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L Constraints. design and needs of T9 line.

1. General Considerations.

The new version of T9 line has been adapted to satisfy geometrical and optical constraints requested for the tests
of ATLAS/CMS experiments. The structure of the line is similar to the one defined in EHNLS document (ref.1), some
changes in optical elements position being done to fulfil the geometrical compatibility with T10 line. The line is designed to

provide the users with non-separated secondary particles, positive or negative polarity . The beam momentum attained is 15
GeVic.

2. Geometrical and optical design

The line consists of three focusing functions over three separate stages (see Fig. 1.):

e momentum analysis :
the first stage including quadrupoles QDE1, QFO2 and bending magnet BHZ01 performs the momentum analysis at a
variable-aperture horizontal collimator CH75 (momentum slit).

° momentum recombination :
the second stage including bending magnets BHZ02, BHZ03 and quadrupoles QF04, QDES5 performs the
momentum recombination by the use of “ field lens * QFO3 and determines an intermediate focus.

e final focus :
the third stage with QDE6 and QFO7 quadrupoles refocuses the beam in the experimental area. The final focus may be
moved along the area by changing the currents in the last quadrupole doublet.

The dispersion control is made with the field lens Horizontal dispersion is suppressed at the exit of quadrupole
QDES. The deflection angle of BHZ01 is 72 mrad while BHZ02 and BHZ03 deflects the beam by 61.1 mrad.

A vertical collimator CV46 is placed between quadrupoles QF04 and QDES to improve its efficiency. Taking into
account the quite large energy of the primary particles beam , thickness of the shielding wall is 4.40 m.



FIGURE 1 First order topics for the T9 line (nominal focus
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3. Needed magnetic resources and power supplies

As in T10 line, all quadrupoles and magnets on the present line are recovered, while magnet BHZ03 and

quadrupoles QFO4 , QDES are to be added. Details are showed in Table 1.

M-name Magnet 1 max P max (KW) Flow (I/min)
QDE1 Q75 593 42 30
QFO2 QI20A 602 67 48
BHZ01 MNP23 1343 415 299
QFO3 Q75 302 11 8
BHZ02 MCB 383 25 18
QFO4 Q100 184 7 5
BHZ03 MCB 382 25 18
QDES Q100 332 19 13
BVTO2 M105 427 38 27
QDE6 Q221 646 88 63
QFO7 Q222 618 80 58
TOTAL 817 590

Table 1. Magnets, powers and required water flow.

The quoted power takes into account the DC resistance of the magnet at a mean coil temperature of 35° Celsius. It

neglects wiring losses and efficiency of the power converters. The water flow is given for a 20° Celsius temperature rise (~36
3
m/h).

4. Monitoring devices

The line has to be equipped with standard detectors in order to facilitate its setting-up or to provide beam
diagnostic during operation. The list required includes the following elements:

® MWPC or equivalent devices at line end and at the experimental focus to control relative intensity, profile of the beam

and centering on the target.

MWPC or equivalent devices at the intermediate focus in order to assure an observation point for beam control.
Aperture of MWPC should step from 2 - 6 mm depending on its location on the beam axis.

®  Computer data acquisition is also requested to improved efficiency of the line.

5. Line vacuum

The line is expected to be under crude vacuum ( <10 Pa, there is not strong argument to go much below this value )

from the upstream face of QDEO1 up to the downstream face of BVT02. This will ensure minimal multiple scattering in air
and vacuum windows,
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I Precomputed behaviour of the T9 line.

In this chapter are resumed the values of the expected T9 line parameters . Intensity of various particle species will
be identical as presently as the source itself is unmodified, data can be found in Ref.. 2.

Characteristics of the beam T9.

Maximum design momentum 15 Gevic
Distance from target to reference focus 55.81m
Beam height 25 m
Production angle from target’ H 0 mrad

v 0 mrad
Angular acceptance H (in QF02) 4.015 mrad
Angular acceptance V (in QDE1) 5.78 mrad
Horizontal magnification at momentum slit 0.83
Momentum slit displacement 4 mm for 1% Ap/p
Theoretical momentum resolution 0.24%

Optical characteristics at reference focus (minimum Ap/p, multiple scattering not included).

Dispersion (1% Ap/p) 0 mm/ 0 mrad (first order calc.)

H
A% 2.8 mm/ 0.20 mrad
H
\%

Magnification from target 1
1.2

Beam intensity and structure.

Intensity of various particle species will be almost identical as presently as the source itself is unmodified, data can
be found in Ref, 2 (given for 2-10" at 24 GeV/c on standard target and 4 mm half width of the momentum slit).

The standard beam on target comes from the slow extraction of a PS coasting beam with a spill time around 350
ms. The target and the line are transparent to the impinging time structure down to the ns level,

Line tuning.
It can be done with the help of the Tables 3, 4 and 5 given in the previous pages. By convention, magnets are wired

such that all polarities are the same as the selected particle species (i.e. all positive currents for protons). Final beam focusing
and steering can be done with the last three magnets (QDE6, QF07, BVT02).

Final Focusing.

Table 4. should be used to move the focus point along the line. Distances are relative to the nominal focus which is

marked in the zone. The tuning of the last doublet and the expected beam behaviour (spot sizes at focus) is graphically
illustrated below.

It should be noted that the target is at 30 mrad from splitter magnet position in the vertical plane
and O mrad in the horizontal plane (see ref. 2 pag.25) :
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Variation of quadrupoles and spot sizes
‘When changing the focus location
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H and V sleering.
Horizontal and vertical displacement of the beam are made by BHZ03 and BVT02 magnets. The expected

sensitivities are illustrated in the table below (% change of current in magnet for 10mm move).

Current selected changes for 10 mm displacement
at the focus plane

45 \

i 41\ .
Q
5 35 S —o—bvi02
g 4 —
£ 25 T \.\ 3 x
& T——— S
c
g ——
% 1.5 —»— bhz03
2

14

0.5 ¢ - -
5 <
0 2 4 6 8 10

Distance from reference focus (m)

11



Collimators effects (intensity and momentum spread tuning).

The following graphs show the effects of collimators CH75 and CV46 . Values are obtained by TURTLE runs and
each point has a statistic uncertainty of 2 to 4% due to finite sample size. Reference points for the collimators are :

® 5 mm half-width for the momentum slit (o, /p ~ 0.4%)
e  Vertical acceptance collimator fully open ( > 20 mm for each jaw).

Collimators are supposed to be set symmetrical with respect to the beam axis.

Momentum slit aperture effects
on intensity and momentum spread
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Momentum slit half aperture (cm)
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1.6

1.4 ap/p

Val

0.8

o/

0.4

Relative to 5 mm coll. aperture
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Momentum slit half aperture (mm)

Momentum slit aperture effects
On beam at reference focus
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0.8

0.6

0.4

for 5 mm coll. aperture

0.2

Beam sizes normalized to transmission

0 0.5 1 1.5 2
Momentum slit half aperture (cm)

How to read the above graph : let’s open the collimator to 1 cm, at this aperture the dimension o, of the beam will be 1.25
times the dimension o, at 0.5 cm collimator aperture.
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Beam sizes normalized to transmission for 5 mm
coll. aperture
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Momentum slit half aperture (mm)

Observed changes in spot sizes are namely due to optics chromatism and not to the small residual dispersion at the focus. The
effects in the V plane (y,y") are insignificant. The drop in H divergence is caused by the finite length of the slit.

Effects of V acceptance collimator
on intensity and sigma p
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Effects of V acceptance collimator
on beam at reference focus
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L. Durieu.

15



SWO] &)

[SVLY




’ Y Y
ANR Y\ T
NN AN #

\

N N

5

i

/ ii ﬁ i
il &

4'
N .
_.m.« /4”42.. g / A
oot J VY )& 1/4
2 w%r//,%,@ r% /,///

PORTE 17

A NN N\ ]
j #%%%%Z@i{

10m.

G.Granger 72009

07:41.1996

0
RUN 10.53.54 (TIONEWS4.TRAN_SRV)



	S45C-108120410520.pdf
	S45C-108120409360



