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 Rigidite (GV)

(1) 0.5 m2 sr

(2) h/e+ > 106

(3) ∆β/β = 0.1%
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ê�È$ËkÌ�ÍuÅEÄQÎjÏgÐiÆQÄbÈ�Ì¨ÑiÆbÑ=ÆbÈhÜQÆbÑ�Ì�ÊWÞ©ß�à=á5Ìkò]ÈhË$Í�Ì�ÍjÎjÒ[Â`È�J P Õ5É"ÊaØ	õ�Ø A J�Ì�ÍjÍ�á�ÅEÄbÉ B éqê�È=ð\Ì�ÎuÜbËhÈkÌ�Ê{ÈhÜbÆ´ÊoÂyðnÌ�ÎuÜbËhÈkÌ�ÊÜ_ÈhËhÅEÂ`É`Ì�ÎjÄbÈ©ÅEÊ/ÆbÈiÄQÆQÎ�Ì�ÎjÄbÈDÈiÆ4Í�Ì�ÃoÍ�Ì�Ò]ÈDÈiÂ
ÑiÂ`ÈiÄQÒ[ÎuÈ©ÈhÜbÆ�ËhÅEÏ�ÃoÄQÎuÜbÈ�Æ�Ç	ÃoÎuÓqÊ`ÈiÏgÈiÂsÆ�ÈiÂsÆQÄbÈ�÷$ÈiÆ'Û[Ú[÷�K�È$L/é�ê�ÈhÜ�ð\Ì�ÎuÜbËhÈkÌ�Ê"ñÊoÆQÎjÍjÎuÜ_ÑhÜ�ÜbÅEÂsÆ¨ù
M É§Ô ÊoÂ`È�Ã�Ì�ÄQÆkí¥ÉoÈhÜ�ð\Ì�ÎuÜbËhÈkÌ�Ê"ñ�ÉoÈ�ÃoÄbÅEÆbÅEÂ`Ü�ÅEÊ/Ì�ÂqÆQÎjÃoÄbÅEÆbÅEÂ`Ü�É§Ô ÊoÂ`È©ÑiÂ`ÈiÄQÒ[ÎuÈ©ÉoÈ �kÛ[ÚNK�ÈOL¯ÈiÆVÉoÈ�Ï�Ê`ÅEÂ`Ükí}Â`ÑhËhÈhÜbÜ_Ì�ÎjÄbÈhÜî/Í\Ô ÎjÂsÆbÈiÄbËkÌ�ÍjÎjëoÄ_Ì�ÆQÎuÅEÂ�É"Ê1×~ô�õ¯ÈiÆ$î/Í�Ì
Ü_ÑiÃ�Ì�Ä_Ì�ÆQÎuÅEÂ~È*P}ÃWÃ�ÅEÊoÄSÍuÈhÜ�ÉoÈiÊ"ñaÃoÄbÈiÏ�ÎuÈiÄbÜSð\Ì�ÎuÜbËhÈkÌ�Ê"ñ§íoÈiÆ
M É§ÔïÌ�ÊoÆQÄbÈ$Ã�Ì�ÄQÆkí"ÉoÈhÜ�ð\Ì�ÎuÜbËhÈkÌ�Ê"ñ{É§ÔÖÑiÍuÈhËiÆQÄbÅEÂ`Ü�Ìkò]ÈhË�ÊoÂ`È$ÒsÌ�Ï�ÏgÈ�É§ÔÖÑiÂ`ÈiÄQÒ[ÎuÈ�ÜkÔÖÑiÆbÈiÂ`É`Ì�ÂqÆ�ÉoÈ �¨î �;Q[Ú�K�ÈOL
í"Ì'4`ÂvÉoÈÏgÈhÜQÊoÄbÈiÄ�ÍuÈhÜSÃ�ÈiÄZðNÅEÄQÏBÌ�Â`ËhÈhÜ$É"ÊWËkÌ�ÍuÅEÄQÎjÏgÐiÆQÄbÈ[é

R@R
R@R
S@S
S@S

Beam x

Y

PM 1
2

4

 6 

7

5

3

PM1     3          5          7 

2 4 6 

CALORIMETER 
(not to scale) 

\LAYERS : 2 4 6 8 

LAYERS 
: 1

 3
 5

 7
 9

������� �"éïÛ"ùL ?A$JLcu<HABPHU�M\I[MNKnYEU{CqP?>�T[°����1>�J"Y[@qOScuPSM�P?>iMNzr�hIEKx>iF_PQI[@o�`�VP?>=ª�>H@kJoPiO\JLcjIEUo>=C]Y[U�M§cjI�cuPQFhMN@	OQP�P?>iM�PVU$PbFhMN@o<_PcuP�cjYEUqlyCsP�cbt Ik�sPXW~>iY[U�M�<Qmi@	KrJo<?>�CsP�Y�= ª¨�©�W>_p´PiM'cuP?>[Zv>?@¥JoPHO�JLcjIEUo>�C]YEU�M4cjI�cuPQFhMN@	ObP/PH>HM�PVU$PbFhMN@o<_P¨cjP�cdYEU	lBCsPcbt Ik�sP]\6>iYEU�MD<Qmi@	KïJ`<?>
CsP�Y^=_Za���W>k�



��� æ å � å��������	���
� ��
 ���

� �"!��"! ��� )����
	�/ & +�) /O01&��
� -O+�� +�� )�� )�� & ( /O01&����C(���� (

ÕVò[Ì�ÂsÆ/Í\Ô ÎjÂ`ÜQÆ_Ì�ÍjÍ�Ì�ÆQÎuÅEÂ¯ÈiÂ0ð\Ì�ÎuÜbËhÈkÌ�Ê"Ù\ÆbÈhÜQÆkíVÍuÈhÜ
õ�×£Ü/ÅEÂqÆ�ÑiÆbÑyËkÌ�ÍjÎjëoÄbÑhÜgÌ�Ê6Í�Ì�ëXÅEÄ_Ì�ÆbÅEÎjÄbÈ[é4ê�Ì£ËkÌ�ÍjÎjëoÄ_Ì�ÆQÎuÅEÂ ËhÅEÂ`ÜQÎuÜQÆbÈÃ�ÅEÊoÄ�ÊoÂ~ÃoÎdñ"ÈiÍ�ÉoÅEÂoÂ`Ñ¨ÈiÂWÍ�Ì�ÉoÑiÆbÈiÄQÏ�ÎjÂ�Ì�ÆQÎuÅEÂ)É"ÊWÒsÌ�ÎjÂ£ÈiÂaðNÅEÂ`ËiÆQÎuÅEÂ£ÉoÈ�Í�Ì�ì�Ì�ÊoÆbÈ�ÆbÈiÂ`ÜQÎuÅEÂ~Ì�ÃoÃoÍjÎuÓqÊ`ÑhÈ[éLõ�ÅEÊoÄ=ÊoÂ`ÈÎjÂqÆbÈiÂ`ÜQÎjÆbÑyÍjÊoÏ�ÎjÂ`ÈiÊ`ÜbÈyÉoÅEÂoÂ`ÑhÈyÃ�Ì�Ä�ÊoÂ`ÈyÉ"ÎuÅqÉoÈyÑiÍuÈhËiÆQÄbÅEÍjÊoÏ�ÎjÂ`ÈhÜbËhÈiÂsÆbÈ[í'ÅEÂ6ËhÅEÂ`ÜQÎuÉoÐiÄbÈyÍ�Ìaò[Ì�ÍuÈiÊoÄ�ÏgÅkÇ]ÈiÂoÂ`ÈaØ)É"ÊÜbÎjÒ[Â�Ì�Í�ÈiÂvÜ_ÅEÄQÆQÎuÈ�É"ÊaÃoÎdñ"ÈiÍ\í	ÍuÈ�ÃoÎuÑhÉoÈhÜQÆ_Ì�Í�õ¯ÈiÆSÍ\ÔÖÑhËkÌ�ÄQÆZÙ\Æ�ÇqÃ�È���Ã�ÅEÊoÄ©Í�Ì
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Pixel 1050(6), pedestal à 192.9 canaux → MIP à 7.57 canaux
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leakage corr. (longitudinal fit for each event)

leakage corr. (last plane method)
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HETE2 (2000) / SWIFT (2003)
+ GRANDS RESEAUX DE DETECTEURS+ SATELLITES POUR SURSAUTS
DETECTEURS AU SOL

DE PARTICULES CHARGEES
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TIME IN FRACTIONS OF A PULSE PERIOD
P ~ 89 mSEC

PSR B1706-44

P ~ 102 mSEC

VELACRAB

RADIO

OPTICAL

X-RAY

GAMMA-RAY

P ~ 33 mSEC

GEMINGA

P ~  237 mSEC

PSR B1509-58

P ~ 150 mSEC

PSR B1951+32

P ~ 39 mSEC

PSR B1055-52

P ~ 197 mSEC
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avant préselection : 2<∆t<6 ns

avant préselection : Nvertex=1

après préselection : Nvertex=1
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D2>B1K1 +.D2>BO.C3/2465=1`4 ^ C3/b-QFND2>B17J+BO.U3/bC >B1 ^ U +BOB+B7J>.-0-I>.5MC�Xí /�Dl),465hL�+.5=_.U >`<J5]Z=<9R]7J> ^ U 46C 465=1d/27J>.5MC3/2PW<=>e\%OB>.Db<J/�7J>B1 ^ U 46C 465=1rOB4Y1 -0/2PM<=>B1�mTD2>B1 Ò±Ô�äæåãçWî%×gÖ;ØgïkÔ�ð=äæñNòæçHç�óô åNõ�öµó�ç -I465WC3U >.5MC�mM>.5@ij465=O.C3/2465Q7J>dDl),+.5=>.U3LY/2>#O./b5=+.C3/2PW<=>rL�+.5=+.U +B>B÷r46<Q7J>dDl),+.5=>.U3LY/2>f7J+ ^ 4Y1 +B>Ym6D2>B1�Z=<9R@7J> ^ U 46C 465=1F6OBOB> ^ C +B1HF ^ U _B1 ^ U +B1 +.D2>BO.C3/2465Ä>.C]F ^ U _B1]OB46< ^ <JU >B1QÚ=5�FND2>B1�Xø(g>B1 ^ U 46C 465=1�<JC3/bDb/21 +B1�1V465MChOB>.<9Rù13<JUQD2>B1 PW<=>.D21IDGFU >BOVp=>.U O p=>�7J>*1 +.D2>BO.C3/2465=1æ4 ^ C3/b-QFND2>B1ÕF#+.C +*>S:Ê>BO.C3<=+B>YXNúc<�FN5MC±FN<9ReOB46< ^ <JU >B1gÚ=5�FND2>B1�mã>.DbD2>B1�1 465WC�<J5=>�OB46-�èJ/b5�FN/21 465gm1V>.D2465QD2>Eû`üÄD246LY/2PM<=>YmW7J>B1 ¨ >.5=1 >.-�èJD2>B1d7J>cOB46< ^ <JU >B1�OVp=46/213/21d7=FN5=1*D2>B1øCVF�èJD2>B1 ¨ Xb©�áQ\ ¨ Xb©�ý XMþÄC3/bC3U >c7Ê),>SR9>.- ^ D2>Ym^ 46<JU
<J5â+.a�+.5=>.-I>.5MC07Ê),+.5=>.U3LY/2>]7J+ ^ 4Y1 +B>�7=FN5=1
D2>�O�FND246U3/b-I_.C3U >Q/b59ij+.U3/2>.<JU >h\kýkÛK>�Ý%mæ1 >.<JD21�D2>B1
>.5=1 >.-�èJD2>B1%7J>OB46< ^ <JU >B1*O p=46/213/21�7=FN5=1±D2>B1±CVF�èJD2>B1 ¨ Xb©�áI\ ¨ Xb©�ÿ 1 465MC�OB465=13/27J+.U +B1�mY>.C±1 /TOB>.C�+.a�+.5=>.-I>.5WC*>B13C�1 +.D2>BO.C3/2465J5=+ ^ FNU�7J>.<9R1 <JUrD2>B1rC3U 46/21f>.5=1 >.-�èJD2>B1f7J>eOB46< ^ <JU >B1�mJ/bDÊ5g),>B13CfOB46- ^ CVF�èJ/bDb/21 +
PM<g) <J5=>E<J5J/2PW<=>Kij46/21�X
�EFN5=1H<J5=>%è�FN5=7J>¦7Ê),+.5=>.U3LY/2>87J465J5=+B>Ymc1 >.<JD2>¬<J5=>¬i�UVF6O.C3/2465�79< 5=46-�èJU >8/b5J/bC3/GFND
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γgalactiques mesurés par AMS-02/ECAL sur ~ 3 ans (15 x 71.1 jours)
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,&-/.&0 ¨ X qMý9t21�3547698;:!<=:f??>A@CBD@AEGFIHIJLK+:NMOE;35B/B�:;E$FQPNM�RS@58�BT:UE;@5B�3589HV47WLFI8;:7:9XUY$35X)E$FIHZ35X[<=:�B;\ PLX2:98Z>5HZ:O<=PQR]3^MGP;:G_a`%35Kb8
ELcb@AJLK+:!69H/Xd<e\ P9X2:L8I>5Hf:!:NMLFgH/X)<5HZJLK+P�BT:�X)3547698;:U<=:#?�H/XhFQPZ>C8iP�M9Kj8kBT:U69HVXlE;35X+MNHZ<=P98;PG_

γgalactiques mesurés par AMS-02/ECAL sur ~ 3 ans (15 x 71.1 jours)
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Spectre mesuré

,&-/.&0 ¨ X q ¨ t2mnBoKCpO<5H q�P98i:LXhFIHZ:LB�<=:9M�?'>A@5B�@AE$FIHZJLK+:NM�@CFZFQ:9X)<5K�:LFr47:NMNKb8i@=69BT:gR]@58sB�:t<jPLFQ:iE$FQ:9Kb8�usvxwhy{z^|7:9XkY$35X)EGFIHI35X
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ÞÕFN5=79/21dPM<=>fD2>B1 Ò±Ô�äæåãçWî
×ÊÖbØgï]ç�ó@×ÊÖbØ � ij465MC�U +Si�+.U >.5=OB>KFN<9R�� ©�ýYª�áYáYá�áYáYá ^ U 46C 465=1ø<JC3/bDb/21V+B1*D246U 1�7J>#Dl),4 ^ C3/b-0/;s1�FNC3/2465k7J>B1f1 +.D2>BO.C3/2465=1�m=D2>B1 Ò±Ô�äæåNçMîQ×gÖ;Ø * çMó]×ÊÖGÙ � ij465MC#U +Sij+.U >.5=OB>�\0<J5°+BO p�FN5WC3/bDbD2465¬/b5=7J+ ^ >.5=7=FN5WC`OB465WC >.5�FN5MC>.5WaW/bU 465�� ÿYß��°áYáYákáYáYá­FN<JC3U >B1 ^ U 46C 465=1�XÕ(g>B1 Ò±Ô�äæåNçMî¬×ÊÖGÙ � ç�ó[×ÊÖGÙ ([ij465MC
U +Sij+.U >.5=OB>�\­Dl),>.5=1 >.-�èJD2>]7J>QOB>B17J>.<9RH7J>.U35J/2_.U >B1 ^ 4 ^ <JDGFNC3/2465=1c7J> ^ U 46C 465=1�Xûc5ha�+.U3/;Ú�>KPW<=>cD2>B1d1 +.D2>BO.C3/2465=1r+.CVF�èJDb/2>B1r1V465MC#FN<=1 13/ ^ >.U�ij46U3-QFN5MC >B1 ^ 46<JUdD2>B1 ^ U 46C 465=1rPM<J/�5g),465MC ^ F61r+.C +c<JC3/bDb/21 +B1^ 46<JUQDl),4 ^ C3/b-0/21�FNC3/2465 § 1�FN<9ie\¦C3U _B12è�F61V1 >k+.5=>.U3LY/2> �
	fßÐÛE>lÝe«SmøOB>°PM<J/#-I465WC3U >¬PM<=>kDGF¦1 +.D2>BO.C3/2465|5g),>B13C ^ F61èJ/GFN/21V+B>YX�þ è�F61 1 >Ü+.5=>.U3LY/2>YmdDGF81 + ^ FNUVFNC3/2465Ä?���
�>B13C]-I46/b5=1H>��QO�F6OB>ÜPW<g)Î\Ðp�FN<JC >¬+.5=>.U3LY/2>YmdDGF¦-I>B13<JU >¬7J>B1]?>SR9C3UVFNLMFNDGF6O.C3/2PW<=>B1c>B13C#7J465=O ^ Db<=1 ^ U 45èJD2+.-QFNC3/2PW<=>YX��±FNUcOB465MC3U >Ym�\@p�FN<JC >e+.5=>.U3LY/2> § �
�e©�áQÛK>�ÝE«SmJD2>
13/bLY5�FND�7J>K?>SR9C3UVFNLMFNDGF6O.C3/2PW<=>I>B13CE13< ^ +.U3/2>.<JUK>.5WaW/bU 465Ð7Ê) <J5°ilF6O.C >.<JUI©�á ^ FNUKUVF ^J^ 46U3C
FN<�èJU3<J/bCe7J> ^ U 46C 465=1eOB4Y1 -0/2PM<=>B1�X�(�F1V+ ^ FNUVFNC3/2465k45èJC >.5M<=> ^ FNU#Dl),4 ^ C3/b-0/21VFNC3/2465°7J>B1fOB46< ^ <JU >B1f>B13CfFND246U 1rC3U +B1cè�465J5=>It9Dl),>.5=1V>.-�èJD2>
7J>EOB46< ^ <JU >�O p=46/213/^ 46<JUdD2>`D246C#7J>f?Ü7J>0© ¨ m9ßYÿ9m ¨ qQÛK>�Ý >B13C#FN/b5=13/�F61V1 4WO./2+K\�<J5 ^ U 46C 465­OB465=1 >.U3a�+E13<JU#ªYáYá@áYáYá0áYáYá%L�+.5=+.U +B1 ^ 46<JU<J5=>
>��QO�F6O./bC +e13<JU#D2>B1d?¬7J>eßYá��]X(�>B1EOB46< ^ <JU >B1eO p=46/213/2>B1eC >.5=7J>.5MC�\]OB>0PW<=>�D2>7èJU3<J/bCe7J>B1 ^ U 46C 465=1eOB4Y1 -0/2PM<=>B1E1 46/bCKD2> ^ Db<=1KilFN/ZèJD2> ^ 4Y1 1 /ZèJD2> ^ FNUUVF ^J^ 46U3C`FN<Ü13/bLY5�FNDæ7J>B1f?¦>SRTC3UVFNLMFNDGF6O.C3/2PW<=>B1�X�üf5=> ^ >.U 1 ^ >BO.C3/ba�>Ei�<JC3<JU >%>B13Cf7J> ^ 46<Ja�46/bU`U >.DGF6O p=>.UKOB>B1cOB46< ^ <JU >B1^ 46<JU%D2>0Z=<9RÐ7J>B1
?ÏLMFNDGF6O.C3/2PM<=>B1�mæ7J465WC%D2>]13/bLY5�FNDd>B13C
<J5A46U 79U >]7J>QLYUVFN5=7J>.<JUIFN<9s�7J>B1 13<=1@7J>�OB>.Db<J/d7J>B1
?ù>SRTsC3UVFNLMFNDGF6O.C3/2PW<=>B1�X:��58U >.DGF6OVp�FN5MC@D2>B1
OB46< ^ <JU >B1�m�D2>B1%F6OBOB> ^ CVFN5=OB>B1%1V>.UVFN/2>.5MC0FN<JLY-I>.5MC +B>B1�m±>.C ^ FNU%OB465=1 +BPM<=>.5WC�DGF1V>.5=13/ZèJ/bDb/bC +YX(�>h5=46-�èJU >­7J>�?|>SR9C3UVFNLMFNDGF6O.C3/2PM<=>B1�OB46DbD2>BO.C +B1 ^ FNU0D2>hO�FND246U3/b-I_.C3U >­>.5Aij465=O.C3/2465Ï7J>hDl),+.5=>.U3LY/2>H>B13C0+.LMFND2>.-I>.5MC>B1 C3/b-I+�� ÒÕÔ�Öf×ÊÖGÙ ��� X���/2>.58PW<=>0D2>@Z=<9RÜ?A>SR9C3UVFNLMFNDGF6O.C3/2PM<=>�1 46/bCe<J5846U 79U >�7J>0LYUVFN5=7J>.<JU�>.59s�7J>B1V1 46<=1
7J>IOB>.Db<J/F61V1 4WO./2+E\%Dl),+.-0/21 1 /2465h?°LMFNDGF6O.C3/2PW<=>YmJD2>K5=46-�èJU >e7J>`?¬>SRTC3UVFNLMFNDGF6O.C3/2PW<=>B1f>B1 Cd79<H-IÑ.-I>
46U 79U >E7J>KLYUVFN5=7J>.<JUcPW<=>OB>.Db<J/�F61 1 4TO./2+�FN<9Rk?¬LMFNDGF6O.C3/2PW<=>B1�m�O�FNUcDl) /b5WC +.LYUVFNC3/2465¦1�),+.C >.5=7°5=465 ^ F61`<J5J/2PW<=>.-I>.5MCE7=FN5=1`D2> ^ DGFN5ÜLMFNDGF6O.C3/2PM<=>Ym-QFN/21f13<JUrDl),>.5=1 >.-�èJD2>�79<kO./2>.DlX
�Õ/b5�FND2>.-I>.5WC�m�DGF Ò±Ô�äæåãç[×gÖ2Ù=Ø -I465MC3U >%D2>
Z=<9RkU >BOB465=13C3U3<J/bCE7J>�?8>.C`7J> ^ U 46C 465=1K>.5°ij465=O.C3/2465¬7J>�Dl),+.5=>.U3LY/2>YX�(g>Z=<9RÜU >BOB465=13C3U3<J/bCE7J> ^ U 46C 465=1e>B13CKOB>.Db<J/±OB465=1 /27J+.U +013<JUcDGF Ò±Ô�äæåãç¦×gÖGÙ (ÊXÊûc5¬5=46C >013<JU`DGF Ò±Ô�äæåNç¦×ÊÖGÙJØ PW<=>
D2>Z=<9RA7J> ^ U 46C 465=1@U >BOB465=13C3U3<J/bCI>B13C0FN<9s�7J>B1 13<=107J>hOB>.Db<J/fF61 1 4TO./2+]\°Dl),+.-0/21 1 /2465A>SR9C3UVFNLMFNDGF6O.C3/2PW<=> ^ 46<JU���� �B�ÛE>lÝ
t=OB>.C3C >e13/bC3<�FNC3/2465­5g),>B1 C#OB>.U3CVFN/b5=>.-I>.5MC ^ F61dÚ=L�+B>e>.C ^ 46<JU3UVF01VFN5=1r7J46<JC >�7=FN5=1rD2>`iÓ<JC3<JUcÑ.C3U >
FN-I+.Db/246U +B>YX
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Protons après coupures finales
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<j:�B;\ P9X�:98I>CHZ: <=PQR]35M$P;:G_ u <58i35HIFQ:
�
� KCp?<j:NM�R28{3CFf3CXSM�@=E;E�:QR2FQP9M @NR)8;WNM~R)8iP9M$P9BT:iE$FIHZ35X :LF�@NR28iWNM E;35K R)Kb8i:9M��nX)@5BT:NM

:LX'Y$35X)EGFIHI35X <=:xB;\ PLX2:98Z>5HZ:[ELHVX�PLFIHIJ$KS:�>=PLX2P98;P;:G_t}e:NMUR28{3CFf3CXSM ML3CXhF�E�:LK5p KbFIH/B HVM$P9M BD358NM <=: B;\ 39R2FIHV4UHVML@CFIHZ35X <=:NM
MGP9BT:iE$FIHZ35XSM$_
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Protons après coupures finales

,&-/.&0 ¨ X q �9t)mgBoK5pU<=:9MrR)8{3AFf35XSM�8;:iE;35XSMLFI8NKbHIF/MtE;354�R]@C8iPt@5K � KCp!@CFZFQ:9X)<CK <=:NM�? :9XsY$35X)E$FIHZ35X�<=:�Bi\ P9X2:L8I>5Hf:t<=PQRS3^M$P;: _
}�:NM R)8i3CFf35XSMkM$35XhF EN:9K5p�KbFIH/B HVM$P9MtB�358NM�<=:�Bi\ 3NR2FIH/4UH M$@CFIHI3CX'<=:NMtMGP9B�:;E$FIHI3CXSM$_
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Protons après coupures finales
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γextragalact. mesurés par AMS-02/ECAL sur ~ 3 ans (15 x 71.1 jours)

10
-1

1

10

10 2

10 3

10 4

10 10
2

0 18
85

6

32
05

3.
2

28
20

8.
9

20
44

7.
7

12
69

0.
3

77
66

.0
7

44
14

.5
6

24
74

.5
6

13
65

.3
9

74
5.

81
2

41
1.

12
1

22
9.

72
2

13
0.

68
2

76
.1

55

45
.5

29
5

27
.9

05
7

17
.4

95

11
.1

97
1

E [GeV]

dN
/d

E
 [G

eV
-1

]

,&-/.&0 ¨ XÎýYß9t)1�3547698i: <=:E? :;pCFI8{@ >A@5B�@AE$FIHZJLKS:9M�E;35B/BT:iE$FQPNMtR]@C8!B�:7E;@5B�358NH/47WLFI8;:	:LX7Y$35X)E$FIHZ35X <j:UB;\ P9X�:98I>CHZ:	<=PQRS3^M$P;: _
`�35Kj8~E9cb@AJLK+:!69H/Xd<�\ P9X�:98I>CHZ:!:NMLFgH/X)<5HZJLK+P�B�:�X)3547698;:U<=:#? HVXhFQPf>58iP�M9Kj8kBT:U69H/XdE;3CXSMNHZ<=P98;PG_

γextragalact. pour AMS-02/ECAL sur ~ 3 ans (15 x 71.1 jours)
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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

�� "!�Ap��8
� \�#Z[�N�\]KMF5NmaGS $RUPF�NP`�KMS+NPQ	NP`&%]eG`	\;KMSMeG`ta�NEQ(' UP`�NPF*)GS+N�[BeZXbF�QgNWOEabNPXGY�Hne;a�IPQgNWO�a+' UPH S OWOWSVeG`-, � aGXR[	XfQ9O]DGFni�NPQkD�v
2 � M O 1 : ) � M O 1 : ) .2#&12= .2#&12=6 : ),#&070/+X"$#&) : MW'/+ 6 : < MW0/3�+LB�0/+5'712+ � =>M/.$%2- "('/#&0/#&12-A-7%(' < M <�: 1I0/- ( ++* 5  65H � - & 
 ( +_* & 
 5  65H � - & 
 ( +_* & 
 5  65H � - & 
 -7' & 
 ( ++* & 
 5  65H � - & 
 -7' & 
 ( ++* & 
 5,�8/7Z7 [ ,�8 ! , ; ��� 
 ; � & � / �C� 
 ; � &  ��� ; 
 ; � & � [,�8 ! , [ 6>8/7Z7 / ���


 ; � &  ���10

 ; � &  0 ���


 ; � & � [6>8/7Z7 [ 6>8 8 . ���32

 ; � &  ; �32 
 ; � &  �����


 ; � & � �����

 ; � & �6>8 8 . [ !28/7Z7 ; �32 
 ; � &  0 ���


 ; � &�1 ; ��� 
 ; � & � ��� /

 ; � &  !28/7Z7 [ :>8
� � / �C� 
 ; � &�1 ���32


 ; � &�1 2��32

 ; � &  4 ���


 ; � &�1:>8
� � [ 8 8/7Z7 ; � / 
 ; � &�1 ; ��� 
 ; � &�1 ��� ; 
 ; � &  ���32

 ; � &�18 8/7Z7 [ ,#,�8/. , �����


 ; � & = 2��32

 ; � & = 4 � ; 
 ; � &�1 ; ��� 
 ; � &�1,#,�8/. , [ ,,�>8/7Z7 ���C� 
 ; � & 
 $ ; �10 
 ; � & = ���10


 ; � &�1 ; ��� 
 ; � & =,,�>8/7Z7 [ 6Z6>8
�Z. ; � ; 
 ; � & 
�
 � �C� 
 ; � & 
 $ ; �32 
 ; � &�1 ; � ; 
 ; � & =6Z6>8
�Z. [ .Z6>8/7Z7 0 �C� 
 ; � & 
�	 / ���

 ; � & 
�
 / ���


 ; � & = ; �32 
 ; � & 
 $.Z6>8/7Z7 [ !�:>8/6 � ���10

 ; � & 
  2����


 ; � & 
 � ���10

 ; � & = ; ��� 
 ; � & 
 $!�:>8/6 � [ �3!28/7Z7 ���C� 
 ; � & ��� ���C� 
 ; � & 
65 ; � ; 
 ; � & = � ���


 ; � & 
�
<>=@?�Ah��8 ! \87�Q XZY a�NWOuOPS9)G`�DGXGY NLK:%]eG`	a~DZKVK_NP`	aGXbO^[BeGXfFJQgN [	XfQ9O]DGF i�NPQkD�v<;@NWOuOWS�)G`	DGXZY OLeG`	KRD-OWOLe;\LS+UWOtDZXGY a�NPXZYHne;abIPQkNPO a:' UPH SrOdOPSMeG`8, � v=;{N�%]eG`	a>, � \�eZ`�OWSVa�UPF�U NWOPK QkD OLeGH HJN a�NPO?%]eG`	a-O@)pDGQkDp\]KMS*ALX�N NLK N5YpKMF DB)�DGQoD�\]KMSCA]X�N;vD;{N
%]eG`	ata�NWOs[	F5eZK+eG`�O OWXfFWl;S l DG`	K O NWOPK�DGXbOdOWShS `	aGS*ALX�U;v



}
� � � � 	���
���	���	�������	�������	�� ����� 	�� � ��� ���8�

2 � , -/+5' <�:-, MW)WMW0/3�=>% � , -/+5' <�:-, MW)WMW0/3�=>% �*6.6.+5"(0 : 126.+�=>% �*6.6.+5"(0 : 126.+�=>%07' : 97+.650/#&HGR507'/+ 6 : ),#&'7MWHGR507'/+ 07' : 9�+.650/#&HGR507'/+ 6 : ),#&'7MWHGR507'/+"$#&%('*) : -/#&%('/6.+ "$#&%('4) : -/#&%('/6.+ "@#&%('*),+VCE#&12=�[ � "$#&%('*),+TCE#&12=�[ � ( ++* 5  65H � - 5  65H � - 5  65H � - 8 -7' 5  65H � - 8 -7' 5,�8/7Z7 [ ,�8 ! , � �C� 
 ; � 1 7 ; � 4 
 ; � � 7,�8 ! , [ 6>8/7Z7 � � 4

 ; � 1 7 ; ��� 
 ; � � 76>8/7Z7 [ 6>8 8 . 0 �C� 
 ; � 1 ; ��� 
 ; � 1 � �32


 ; � 	 ��� ; 
 ; � �6>8 8 . [ !28/7Z7 � ���

 ; � 1 � � 4


 ; � 1 2��C� 
 ; � 	 � � �

 ; � �!28/7Z7 [ :>8
� � 4 � 4


 ; � 1 4 ���

 ; � 1 ���C� 
 ; � 	 ; ��� 
 ; �  :>8
� � [ 8 8/7Z7 ; � ; 
 ; � = ; ��� 
 ; � = ; � / 
 ; � 	 ; ��� 
 ; �  8 8/7Z7 [ ,#,�8/. , ; ��� 
 ; �#= ; � � 
 ; �#= 4 ���


 ; � 5 ; ��� 
 ; �  ,#,�8/. , [ ,,�>8/7Z7 ; ��� 
 ; � = ��� ; 
 ; � = 2��C� 
 ; � 5 ; �C� 
 ; �  ,,�>8/7Z7 [ 6Z6>8
�Z. ; ��� 
 ; �#= �����

 ; �#= ��� �


 ; � 5 � �32

 ; � �6Z6>8
�Z. [ .Z6>8/7Z7 ; ��� 
 ; � = ���10


 ; � = ; � / 
 ; � 5 / � �

 ; � �.Z6>8/7Z7 [ !�:>8/6 � ; ��� 
 ; �#= ��� 4


 ; �#= 4 � /

 ; � � 2��32


 ; � �!�:>8/6 � [ �3!28/7Z7 ; ��� 
 ; �#= ���C� 
 ; �#= / �32

 ; � � � ���


 ; � �<>=@?�AB��8/: \���\�\WN_[�K+DG`	\WNWO�aGXJKMF5D��]N�\]K+eGHJILKMF�N�NLK¬aGXt\dDGQoeZFWS HJILKMF5N>[BeGXfF�QgN¬[�XbQ OLDGF"i�NPQkDnNLK{QgN:%]eG`	a>, � OWXfF���[�UPFPSMe;abNWOabN�[�F5U5\WNWOdOPSMeG`
	��
����v����LeGXfFWO���csNL`�l;S F eG` Xf` DZ`�v

2 � M O 1 : ) 6 : ),#&070/+�"@#&) : MW'/+ � M O 1 : ) 6 :.< MW0/3�+LB�0/+5'712+ .2#&12=�[ � ( ++* 5  "(Q2#&0/#&12-�� ( ++* 
 ( +_* 5  "(Q2#&0/#&12-�� ( ++* 
 ( +_* 5  "(Q2#&0/#&12-�� ( ++* 
 ( +_* 5, [ 6 � 4 � � �

 ; 
�� 4 � � � ; 03� � 4 
 ; 
 ; 03� � 4 �����


 ; 
������6 [ ! ; 03� ��� 
 �8
�� � � � � 0 0 �C� 
 �8
 ; 2 � �C� ; � / 
 ; � & 
 
 �8
������

 ; � & 
! [ 8 � � � ; 
 ��
 ; � / ��� � ���10



��
 4 � � 4 4 ���


 ; � & 5 
 ��
����10

 ; � & �8 [ ,,� ; �10 
 � 
 ; � �C� ��� �



� 
��'� ��� � �10


 ; � & 	 
 � 
���� �

 ; � & 5,,� [ .Z6 2����


 ; � & 5 
 ; / 
 � � ; � ��� 
 ; / 
 � �C� �����

 ; � & � 
 ; / 
���� 4


 ; � & 	.Z6 [ �3! ; � 4 
 ; � &�1 
 � ��
 / �C� 
 ; � &  ��� 4

 ; � & 5 
 � �8
 � � ; ; �32 
 ; � & � 
 � ��
 � � 4


 ; � & �<>=@?�A���8
� \�#�S�)G`	DZQmNLK=%LeZ`	a DZKVK_NP`	aGXbOu[BeZXbF~QkN~KMF5D��;N5\]K+eGHJILKMF�N~OPXbF�� [�UPFPSMe;abNWO a�Nn[�F5U5\WNWOdOPSMeG`�	��
�
��v����]eGXfFdO���cNL`�l;S F eG` Xb` DZ`�v{CEeZXbFn\��fD ALX�N�)pDGH HJNJNP` UP`�NPF*)GS+N OLeZ`�K@[	F�U5\LSrO]UWO QkN `	eGH��PF�Nna�N � [BDGF���N�i�NLK�\dNPQTXbS�S `�K_U*)GF�UOPXbF QkD )pDGH HJN a+' UL`�NPF*)GSVN�v



��� � }
��� ���
	���
���	���	�������	�������	�� ����� 	�� � ���

2 � M O 1 : ) 6 : ),#&070/+X"$#&) : MW'/+ � M O 1 : ) 6 :.< MW0/3�+LB�0/+5'712+ ( ++* 5  "(Q2#&0/#&12-�� ( ++* 
 ( ++* 5  "(Q2#&0/#&12-�� ( ++* 
 ( +_* 5,�8/7Z7 [ ,�8 ! , [ [,�8 ! , [ 6>8/7Z7 [ [6>8/7Z7 [ 6>8 8 . � 0 �32

 � � � ��
�� ; �C� ; / �32 
 � � � ��
 ; ���106>8 8 . [ !28/7Z7 0 ; � 4 
 ; � ; 08
 � � ��� � � ���


 ; � ; 08
 � � ���!28/7Z7 [ :>8
� � 2 ���10

 ; � / / 
 � 0 ��� �'� � 4 
 ; � / / 
 2 ; ���:>8
� � [ 8 8/7Z7 � ; ��� 
 ����� �	
 2'� �C� ; � �32 
 ����� �	
 � �����8 8/7Z7 [ ,#,�8/. , 2����


����� ; 
 ; � �C� 4 ���



����� ; 
�� ; � ;,#,�8/. , [ ,,�>8/7Z7 / � ; 
 ; � & 
 
 � � / 4 
���� 4 ���32



� � / 4 
 ; / ���,,�>8/7Z7 [ 6Z6>8
�Z. ���32


 ; � & � 
 / � / ��
 ; � / 
 ; � & 
 4 ���

 ; � & 
 
 / � / �8
 / ���6Z6>8
�Z. [ .Z6>8/7Z7 ; � � 
 ; � & 	 
 4 ��� 08
 ; �10 
 ; � & 5 ; � / 
 ; � & 
 
 4 ��� 0 
 ; �32.Z6>8/7Z7 [ !�:>8/6 � ; �C� 
 ; � &  
 ; ����� / 
 ; ��� 
 ; � & � ; �32 
 ; � & � 
 ; ����� / 
����C� 
 ; � & 
!�:>8/6 � [ �3!28/7Z7 � � �


 ; � & 
65 
 ; � �10 � 
 ; �10 
 ; � 
�
 2�� 4

 ; � & 	 
 ; � �10 � 
 ; � ; 
 ; � & �<>=@?�A ��89� \�#�S�)G`	DGXZY DZKVK_NP`�aGX�O�[BeGXfF�QgN \�DGQkeGFWS HJILKMF�N OWXfF ��[�ULFWSVe;a�NWOua�N�[	F�U5\dNWOWOWSVeG` 	��
����v�� �LeZXbFWO�� c�NP`�l;S F5eG` Xb`DZ`�v�CEeGXfF \��fD ALX�N )pDZH HJN)NL`�UP`�NPF*)GS+NROLeG`	K�[�F5U5\]S O;UWORQgNm`	eGH��PF�N^a�N � [BDGF ��N�i NLKh\dNPQTXbS¬S `�K_U*)GF�UROPXbFRQoD )pDZH HJNa:' UP`�NPFC)ZSVN;v

2 . #&12=�[ � =>M/.$%2- .2#&12=?"('/#&0/#&12-4-7%(' < M <&: 1U0/- ( +_* 5  "(Q2#&0/#&12-�� ( +_* 
 ( ++* 5  "(Q2#&0/#&12-�� ( +_* 
 ( ++* 5,�8/7Z7 [ ,�8 ! , [ [,�8 ! , [ 6>8/7Z7 [ [6>8/7Z7 [ 6>8 8 . � ���

 � � � ��
 / � � ; � �32 
 � � � ��
 � �106>8 8 . [ !28/7Z7 ;#; ��� 
 ; � ; 0�
 ; ��� ; �����


 ; � ; 0�
����10!28/7Z7 [ :>8
� � / ���

 ; � / / 
 ; � � / ; � ; 
 ; � / / 
 ; � 4:>8
� � [ 8 8/7Z7 ��� /


����� � 
 / ��� � ���


 ; � & 
 
 ����� � 
 ; �C�8 8/7Z7 [ ,#,�8/. , ; � ; 
 ����� ; 
����32 ; �32 
 ; � & 
 
 ����� ; 
 2�� ; 
 ; � & 
,#,�8/. , [ ,,�>8/7Z7 � ��� 
 � � / 4 
 ; � � ; ��� 
 ; � & � 
 � � / 4 
 / ���

 ; � & �,,�>8/7Z7 [ 6Z6>8
�Z. � � ; 
 / � / ��
 � �10


 ; � & 
 � � 4

 ; � & 5 
 / � / ��
 2�� 4


 ; � & �6Z6>8
�Z. [ .Z6>8/7Z7 � ���

 ; � & � 
 4 ��� 08
 � ���


 ; � & 
 ; �C� 
 ; � & 5 
 4 ��� 08
 4 � /

 ; � & 5.Z6>8/7Z7 [ !�:>8/6 � ; �32 
 ; � & � 
 ; ����� / 
 ���C� 
 ; � & 
 0 ���


 ; � & 	 
 ; ����� / 
 4 � �

 ; � & 5!�:>8/6 � [ �3!28/7Z7 2��C� 
 ; � & 5 
 ; � �10 �	
 4 ���


 ; � & � ; � � 
 ; � & 	 
 ; � �10 �	
������

 ; � & 5<>=@?�Aq��8 8>\�7{eG`	a-OjDZKVK_NL`	aGXbO [BeGXfFjQgN"\�DGQkeGFPSrHJILKMF�NtOPXbF �J[�UPFPSMe�a�NWO"abN�[	F�U5\dNWOWOWSVeG` 	�� ����v�� �LeGXfFWO���c NP`�l;S F eZ` Xb`DZ`�v�CEeGXfF \��fD ALX�N )pDZH HJN)NL`�UP`�NPF*)GS+NROLeG`	K�[�F5U5\]S O;UWORQgNm`	eGH��PF�N^a�N � [BDGF ��N�i NLKh\dNPQTXbS¬S `�K_U*)GF�UROPXbFRQoD )pDZH HJNa:' UP`�NPFC)ZSVN;v



}
� � � � 	���
���	���	�������	�������	�� ����� 	�� � ��� ��� }

Pulsar Vela- 355.7 jours pour TRK
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Pulsar Vela - 355.7 jours pour ECAL
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Centre Galactique - 355.7 jours (~ 1 an) pour ECAL
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Centre Galactique - 3557 jours (~ 10 ans) pour ECAL
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