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PROJECT OF THE PS BEAM FOR v OSCILLATIONS 

EXPERIMENTS; LAYOUT AND OPTICS

D. Dumollard, P, Lazeyras, D.J. Simon

A number of variants have been considered in the past months; 
the present solution has been selected and will be used to provide neutrinos 
for the three experiments PS 169, PS 180 and PS 181.

1, Layout

Figure 1 gives a general layout of the three lines at the CERN scale: 
the first detectors of the experiments PS 169 and PS 181 are placed in the 
building 181 (1^ from ISR) at a distance of about 130 m from the target, 
which is itself located at - 830 m from BEBC, 870 m and 900 m from CDHS 
and CHARM respectively. One has the freedom to direct the proton beam to 
any of the three detectors. The first detector located in building 181 
is centered on the line which points towards the CHARM set-up.

Figures 2 and 3 show a schematic layout of the proton beam line, 
diverted out of TT1 by the magnet HB412 which bends horizontally the particles 
15 mrad to the right. Then follows a large 220,5 mrad bend to the left in 
order to get the required direction towards 1^ and the West Area detectors.

In the vertical plane the beam is bent two times in opposite direc
tions in order to pass over the TT6 line, to cross the close detector 
located - 6 m below the floor level in the building 181, and to point to 
the far detectors in WANE (level - 15 m higher than the proton beam in TT1).



- 2 -

The proton beam line is - 82 m long between QF413 and the target. 
The last vertical bending magnet (B340.3) placed 6,40 m upstream the target 
must be tilted in order to provide the horizontal deflexion necessary to 
steer the beam to each of the three far detectors. The target (Beryllium, 
1,20 m long) will be moved accordingly.

Table 1 gives the main coordinates of the proton and neutrino beam 
lines.

Figure 4 shows the gallery which houses the proton beam elements 
(3,5 m diameter, - 59 m long) followed by the access pit (6,5 x 3,5 m2) and 
the target and horn area (10 x 6,5 m2) . Then follows the decay tunnel, 
the cross'-section of which is rectangular, 3,5 x 2,8 m2 over 25 m, then 
5 x 2,8 m2 on the last 25 m.

The decay length between the target center and the tip of the 
tunnel is - 52,6 m.

The decay tunnel is aligned on the Sθ line (center line on the 
drawings 2 and 3) which points to the middle between the center of BEBC 
and the center of the CHARM detector.

The close detectors are placed in a hole 17 x 10 x 6 m3 dug in 
building 181 (see Fig. 5). They are aligned on the CHARM line (left 
neutrino line on Figs. 2 and 3).

2. Proton beam optics

Protons may be transported and focused on the target for momenta 
in the range 10-20 GeV/c.

The horizontal and vertical beam envelopes at 10 GeV/c are shown 
on Fig. 6 (emittances: E, = 6 irmm • mrad, E =4 irmm « mrad) . h v
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The optics in the TT1 line upstream Q143 is the same as for the 
transfer to ISR. At 10 GeV/c, the computed spot size at the target position 
is - 5,4 mm (H plane) x 3,8 mm (V plane) including the chromatic dispersions 
for Δp/p = ± 10"3. It changes with the momentum as p

We have assumed the use of the following beam transfer elements:

3 B340-type bending magnets
1 MBN-type bending magnet
5 QTS-type quadrupoles
3 MDX-type (or equivalent) steering dipoles.

Four TV boxes (with alumina screens) and at least one current trans
former will be used to tune and control the beam,

We acknowledge the many people who helped us during the numerous 
studies concerning this layout and especially A. Böker, M. Chassard and 
E, Menant.
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FIGURE CAPTIONS

Table 1 : Coordinates of the lines

Figure 1 : General layout

Figures 2, 3 : Schematic view of the lines

Figure 4 : Layout of the proton beam

Figure 5 : Detectors in building 181

Figure 6 : Optics of the proton beam



LnLUTSINU LINE FROM TT1 TH ISRq AND 30 - AUgUjT 19*1

28/08/o1

HUR VERT
X-CnuRD IU A TF Y-Cf’uRDliMTE ALTITUDE GISEMENT ANGLE ANGLE

INITIAL IÜAl.uO-405 ?O6J.u57no 2434.2J497 315.90340 2.801783 0.O0O0OQ
REQUIRED FINAL 894.90950 21 13.12950 2440.72000 0.OOQOO 7.853082 .013157

FH = l.Ov00000 FV s l.OQOOOOO

HUR HUP REAM
I ELEMENT L angle X Y ALTITUDE LENGTH angle GISEMENT LENGTH

11 RAD H H H H RAD GRADES H

1 QF 413 o.oooo 0.OOQOOOJ 1841.60485 2Q63.Ô57O0 2434.23407 0.000 2.801783 315.9034 0.000
2 H8412-EN 1 I?§00 0.OOOOuOQ 1840.92658 2063.83005 2434.23497 .700 2.891783 315.0034 .700
3 H8412 o.OOQOOOO 

-.0150006
1839.71538 2064.13908 2434.23497 1.950 2.801783 315.9034 1.950

4 H8412-H0 o.oooo 1839.71538 2064.13908 24 34.23497 1.950 2.876783 316.8583 1.950
5 B 34J.1 30.0000 0.000000o 1810.76111 2u71.99086 2434.23497 31.950 2.876783 316.8583 31.950
6 B 340.IV 0.0000 .0903430 1810.76111 2q71,9°08û 2434.23497 31.950 2.876783 316.R583 31.950
7 B.Vlf^. 25.2144 0.OOOOOOQ 1786.52491 2078.56320 2436.50981 57.062 2.876783 316.8583 57.164
8 B.VIRT.H

B 340.3
0.0000

19.1216
.2204582 1786.52401 2078.56320 2436.50981 57.062 3.007241 302.8235 57.1640 0.OOOOQOQ

-.0771865
1767.50001 2079.40754 2438.23497 76.105 3.007241 302.8235 70.286

10 B 340.3V 0.OOOQ 1767.50001 2079.40754 2438.23407 76.105 3.097241 302.8235 70.286
1 1 ENTP.TAR 5.8005 Û.000000o 1761.70571 2079.66470 2438.31128 81.905 3.007241 302.8235 82.086
12 CENT,TAR .6000 0.üOQOOOQ 1761.10635

1708.56263
207J.6Q130 2438.31917 82.505 3.097241 302.8235 82.686

13 END fllNN 5 2.6 o 0 0 0. OOOOoOO 2ü«2.92324 2439.01119 135.101 3.007241 302.8235 135.280
14 PT I3R-0 77.1451 o.üC’üoooü 1631.50001 2085.44335 244Q.02612 212.239 3.097241 302.8235 212.432
15 PT S-0 737.2893 Ü.OOQOOOO 894.99952 2118.12992 2449.72598 949.464 3.007241 302.8235 949.721

2.NEUTRINO LINE FRON TTl TO ISR1 AND HA18 - AUGUST 1981 

28/08/81

H0R VERT
X-cnuRDTNATE Y-COURDINATE ALTITUDE GISEMENT ANGLE ANGLE

INITIAL 1841.60485 2063.65700 2434,23497 315.90340 2.891783
REQUIRED FINAL 85o.4580Q 2103.47300 2451.48100 0.OOQOO 7.853082 .014533

FH = 1.0000000 FV = l.OQOOOOO

HlJR HOR HE AM

I ELEMENT L ANGLE X Y ALTITUDE length ANGLE GISEMENT LENGTH

M RAU H H H H RAD GRADES M

1 (jF 4 13 0.OOOO 0.00 J0009 1841,60485 2063.65700 2434.23497 0.000 2.801783 315.9034 0.000
2
3
4
5
6
7
8
9

1V
11
12
13
1 4
15

HR412-EN 
HH412
H8412-HO
B 34u.l
B 34j.1V 
B.VINT.
B.VIHT H 
B 34J.3
B 34J.3V 
8 34J.3H 
LNTP.f-1 
LENT T-l 
PT i3r-i 
PT wA18

.7000 
1.2500 
0.0000

3 n . 0 0 o J
0.OOOQ 

25,2144
0.0000

19,1216 
0.0000 
0.0 0 0 'J 
5,8ul4 

.6000 
129,6u04 
775.3942

0.OOJOQOO 
Ü.OOQOOOO 
-.0150000 
0.OOQOOOj 

. 0 9 0 3 4 3 j
0.0 0 0 0 U 0 Q 

.2204582
Û.OOJOqOO 
-,q7ü8o97 

.0179420 
o.oouovoo 
G.OOQOOOU 
0.0 0 0 0 Q 0 0 
0.0 o o 0 0 o J

1840.92658 
1839.71538 
1839.71538
1810.76111
1310.7611 1 
1780.52491 
178u.52491
1767.500^1 
1767.50001
1 767.5000 1 
1761.70120
1761.10147
1 u 31,5 n o n 1
350.45802

2063.63005 
2j64.13908 
2064.13908 
2j7 1 ,ga08(j 
2j7l ,99q86 
2q78,5632Q 
2j73.56320 
2079.40754 
2q79.40754 
2j79,40754 
2j79.56072 
2079.57656 
2j83.OOQ11 
2103.47360

2434.23497
2434.23497
2434.23497 
2434.23407 
2434.23497 
2436.50981 
2436.50981
24 18.23407 
2438.23407 
2438.23407 
2438.31928 
2438.32300
2440.21233 
245 1.48097

.700
1 .950
1.950

31.950
31.950
57.062
57.062
70.105
76.105
76.105
81.906
82.500

212.153
987.465

2.891783
2.8Q1783
2.876783
2.876783
2.87o783
2.87o783
3.097241
3.097241
3.097241
3.115183
3.115183
3.115183
3.115183
3.115183

315.9034
315.9034 
316.8583 
316.8583 
316.858 3 
.316,858 3 
302.8235 
302.8235 
302.8235 
301.6813 
301.6313 
301 ,681 5 
301 .681 3
301.6813

.700
1.950
1.950

31.950
31.950
57.164
57.164
76.280
76.28b
7 o . 2 8 b 
82.087 
«2.68/

212.348
987.742

3.NEIITRINU LINE FROH TTl TO I3RB AND BEβC - AUGUST 1931

28/08/81

HOR VERT
X-Cnu’DlNATE Y-Cf’LPUIilATL ALTITUDE GISEMENT ANGLE ANGLE

INITIAL 1IN1.G0435 ?063.uS700 24J4.2J497 J15.90J40 2.891783 0.000000
REQUIRED FINAL 933.54100 ?132.78o00 2M7,9/too 0.000O0 7.85398? .011850

FH z I.OüOüOoO FV = 1.0000000

Table 1: Coordinates of the lines

H(1R H IJ R REAM
I ELEMENT L angle X Y altitude LENGTH ANGLE GISEMENT LENGTH

H RAD M H »1 M RAD GRADES M

1 jF 4 13 0,0 QOQ 0.0000000 1841,60485 2063.65700 2434.23497 0.000 2.891783 315.9034 0. JOO
HB412-EN . 7 J 0 y J . J 0 0 0 0 0 J 1840.92658 2y63.83 y 05 2434.23497 .700 2.891783 315.9Q34 .700

J t|R4 1 2 1.2 b 0 J 0.OOQOJOJ 1339.71538 ? J*4.13908 2434.23497 1 .950 2.891781 315,9034 1.950
4 H84 1 2-HÛ 0.0 0 0 0 -.OI500OQ 1 839.71 5 <8 ?ù64.13908 2434.23407 1.950 2.87o783 316.558 5 1.950
5 U 34j. 1 3 0,0 y 0 Q 0.0000 J00 1810.7611 1 2j71 .99QR6 24 34.23497 31.950 2.8 7 b 7 8 3 316.8503 31 .950
6 B 34j.1V 0,0 Q 0 Q .'J9y34 3ü 1810.76111 2j71.99qRo 2434.23497 31.950 2.87t)783 316.858 J 31.950
7 B. Vli'T. 25.2144 0.QOJOJOJ 1786.52491 2073.56320 2436.5098 1 57.062 2.876783 316,8583 57.164
y B.VIRT.H 0.0 y 0 0 . 22'04582 1780.52491 2073.56323 243b.50981 57.062 3.0Q7241 302.8235 57.164
g B 34u.3 19.1210 0.OOOOüOQ 1 7 6 / , 5 0 Q 0 1 2y7'J, 40754 2438.23497 76.105 3.097241 302.8235 76.286

1 0 B 34^.JV 0.0 'J 0 0 -.0766929 1767.50001 2j79.40754 2438.23497 76.105 3.097241 302.8235 76,2n b
11 6 34J.3H 0.00^0 - . 0 19 5 b 7 5 1767.50Q01 2079.40754 2438.23407 76.105 3.077673 304.0692 7 0.2 8 b
12 EN TR.T-8 5.8 j 1 0 0 . Ù 0 0 0 0 01) 17 61.71 J 6 3 2y79.77B10 2438.30266 81.906 3,077673 304,0692 82.088
13 CENT.T-B .6Q00 Ù.OOQOQOJ 1761.11189 2j79.31u42 2434.30965 82.506 3.077673 3t)4,0o92 82.688
1 4 PT IuR-R 129.8859 0.000000 J 1631.50001 2J86.11243 2439.82270 212.383 3.077673 3q4,0o92 212.574
15 PT Bl«C 69Q.4J47 0.JOqOOOQ 933.541'13 2132.78035 2447.97100 911.771 3.077673 304,0692 912.008
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Figure 1
General layout
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Figure 3
Schematic view of the lines
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ADDENDUM A LA NOTE PS/MU/EP/NOTE 81-6 

du 7,9.1981

En raison de la limitation du nombre et de la puissance des 
alimentations disponibles pour le faisceau de protons pour l’expérience 
’v oscillations’, la position de l’aimant MBNH a été modifiée selon la copie 
du programme ci-jointe (aimant déplacé vers l’amont de 0.225 m). Le point 
virtuel de déflexion horizontale de la ligne proton (amont B340.2(H) - 
aval MBNH) reste inchangé, ainsi que la position de l’aimant B340.2(H).

En outre a été rajoutée la position de TV 2.

La position des beam-stoppers n’est pas encore déterminée; l’étude 
en cours permettra également de fixer dans l’anneau TT1 la position de TV 1 
(le plus proche possible de HB412) et des 2 MDX (H et V); (étude de 
Ph. Bryant).

Les positions du second MDX(V) (en aval de MBNH, le plus proche 
possible), TV 3 (le plus près possible en amont de QTS3H) et TV 4 (en amont 
de la cible) seront fixées lors de l’étude du vide.

Remarque importante : la position de tous les éléments de la ligne de protons 
sera confirmée après l’étude du vide du faisceau.

22.12.1981 
DD/gm

D. Dumollard - D.J. Simon

Distribution: comme note PS/MU/EP/NOTE 81-6
EF: R, Gerst, P. Lazeyras

ISR: G, Chapman, VJ. Coosemans

et sur demande
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12.2.1982
DJS/gm

NOTE PS/MU/EP/NOTE 81-6 
du 7.9.1981

ADDENDUM No. 2

Pour faciliter l’installation de la corne magnétique, la cible du 
faisceau pour les expériences ”v oscillations” doit être déplacée. En 
conséquence, la position de plusieurs éléments de la ligne de protons doit 
être adaptée. Veuillez trouver ci-joint la nouvelle géométrie des lignes 
de faisceaux.

En résumé, le dernier triplet de quadrupoles et l’aimant vertical 
B340.3 sont déplacés en aval de 3 mètres. La cible elle-même est descendue 
d’environ 2.60 m, son altitude est augmentée d’environ 27 cm.

Le boîtier de télévision TV 2 est plus en aval d’environ 1.50 m.

Les caractéristiques de l’optique restent pratiquement inchangées.

Remarque : La position précise et définitive de tous les éléments 
sera confirmée quand l’étude du vide du faisceau sera 
terminée.

D. Dumollard et D.J. Simon

Distribution: comme note PS/MU/EP/NOTE 81-6
EF: J.C. Dusseux, R. Gerst, P. Lazeyras
ISR: G. Chapman, W. Coosemans
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