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 Rigidite (GV)

(1) 0.5 m2 sr

(2) h/e+ > 106

(3) ∆β/β = 0.1%
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Physics of AMS-02 on the Space Station
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Pixel 1050(6), pedestal à 192.9 canaux → MIP à 7.57 canaux
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Pixel 7050(6), pedestal à 55.3 canaux → MIP à 9.58 canaux
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Pixel 1050(4), pedestal à 204.6 canaux → MIP à 6.58 canaux

0

25

50

75

100

125

150

175

200

205 210 215 220 225 230

Entries            1968
  53.43    /    20

P1   938.7   38.21
P2   211.1  0.1112
P3   1.881  0.6816E-01

Amplitude Haut Gain [canaux d’ADC]

N
om

br
e 

d’
en

tr
ée

s

Pixel 7050(4), pedestal à 163.6 canaux → MIP à 9.33 canaux
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Pixel 5050(6), pedestal à 126.0 canaux → MIP à 7.29 canaux
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Pixel 9050(6), pedestal à 138.0 canaux → MIP à 7.89 canaux
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Pixel 5050(4), pedestal à 139.8 canaux → MIP à 5.98 canaux
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Pixel 9050(4), pedestal à 196.0 canaux → MIP à 5.76 canaux
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canaux d’ADC (haut gain)
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  31.91    /    10
P1   9.723  0.3194
P2   3.250  0.4728E-01

Ebeam [GeV]

σ/
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leakage corr. (longitudinal fit for each event)

leakage corr. (last plane method)
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� O��[í��;Q0Q :94�� � ) 254 2�� �I4 <�� )=254 2 6 254�� � )=254 2 8
P O �"í��;Q0Q <94 2 ) 254 8 694�� � )=254 8,8 254�� � )=254 2 8
�kÚ O �"í��;Q0Q 87254 H ) 254 : <94 2 8 )=254 872 254�� � )=254 2 8
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�[Ú O �"í��;Q0Q H�254�� ) 254�� � 4 H58 )=254 2 � 254 6�2 )=254 2 8
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P1   170.0   2.233
P2   9.170  0.5615E-01
P3  0.4909  0.1394E-01
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P1   2.752  0.3832E-01
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P3  0.5014  0.1387E-01

z [layer unit]

dE
/d

z 
[G

eV
/l.

u.
]

���������"é 2,2`ùX�©OZYQ³�cr>�cjYEUqlEKNMN@"C[KxULI[@E�9J"YE@	O)@	UXP:<iUXPHOnlEKnP6CsPg�hIEK�>hF_PQIE@�CsP9°[p T�pB±s�}p{±[ª�p��	�¤PiMg°q� «=Po����VP?>F_YEUo>HM\I[U�M�P?>¨CsP/FbIEc�K\�HOZI]MNKNYEU£>hYEU�M©�bI�>h<bPH>�>?@	O�cuP?>�O?@	Uo>�C�t <HcuPQFhMNOQYEUo>/CsP/ªs�~«=Po��



çLç � æ å � å � ��� �9� � � ��������� � � � � �^� 
����

0

0.5

1

1.5

2

2.5

3

3.5

4

0 2 4 6 8 10 12 14 16 18

  2.990    /    12
P1   34.57  0.4554
P2   7.658  0.6286E-01
P3  0.5040  0.1389E-01

z [layer unit]

dE
/d

z 
[G

eV
/l.

u.
]

0

1

2

3

4

5

0 2 4 6 8 10 12 14 16 18

 0.4209E-01/    12
P1   49.95  0.6495
P2   8.002  0.5944E-01
P3  0.5003  0.1409E-01

z [layer unit]

dE
/d

z 
[G

eV
/l.

u.
]

0

1

2

3

4

5

6

7

8

0 2 4 6 8 10 12 14 16 18

 0.1282    /    12
P1   79.46   1.026
P2   8.488  0.5601E-01
P3  0.4963  0.1409E-01

z [layer unit]

dE
/d

z 
[G

eV
/l.

u.
]

0

2

4

6

8

10

12

0 2 4 6 8 10 12 14 16 18

  3.930    /    12
P1   120.6   1.567
P2   8.939  0.5565E-01
P3  0.4898  0.1393E-01

z [layer unit]

dE
/d

z 
[G

eV
/l.

u.
]

0

2

4

6

8

10

12

14

0 2 4 6 8 10 12 14 16 18

  4.096    /    12
P1   145.7   1.912
P2   9.215  0.5674E-01
P3  0.4876  0.1396E-01

z [layer unit]

dE
/d

z 
[G

eV
/l.

u.
]

0

2

4

6

8

10

12

14

16

18

0 2 4 6 8 10 12 14 16 18

  4.260    /    12
P1   171.6   2.269
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GLAST AMS

HEGRA

WHIPPLE

MULTI−TELESCOPES
MAGIC/VERITAS
HESS/CANGAROO 3

EGRET

CELESTE

CAT

GeV TeV

2000

2005

1995

1990

SATELLITES

HETE2 (2000) / SWIFT (2003)
+ GRANDS RESEAUX DE DETECTEURS+ SATELLITES POUR SURSAUTS
DETECTEURS AU SOL

DE PARTICULES CHARGEES
(TIBET/ARGO/MILAGRO)
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Onde de choc
stationnaire

Milieu interstellaire

Pulsar

Magnétosphère

électrons accélérés
par le pulsar

≈1 pc
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ØPÂHÙMÚ�Û�Ü�Ý � ß � � ½m°5³i¾C²W´-ÁeÂH¸;·b¿C¾C²C·ZèR±R¾C·b°5³l¿W±R²«ÁeÂ5Öi±N´aÁZÁb´EÁb´^¿�µ�°5·b¸R¿�°5³j¾{¶a¾W¶-Â 
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ØPÂ`¾_Â�èRÁb´�Î;»¼Ñ ½m°5³i¾C²W´VÁgÔÕ´�
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γgalactiques mesurés par AMS-02/ECAL sur ~ 3 ans (15 x 71.1 jours)
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γgalactiques mesurés par AMS-02/ECAL sur ~ 3 ans (15 x 71.1 jours)
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γextragalact. mesurés par AMS-02/ECAL sur ~ 3 ans (15 x 71.1 jours)
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γextragalact. pour AMS-02/ECAL sur ~ 3 ans (15 x 71.1 jours)

10
-8

10
-7

10
-6

10
-5

10 10
2

10
3

E [GeV]

E
2 dN

/d
E

 [c
m

-2
s-1

sr
-1

G
eV

]

Spectre initial

Spectre mésuré

Protons

Protons (rejection dans etude precedente)

,&-/.&0 ¨ XÎýNq=t)mgBoK5p <5H q�PL8i:9X)FIHZ:9Bg<j:NMc? :ipCFI8i@G>A@CBD@AEGFIHIJLK+:NM	@AFZFQ:9X)<5K :LF%47:NM9Kj8i@=69BT: � R]3CHVXhF/M���R]@C8~BT:OE�@5BD3C8NH/47WLFI8i:	:9X
Y$35X)EGFIHI35Xd<=:�Bi\ P9X2:98Z>5Hf:U<=PQR]35M$P;:G_��n: � K5p�:NMLF E;3C4 RS@58iPU@CK5p � KCp�<=:NM R)8i3CFf35XSM�E;35MN4UHIJ$KS:NM�8i:iE�35XSM9FI89KbH/F/M � E;@5898iPNM��
:$F���E�:9BoKjH�3=6LFQ:LX+Kd<=@5XSM�KbX2:!PLFIKS<=:sR)8iP;E�Pi<=:9X)FQ: � EL8i35HDp��

�
3�� B�@	89HD>5HZ<5HIFQP�4UHVX+H/4O@5BT:�R]35Kb8�BT:NM�R28{3CFf3CXSMt>=PLX2P98;PNM

P$Ff@5H/F <=:
	���������$_+}�:NMt6i@C8N8;:NMt<�\ :9898;:9Kj8NM�E;35XSM9HI<=PL8iP;:9MgR]3CKj8sBD@~47:NM9Kj8;:k<5K7MfRS:;E$FI8i:�<=:NMø?�:ipCFI8i@G>A@5B�@AE$FIHZJLK+:NMtML35X)F
MLFf@CFIHVM9FIHZJLKS:9M$_



×gÖ * Ö �~�!���$� 
����8?��!� �������!����� ( � Ù
����� �ù	��%��� �����Ä& �Õ!#�����
	K�����
²�³��±³�¶ Õ¸�Æøº6Ã��øÃ¡¾�Ã Ë Á��|»*Æ*¸¿ºãÅæ»�¼ É ¸â¸Jë Ë ¼ È�ÇgÈ ¾ ÈÊÉTË Ã�Ì±»�¸
�Õ46<JU�<J5IFN5I7J>�ij465=O.C3/2465J5=>.-I>.5MC�m�DGF Ò±Ô�äæåãç0×gÖ2Ù�Ù -I465MC3U >YmM>.5@i�465=O.C3/2465I7Ê) <J5=>r+.5=>.U3LY/2>#7J>d1 >.<J/bDlm6D2>�Z=<9R%/b5MC +.LYU +1V>.D2465IDl),+.5=>.U3LY/2>f79<Q1 /bLY5�FND�7Ê) <J5=>#1 46<JU OB>#>SR9C3UVFNLMFNDGF6O.C3/2PW<=>YX Í >dZ=<9RI>B13C�C >.D�PW<=>rDGFE1V>.5=13/��J/bDb/bC +fF61 1 4TO./2+B>r1 46/bC�m ^ FNUUVF ^J^ 46U3C�\EDl),+.-0/21 13/24650?H>SRTC3UVFNLMFNDGF6O.C3/2PW<=> § >.C�m ^ 46<JU*D2>#O�FND246U3/b-I_.C3U >Ym ^ FNU*UVF ^J^ 46U3CdFN<=1 13/�FN<��JU3<J/bC�7J>B1 ^ U 46C 465=1�«Sm+.LMFND2>�\ý���Xgþc/b5=13/ ^ 46<JUED2>IO�FND246U3/b-I_.C3U >�>.CE<J5=>Q+.5=>.U3LY/2>Q7J>I1 >.<J/bDø7J>H©�ákÛK>lÝ@mÊD2>@Z=<9R¦>B13Ce+.LMFND�\ �]�â�B� ���O.- ��� 1 � � >.CEOB46U3U >B1 ^ 465=7¬\�<J5[13/bLY5�FND�7J>0ß ^ p=46C 465=1�m�CVFN5=79/21EPM<=> ^ 46<JU`<J5=>@+.5=>.U3LY/2>07J>@1 >.<J/bD�7J>�qMáhÛE>lÝ@m�D2>Z=<9Rh>B13Cd+.LMFNDÊ\�� �k�B� � ��� O.- ��� 1 � � >.C�OB46U3U >B1 ^ 465=7\�<J5H13/bLY5�FNDÊ7Ê) <J5 ^ p=46C 465gX �æ46<JUrD2>`C3UVFãn3>BO.C 46-I_.C3U >E>.C�<J5=>+.5=>.U3LY/2>�7J>E1 >.<J/bD�7J>
ÿ�ÛK>lÝ@mJD2>`Z=<9R>B13Cf+.LMFNDæ\ �
�¦�B�T��� O.- ��� 1 � � >.CfOB46U3U >B1 ^ 465=7°\%<J5°13/bLY5�FND�7Ê) <J5 ^ p=46C 465gX(�>KZ=<9R]/b5WC +.LYU +
OB46U3U >B1 ^ 465=7=FN5MCK\%DGF0ì`+��J<JD2>.<=1 >e79< Í UVF���>e>B13C#+.LMFND2>.-I>.5MCc/b5=79/2PM<=+B>
13<JU#DGF Ò±Ô�äæåãçk×gÖGÙ�Ù Xüc5=> ^ >.U 1 ^ >BO.C3/ba�>�iÓ<JC3<JU >%>B13CK7J>@OB46-��J/b5=>.UED2>B1K1 >.5=13/��J/bDb/bC +B1E7J>B1K7J>.<9Rk/b5=13C3U3<J-I>.5WC 1�m�C3UVFãn3>BO.C 46-I_.C3U >0>.CKO�FND246U3/;s-I_.C3U >Ym�>.5aW<=>E7Ê),>B1 C3/b-I>.U#<J5=>e1 >.5=13/��J/bDb/bC +e<J5J/2PM<=>Ym ^ 46<JUrD2>e7J+.C >BO.C >.<JUfþ�� í s¡áYÿ9X

²�³��±³µè ·¹¸�º6»�¼M¸â¸ Ë ºNÅ�»*º Ë ¼ ÈÊÉTË ÃlÅ�Æ ½�¸�º ê ½�¸�ºkÁ�ÂÄÃ�º6º6ÃlÅ�Æøº êÄÇ�È ¾ ÈÊÉTË Ã¡Ì±»�¸8¸ Ë ¸Jë Ë ¼ È�ÇgÈ ¾ ÈÊÉTË Ã�Ì±»�¸
(*),4 �=1 >.U3a6FNC3/2465 7J>B1H1 46<JU OB>B1�sj? ^ 465=O.C3<=>.DbD2>B1H5=+BOB>B1 13/bC >¬DGFâ79/213C3/b5=O.C3/2465 >.5MC3U >¬D2>B1]? ^ U 4�a�>.5�FN5MC°7J>¬DGFâ1 46<JU OB>OB465=1 C3/bC3<=>.5MC0D2>]13/bLY5�FND�>.C%D2>B1�?ù7J>QDl),+.-0/21V13/2465ALMFNDGF6O.C3/2PM<=>h46<A>SRTC3UVFNLMFNDGF6O.C3/2PW<=>YX*úc<=>.DrPM<=>]1 46/bC%Dl),+.-0/21 13/24659sj?OB465=1 /27J+.U +B>Ym�>.DbD2>h>B13CI>SR ^ U3/b-I+B>H>.5ÏO.- ��� 1 � � 1 U � � ÛE>lÝ � � X�(*),+.-0/21 13/2465A?ùLMFNDGF6O.C3/2PW<=>46<Ï>SR9C3UVFNLMFNDGF6O.C3/2PM<=>>B1 Cij465=O.C3/24657J>KDGF�U +B1 46Db<JC3/2465°FN5JLY<JDGFN/bU >e79<H7J+.C >BO.C >.<JU�m ^ <J/21VPM<=> ^ 46<JUd<J5=>E1 46<JU OB> ^ 465=O.C3<=>.DbD2>eaW/21 +B>YmTDl),46<Ja�>.U3C3<JU >-0/b5J/b-QFND2>�79<¦7J+.C >BO.C >.<JU�>B13Ce+.LMFND2>]\hOB>.C3C >0U +B1 46Db<JC3/2465gX±ûcUeOB>.C3C >Q7J>.U35J/2_.U >I>B13C�mæ\]<J5=>I+.5=>.U3LY/2>I7Ê),>.5MaT/bU 465âýYáÛE>lÝ@mN7J>øDl),46U 79U >r79<07J>.LYU + ^ 46<JU±D2>�O�FND246U3/b-I_.C3U >#>.CÕ7J>rá9XÎáYÿYý ¯ ^ 46<JUæD2>�C3UVFãn3>BO.C 46-I_.C3U >YXY(g>dO�FND246U3/b-I_.C3U >!��+.5=+SÚ�O./2>7Ê) <J5=>%-I46/b5=1���465J5=>�U +B1V46Db<JC3/2465[FN5JLY<JDGFN/bU >Ht�<J5Ü-I4#"�>.5¦7J>%-I>B13<JU >.UK>.CK1V46<=13C3UVFN/bU >%D2>eij465=7Tsj?87J46/bCE7J465=O%Ñ.C3U >C3U 46<Ja�+YXí /æDl),465ÜOB465=1 /27J_.U >
<J5¬O%$65=>�7Ê),46<Ja�>.U3C3<JU >@OB465=13CVFN5WC >�>.C`<J5ÜFN5JLYD2>%7J>�aW/21 +B>ei�46U3-I+ ^ FNUcDl)ÎFãRJ>
7J>%OB>
O%$65=>%>.Cf<J5FãRJ>�ÚJR9>YmÕD2>]5=46-��JU >H7J> ^ p=46C 465=1I79<âij465=7AOB465MC >.5M<|7=FN5=1@D2>]O%$65=>H>.5âij465=O.C3/2465¿7J>hDl)ÎFN5JLYD2>]7J>haT/21 +B>Qi�46U3-I+>B1 C`<J5=>0OB465=1 CVFN5MC > §ÓÒ±ÔgÖr×ÊÖGÙ=× «SX��ÕFNUeOB465WC3U >YmgD2>%5=46-��JU >Q7J> ^ p=46C 465=1e7Ê) <J5=>I1 46<JU OB> ^ 465=O.C3<=>.DbD2>0>B13CE5=465[5M<JD1V>.<JD2>.-I>.5MC ^ 46<JUK7J>B1cFN5JLYD2>B1K7J>eaT/21 +B>�7J465J5=+B1�m�OB>.<9R ^ 46<JUfD2>B1 PW<=>.D21cDGFI1 46<JU OB> ^ 465=O.C3<=>.DbD2>%>B13C`OB46- ^ U3/21 >
7=FN5=1D2>B1fO%$65=>B1cF61 1 4TO./2+B1�X
�EFN5=1�5=46C3U >c13/b-
<JDGFNC3/2465gmW1 >.<JD21�D2>B1øFãR9>B1'&h>.C)(
1V465MC*OB465=13/27J+.U +B1�XMüc505=46-��JU >f7J>cß��Nq ¨ á ^ p=46C 465=1*79<Ii�465=7IFE+.C +L�+.5=+.U +
7=FN5=1rD2> ^ DGFN513< ^ +.U3/2>.<JU#79<Þfû � § *,+ á@O.-m,( +.- à6ªIO.-�«øD2>KD2465JLQ7J>KDl)ÎFãR9>/&°>.CrC3/bU +B1#7=FN5=1rC 46<JC >B1#D2>B179/bU >BO.C3/2465=1r7=FN5=1�D2> ^ DGFN5�&0(=XT(g>B1E©�áYáYá ^ p=46C 465=1r7J>fDGF%1 46<JU OB>`1 465MCdL�+.5=+.U +B1r\�<J5=>f<J5J/2PW<=> ^ 4Y1 /bC3/2465 § & � *,+ áO.-m1( +.- à6ª�O.-�«�>.CøC3/bU +B1ø1 >.D2465�Dl)ÎFãR9>2(
a�>.U 1øD2>3��F61�XM(g>c1 46-0-I>.C�79<]O%$65=>c>B1 C*13/bC3<=+f>.5 § & � *,+ á
O.-m4( + sV©.qMáO.-�«SmæDl)ÎFNDbC3/bC3<=7J>]OB46U3U >B1 ^ 465=7A\OB>.DbD2>]79< ^ DGFN5A13< ^ +.U3/2>.<JU�79<AO�FND246U3/b-I_.C3U >YX±(�),46<Ja�>.U3C3<JU >h79<ÐO%$65=>]>B13C ¤K�9���65Y¯
§ÓÒ±ÔgÖ�×ÊÖGÙ�ï «SX(æFE79/213C3U3/��J<JC3/2465�79<Q5=46-��JU >#C 46CVFND�7J> ^ p=46C 465=1*>.50ij465=O.C3/2465�7J>dDl)ÎFN5JLYD2>c7J>raT/21 +B>r>B13C ^ /2PW<=+B>YX�(g> ^ /2O#U > ^ U +B1 >.5MC >DGF%1 46<JU OB>K>.CdD2>ci�465=7h>.Cr>B13Cr13<JU +.D2>.a�+ ^ FNUdUVF ^J^ 46U3Cr\�<J5=>KaYFND2>.<JUd-I4#"�>.5J5=>Ym=OB46U3U >B1 ^ 465=7=FN5MC`FN<�ij465=7]<J5J/;i�46U3-I>
§ÓÒ±ÔgÖ=×gÖ2Ù *�«SX���5@OB465=13/27J+.UVFN5MC±D2>B1±PM<=>.<=>B1Õ7J> ^ FNU3CÕ>.C±7Ê)ÎFN<JC3U >d79< ^ /2OYmN465 ^ >.<JC�-I>B1 <JU >.UÕ<J5=>øaYFND2>.<JUæ-I47"�>.5J5=>�79<5=46-8�JU >e7J>`?Ü79<hij465=7 ^ FNUfFN5JLYD2>e7Ê),46<Ja�>.U3C3<JU >e>.C ^ FNU#OB465=1 +BPW<=>.5MC�m�13/�DGF@79/213C3U3/��J<JC3/2465k79<hij465=7H>B13Cd<J5J/;i�46U3-I>YmD2>e5=46-��JU >
7J>E?Ü79<Hij465=7OB46- ^ U3/21f7=FN5=1f<J5kO%$65=>EaT/21VFN5MCf<J5=>e1 46<JU OB>e>.Cf7J465WCfDl)ÎFN5JLYD2>e7Ê),46<Ja�>.U3C3<JU >%>B13C#+.LMFNDæ\DGF
U +B1 46Db<JC3/2465kFN5JLY<JDGFN/bU >YX�ûc5]5=46C >K7Ê)ÎFN/bDbD2>.<JU 1#13<JU�DGF Ò±Ô�äæåãçH×gÖ2Ù *]DGF
7J+BO.U 46/21V1VFN5=OB>E7J>fDGF�U +B1 46Db<JC3/2465FN5JLY<JDGFN/bU >>.5hij465=O.C3/2465k7J>EDl),+.5=>.U3LY/2>Ym�7J>
à ¯ \h©YX�à ¯ ^ 46<JUr<J5=>e+.5=>.U3LY/2>e7J>
ý0\0ÿYýQÛE>lÝ@X



( � × ×ÊÖ * Ö �U�!���$� 
����Ð?��!�	�������U�����

Sensibilité à 5σ AMS - Source extragalactique - ~ 1 an(5 x 71.1 j)
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Pulsar Name: 0630+17                                                                        Galactic Coords: 195.13,  4.27 Period: 237.1ms Energy: >100 Mev Chi-Squared:      8332.54
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Modèle de la calotte polaire

Modèle de la cavité externe
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Pulsar Vela- 355.7 jours pour TRK
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Pulsar Vela - 355.7 jours pour ECAL
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