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1.____ Introduction (R. Cappi)

Welcome to the SL delegates (G. Arduini, K. Cornelis, A. Faugier, T. Linnecar and
E. Shaposhnikova).

Two problems were to be addressed by the accelerators physicists in 1995 (see PPD 
minutes, PS/PA Note 95-03 (PPC)) :

LHC beam behaviour at 26GeV/c ;
Pb ion transmission between PS and SPS.

4 types of beam were prepared : 26, 20, 14 and 13 GeV/c, thanks to the new facilities 
of the new PS control system.

A big effort was made to improve the reliability and the calibration of the 
instrumentation (mainly the PS wire scanners and TT2 SEM grids and fils).

1____ Summary of PS results (R, Cappi)

Dynamic and mechanical aperture measurements at 26 GeV/c showed the PS can 
extract a Ap/p of ±4.10-3 with an efficiency of 95%.

Transverse emittance measurements in the PS and in TT2 are in agreement, but the 
TT10 measurements are a factor ~2 bigger, or anyway show inconsistencies. An 
instrumentation error is not excluded. We still miss a comparison of SPS wire scanner (not 
yet working) with PS wire scanner measurements.

Very small longitudinal emittance (τ<5ns, ∆p/p<10-3) bunches were produced at 
26GeV/c for the study of microwave instabilities in the SPS.

3. Microwave instability in the SPS (T. Linnecar)

The foreseen behaviour of the LHC beam is based on extrapolations on existing beams. 
According to those extrapolations, the beam density is above the microwave instability treshhold. 
Experimental results are under analysis.



4.____ Emittance measurements in TT10 and data analysis (G. Arduini. M, Martini)

The PS and SPS teams agree on the definition of emittance (ɛ=4σ2/β).
The precision of the emitttance measurements is estimated to be 10-20%.
TT10 momentum acceptance found to be ∆p/p = ±4.10-3



















M
D
 1

4/
6/

95
26

 G
eV

 - 
N

O
PH

A
SE

X

- 2
0 

bu
nc

he
s 

(5
 n

s l
on

g)
 - 

4x
l0

9 p
pb

 - 
∆p

/p
 =

 0
.1

2 
× 

10
-3 

of
f-

lin
e 

an
al

ys
is

TT
10

: 
ɛh

 =
 0

.9
1 

π 
m

m
 m

ra
d 

PS
: 

0.
50

 π
 m

m
 m

ra
d

ɛv
 =

 0
.2

6 
π 

m
m

 m
ra

d 
0.

22
 π

 m
m

 m
ra

d

Bl
ow

-u
p 

fa
ct

or
s: 

1.0
1 

an
d 

1.0
7 

- 
sm

al
l 

sp
re

ad
 o

f 
th

e 
em

itt
an

ce
 v

al
ue

s 
ca

lc
ul

at
ed

 fr
om

 th
e 

"th
eo

re
tic

al
" 

β 
fu

nc
tio

n 
at

 th
e 

gr
id

s

on
 li

ne
 T

T1
0 

m
ea

su
re

m
en

t: 
ɛh

 =
 1

.8
4 

π 
m

m
 m

ra
d

ɛv
 =

 0
.3

2 
π 

m
m

 m
ra

d

- 2
0 

bu
nc

he
s 

(2
6 

ns
 lo

ng
) -

 1
01

0 p
pb

 - 
∆p

/p
 =

 0
.3

 ×
 1

0-
3

TT
10

: 
ɛh

 =
 1

.2 
π 

m
m

 m
ra

d 
PS

: 
0.

5 
π 

m
m

 m
ra

d
ɛv

 =
 0

.5
 π

 m
m

 m
ra

d 
0.

3 
π 

m
m

 m
ra

d

Bl
ow

-u
p 

fa
ct

or
s: 

1.0
3 

an
d 

1.1
1

on
 li

ne
 T

T1
0 

m
ea

su
re

m
en

t: 
ɛh

 =
 1

.7
6 

π 
m

m
 m

ra
d

ɛv
 =

 0
.5

1 
π m

m
 m

ra
d

D
ur

in
g 

th
is 

M
D
 s

es
sio

n 
th

e 
m

om
en

tu
m
 a

cc
ep

ta
nc

e 
of

 t
he
 T

T1
0 

lin
er
 w

as
 

m
ea

su
re

d 
bo

th
 w

ith
 "

sh
or

t" 
an

d 
"lo

ng
" 

bu
nc

he
s:

TT
10

 m
om

en
tu

m
 a

cc
ep

ta
nc

e 
∆p

/p
 >

 +
/- 

4 
× 

10
-3

A
t ∆

p/
p 

= 
- 5

 ×
 1

0-3
 n

o 
be

am
 in

 T
T1

0

M
D

 2
1/

6/
95

13
 G

eV
 - 

N
O

PH
A

SE
X

- 
15

 b
un

ch
es

 (5
 n

s 
lo

ng
) -

 4
xl

09
 p

pb
 - 

∆p
/p

 =
 0

.2
6 

× 
10

-3 
of

f-
lin

e 
an

al
ys

is

TT
10

: 
ɛ

h 
= 

0.
86

 π
 m

m
 m

ra
d 

PS
: 

0.
8 

π 
m

m
 m

ra
d

ɛv
 =

 0
.4

7 
π 

m
m

 m
ra

d 
0.

36
 π

 m
m

 m
ra

d

B
lo

w
-u

p 
fa

ct
or

s: 
1.

99
 a

nd
 1

.1
7

on
 li

ne
 T

T1
0 

m
ea

su
re

m
en

t: 
ɛh

 =
 1

.6
6 

π 
m

m
 m

ra
d

ɛv
 =

 0
.5

9 
π 

m
m

 m
ra

d



Pr
el

im
in

ar
y 

re
su

lts
 o

f t
he

 T
T

10
 e

m
itt

an
ce

 m
ea

su
re

m
en

ts
 

at
 1

3 
an

d 
26

 G
eV

- 3
 p

ai
rs

 o
f S

EM
 g

rid
s 

in
 T

T1
0 

(1
02

7 
- 

10
28

 - 
10

29
 -

13
6,
 1

06
 a

nd
 7

5 
m

 fr
om

 
th

e 
SP

S 
in

je
ct

io
n 

po
in

t) 
15

 w
ire

s -
 2

.5
 m

m
 p

itc
h

- o
n 

- l
in

e 
an

al
ys

is 
of

 th
e 

gr
id

 d
at

a 
(N

od
al

 p
ro

gr
am

)

- o
ff

 - 
lin

e 
an

al
ys

is 
of

 th
e 

ra
w

 d
at

a 
(n

oi
se

 m
ea

su
re

m
en

t i
n 

th
e 

ab
se

nc
e 

of
 b

ea
m

, 
no

ise
 s

ub
tra

ct
io

n,
 g

au
ss

ia
n 

fit
, 

M
A

D
 c

al
cu

la
tio

n 
of
 t

he
 p

ha
se
 a

dv
an

ce
 f

or
 

PH
A

SE
X

 a
nd

 N
O

PH
A

SE
X

 o
pt

ic
s)

G
au

ss
ia

n 
fit

: 
ex

p 
(-

(x
-μ

)2/
2σ

2)
ɛ =

 4
σ2

β

∆p
/p

 g
iv

en
 a

t 2
σ

Es
tim

at
ed

 e
rro

r o
f t

he
 e

m
itt

an
ce

 m
ea

su
re

m
en

t: 
10

 - 
20

 %

M
D

 1
7/

5/
95

26
 G

eV
 - 

N
O

PH
A

SE
X

O
nl

y 
on

-li
ne

 a
na

ly
sis

- 2
0 

bu
nc

he
s (

5 
ns

 lo
ng

) -
 1

01
1 p

pb
 - 

∆p
/p

 =
 0

.6
 ×
 1

0-
3

TT
10

: 
ɛh

 =
 1

.7
6 

π 
m

m
 m

ra
d 

PS
: 

0.
6 

π 
m

m
 m

ra
d

ɛv
= 

0.
61

 π
 m

m
 m

ra
d 

0.
3 

π 
m

m
 m

ra
d

- S
in

gl
e 

bu
nc

h 
(5

 n
s l

on
g)

 - 
8 

- 9
 ×

l0
10

pp
b 

- ∆
p/

p 
= 

1.3
 ×

 1
0-3

TT
10

: 
ɛh

 =
 1

.9
2 

π 
m

m
 m

ra
d 

PS
: 

0.
6 

π 
m

m
 m

ra
d

ɛv
 = 

0.
38

 π
 m

m
 m

ra
d 

0.
3 

π 
m

m
 m

ra
d

- S
in

gl
e 

bu
nc

h 
(3

0 
ns

 lo
ng

) -
 8

-9
 ×

l0
10 

pp
b 

- ∆
p/

p 
= 

0.
3 

×l
0-

3

TT
10

: 
ɛh

 =
1.

16
 π

 m
m

 m
ra

d 
PS

: 
0.

54
 π

 m
m

 m
ra

d
ɛv

 =
 0

.2
 π

 m
m

 m
ra

d 
0.

3 
π 

m
m

 m
ra

d



11/06/95 22:38:55 G. Arduini

TT10 emittance: measurement of 06/06/95 - filename PS1

BATCH 1 
BSG1027 BSG1028 BSG1029

H V H V H / V
19 18 42 7 15 11
47 21 105 9 31 53

119 29 234 45 95 204
259 66 425 232 325 505
460 303 622 549 735 857
660 1051 784 941 1168 1303
938 1685 886 1385 1381 1426
938 1729 918 1275 1381 1272
976 991 856 926 1109 887
931 418 743 576  673 477
802 116 592 238  275 229
607 25 397 108  97 121
388 7 218 52 31 59
207 6 99 24 13 23
94 6 40 9 7 10

114 114 93 93  98 115

μ [mm] 1.95701790 -1.14704037 -0.15945983 -0.97200435
-1.37609005 -2.19275188

σ [mm] 6.52212238 3.86446667 6.68917751 4.88399315 4.93852234 5.33293724
4σ2/β [mm.mrad] 3.54638958 1.09951019 3.73038864 2.25900269 1.84311295 2.76850986

BATCH 2
BSG1027 BSG1028 BSG1029

H V H V H V
11 18 22 7 16 24
23 22 58 19 34 141
59 29 144 127 358 415

145 62 303 404 358 832
303 285 505 756 787 1198
503 1030 693 1245 1212 1450
716 1687 836 1395 1413 1264
866 1728 915 1028 1356 954
966 973 900 720 1037 536
984 404 825 344 583 252
905 111 695 145 221 127
743 24 501 66 76 65
527 7 299 30 26 29
314 6 144 13 13 12
156 6 60 7 7 7
127 113 93 96 105 126

μ [mm] 3.63903809 -1.14596367 1.17644882 -2.45123672 -2.10384083 -4.18423176
σ [mm] 6.37330151 3.83920383 656793404 4.85678577 5.17168903 5.27653885
4σ2/β [mm.mrad] 3.38639355 1.08518124 359638596 2.23390484 2.02126217 2.71026230

β[m] 47.979 54.330 52.880 42.237 52.930 41.091
α -1.469 1.605 1337 -1.083 -1313 1.071

ϕ[2π] 3.103 2.927 3.169 3.085 3307 3.167
D[m] / -4.342 -0.100 -4.120 -0.058 -1.498 -0.015

BATCH 1/ BATCH 2
H V H V

Calculated emittance [π mm.mrad] 2.344 1.747 2.456 1.717
Calculated β [m] 72.57 34.19 66.15 34.34
Calculated α -2.314 1.021 -2.100 1.011
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