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ln using radilion forces to decelerate an atomic beam we face two problem: the undesired
optical pumping and t.h~changing Doppler efTed as the atoms slow dOWD. Both can interrupt
til(: nl<l\\,jn~ pro('(':V~nft.cr just a few photons absorption. One of the alternativos to avoid thorn
is th \JS;~ a spatial1)' varying magnotic íield to compensate the Doppler shift, which also hclps
avoidlng optical pumpíng when circularly polarized light is uscd. This technique, couveniently
called ZI"f:'IlHUl tuned h::I.~: beem proposed a few years ago(l) and successfuly used(2,3,4) to
deruonstratod deceleration oí atoms.

\Vc prescnt a work whcre we study the inlluence of optical pumping and adiabatic Iollowiug
effE'cki OIlP the derClicra.tinn process in lhe Zeeman tuned technique.

0b:-:n1.'iJlg the aíornic Iluorescence along the decelera.tion path we observe that depeuding Oll
the slowing Iaser <k,t.pninG t.iw atoms ceases to fluoresce much before expected. Figure 1 ShOWf)

t.lU' rcsults of this nk(·rv;~t.ion for dcceleratíon of Na atoms. For bluo detuning the dr;l.In;d.jc:
drop O~ the lluorcscence proflle is associated with the fact that the atoms are actually stoppiug
insi.l« the solonoid. l;ç'l rcd detuning the drop of fluoreseccncy ocours bccause atorns can
Ih)i f'll1ll\\, f,1I(, fiell} :IIIi: Ivitically (A'v(:) "V -Â + pB(z)) due to tho Iact that for thosc lasor
Irrqucncics tho loc~I l~~\.d('rél.tion required for lhe atoms to follow lhe maguetic íield is éL!..><NC

tho mcximum possihle value (amo% = h~r~) with k = 27r I~,r the natural liue width of the
transition and S tire saturation parameter). tthis Iact shows the impossibility of produzing 510w

I flf.\)IJl:t olllsidl' the solcuoi.l. One way of avoiding this is to work with a couvcnient iuagnctic
Ilcld proíilo such that 1~c atoms can foJlow alI way along the field profile.

n~rontrollinj; (.h/· Ij:'.~,~gl'aclit'lIt. is possible to dcceleratc lhe atoms using the SI/'2(F = 2) -->

J~/2( F = 3) transiticn till they get dose to the end od the selenoid where they are pumpcd out
of t.hp 81/'2 (r = 2) S(,~t(' to s) /2(F = 1) which do not interact with the slowing laser, alowiug
t ho aíoms to move f,'"dy ~H1t of tho iuaguct.

ln fi~!,.1. wo Clh~,'rv,~ tl'.r~:l.íomk distribuition of sodiurn atoms along the two hyperfine stat=s
"1111\ly;lI~ Irom thp s'.)~':i~l!,solenoid. It is clear that atoins in Sl/2( F = 2) do not Iollow the
lJl~l!~ilf':ic Ii.·ld .lowu h ','cry low \,;II\·I'S. llowcvor atoms that emerges iu Sl/'I.(F = 1) aro
consisu-ut wit h h(·t'}1 dt-::-ekratpd of following H(z) down to very low values aud after that bpen
01,tj('aIly pllllqH'n 1,0~.his~;l.~.t.c.lu this pap<'1' we explore those Iacts in a systematic way.

SuppI)rl,·,II,y F.\J'!·~~_;I'F'lI!1daçào ele! Amparo à I'esquisa do estado de ~ã() Paulo), FlIllclrll;~()

l~~!l"\l (11) Hl;\sil ~llld :-,:n,ido DJ})-lISP. '
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figo J. Flllori"sl·('Ilf.'~ proflle along
t he slowing rngnet for dií-
fC'n'lIt. lasar detunings

jo'ig. 2. Atouuc volocity distrihuition
emerging Iroru the siowiug
maguet,

,

l
,

f
i
j,
1
I
"

l,
l



Campo Dado 

***** Documento 1 de 1 

No. Registro 002291865 

Tipo de material TRABALHO DE EVENTO-RESUMO - INTERNACIONAL 

Entrada Principal Bagnato, Vanderlei Salvador 

Título Studies on the process of slowing atoms with the Zeeman tuned technique. 

Imprenta Ann Arbor, 1990. 

Descrição 2 p.. 

Assunto FÍSICA 

Autor Secundário Zílio, Sérgio Carlos 

Autor Secundário Salomon, C. (*) 

Autor Secundário Napolitano, R. (*) 

Autor Secundário International Conference on Atomic Physics (12. 1990 Ann Arbor) 

Fonte Abstracts, Ann Arbor, 1990 

Localiz.Eletrônica "Clicar" sobre o botão para acesso ao Currículo Lattes de Vanderlei Salvador Bagnato -
- http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4783134Y5 

Localiz.Eletrônica "Clicar" sobre o botão para acesso ao Currículo Lattes de Sérgio Carlos Zílio -- 
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4783130A7 

Unidade USP IFQSC -- INST DE FÍSICA E QUÍMICA DE SÃO CARLOS 

Unidade USP IFQSC -- INST DE FÍSICA E QUÍMICA DE SÃO CARLOS 

Localização IFSC PROD001365 

 


