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The CAS'f cxpCf'immt. is rn:iking •IJIC of :i dco:in1mi5ilio ncd LHC t<"SI m:ig nel lo kick for 
110k1r :a.x.ionlll by t he i1 w m-e1, ion into pl1olonlll in, id.e the mag nelic fiekl. T he dat:i la.king 
or t he Gl'ift. ph;i,e, wil h v:>(;UUITI in 1he rn:ignct. pipeis., took pl:ice in 3103 :ind, i11 i111proved 
oondil iom, in 2004. T he fin:il ph:i.se 1 mJ•llt. h:i.s bcc:n mcmtly rcle:i~, cxd11ding :ixion' 
dov.·11 tog • .., ~ 8.8 x 10 - 11 ecv- 1 ro 1 m., .:S 0.02 eV. CAST i' now irnmelllllM in ii$ ph :uc ll, 
ope1:al ing wil h a buffer p h·~id.e the m:..gnel pipes, in 0 1de1 to extent. t he !len, it ivity or t he 
experiment, lo highe1 :a.x.io11 rn:i-. During t he 3106 d:it:i l:iking ~ He w:is u:oed, :ind now t he 
")''tern is being upg1:ided lo u:oe 1He. T he l:it<"SI ' t:itulll o f the cxpc:rirnent, will be prci;ei1tcd. 
A b1id ovc1view o f the s it 11:ition o f ot he1 :a.x.ioi1 cxpcrin1enl' :ind in gcner:il or t he Geld will be 
gi\'Cll. 

1 lt1troduction 

. .\xions are light psaudosca la.r par ticles that a rise ·1n t heories in wh·1ch the Pecooi-Quinn U(l) 
symmetry has been introduced to rolve the s trong CP problam1• T hay could hs.ve bean produced 
in early stages or the Universe being attract ·1va cand.1da.tes to t he cold Dark ~'latter (and in soma 
pa.rf1cular scenar·1as to t he ho t Dark ?"'latter) ths.t could compose up to"" 1 / 3 or t he ingredients 
of the Universe . 

. 4xion phanomeno logy2 is determined by ·its mass~ \\'hich in turn is Axed by the sea.le fa 
of the PEecei-Quinn symmetry break·1ng, mu z 0.62 a\ ' ( 107 GaV / / u). No hint is prov·1ded b)• 
t heory a.bout where the / 11 scale should be, so t he axio n ITl8S8 is an unconslra.inocl parameter on 
which all a.x·1on couplingi> depend. In add.1tion, t he par ticular \\·a.y t he a.x·1on is implamantocl in 
t he Standard ~'lodel - t he axion model- determines the type and magnitude o r such couplingi>. 
Ho\\'avar, o nly one par ticular process, t he Prir11okoff elfecli is present in almost every a.x·1on 
modal and is the basis of ma>t axion detection techniques. It makes use o f the coupling bet\\'aan 
t he a.xion field 'f/10 and the electro magnetic tensor: 

1 
C = -49wrr¢afpatJF JWF aJJ = 

= - 9.-r.P. fJ E (1) 

and allows fo r the convars·1on o f the axio n ·into a. photon -and vicaver.sa.-- in the presence: or an 
alECtromagnetic field . 

Like all t he o ther axion coupr1ngs, !la"f ·1s propor tional to ma3•.t : 

°' o.rnm• (E - 2(4 +•)) 10-"c. v-• 
9"r o\I N 3( 1 +z) (2) 

where E /JV is the PQ symmet1y anomaly and the second term in parenthesis is t he chiral 
symmetry breaking oon~tion. T he anomaly E/N depends on the particula r a.xi on model, while 
t he symmetry breaking correction jg a. runction or the parameter z = mu/ny ~ 0.56 (m"" 
and ffl.d being t he up and down q uark masses). Two po pular models are t he GUT-DF'SZ 
a.x·1orf (E/N=8/3) and the KS\iZ a.xio1f' (E/N= O). Ho\\'avar, it is po...'"Sibla to build viable a.x·1on 
models "'ith d ifferent values or E/ r-1 and the detarminat ·1on or t he parameter z is s ubject to 
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some theoretical uncer tainties.8 T his ·implies that a ve1y s ma ll or even vanishing gtrf cannot in 

p rinc iple be excluded . 
. !\ oombi nation or astrophys.1cal a nd nuc lear physics constra inl$, and the requ ·1mme nt t hat. the 

ax ·ion relic ab u ndan oo does not over close the Uni versa, rest ricts t he allo\\'ed ra nge of viable ax ·ion 
massa:s~,!l,IO P um c06mologica.I a rgumenl$ lead to a. conservaf1ve, relative model-inde pend ent 
version of the a llowOO mass ra nge: 

(3) 

t he upper limit. be ing recent ly .set,11 by requir·1ng t he rma l produc tio n or axions to be compatible 
wit h recent C~•I B data.. T his ra nge a nd t he a llowOO range of 907 can be rurt her constra ·1ned by a. 
number of theore tical a rguments that de pe nd on more or lars solid astroph.rs·1cal models . Le t 's 
mention the f1 m·1 t g07 :S 10-9 Ge\i- 1 based on the solar standard model a nd heliosaismolog·1ca.I 
obser vations,12 or t he so-called globular Cl'IJ$lef' f1 mit. or 9a-f ,$ fQ- tO Ga\i- t .13,lJ 

.!\xions could be prod uced at ea rly stages of t he u n·1verse by the so-called misaJ1gnment 
(or rear1gnment) e ffect? Extra contri butions t.o t he re lic density or non-re la.tivisf1c axions m·1ght 
come rrom the decay of primo 1t:l ia l topological derecl$ (Ii ke axion s t ringi> or \\·alls). T he re ·IS not 
a consensus on how much t hese cont r.1butions acoount ro r, so t he axion mass '" indow which may 
g ive t he r·1ght a mount of primordia l axio n de nsity (to solve the dark matter problem) spans rrom 
10-G e V to 10- 3 e \i. F'or higher rriasses, the axio n production via t hese c ha nnels is nor ma lly 

too lo"' to acoount ror t he missing mass, a lthough il$ production via standa1t:I therma l proca.ss 
increases. T he rma l product.ion y ie lds mlaf1vist ic axions ( hot dark matte r) a nd ·IS the refo re lass 
intera:s t ing from t he point of vim\' of .solving the dark matter proble m, but in princ iple ax·1on 
massa:s up to ~ I e \i, a re not in conA·1ct wit h cosmologicaJ obsar vations.11 

Unde r the assumption that axions a re the cold dar k matt.er, t hey could be detected by us ·1ng 
m·1cro\\·ave ca.vit ies as or·1ginally proposed in ts . In a. s tatic background magnetic Aeld, axions 
will decay into sing le photons via. the P r·1ma koff effect. T he energy or the photons ·IS eq ua l to the 
rest rna.ss o f the axio n w·1 th a s ma ll contr.1butio n from ·its kinetic e ne ty;j', hence their rmquency 
is given by hf = ~c?(I + O(tO-e)). At the lower end or the axio n mass window of ·interest, 
t he rreq ue ncy or the photons lies in the microwave regime . . !\ hig h-Q resona nt cav·1 ty, t uned to 
t he axion mass ser ves as high sansit ivity de tector for t he conve11ed pholons. Such technique 
is followOO by axper·1me nts like the . .\xio n Dar k ~1atter Expe rime nt (AD~·I X),1e,t:i- w h·1ch has 
imple mented t he ooncept using a cy f1 nd rical cavity or 50 cm in d ia me te r a nd t m long . So rar 
t he . .\D~·I X expe riment. has sCIUlned a. small ax·1on mass e nergy, rrom 1.9 to 3.3 µ .eVl7 \\' ith a 
sensit ivity e noug h to exclude a KS\iZ axion, assuming t hat. t her ma lizvocl axions com pose a ma jor 
rract·1on or our ga.lact·1c ha lo (p.., = 450 ~·le\i /c2). An ·inde pe nde nt, high- resolution sea rch c ha nne l 
operate> in para llel to ex plore the poes.1b.1f1ty of Ana-str ucture in the axio n signal~8 C urrently the 
collaboratio n has comple ted a. de~'Slopment involving hig h sensit ivity squids a mpli fiers, wh·1ch 
will allm\' them to scan the rull decade 10-t.:- 10~ e V in t he nea r ruture. Plansru\'I a lsoongo·1ng 
both to increase the sells it ivit.y of the exper·1ment. to lower axion-photon coup f1 ng:; as well as 
extend ing t he reachable ax·1on mass ra nge. 

But axio ns could a lso be copiously produced in the 001\'I of the stars by means or the Primakoff 
conversion or the blackbody photons in the fluc tuating electric Aeld of the plasrrui.. In par t icular , 
a nea rby a nd powerrul source or ste lla r ax·1ons would be t he Sun. T his axion em ·ISS'io n would open 
new channe ls or stellar energy d ra ·1n. T he rerore, energ.v loss aJ'gumenl$ constra ·1n cons ·1derable 
ax·1on prope rtia:s in 0 1t:le r not to be ·,n conflict w·1 th our kno,vledge or solar phys.1cs or stellar 
evolut ·ion.13 

T he solar &."<ion flux ca n be easily est imated 19,!XI with.in the standard sola r mode l under the 
consar vative assumptio n or a n axion \\' ith no le pton·1c couplings (hadron·1c axionf . 1'he 1\'lsult i ng 

I p:ir l icul:u .ien:u ~ with :.xion couplingJ to 0Lhe1 ptirtic lcs could g i\•c r i11e to :.ddiLDn:il coi1trib11tio 11J to the 
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a.x·1on flux has an average energy or abo ut 4 ke\i and can be parameterizocl by the ro 11ow·1ng 
expres·1on 30: 

(4) 

where 910 = g~1/ I0-10 GeV- 1. 

By means again of the photo n-axion coupling, sola r axions can be convet1ed back ·into 
photons in the p1\'1Sance or iLtl electromagnetic Aeld . T he energy o r the reconver ted pho ton is 
equal to the incoming axio n,&> a. Aux o r detectable X-rays with t he same enetl;,'r" profi le as (4) 
is expected arter t he convers·1on. C rystalline detectot'S may provide such Aelds,21120 giving rise 
to very cha.racterisf1c Bragg patterns tbat have been lookocl ror as byproducts o f dark matter 
underground experiments.22,23,24 Ho\\'ever, the prospects o f this t.echn.1que have been proved to be 
rather limited,~ and do not compete wit h the experiments called 11a.x·1on helioscopa.¢" ,2~19 which 
use magnets to t rigger the ax·1on conver:i1on. T his t~hn.1que "·as ~1'St experimentally appr1ad in 
!!; and la.tar on by the Tukyo he r1oooope,28 which prov·1dad the Arst r1mit to &>lar a.x·1ons "·hich is 
11selr-consistent11

, i.e, compatible "' ith solar physics. Cur rently, t he same bas·1c concept is be·1ng 
used by CAS'f a.t CERN29,3t,3o,32,.33,.34 wit h some orig.1na.I additions that prO\•ide a considerable 
step rorward ·1n sensitivity to &>lar axior.u;. In the rollo\\·ing section we make a short descripf1on 
of the experiment as \\'ell as an update o f ·i ts status a nd results. 

It is worth s tressing that ahelioscopea experiments like CAST are not based on the 8..$Ump
f1on o f axions being the da rk matter. P...loreover , a ltho ugh \\'e rocus on the axio n because or ·i ts 
s pecial theoretical motivations, a ll this scenario ·1s a lso var1d ror a generic pseudosca.la r (or scala r) 
pa.rf1cle couplocl to photons~; Needless 10 say that t he discovery or any type o r p.seudosca.lar or 
scala r rundamantal pa.rf1cle 'vould have prolOund impr1cations ·1n Pa.1t ·1cle Physics. 

For the sake o r completeness, le t us mention t hat the existence or axions or other a.x·1on-lika 
pa.rf1cles may produce measurable affects in the la boratory. A typ.1cal example is the 11 right 
t hrough \Valla experiments, in \\'hich a photon beam is oonve11ed into axions inside a magnetic 
Aald and, after c1\l.S6ing an optical barrie r, are converted back into photons by a.not her magnetic 
Aald . . .\s a. result, lig ht seems to have gone t hrough an opaque wall. T his technique \\·as used to 
dar·1va&>me early limits on the a.x·1on pt'Operties.38 

Other s ubtler effects a.re t he ones inducal o n the po larizatio n or a laser beam Ira.versing a. 
magnaf1c Aeld in vacuum. T he presence or ax·1on- photon oscillations \\' ill produce both a. rotaf1on 
( dichroisnl) and a.n e lr1pticity of the beam pola r·1za.tio n. Although the e lr1pticity effect has a. 
Standard A•lodal contr.1butio n, by \'irtu\'I of fo ur-laggocl ISrmion loops, the d ichrois m o ne d oes 
not. Expar·1ments \\' ith ult ra- precise opt:ical equipment. may look fo r such a n effect. The P\iLAS 
axpar·1ment~9 designed to measut\'I the QED- pred ic ted magnetic-·1nduced b·n'1fringence 41•40 has 
recently mportocl on a. positive detection 42 compatible in principle w·1th the pt\'ISlance of a photon
a.x·1on osc·111a.tion!I. However, the interpretation of PVL.<-\S observatio n in terms or axions needs 
an axion ma.$ or "" t me\ ' a nd an a.x·1on- photon coupling of -v 10-C GeV- 1, rar larger than 
many astrophysical r1mits and experimen tal results, in particula r that or CAST (althoug h exotic 
ax-tens·1ons of the standa rd a.x-ion sceruuio may a llow to reconcile a ll experimental 1\'lsults:'3) 1'he 
cur1'1nt s ·1 tua f1on or t hese type of experi.ments and t heoretical efforts was 1'1\'iewed in this same 
con!Srence by J . J a.eckel, and we rarer to his contribuf1on ror furt her inrorma.tio n and 1\'l lSrances. 

sol:u ::.xion emi:111ion . Fo llowing::. con~1v:i tive :ippro:1ch we cnn Jide1 only t he :uioi1.photon cnupliug ( P1imakoff 
cffcci) :is '°'u cc or sol:i1 axions, which i:i: p1eser.it. i11 cvc1y ax.ion model -unb. ::.a:ident::.Uy s 11pprer;iced in Bq. 2 - . 

IJ Alt hough during the prcp:i.1:atio u or t hi' p:i.pcir v.·c h::t\'C lc:1rnt t he ::.nno111xcn1 c:nt. by the PVLAS group 
iuclic:iting t h:it t he c:Rcct di$1ppc:11111 :iftc1 the l.:i test in1p1ove1nc:nt.s or t he cxpcir in1ent::il 11etup.* 
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2 T he CAST experiu1e nt 

T he CAST experiment. is making use or a. decommissioned LH C test ma.gnat that provides a. 
magnetic Aeld or 9 Tesla. along its two parallel pipes of 2x14.5 cm2 area. and 10 m length. The 
apert ure of ea.ch of the bores fu lly covers t he potentially axion-emitt.1ng solar core ("" t/ tOth of 
t he sola r radius). T he ma.gnat is mounted on a pla tfo rm w·1th :1:8° verf1ca.I movement, allow·1ng 
for observation o r the Sun fo r 1.5 h at both s unrise and sunset. T he rest. of t ha day is devoted to 
background measut\lments. T he horizontal range of ±40<> encompru;ses nearly the fu ll azimut hal 
movement or t he Sun t hroughout t he year. At bo th ands of the magnet, several detectors look 
for the X- rays o riginated by the conversion of the ax·1ons ins.1de t he magnet "·hen ·1 t is po·1nf1ng 
to the Sun. 

T hese features makes the axion-pho ton conversion probab·1r1ty in the CAST magnet be a. 
factor 100 h·1gher than in the previous bast hefloocope a.t. Thkyo. ~·lorespeciAcal ly, the probabilit.r 
t hat. a.n a.xion going t hrough the t ransverse magnaf1c fteld B over a. length L \\:111 conver t to a. 
photon is g iven by: 

• ( B )
2 

( L )' P.,, = 2·4 x rn- t. 9.6 T 10 m 

(!ior x 10to Gov- 1) IMl2 (5) 

where the matrix element 1Mf2 accounts fo r t he coherence of t he process: 

IMI' = 2(1- oosqL)/(qL)' (6) 

being q the momentum exchange. The £act t hat the axion is not. mllSSless, makes the a.x·1on 
and photon waves out. or phase a fter a ce11a ·1n length. For a.xion energ ies relevant to us and the 
length or the magnet, t he coherence is preserved (IMf ~ I) for axion ma..sses up to -v 10- 2 e\i, 
while for higher ma..""es IMI begins to decrease, and so does t he sensitivit.r of the experiment. 
To cope \\:1th this , a.second phase of CAST was pla nned "·ith t he ma.gnat beam pipes fi lled "·ith 
a buffer gas to give a mass to t he photons my = Wp ('vhare Wp is t he plasma. frequency of the 
gas,~ = 4x-n4e'ltl: being n.c the s patial densit.y of electrons and ro the classical electron radius ). 
F'or axion masses that match the photon mass, the oohe1\lnce is restored. Changing the pressure 
of the gas ·1oside the pipe, t he photon mass can be changed acoordingly, and so the sansif1vit.r 
of the experiment can be extended to higher a.x·1on masses . 

. !\ fu ll cryogenic sta.Lion is used to cool the s uperoonducting magnet down to 1.8 Kf 4 'l'he 
ha.rd ware and .softwa1\l of the tracking system h&ve been precisely ca.Ii brated, by means of geo
met ric survey measu1\lments, in order to orient t he ma.gnat to any given celestial coord inates. 
T he overall CAST pointing p1'1cis:ion is better t han 0.0 t0 :Ui 

.4t both ends or the ma.gnat, three d ifferent detectors search fo r excess X-rays from a.x·1on 
conversion ·1n the magnet when it. is pointing to t he Sun. Cove1:1ng both bores of one of the 
ma.gnat 's ands, a. conventional T ·1ma Projection C hamber (TPC) ·is looking for X-rays from 
11sunset1t axions. At the other end, facing 11sunrise1t axions, a. second smaller gaseous chamber 
wit h novel ~·llCRO~•I EGAS (micromesh gasoous s tructure - ~·l~•I) JG 1\la.dout is placocl behind 
one o r t he magnet bores, \Vhile in the other one a focus·1ng X-ray mirror telescope is work·1ng 
wit h a. Charge Coupled Oev·1ce (CCD) as the focal plane detector. Both the CCD and the 
X-ray telescope are prototypes developed fo r X-ray astronomy~'l' T he X-ray mirror telescope 
can produce an 11axion imagea or the Sun b.r focus·1ng the photons from a.x·1on oonversion to a. 
"" 6 mm2 s pot on the CCD. T he enhancocl s·1gnal-tcrbackground ratio s ubstantia lly ·improves the 
sens:itivit.y of the expe1:1ment. 
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lin1 i1$ :1ueh :u t he Tokyo he liQ!K'Opc :ind thll!IC obt :iiued f1orn ;ix ion cxpc1i me11ta with cryst:i.lline de iectors kx::atcd 
unde1g1ound (SO LAX, COS>.I E :ind 011. AlA) :ind othc:r C011$'lr:iint:1 like the H B s l:u:1, :i.11 diJcu.-:1 h1 t he intro. 

d ue lion. 1beycUow b:1nd 1ep1eoent:1 typical thcorctic:i.l 1nodel.s with IE/N - 1.951 in the 1:111gc 0.07- 7while the 
g rem !IOlid line cor1espondJ to t he 1;;a:1e when E/N = 0 i:i; :i• •lmcd. Sec tctL rnr 1ererences. 

3 CAST phase II: status 

CAST has been r unning in phase I (vacuum) conAg uraf1on both ·1n 2003and 2004. Thecombinocl 
results or these da ta. ror all three detectors have bean recent ly re leasocl~ F'rom t he absence o f 
s ignal in the data. a 95% C J... upper limit to the a.x·1on- photon coupling was der·1ved: 

9<r < 8.8 x 10- 11GeV- 1(95%C.L.) (7) 

T his r1m·1t is var1d for the mass range m0 ;S 0.02 eV where the axp~ted sig nal is mas:r 
independent because, as was explained ·1n the ·introduction, the axion- photon oscillatio n length 
rar exceeds t he lenr,.<th or the magnet and hence ooherence is preservocl in the conversio n. For 
h·1gher mo the overall sig nal strength dim·1nishes ra p.id ly and the sp~tral shape differs. T he 
Ii m·1t to the axion-photon coupling \Vas dar·1ved also for a."< ion masses above t his range so that 
t he entire 95% CL exclusion line s hO\\·n in Fig. 1 was obtained. T h.IS result improves t he previous 
CAST publis hed result~ 1 and constitutes t he Anal official CAST phase I r1mit . . .\s can be soon, 
it is a 18-c tor -v7 more restrict.1ve than the limit from the Tokyo axion he:lioscope and goes for 
t he Arst time beyond the limit der·1ved from s tellar energy-loss arguments. 

During 2005 t he experiment was upg raded to race the neocls of phase 1 I ope:ra.tion, wh ·1ch 
require t he inje:cf1on or a buffer gas ·1n t he magnet pipes and the precise control of its pressure . 
. .\s a result, a system dealing wit h " He gas for tha t purpose was built and has been operatio nal 
s ince and or 2005. Data ta.king wit h 4He gas ·1n the magnet pipes took place all throughout 2006, 
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Pigutc 2: Se11Jitivity or CAST ph:u;c ll. T he 1cd line labdlcd • He ind ic:atec Lhc :lldo n ptir :unc:tc1 region reachable 
by the•Hc ph:>$C whieh look p l:u;c in 2006 (act11:il d:iL:a be ing ;:,n:•l~~cd). The 1cd line l:ibclled 1 Hc s h""''' 1he 

1cgion re:u::h:iblc in the 11~mning 3 yca1J dat:i t :1king pcr Kx:I V.' it h 1He . 

.setting a d'1Rerent pressure every day, .so the a.xion mass range was sca.nnocl continuo usly up to 
t he condensation limit or this gas at the opera tion tempera ture or 1.8 K, which is ...... 13 mbar. 
T his has a llo\\'ed CASI' to scan a OS\\ ' axion mass range up to,..., 0 .39 eV, axplor'1ng the region 
ind'1ca.t«I '1n Ag . 2. T he .t He da ta '1s curr~nt ly under analysis, the region shown in Ag ure 2 be'1ng 
t he expected axclu.s'1on plot. 

Currently the experiment is be ing rurther upgraded to be able to dea l '" ith 38 e as the buffe r 
gas. T his gas can reach pressures up to -v 135 mba r a t 1.8 K, oorrespond ing to a.xion masses up 
to -vl .2 e \ ' . T he axper·1menta l setup to use 3He, s upposes a conside ra ble effort d ue to the h·1gh 
sarety and ra liab·1r1ty level req u·u\ld by t he ract or not tole ra ting leaks or this gas, coru;·1derable 
expens·1va. T he system is expactocl to ba ready ror data taking by m·1d 2007. 

F'or the 1\lali:r.ation o f t he 3He expar·1manta l prog ra m and to exploit fu lly the potentia l of 
t he new upg raded system, CAST plans to run d ur·1ng the next 3 years, scann·1ng a.xion milSSES 
up to ...... J.2 eV, and c losing the "·indow presently allo\\'ed (ax·1ons \Vith masses above 1.1 e \i 
are: excludocl by the amount or Bot Dar k P.'la tte r ind uced by the cosmic mic rowave background 
data). T he expected reachable t'1gio n is depicted in Ag ure 2 . . .\.& CIUl be seen, the seoond phase 
of CAST is allo\\·ing sensitivity to QCD axio n models at the 0 .1 - 1 e \i m8.58 scale, which \\'as 
out or reach ror previous experiments (1nclud·1ng C AST p hase I) . 

ln pa ra lle l \\' ith the a bove menf1oned upg rades, CAST is explor·1ng poosible improva1nents 
in the det.Ector syste1ns that could lead to an inc reased overall sensitivity. A very appearing 
possibility is to add a second X-ray rocus·1ng optics to t he experimental setup . . 4 desig n has 
been do na specifically ror C AS1', and tests a re ongoing to asse.ss whether constr uc tion under 
sp~iAcation is p05Sible. It consis ts o r a concentra tor with a 1.3 m rocal length a nd 47 mm d iam
eter built us ing new s ubstrate techniq ues davelopocl a t LLNL or Livermore:. T he ooncentrator 
will have: 14 nestocl polycar bonate conic s hells, each 12.5 mm long and coa t.Ed \\·ith ir.1d ium. It 
will be couplocl to a ne \\· sma lle r P.'lic ro megas det~tor \Vith enhanced featut\ls \Vith respect to 
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t he present version, in par ticular it ":111 enjoy a shield ing composed or copp er, lead, cadmium 
n ·,t rogen and polyat hylene rollowing the axpe1 .. 1enca or the TPC detecto r desct·i bed a bove, and is 
axpactocl to reduce the background similar ly~Z 

4 Conclus ions 

T he CAST experiment is looking ror 80lar axions rollO\Ving the II axion helioscopa11 concept "·ith 
a 9.6 Tesla a.nd 10 m long L8C tw t magnet. A flna.I result rrom t he phase I data ta.ken in 
2003 and 2004 data. has bean presentocl: 9ar < 0.88 x 10- 11 GeV- 1 ror mu ;5 0.02 aV. The 
phase 11 o f the experiment has already s tar ted using 48 a as buffer gas to tri.ggar a.x·1on-photon 
conversion ror higher axion ma.~es. \V.1th t his upgrade CAST has entered the theory motiva.tocl 
a.x·1on parameter s pace. C urrently the collaboration prepares t he transition to 3 He "·hich \Viii 
allo\\· to extend the sensitil'ity of the expe1:1ment to axion masses up to,...., 1.2 aV, closing the 
window allo\\'ed by cosmolog·1cal limits. T he 3 He phase s hould start in the coming months a.nd 
last ror about three years. 
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