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!! #$%&'()* +, -./&('01* %(/2'01*

Mélasse optique d'atomes 87Rb 
(T = 10 µK ; σ = 0.25 mm ;
N = 107 atomes)

Faisceau d'analyse

guide vertical (laserNd:YAG;
Pv = 14 W ; wv = 0.2 mm ;

Uv = 30 µK)

Nuage d'atomes 
guidés 

Guide oblique (laser Nd:YAG;
P0 = 10 W; w0 = 0.3 mm; 
U0 = 10 µK)

h = 4 mm

10 mm

α= 0.12 
rad

= 7 °

!"#"$%&' mm

!"#$ +4E! "3<7), $6*71()$/0,% #$ %, '7*,1,01(3$ 17,%('7$ , $3 #$"6 +"(#$' #(*.%,(1$' 31.('7'4 &$' +"(#$' '$

31.('$/0 & = )) $/ #$''."' #$ %, )7%,''$ .*0(;"$4 9 $'0 %2,/+%$ $/01$ %$' #$"6 +"(#$' $0 2 $'0 %, #('0,/3$ #$

'7*,1,0(./ #$' /",+$' ," /( $," #$ %, #70$30(./4

+,+," +'&>)'*65*

+,+,",8 ,1('47

&$' ."0(%' #$ %2$6*71($/3$ './0 3$"6 #731(0' & %, *4 .:4 &$' *,1,)>01$' #$' +"(#$' './0 "/ *$"
#(471$/0' #$ 3$"6 #$ %2$6*71($/3$ #$ +"(#,+$4

&$ +"(#$  $10(3,% "0(%('$ ,= Q #" 9,('3$," '# !(!) $0 , "/$ #()$/'(./ #$ *46 ))4 &$ *"(0'
3177 $'0 #$ %&C+* !74 B% +,1,/0(0 "/$ :.//$ $F3,3(07 #$ 3,*0"1$4 &$ +"(#$ .:%(;"$- ;"( $'0 .:0$/"
*,1 1$3?3%,+$ #" *1$)($1 9,('3$," , "/$ *"('',/3$ #$ ,* Q $0 "/$ #()$/'(./ :C*4+ ))4 &$ *"(0'
3.11$'*./#,/0 $'0 #$ ,* !74

+,+,"," ))/5>;1)* *'&>)'2*6(%4*

&2$6*71($/3$ '$ #71."%$ $/ '(6 .*71,0(./' !

2(3 :)32*)*$%7# '" &* ,3&*++" 72$%81" ! %$ /",+$ #2,0.)$' $'0 3<,1+7 $0 1$91.(#( #,/' %$ 958
2; ! %3 ),"''#3)3 , ,/0 %$ *,'',+$ $/ )7%,''$4
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/(;"$ *%,37 #,/' %, 3, (074
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*(7+$,/0' $0 1$*.)*$"1 $0 %$' ,0.)$' 0.):$/0 '."' %2$4$0 #$ %, +1, (074
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9,('3$," %,'$1 '# !(!) 1$3?3%74

2 (3 =,*(" '" &* $)*5" '1 #1*(" '*#+ &* 9*%+5"*1 +7#'" 4 " ! 35 ,+ "$ "#)"(%+$)","#$ '1 5&%5630
1."1 3<,;"$ )$'"1$- ./ 17,%('$ 01.(' 3%(3<7' !
3%(3<7 2!3 ! 3<"0$ :,%('0(;"$- *."1 %,;"$%%$ %$' 70,*$' 2((3 $0 2 3 './0 (/,30( $'4
3%(3<7 2J3 ! 3<"0$ +"(#7$- *."1 %,;"$%%$ %270,*$ 2((3 $'0 ,30( $ $0 %270,*$ 2 3 $'0 (/,30( $4
3%(3<7 2<3 ! 3<"0$ , $3 '7*,1,01(3$- *."1 %,;"$%%$ %$' 70,*$' 2((3 $0 2 3 './0 ,30( $'4

(a)

(b)

!"#$ +4R! ;/ <,"0- %$ /",+$ #2,0.)$' +"(#7' S $/ :,'- %$' #$"6 /",+$' & %, '.10($ #$ %, '7*,1,01(3$4

+,+,",+ 9>714(%(7 *( %6%4.7*

&, )('$ $/ 7 (#$/3$ #$ %2$4$0 #$ %, '7*,1,01(3$ $'0 9,(0$ *,1 '."'01,30(./ /")71(;"$ #$' 3%(3<7'4
=,/' %, $./$ #$ #70$30(./ %, #(471$/3$ #$' 3%(3<7' 2J382!3 *$1)$0 #2('.%$1 %, 3./01(:"0(./ ," '(+/,%
#$' ,0.)$' +"(#7'  $10(3,%$)$/04 &, #(471$/3$ 2<382!3 ('.%$ %$' ,0.)$' *17'$/0' & %, 9.(' #,/' %$
+"(#$  $10(3,% $0 #,/' %$ +"(#$ .:%(;"$ $0 )$0 $/ 7 (#$/3$ %2$4$0 #$ %, '7*,1,01(3$ 2%+4 +4R34

1."1 "/$ ,/,%?'$ ;",/0(0,0( $- ./ $601,(0 %$' *1.%%' #$ #$/'(07 & "/$ #()$/'(./ 2'$%./ 563- $/
(/07+1,/0 '"1 ,* %(+/$' %$ '(+/,% #,/' %, $./$ #$ #70$30(./4 ! *,10(1 #$' 3%(3<7' 2!3- 2J3 $0 2<3 ./
.:0($/0 %$' *1.%%' 2,-:-33 #$ %, %+4 +4,* $0 ./ #7#"(0 *,1 #(471$/3$ %$' *1.%%' 2#3 $0 2$34 <<,3"/ #$'
*1.%%' $'0 ,5"'07 *,1 #$' 9./30(./' +,"''($//$'- #./0 %$' ,(1$' )$'"1$/0 %$ /.):1$ #2,0.)$' 0.0,%-
+"(#7'- /./8+"(#7' $0 01,/'9717' #,/' %$ +"(#$ .:%(;"$ *,1 %, '7*,1,01(3$41."1 %$ 3,' *17'$/07 & %,
%+4 +4R 2,/,%?'7 %+4 +4,*3 ./ .:0($/0 "/$ $F3,3(07 #$ 01,/'9$10 #$ =+%=G4 &$' /",+$' './0 '7*,17'
#$ ,4*=%*4*, )) ," /( $," #$ %, './#$4

+,+,",% +/5%5'(> ;* 4% 7>&%)%()'5* *6 :/65('/6 ;* 4.'6(*)7*5('/6 ;*7 =1';*7

1,1)( %$' *,1,)>01$' ;"( 3./01H%$/0 %2$F3,3(07 #$ %, '7*,1,01(3$ ./ 01." $ %$' *"('',/3$' #$'
9,('3$,"6 2 $10(3,% $0 .:%(;"$3- %$"1 0,(%%$- %2,%0(0"#$ #" *.(/0 #$ 31.('$)$/0 $0 %2(/'0,/0 #2,%%"),+$
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Av = 1,12(1).105 coups
wv = 0,41(1) mm

Av = 0,57(1).105 coups
wv = 0,31(1) mm
Ao = 0,49(1).105 coups
wo = 0,77(2) mm
!""= 1,04(1) mm

(d) (e)
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(a) (b)
(c)

A = 2,37.106 coups
w = 3,11 mm

Ang = 2,29.106 coups
wng = 3,21 mm
Ag = 0,11.106 coups
wg = 0,43 mm

(d’) (e’) (e’)-(d’)

!"#$ !"#$% &'()*+ (,-./0+ 12' *34/-56'2-4(/ /075'480. 9.+ :*4:;5+ +0' #$ *46/.+ 20-(0' 90 :./-'. 9. *2

-'2:. 9. 95-.:-4(/ % <2= 1'(1262-4(/ *4,'.> <,= 1'(1262-4(/ 60495.> <:= 1'(1262-4(/ 2?.: *2 +512'2-'4:."  .+

1'()*+ <9= .- <.= +(/- *.+ 94!5'./:.+ <,="<2= .- <:="<2="  .+ 1'()*+ <93= .- <.3= '5+0*-./- 9. *2 +(0+-'2:-4(/
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90 /(7,'. 932-(7.+"  .+ :(0',.+ /(4'.+ +(/- *.+ 1'()*+ .#15'47./-20# .- *.+ :(0',.+ '(06.+ *.+ $(/:-4(/+

932%0+-.7./-""
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(a )

∆  =  2 ,0 6 (3 ) m m
η  =  1 8 (2 ) %

(b )

∆  =  1 ,7 3 (3 ) m m
η  =  1 8 (2 ) %

(c )

∆  =  1 ,3 6 (2 ) m m
η  =  2 3 (2 ) %

(d )
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∆  =  1 ,0 4 (2 ) m m
η  =  4 6 (3 ) %

(e )

∆  =  0 ,7 5 (2 ) m m
η  =  5 0 (4 ) %

(f)

0 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0

∆  =  0 ,4 7 (4 ) m m
η  n o n  d é f in ie

(g )

x  (p ixe ls )
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94+-2/:. +512'2/- *.+ 9.0# 14:+ - .- *3.):2:4-5 9. -'2/+$.'- $"
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centré en O (T = 10 µK, #"$"%&' mm, N = 107 atomes)
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