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Minutes of the PPC ing held on 6 May 1993

Present: N. Blazianu, J. Boillot, E. Brouzet/SL, R. Cappi (Chairman), M. Chanel, V. Chohan,
L. Durieu, R. Garoby, G. Gelato, S. Hancock, H. Haseroth, J.-Y. Hémery, C. Hill,

E. Jensen, P. Lefevre, D. Manglunki (Secretary), S. Maury, M. Martini, D. M6hl,

F. Pedersen, J.L. Perinet, J.P. Potier, N. Rasmussen, J.P. Riunaud, C. Saulnier, K. Schindl,
G. Schneider, H. Schonauer, D.J. Simon, C. Steinbach, G. Tranquille, H. Ullrich,

M. Vretenar, E. Wildner.

1. Recent performance reports from machine representatives:

See attached copies of transparencies, but some points were raised during the discussions.
a. LINAC (Ch. Hill):

- Tank 2 is still a problem. The RF preamp has already been changed three times; it is
hoped that the fourth preamp will last longer.

- The LINAC LHC beam is far below the specifications (150 mA instead of 180 mA), but
nevertheless the PS LHC beam is approaching the nominal values.

- News from LINAC 3: the ion source has been working for the first time on friday 30/4.

b. PSB (H. Schonauer):

- LHC test beam: the transmission in the injection line has been improved (54% instead of
48%). The new emittance measurement system still has to be calibrated.

- There is a longitudinal sextupolar instability on ring 3 which might be due to a bad short
circuit on the h=1 cavity gap.

c. PS (R. Cappi):

- Several problems were encountered during the LHC MD: LINAC 2 tank 2 and RFQ,
and flying wire. On the latter it has been observed that a modification of the gain will influence
the results. For example, doubling the gain increases the measured emittance by 10%.

- Beam behaviour in high space charge regime: problems due to the fact that the
synchrotron period (270us) is not very long compared to the time it takes to perform a
phase jump (20us). A 10% blow-up in the vertical transverse emittance has been
measured for a beam experiencing a space charge tune shift of about 0.7 during 20us.

d. LPI (J.P. Potier):

- Vertical acceptance studies allowed to remove an obstacle and return to (and eventually
overtake) the usual performances.

- Impedance measurements showed a good agreement with theory. The impedance went
down from 14.5 to 12.5 Ohm when a kicker underwent a modification which was supposed to
contribute for 2 Ohm.

- The machine is now back to a reasonable state.



e. LEAR (M. Chanel):

- High energy: PS202 (JetSet) has increased the density of their jet by a factor 3. The
stochastic cooling will have to be able to counter-balance it.
- Low energy: the electron cooler has been equipped with a new gun.

f. AAC (V. Chohan):

- AA core cooling studies did not take place due to lack of time.

- Studies wich did take place were devoted to cooling in AC with protons in reversed
polarity, longitudinal instabilities, and AA/PS transfer improvements.

- AAC is not working too badly.

g. SPS/LEP (E. Brouzet):

- New supercycle including lepton cycles, in prevision of proton MDs in parallel with
LEP filling. This has not been fully tested yet.

- Beam diffusion on resonnances (LHC long term beam stability studies)

- Crystal extraction studies showed the same performances and the same problems as last
year. The extraction efficiency is about 10%.

- For the moment the SPS only requests small intensities (1.0 1013) from the PS. This
should raise to above 2.3 1013 in October to prepare the neutrino runs that will take place in
1994.

- LEP will start with four bunches; it is foreseen to set up the eight bunch Pretzel scheme
in one month.

- Tests of having eight bunches in the injectors will take place during week 22.

The aim of improving the dispersion matching between the two machines is to reduce the
emittance blow-up due to the dispersion mismatch (see attached copies of transparencies).

Discussion points:

- If the precision of the monitors is assumed to be 0.5 mm, then for the nominal beam of

& _ 4*107, the precision on the dispersion is limited to 0.13 m.

p
- Even assuming a perfect precision on the acquisition and control (which cannot be

fulfilled in practice), a perfect matching cannot be obtained because of external constraints like
the fixed position and maximum strength of the quadrupoles.

Div

- N. Blazianu exposes the problem of field variations due to cycle changes. Namely,
when the cycle preceding the lepton cycles is changed, the field on the latter is modified too (by
1-2 Gauss), and so is the leptons energy. The idea to solve the problem is to create a new cycle
with a B-trigged vector (see attached copies of transparencies).

- A working group will be set up to investigate further the feasability of the solution
(Action: N. Blazianu, J. Boillot, H. Ullrich).

4. Recently published MD reports:

- "Alimentation principale PSB: Essai de démarrage avec 4 groupes redresseurs-
onduleurs". MD § avril 1993. H. Fiebiger, F. Gendre.

- "Etude des longueurs de paquets du LIL a 4 MeV. Mesures effectuées du 7 au 11
décembre 1992" M.A. Tordeux (LURE, Orsay) PS/LP/ Note 93-14 (MD)
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6-May-93

uma25/ecm01
hi.umu22/uma25
part/(bunch*sec)

| epa/(nbr inj*hi.uma22)

| epa/(nbr inj*ecm01)

"Infinite accumulation”
"Infinite accumulation”

PP060593.XLS

L.P.l Performance

PPP PPE Unit

Charge at ECMO01 4078 233| 10E8e-
Charge at UMA25 1581 91| 10E8e-
Charge Hix.UMA22 7.7 545/ 10E8e-
uma22 with slit =16.4 6.7 50
Bunch nbr in EPA 8 4
Total Bean in EPA 1912 1130 10E8e
Nbre injection 317 32
Accumulation time 3.17 0.32 s
LIL V xmission rate 38.77 39.06 %
Conv./LIL W Effic. 0.49 59.89 %
EPA acc. Rate(e8) 75.39 882.81| e/(b*s)ES8
Inj.+ ACC. Effic. 78.33 64.79 %
off. with slit =16.4 90.02 70.63
LIL+EPA tot. Effic. 0.15 15.16 %

1993 Positron performances
Max. charge /bunch 28 10E10e
Max. charge total 85 10E10e

Paae 1
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PS PERFORMANCE COMMITTEE (PPC)
6 May 1993

PSB-PS Betatron and Dispersion Matching
MD of 26 April 1993

M. Martini, C. Saulnier, K. Schindl, E. Schulte

1 INTRODUCTION

Increase of the horizontal 1o-emittance due to the dispersion mis-
match:

e D, 1s the periodic dispersion function of the PS.

e D, 1s the dispersion function propagated from the PSB to the
PS through the transfer line.

® Dysp— D, describes the oscillation of Dy, with respect to D,;.

® 05 is the r.m.s. momentum dispersion (4 def Ap/p).

e 3. is the periodic beta function of the PS.



2 THE 1989 MATCHING

Obtained with 10 quadrupoles:

BT.QNO10 = 156.5 A BTP.QN010 = 0.00 A
BT.QNO20 = 145.6 A BTP.QN0O20 = 117.6 A
BT.QNO30 = 69.5 A BTP.QNO30 = 108.5 A
BT.QN0O40 = 230.0 A BTP.QNO40 = 142.7 A
BT.QNO50 = -149.5 A BTP.QNO50 = 121.6 A
BTP.QNO60 = 146.6 A
Expected dispersion mismatch: £1.6 m.
3 THE 1991 MATCHING
Obtained with 11 quadrupoles:
BT.QNO10 = 156.5 A BTP.QNO10 = -128.0 A
BT.QNO20 = 145.6 A BTP.QN0O20 = 123.4 A
BT.QNO30 = 69.5 A BTP.QN0O30 = 135.4 A
BT.QNO40 = 166.3 A BTP.QN0O40 = 206.5 A
BT.QNO50 = -178.3 A BTP.QNO50 = 144.8 A
BTP.QN0O60 = 166.0 A

Expected dispersion mismatch: £+0.4 m.



4 RESULTS AND CONCLUSION

Aim of the MD:

i. Measure the propagated dispersion D, at the 1st turn af-
ter PS injection (by measuring PS trajectories at different beam
momenta - change in PSB (p—py)/po by £0.002).

D,sp 1s the ratio of the horizontal trajectory difference by the

relative momentum difference.

ii. Measure the betatron mismatch at the PS entrance (with
the SEM-grid processing system).

Horizontal emittance blow-up for the LHC proton beam due to the
dispersion mismatch (nominal mean emittance=2.5um):

¢ 1989 matching:

6.8 — 3.4\ 2

e 1991 matching:

5.3 —3.5

2
1.252 = 0.2
\@) pm

AEL) = (



file TEST VERO1 Al 6 May 1993 pasge

Transfer line Booster to PS

30.05.1991

! optics at entrance of Booster ejection septum (from KHS)

BTO:  BETAO, &
BETX=6.0788, ALFX=0.2297, &
BETY=3.4112, ALFY=0.4781, &
DX= -1.4847

| optics at entrance of PS stray field (= point R; from job FE42 MAD)

BTPO: BETAO, &
BETX= 18.718, ALFX= +1.272, &
BETY= 15.463, ALFY= -0.818, &

DX = +2.915, DPX = -0.120

G- G e cmm cum cmm



Propagated dispersion Dx (psb) (m)

MM1989D.XLS Chart 5

PSB-PS Matching 1989 (MAD output )

Computations

1T <Dx (ps)>=2.89m <Dx (psb)>=3.02 m
45 55 65 75 85 95 105 115 125 135
Eliminated PUs: 43 & 123 PS section number

Page 1



Dx (psb) - Dx (ps) (m)

MM1989D.XLS Chart 7

PSB-PS Matching 1989 (MAD output )
Computations

| X”‘\ / / x\x /’\ -

FT-X:

QrEvaToTE

<Dx (psb)-Dx(ps)>=0.14 m Dx (psb) - Dx (ps)

Eliminated PUs: 43 & 123 PS section number

Page 1



Propagated dispersion Dx (psb) (m)

MM1989D .XLS Chart 4

PSB-PS Matching 1989 (26.4.1993)
Measurements

1 4+ Dx (psb) measured <Dx (psb)>=3.39m Dx(ps)  <Dx (ps$)>=2.89 m

range=5.25 (max=6.80 m min=1.55 m)

0 " } : } } : . 4 }
45 55 65 75 85 95 105 115 125 135

Eliminated PUs: 43 & 123 PS section number

Page 1



Dx (psb) - Dx (ps) (m)

MM1989D.XLS Chart 6

PS-PSB Matching 1989 (26.4.1993)
Measurements (corrected)

<Dx (psb) measured)-Dx (ps) computed>=0.14 m /

i Dx (psb) measured - Dx (ps) computed

Eliminated PUs: 43 & 123 PS section number

Page 1



Propagated dispersion Dx (psb) (m)

MM1991D.XLS Chart 2

PSB-PS Matching 1991 (MAD output )
Computations

Dx (ps) Dx (psb)
T <Dx (ps)>=2.89m <Dx (psb)>=2.98 m
45 55 65 75 85 95 105 115 125 135
Eliminated PUs: 43 & 123 PS section number
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Dx (psb) - Dx (ps) (m)

MM1991D.XLS Chart 4

PSB-PS Matching 1991 (MAD output )

15 + Computations
‘| -+
0-5 T o m/ X-
—x
° ;/3* s I A e O
4 55 % 7 85 \96’/ 105 )\4’1(5 125"\/} 35
-05 4
a4
<Dx (DSb)'DX(pS)>=OOQ m Dx (psb) -Dx (ps)
-‘]5 4L
Eliminated PUs: 43 & 123 PS section number
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Propagated dispersion Dx (psb) (m)

MM1991D.XLS Chart 1

PSB-PS Matching 1991 (26.4.1993)

Measurements

Dx (psb) measured
<Dx (psb)>=3.52 m <Dx (ps)>=2.89 m
range=3.25 m (max=5.23 m min=1.98 m)

45 55 65 75 85 95 105 115 125 135
Eliminated PUs: 43 & 123 PS section number
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Dx (psb) - Dx (ps) (m)

MM1991D.XLS Chart 3

Measurements (corrected)

iy e g/éﬁm : @7

PS-PSB Matching 1991 (26.4.1993)

<Dx (psb) measured)-Dx (ps) computed>=0.10 m
Dx (psb) measured - Dx (ps) computed

Eliminated PUs: 43 & 123 PS section number
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LPPC Distribution List

V. Agoritsas

B.W. Allardyce

B. Autin

S. Baird

N. Blazianu
J. Boillot

J. Bosser

M. Bouthéon
E. Brouzet
R. Cappi

F. Caspers
M. Chanel
V. Chohan
G. Cyvoct

G. Daems

D. Dekkers
]J.P. Delahaye
D. Dumollard
L. Durieu

J. Evans

B. Frammery
R. Garoby
G. Gelato

R. Giannini
J. Gruber

S. Hancock
H. Haseroth
J.Y. Hémery
Ch. Hill

K. Hiibner

E. Jensen

H. Koziol
K. Langbein
D. Rivalli

4

A2 e

PS
PS
PS
PS
PS
PS
PS
PS
SL
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS

D&

J.P. Perinet
P. Lefevre

R. Ley

J. Madsen

D. Manglunki
M. Martini
C.-Mazeline
S. Maury

D. Moehl

U. Oeftiger
A. Pace

F. Pedersen
F. Perriollat
J.P. Potier

N. Rasmussen
A. Riche

L. Rinolfi
J.P. Riunaud
Cl. Saulnier
K. Schindl
G. Schneider
H. Schonauer
E. Schulte
T.R. Sherwood
D. Simon

C. Steinbach
P. Tavares

P. Tétu

G. Tranquille
H. Ullrich
H. Umstatter
M. Vretenar
D. Warner

PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS
PS

E. Wildner-Malandain PS



