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CERN

NEWS

First LHC sector reaches 19K

The first sactor of the LHC to be coalad
reachad its operating temperature of 1.9K
for the first tima on 10 April, Although anly
an gighth af the LHC ring, this sector 5
alwerdy the world's largest supercanducting
Installation, This achievament marks the end
ol more than two months of cemmissioning
work, which began in January and was
cartled gut in three stages.

The 3.3km sector comprises mare [han
200 dipole magnats and shart straight

sections, which contain quadrupole magnats,

and has & total mass of 4700 tannes. During
the first stage, it was pre-codled to B0 K, just
abowe the temperature of lkguid nitrogan. Al
this temperature, the material reaches 90%
of its final thermal contraction, represanting
3 3mm shrinkags for each metre of the

steel stnictures. The wotal contraction aver
the-sactor as a whale i cloge 10 10m, and
special davices (Ballows and expansion
loops) in the interoonnactions between the
magnets compensate for this,

On 5 March, the teams began work on the
second stage, which invoivad caoling e
sectar t0 4.5 % using the gigantic refrigaration
plants {CERN Courler 8ay 2004 p15). For

| the final stage, which began in mid-March,

|the LAK refrigeration plants came mio
play. These. use & sophistoated pumping
systam (o Wing down the heal-eschanger
saturation pressure to ool the magaets
and the 10 temmes of heliun that hey

{pontain to LAK. To achieve a pressura of
15 millitars, tha system uses a combinaticn
of kydradynamic centrifugal comprassons
operating at low temperature and positve
displacement comprassors oparaling at roam

| iemperature. A7 L9 K, helium is supediuld,
Mvwing with virtizally no viscosily and

| llawing greater heat-transfer capacsty.

| The complesity and large namber of

The magmet temperature profle along sector 7-8 duriig the Mnai phase of the cool down.

sub-systams o be commissioned for the
first tirme, Wogether with varioes nterfaca
conditiens to Da managed, aceount for

the tima needad to cool the sectern The
cantral systam of one Secler ks 0 manage
approzimately 4000 inputg/ouputs epo
SO0 reguiatian loops hat naed 10 be
adjusted. In additign. the 1eams heye camad
aut extensive checks o make Sune that the
cooling was done with all the necessary
caution, This legrning phase, which was long
but vital, has alsa enablad the teams 1o
prepee for cooling the other sectors,

White the sector cooling progressed
steadlly, problems arose in & diffarent sector
when a guadmupole magnet, one of an “inner
triphat” of theee focusing magnets, failad &
high-pressure test at Peint 5 on 27 Manch.
Each inner triplet 51 of magnets contains
twio quadrupote magnets (2 and 93) buikt
at KEK and ane {01) bublt at Fermilab. The
asymmatric force generatéd during the
test broke the suppets, made of the glass
clath-apaxy laminate G-11, that hold the Q1
magnat’s cokd mass inside the ¢ryostat, and
glso damagad sfectrical conneclons,

CERM and Fermilab naw know that this
5 4 intringic desgn flaw that must be
addnassed inall triplet magnats assemidad
&t Fermilab. Camputar-aided calculations
aftar the accident show that the G-11 support
structure could Aol withstand the assaciated
langitudinal forces. Review of engingering
designs reveals that the longitudinal force
frem asymmetric leading was 1ot included
in the engingering design or idantibed 25 an
mauie in the four design reviews, An aemal
rewlew commities will anatyse how Lhis
progbam pocumed and determing the o
sauses and the lesaons leamed.

The goal 8t CERM and Fermilab is niow 10
redesign and repair the mner trplat magnels
and. if necessary, the edactncal distribution
feed-Dax witheut affecting the LHC start-up
sehaduie. Teams at CERN and Farmilab have
identified potential repals that could be
cammied oul withoul remoivng undamaged
friplet magnets frant e wneel, In the
meantime, all thred of the pressure-testad
friplet magnets at Point 5, plus the associated
feed-box, will be remased from the twunnel for
inspectian and, if nacassary, wpa,

|

5  Lathaorie des amas couplés pour des calculs plus rapides ]

Le pramier sacteur du LHC refroédi 4 19K
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B-PHYSICS

B-factories yield first evidence for elusive D"-D" mixing

1 = more than 50 years since ressarchers first
observad pariicia-antiparticia mixing, with
the dscovery of a sacond, langerlived neutrai
kaon state. This discavery pra-datad the quid
madel, bat the effect becams understaod i
werrs of rarsitions betwesn the quarks (5 and
dj in these neutral mesons, Thirty peass lalar,
scientists found the phensaninon in nedtral B,
resans (band d guarks), and than st yoear
the 0 and COF collabarations at Farmilab's
Tewatoon regarted mixing in nestral B, mesans
(oeand &), This left the naubral O meson (o and
u quiatks) a5 tha anly spstem remeining whare
maing was passible, but not yet obsered,
Mo, cxpariments at the twa B-factores,
KERE at KEK in Japan and FEP-Il at SLAL In
the U5, hive fillad the gap, with reports of the
first evigance for I°-" magng, On 13 March
at the Rencontres de Mariond In La Thusle
Marko Stanic presented results for 0F-0°
maxing fram the Belle eperiment a1 KEKES,
Favin Fload followsd with evicance lrom Lhe
Bafiar expement at the PEP-Il slorage rings.
Asin the kaon and B-megan systoms,
the [ @nd O are created In “favear”
eigenstates consisting of a guark and an
articgeark, LUt in eack case miniag through
wedk Interactons belwedn the quarks
should glee rise W lwa different mass
eigenstalas that ane parlicle-antiparticle
rakatures and hiave differant lifelimes. Mizing
shoukd therefare modily the decay times of
[ mazang by a small but ebservabie amaunt.
The Bese Collabaraticn has comparad
decay tmes in three decay modes
of I mesons: lwo decays 1 CP-aven
egenstates, KB and ™7, and a *fAavour-
spiecilic decay” o & mixad CF state,
OF— K" Tha mass eigenztates are CP
gigenstates, gssuming na CF violation,
ane baing CP-pdd, tha othar CP-evan, 5o in
cornuaring thasa decay modas, the taam |5 In
allect compamag tha lifatimes, 1, of the mass
clgenstates, which would be the seme in e
absenca of miking, Thay maasure the mlative

ay
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Belle prelimnany

HHG 00 4600
Ll

n 1000

Fid. 1.5) Balig’s fime disiibulions moasured
for OF — K ' and the sum of DX — KK

any O —nx 1) Thee radio of the ban
arstbunong, The o frarn 2em sioee
Il I8 wisual avidevice for O ﬁ"m.’flrlf_

lifgtirma difference, yep= Tk}
tebe (131 £00320stat ) 20, 25(sysL.0)
(M Szarie st &l 2007). This diflars fram
rar by 3.2 0 after including systematic
uncertairties, and 5o represents olear
evidence for ¥ muing

The BaBar Calaboration has approachad
the prodlem shgftly differantly by focusing on
the deagy [ —=x, and analysing the data
interms af the parameters, x' and y. (These
are rotations through 8 strong phasa af the
mining peramebers =AM/ and y=AT/2T
which depend on Lha differences in mass
(AN and width (AL of the mass eigenstates,
where [ is the averge width.) They find
i =57 4405t 3 Ysyst ) 107, while
K i consslent with zere - a rasuit that they
Sy & incorsistent with the hypothesis of na
mixing #1 3.9 o Aubert et 2l 2007),

ay * sl
4 1400 1 inising it
= m random o,
< 1000 B mizmcan. ¢
T B combinzion#
g 00 — o ming fit
200

Fig. 2, al A proper-time digtelbution of
candidates i BaBar for LF -1 decaws
combined with Comesponaing decays for

0%, The =olid line shaws the f ! Al
Mixing dui aal CPWaatinn, » thur depdtan
WE s e B R na miking, Shaded regians
show vanous bacsgrounds, bl The differance |
tatwaen the data and the noomiving it
[Rrodntsl togetner with the o Detwaen |
s with andd withour mding fselia linsl

Bath calaborations have alsa gaalvsed tha
data for CF vinlasion associated with 0°-0°
miging tut have found ro eddence lar this
The new resuits, meanwhile, tan be comparan
with the Standard Mode! 1o search 1or new
piy=ics, &5 D-meson mixing is particularly
sensitive toany cantrsations fram pactiches o
pracassas that have nof so far been observed

Further reading

Forthe two preseatations at Mariond, see
http:f ingic. in2pd i conferenceDispley,
pyPeonfid=151

B habert gt 21, the BaBar Collazosation
2007 btp:randyorgabs hep-ax 0703020,
submited o Pys. Rov, Ladt

W Starlt et 2, the Belle Collaboration 2007
hitpesaniv.ong/abs map-ax /0703036
submittad Lo Bhwe R Letl.

lan for an article, please
ern.ch.
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