SECTION 1

INTRODUCTION

J
o iderations, which lead in 1957 to the decision to
The u«.mwwswmumﬂmummsws England, ueoow place during the previous_two ye
E.omon = n was to produce a proton intensity of at least 1011 proto: :
jginal wuemwwwwm% of 6.5 GeV and thus to provide a strong source of all the
”Hmagﬁwwqmwmuﬁopmm known at that time. r 5 SANAE
CERN and Brookhaven machines were then under oosmdad.o.ﬁ..on. .
of new and difficult problems, and estimates of their intensity v
2 per s Hom to a few times 107 protons per second. On the other hand
: mou MMB Mmm already producing about 1010 protons per pulse (once every 6
umﬁam@ﬁ.: capable of considerable development along known lines. The 1
“wwiﬁ.m of the weak focusing magnet is costly in steel and power but multi-turn
injection allows a strong circulating beam to be mm.« up before acceleratio: |
The only sure way to get 1011 protons per second, in 1957, was with weak

The

A weak focusing machine was therefore chosen and an alternative proposa
12 GeV alternating gradient synchrotron was rejected in discussion with future us
Initially, it was intended to increase the strength of vertical focusing significa
by the use of spiral ridges, to give a Q  of 3 while retaining the main prop
weak focusing machines, but this proposal was abandoned when severe d; I
were found to be associated with the presence of the straight sections which
essential, In the subsequent detailed design the energy was raised to .w Ge
intensity to about 5 x 101l protons per second.
in Table 1(I).

; The magnet was designed with saturable polepieces so as to givi
reglon matched to the required radial aperture which shrinks dur:
wSEEm considerable economy in magnet weight and power. '
uwnmww<smm also owomwn.ﬂ...g the same economy in mind. An out S
o <wmscw and contains the magnet poles, which also provide its :
o <mm sits in the &ap between the poles and is pumped t
o wwms.nr. Thus neither vessel has to withstand atmo hex
05 the. € walls of both can be thin and the maximum |

available for the beam itself. e

mgﬁ.mwwm magnet ring is divided into eight equal magn
Systens, 4 Y straight sections which are required fo

he r, f, accelerating cavity and beam cont




omiawmggoaooummuowp.ﬁewo..

g&%wﬂ&ﬁﬁ amplitude of the radial mu\uowaoduoucmw thig

4o half the value produced d%. operation on the

am induction electrodes are available to give sepyq

and phase of the accelerating voltage, in addition 4o
‘magnet field plus curve correctors.

rnal targets, a Piccioni type system will be ugeq for
1, A second extraction system may be added during
glow and fast beam spills will be available,

d in a large, circular, reinforced concrete building
1t partly below ground level and covered by 20 ft of
additional radiation shield. The injector section
d by earth mounding, which projects almost
ding, The magnet is positioned on a large concrete
a partly hollow disc, reinforced by radial and
sixteen cavities which are used to contain
ar trench surrounds the magnet and provides
mps and for general services. Numerous underground
ed for interconnection of services, power supplies

dings is a massive concrete shielding bridge,
experimental area, which is 60 ft in arc length
ar (1 £t wide, 8 £t long and 2% £t high)

dge support which interferes with the positioning

't power supply (a twin motor/alternator/
ilation plant and water softening and
evaporation coolers). A further

rooms and offices for staff associated

S is shown in Fig. 1(i) and a cut-
wWM«Vm frontispiece. More detailed
8re contained in the appropriate

ented at the end of the report.
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TABLE 1(I)

Nimrod Parameters

IWECTOR

Ton Source
e

Extraction potential
Extracted beam current

pulse length

Pulse repetition frequency

Pre-Injector

Focusing
Energy
Beam emittance (Area/x)

Low Energy Drift Space

5-25 KV
25-100 mA 3
50us - 1.5 ms variable

0. 3ps and S5us fixed

2/s maximum

Electrostatic
600 keV
Up to 5 x HOlw cm rad

Focusing Aperture

First triplet 849 cm
Second triplet 7.6 cm
Third triplet 6.4 cm

Peak r,f, voltage on buncher gap

Buncher Q

Buncher drift length

Bunching factor (measured)

Plateau width ?wmouoﬂo&v
H_Huma

Frequency

Beam current

Acceptance (area/m) ( +- 4- , theoretical)

mdﬂouu.obocm phase

R.F, Pulse length

- Pulge Tepetition ﬁHmpﬂmBa

Qgﬁgwo ‘gradients:
Hm_m.hﬁ mupﬂale wm

“_.-A. m
2.2




2,1 cm
5.0 cm
14.9 MeV
80,000
800 kW
140 kV
680 kV
300 keV
20%

Aperture

Maxi mum gradient

d-m cm

730 gauss/cm

430 gauss/cm

240 kV
20,000
10,7 m

Single crossover.

+ mmo
5
Correspond- Apertures
ing Field Radial | Vertical
8 kg 6 cm 9 cm
S 8 kg 6 cm 9 om
| 8ke 6 cn 9 om
- 8 cm
e

STEM —
Eﬁl\m.m\\ Number Size/ Pese Working Pressure
Location \ of Pumps Speed IP Range
—6
C. gun 2 9 in Mercury 310 > do..w,u‘.;\
u. .wmw 1 9 in Mercury 1= %10 MoH.H
Bunc. &
Linac Up to 4 24 in Mercury 1-2 x 10 torr
Beam chopper 1 Ton pump
High energy 2 6 in Mercury 1552 1075 povir it nSREE
drift space . 2
De~buncher 1 9 in Mercury 1-5 x 10 torr :
< o
Achromatic T o s
inflector “ 8 B
Spald
R.F. SYSTEM N7
(The following data assumes an initial B of 3 kilogauss/s rising in 10 n..m
to a steady value of 20 W”.Lommzmm\m.v 875§

Orbital frequency: at injection (14.9 Mev)
at design energy (7 GeV)

Harmonic number

Synchronoug phase angle

Energy gain per turn: at 3 WMHommEmm\m
at 20 kilogauss/s

R.F, frequency error for 1 cm shift of closed orbit at injection
Potential we1l depth: at injection, 3 kilogauss/s
at 7 GeV, 20 wu..u,omm:mm\m
Energy spread at 7 GeV (assuming W.X.B, approximation)
Phage oscillation frequency: at injection &
at 7 GeV

Mg on cavity : at 1012 protons per pulge
e

Woaﬁm Propertieg .
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e umbeT of Jaminations

10 :
Tota 3 mEm.Bm.dMO“Sm - thin .w.%,‘._.um

fol
i ckness © 1
Thi _Gwm.m of laminations — thick type
Thic o
o of thin to thick laminations

18.781 m o ‘ .
t of thin laminations

23,633 m gilicon conten
4,77 GeV gilicon content of thick laminations

m‘.%w»omwwmmﬁv w“wm MM« Sector radius of outside edge of magnetic profile of Hv&.owu“.momm
30,480 m .
8 (4 long, 4 short)
4,267 m
3.353 m Megnet Coil

0,60 Number of coil turns

Radial length of magnetic profile of poleieces
Vertical height of polepieces at mo

Vertical gap between polepieces

14.751 m Peak current Ammmm_.msv
336 Total copper cross~section

672 Le
ngth of mean turn on an octant
octant, type MkI 28 (at centre of octant) Total weight of coppe

type MkII 12(6 each ! i i
2 (6 each side of MkT 8) Coil resistance (at mooev

Yagnet inductance (1low currents)

et
m@lgmu standard pulse conditions

Peak oupy
e ent
MM.mM in (maximum) | e
s m;c°.~b.0 ?ﬁ.wdu..os of BD&I&OU
: ke et docay 41
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