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A section of the wnnel for the UNK machine
being buili at the Soviat Sarpukhov
l.aboratory. The 21 ki tunnel is expected
to ha complote in 1990.

SERPUKHOV.
UNK underway

The 'Accelerator and Storage Com-
plex' (better known by its Russian
initials, UNK) at Serpukhov, USSR,
advanced with some 3 km of tun- W ; ; i
nolling completed in 1986 and a = ) . Cinls

mber of superconductiong mag- . :
nots successfully tested.

Tha initial plans for UNK are to
build a conventional magnet ring
to reach 600 GeV (400 GeV in the
storage ring mode) and a super-
conducting magnet ring to reach
3 TeV. This complex will be fed
by the existing 76 GeV proton
synchrotron currently providing
10'3 protons per pulse and
being upgraded to 6 x- 1013,

The two rings will be located in
the same tunnel, with the conven-
tional ring above the superconduct-
ing, so that collisions between
vertically ciossing proton beams
can be obtained. Alternatively the
storage of antiprotons also in the

TeV ring (space has been left
available in the site design specifi-
cally for the possible addition of
an antiproton accumulator) would
obviously allow proton-antiproton
collisions up to a combined energy
of 6 TeV. .

Soveral 6 m superconducting
magnets of the warm-iron Fermilab
Tevatron {ype have been built and
tasted, They trained rapidly to
6.2 T with good field quality ; this
is comfortably above the.design
value of 5 T, Tha cold-iron solu-
tion, such as is being used at DESY
for HERA, is being considered with
tho particular aim of reducing the
hoat load. Thig could enablo the
Superconducting magnets for UNK under
1051

{Photos Serpubhov)
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TEVATRON
(OSAY

Duwing the previous 800 GeV
fixad targeliun, experimgnls weie
savicaed by existing beamlines
upgraded to transport 800 GeV
bean: as none of the major new
Tevaton lacilities were ready.

I'wo highlights of this present
run are the increased efficiency of
the Tevatron and the commission-
ing and data taking of three big
fixed zargel beamlines and detec-
tors in tha new Muon, Wideband,

“and Mason Weslt Aroas.

Duiing the first nine weeks of
iihniing, the acceleralor surpassed
tho paskintensily record from the
praviots ian, 1eaching more than
i x 50" protons per pulse.”
Coinpered willy the slart-up of the
OVIOUS TUN, twico as.many pro-
e el weel have been accelor-
stad this titme, with the highest
mnwiated weekly proton inten-
sy reaching 1.06 x 10", In addi-
con, 2 racord 127 hours of beam
was raached during one week,

One of the three new heams
leads to tha Muon Experimental
Hali and Experimenit 665, studying
irion interactions at energies of
up to 760 GeV in a variety .of tar-
(ets, looking at the hadrons recoil-
ing from violent muon collisions
in hydrogen and heavy nuclei, and
maasuring the quark content (struc-
ture funclions) ol these largets. |l
involves a collaboration Argonne,
California (San Dieyo), Fermilab,

I 1eiburg, Harvard, Hlinois (Chicago),
Poland, Maryland, MIT, the Max
Planck Instilute (Munich), Washing-
ton, Wuppertal and Yale.

The second new major experi-
ment is E687 in the Wideband
Beam, looking at the photoproduc-
tion of charin and beauty especial:
iy photo-exciled siates containing

[ xporimant 687 in the Tevatron Wideband
Beam looking at the photoproduction of
stales coniaining heavy quarks inchides a
irge ltalias contingent.

18

BATAVLVIA 15
(CHICAEO)

The beamlines fannmg out from Fermilab's
Tevatron ring.




LEP physics

(CH/F) GENEVA

N

Consltruction of the 27 km LEP
electron-nositron Collider at CERN
jrushes ralentlessly forward. Less
avident, Lut just as vital, Is the
work for the four big detectors
which will be ready to intercept
LEP*s firsi colliding beams towards
the end of 1988 (see May issue,
page 1). Despite these day-to-day

wccupations of construction
£ pranas gon, the ultimate aim
¢! Lus mammoth project is to do
new physics,

Tha possitlities for opening tip
new aress of physics for explora-
tion and moasurement were spelled
oui . detail before the project was
acee G CERN Couneil in 1981,
vei in the meantime the W
: particlag, the carrlers of the
weak Iclear force, were discov- -
ared at CERN in 1983, providing
“reotic aonfirmation of elec'ro-
woak unification,

Al CERN and alsewhere, evi-
dence coritinues to accumulate in
favour of the Quantum Chromody-
narvics (QCD) picture of Inter-quark
= ~ag. Together, electroweak uni-
ion and QCD are the twin pil-
h rs of tha “Standard Made!' of
today s physics.

Eleciron-positron collisions at
presantly available machines at’
the German DESY Laboratory in
Hainburg and a* Stanford in the
LS have roveuled no sign of the
long-awaited sixth ‘top” quark, the
hig mi~sing link in the Standard
Model. However soime clues ard:
provided by the UAT expérimeni
which banofits from the higher
energles at CERN's proton-antipro-
ion Collidaor,

Meanwhile theorists have con-
tinuad thair efforts 1o extend the
Standard Model. No evidence for
any of thesa new Ideas, some of
them very appeaaling, has been
found, but they will stand or fall
by what is tound at LEP,

MO

CEAN Courler, June 1606

LEP TONNEL

_ Glnther Wolf, then chalrman of
the LEP Experiments Comimittes,
suggested to John Ellis and Rober-
to Peccai, the two theorists on the
Committee, that the time was ripe
for a further survey of the physics
poesible with the new machine.
Fiva main areas were identified,
and working groups were set up
cointaining experimenters from
the four LEP collaborations and
theorists.

The five areas are — precision
studies around the Z (the carrier
of the electrically neutral part of
the weak nucisar force); so-called

"toponium’ consisting of a top
quark bound to Its antiquark ;

'searches for new particles; high

energy LEP running beyond the
foreseen Initial level of around
50 GaV per beam; and QCD and
heavy quark physms

- Called 'Physics at LEP', the find-
ings of the working groups have
now been published in two waighty
tomes whicl: should serve as a
useful handbook far the exper-
imentalists once the data starts to
roll In.

BREA —THROVGH
786

Another break rhrouuh for the LEP
ofnc!ron -positron Collider at CEFRN.

P,

4 physrcs

The worklng group con:nis-
sioned to look ai physics arourn
the Z came to number of dofinits
conclusions:

- the mass and width of (he Z

peak should be easily measurs-

ble at LEP;

- the use of polarized {spin
oriented) beams is sean 435 a

- 'natural’ requiremeant ;
inforring the numbear of typos
of neutrino should be easy-
any new heavy partclas (fer-
mions) coming from additional
quark families should have
detoctable effects;

- the elusive Higgs boson (thae
source of mass in the oloctro-
weak theory; might remain so
If the particle is heavier than
about 50 GeV;
the delicate torward-backward
asymmetries in this seclor

should give important precision

measu“ements,

s

(Phote CERN 612.5.86;
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Around the Laboratories

HERA  RaHBORG

Fec)
- DESY
HERA progress

At the end of April, the first mag-
nals for the 30 GeV electron stor-
age ring were installed in the un-
g-rground tun-a beingy excavated
fer *ha HERA eiectron-proton col-
i at ihe German DESY Labora-
tory in rlamburg. These magnets
arg mounied in 12 metre modules,
and a hundred rodules are needed
to fill ihe wirvec part of each qua-
drant of the ring. Meanwhile the
superconducting magnets (dipoles,
quadiupeles and corraction coils)
for the 820 GeY proton ring have
been ordzred.
~ The electror injection tunnel
from the PETHA pre-accelerator
to HERA is being completed and
first beam tosts are imminent. The
praton ling froir PETRA to HERA
has alraady beer tested (with posi-
trons — sen May issue, page 18)
with particles naing ramped fror
7 ta more than 12 GeV in PETRA,
st progress with the new

irac 1o provide HERA's protons,
work is gehing underway for the
40 GeV proton acceleration sysiem
iar “he PETRA vre-accelerator, The
Canadiars TRIUMF and Chalk River
i.ol:oratories are collaborating’
closely with DESY in this work,

HERA's crvogenic plant has now
been irstalicd. As well as being
the bigges! in Europe, its constitic-
wora cleim it 1o be the most effi-
clont cooling systam of its type
ever made. It comprises three inde-
pendent comprassor and cooling
tnes ench »f 6.4 kW at 4.3 K. The
firet was tosted in April and pro-
o 'ced 1600 lities of liguid helium.
Two linea will ba sufficient to run
H“ERA. Isaving one in reserve.

This eryeganic plant also pro-
vidas tho cooling power for the

CERN Courier July/August 1987

big magnet test hall, now ready
for series tests of all industrial
magnets arriving. In a separate hall
provided with an independent

900 W cooling plant, systematis
tests of a chain of three dipole and
two quadrupole magnets bagan in

Aprii, i

Installation of the magnets is getting
underway for the election ring of tha 6.3 kny
HERA eletron-proton collider at the Gerincn
DESY labcratory in Hamburg.

v The electron ring for the HERA
eloctron-proton collider being i il at
the German DESY Laboratory envizegas
J0 GeV ceams, requiring
superconducting radiofrequonzy
accelerating cavities in addition {0
copvantional equipment. 500 fiHz
four-coll niobitm units such as this Luill
by industry have peirformed wal! in tosls
al DESY. Beam tasis (in the PETRA
ring) should begh: soon.

_ (Photos DESY)
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Fig. 5.4. Fz(x,Qz) as a function of A.02 for a (v-n)e X(V—n)q

residual interaction.




ge Fields

mome_nt.
" (12.168)
(12.169)
(12.170y

(12171

CODA

There was a lady from Squantum

Who had incredible momentum.
She shook off the glue
That colored her blue

And got asymptotic freedom.,

There's a boson they call Goldstone
That’s very hard to disown.

You try. electrocution,

You get a transmutation:
The photon comes off the' light-cone.

A theorist shows me how to mix
Technicolor SU(6).
Shiould you find in the stew
A funny quark or two.
Just sweep them under the Higgs.

A mathematician named Anatole

Stepped on a magnetic monopole.
He struggled with the string
Dirac had tiéd to the thing,

And so becameé one fiber bundle.

And now my dear for change of pace
Take imaginary holidays

Where the metric is good,

No ie’s intrude,
In the realm of Euclidean 4-space.

(by k. HUMNG)
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CONCLUSIONS
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