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. | €
integrated luminosity ; H
of DORIS |2
|
O
500 =
l: Operation schedule
|
| & (average of the last two years)
|
|
|
J l
~ [ : —— Time for high energy experiments: 45 7
|
: Time for machine studies: 18 7
|
: Maintenance: 17 7
|
: Shut down: 20 %
0 . —F —
0 10 20 10 <0 5'0§ 10 week 100 % 2 365 days
: 1976 — 1977

During &C 7 of experimentaltime, luminosity was available.
. 3 A A y The remaining 20 Z were due to injektion and breakdowns.
Integrated luminosity per interaction peint averaged over one week.

Gaps are due to maintainance and machine studies.
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limited by vacuum
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240 mA

/ proposed luminosity
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/ operation
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6C bunches
per beam

240 bunches

/

480 bunches |
L"‘1/E2 (1=const.)

per beam
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Luminosity of DORIS versus energy
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Limitations for the DORIS luminosity

Instabilities:

Single beam currents usuable for luminesity <

Beam-beam limit:

Vacuum:

Maximum 4Q shift cbserved at DORIS: .01l

Background in the experiments limits usuable

currents to < .3 A

.3

A




2.)

3.)

4.)

5.)
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Single beam instabilities observed at DORIS

Head tail instability starting at .2 mA/bunch

cure: chromaticity positiv

Transverse multiturn modes induced by parasitic cavity modes

cure: resonance damping of cavity modes +

rf-quadrupole

Transverse multimodes induced by low Q resonators in the ring

cure: rf-quadrupole + increased Landau-dawping

by octupole fields

Longitudinal multiturn modes induced by parasitic cavity modes

cure: resonance damping of cavity modes +
additional rf-transmitter at a different

harmonic number

Bunch shape oscillations with bunchlengthening and energy

widening

cure: increase of longitudinal Landau-damping

-— - —w — R .

Vacuum conditiens at DORIS

Average pressure p

At 2 =% 2 GeV and

and beam lifetime

[X)

A- 8-
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200 mA beam current
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I['ﬁ comparison: One of the normal DORIS cavities)
]

A-16-

DORIS magnets

type

Main bending magnet DM

Vert. bending magnet VM

large quadrupole near

interaction point wQ

X . —_—
)mechanxcal position changed.

at higher excitation

saturation at

4,3 GeV 5 GeV
1,2 2 7,7 2
3,0 7 9,0 2
8,3 % <5 2%
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Acceptance requirements at DORIS

Experience at 2 GeV:

Measured beam emittance 3

6 standard deviations 36-€

+ space for injection (7 mm, E=10 m) A

Beam widening in the tails due to

beam-beam interaction:

increasing lifetime up to A

Scaling to 4,3 GeV:

beam emittance €

6 standard deviations 36-¢

+ space for injection (5 mm, £=10 m) A

.17 1 mrad mm
6,12 rn mrad mm

22 m mrad mm

4o 7 mrad mm

.79 1 mrad mm
28,3 7 mrad mm

48 T mrad mm

Measured acceptance in DORIS at 2,2 GeV Ax = 65 7 mrad mm.

A - 18-

Expected properties of the single bunch mode
luminosity up to 7 - 1030 cxr_:',s_l at 2 x 4 GeV
synchrotron radiation much smaller
same vacuum conditicns as before
longer injection time for et up to 20 min

(2 mA/min)

strong polarisation of the stored beams 2
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Arrangements for 2 x 5 GeV

1.) 4 additional fivecell PETRA cavities
with 2 x 250 kW rf-pewer

2.) Large quadrupoles near interaction point have
to be shifted by 1 m,

Dec. 77

spring 78

Oct. 78

spring 79

Additional

A-22-

Expecred operation schedule of DORIS

start of experiments,
- 300" / month available for HEP

3 week shut down

+ 4 week test for 2 x 5 GeV extension
after that: - 3000 / month for HEP
short interruptions for PETRA-injection

PIA comes in operation,
400" / month available for HEP

informations:

Power consumption of DORIS at 5 GeV : 17 MW
Power costs during the summer months : DM 1000,-/h
Shut down time to rebuild DORIS for

double ring operation ¢ 3 weeks
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4.4  Counting rates

H 10

Counting rates, taking into account the acceptance of the experimental

set-up, are summed up in the following table :
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COMMIN //HMFEMOR(5000)
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PO = C.5 PH
EQFA4 = 5,
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THIM = TH| ¢ FNORM{X)NSIGTH
THZM = THZ ¢ FNIRM{X)FSIGTH
BN = 2,0 P (M BM =S (THIMeTHZ2Y))
TE (AMLQ.LT.N.) M"Yy = (O,
AN = SQNT(ANTY)
CALL KHETLL(L,AM,Cuym)
100 CNUTINYF
CALL HPRINT(I1)

ST
END
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