wire selection: e.g. feedback from charge
integrators 60
~ 10
. . T
Implementation & Features: - statemachine <
o
- nominell stepsize: 50 nm (necessary ~ lum) 5
- calculation of stepsize B A e E
™ = HERMES—pV 1
- GUIF: TargetControlCenter (TCC) i | | P | s
- and many more (monitoring, safety, ...) 12 14 16 18
time/h

- _J \_
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Ground-vibration I

caused by heavy work in the Volkspark Stadion
T ~ 1.6 sec - ground motion measurement
no problem for e-p Lumi experiments

regular observed and correlated

100

|A-rate/MHz

50

wpos/mm

-5.7

PM

m -800

-900

a"ﬁﬁﬁﬁiﬁéfiﬁgmx;g?féﬁiéfgj!%@*‘
| | | Il I
| e

2750

BPMy

-2800

-2850

I o

) J

(6] )]
\\‘\\\\‘\\\\“\\\\‘\\\\‘

BG-rate/ Mz

0.025

|
6.5 7 7.5 8

\ time/h

_J

K. Ehret - HERA-B Target Beauty 99 printed 16. Juni 1999

14

Beam Excitationl

HERA-B has rather a beam than a halo target

- reduction of p-lifetime (10...100)

Together with HERA we developed proposals how
to produce more halo protons without disturbing
the beam core (beam tail shaping)

RF-Noise: amplitude noise at 2% or 4x
synchrotron-frequency (30/50 Hz)
synchro-betatron coupling (due to dispersion)

spectral width: 10 Hz, amplitude 10_5...10_4URF

Tune-Modulation: excite quadrupol magnet with
some frequencies (50 Hz...1.5 kHz). This gives
sidebands & add. resonances (tune depends on S).

— beam excitation m-Q., +n- Imod — .

rev

Dipole Kicks: with feedback kicker on 3. resonance

of betatron-frequency (maybe noise)

— increase halo population
without blowing up beam core
— first tests in 1998

— now with noise from CD

(" )

\_ _J
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Tail Shaping - Feedback kicker I

fur = 41.410 + 0.005kH =

Hera—B—Runz117

15

10

|A-rate/MHz

0.5

BG-rate/MHz

é

wpos/mm
)

taup/h

\ . time/h

_J
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Multi-wire Operation'

feedback : using charge integrators connected to

wires for wire selection

performance :
- technical parts of steering code fine
i.e.: able to handle different situations
emergencies are working
- performance: reasonable good with respect to

what one expects

ToDo : detailed analysis and understanding of rate
distribution (width)

- investigation of sensitivity to wire displacement

Running Conditions :
- stable rates
— multi-wire shows less fluctuations -
backgrounds at other experiments stable (CB)
- but: CB contributions of several MHz

Further Plans :
— final system

\

~

_J
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Measuring Bunch Contributions I

HERA p-bunch filling scheme:
bunch distance: 96 nsec, bunch length: 0.5 nsec
HERA Bunch Filling Scheme:

3 * (6 trains plus 4 free RF-buckets)
each train with 10 filled and one free bucket

bx-number I

How it should be: I inner 30 MHz

bunchconfl

o 100 200 300 400 500 600 700 800 900

Arbitrary number

K. Ehret - HERA-B Target Beauty 99 printed 16. Juni 1999 18
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bx—cont

0.005

bx—cont

0.005

bx—cont

Bunch Structure - 3 States'

:o‘) |

Lluily l.h.i hl.lu.-.. AR, u.....L.J.\.. L

0.03
0.02

0.01

200

400

600 800
time/24nsec

~

_J
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Hera—B—Runz78

IA-rate /MHz

wpos/mm

i

wpos/mm

15

10—+

h1-p/kHz

h1—e/kHz

0.5

0 Il ‘ - - ‘ Y Y |
14 14.5 15 15.5 16

What is Coasting Beam 7 I

longitudinal beam dynamics
synchrotron oscillations and the seperatrix

(just like a pendelum)

- - -

dE
U_rf -~ ~~

~

-
-

P S
\
.

~=4f+ ="

HERA parameters :
* natural beamwidth AE/FE ~6-107°
* seperatrix at AF/E ~2-1074
* momentum acceptance at Ap/p ~ 1073
* synchrotronfrequency fs ~ 30/50 Hz
* RF-system: 52 MHz and 208 MHz
* growth of longitudinal bunchlength: 50%/10 h
* dispersion at target (D, = — 0.47 m):

Az =D, -AE/E

Target Measurements: non BX related i.a.
% large on outer side, small on inner side
* several o broad transversal tails
* population increases with age of fill

* strong correlations with backgrounds/spikes

K. Ehret - HERA-B Target Beauty 99 printed 16. Juni 1999
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