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NPORQTSVU(ORW�XYSVZ/[�Q,[\W\O^]IU`_!aTbdceXYORfTgV[�bhadW>gV[\S�SicjURbd[�U`_EXlkT[�mnO`Sob�p�qsrtO^]IceU/aTrtW�[vuTrYUhW>[\cYce[wc>x
yzkT[{rYO/Q,SVU(ORW�XlSoZR[|bhadW>gV[\S!ORrl[COIfh](q�uTrlU,Q,a}W�XvU`_�bhadW>gV[wO`r~rl[wORW�XYSVU/bdc�SVb�[>bT[\rl�/[�XYSoW�[>bhZhS�q
rlU/bTmC[>b(XYc\�AXYkT[C��[wO`��Sob(Xl[>rtORW�XlSoURb�SocvSob1m{U(c�X|W\ORcl[\c~rl[wceu�URb}ceSofTgo[�_�U/rvXlkT[\SVrvXYrYORbdc�_�U/req
mnO�XlSoURb4Sob/XYUnQTO`aT�/k(Xl[>rjSiclU`XlU/u}[wc>�h�jSVXlk�OCWtkdO`rtORW�Xl[\rlSic�XYSoW���Q,[\W\O^]CXlSom{[/�T��URr~� kdO`gV_EgoSV_�[R�
���e�Y�|���}�����7� 9/� x�yzkd[�QTORaT�Rk(Xl[\r<bhadW>gV[\adc<Sic��R[>bd[>rtO`gogV]4W�rY[\O�XY[\Q�Sob�ORb�[��TW�SVXl[wQKc�XtO�XY[R�
S�XtcIXYrYORbdclS�XYSVU/b�XlU�XYkT[��/rlU/aTbdQ�ceXYO�XY[ UR_¡Xl[>b¢SVbdW>gVa}Q,[\c*[>go[\W�XlrYURmnO`�/bT[�XYSoW4XYrYORbdceSVXlSoURb}c>�
kT[>b}W�[{[>mCSocYclSVU/bKU`_�goSobT[�p�q�rYO^],cP�jSVXlk�WtkdO`rtORW�Xl[\rlSic�XYSoW|[>bT[\rl�/]4Z�ORgVaT[wc��&ce[\[n£�k}O`uAx!¤R¤ � x
¥¦b*rtORQTSVU(ORW�XYSVZ/[�Q,[wW>O^],c
U`_�XlkT[{� §�Q,[wW>O^]-�(X�]hu}[/�Tu}U(ceSVXlrYURb}c~��[\¨ � O`rY[~uTrlU,Q,a}W�[\QA�,�jkTSoWtk
O`bTbdSVkTSogiO�Xl[�adu}U/b©[\bdW�U/aTb(Xl[\rn�jS�XYk�XlkT[\SVr�ORb(XlSoudO`rlXlSiW�go[\c\��XYkT[�[>go[\W�XlrYURbdc\��XlU�uTrYU,Q,adW�[
WtkdO`rtORW�Xl[\rlSic�XYSoW�O`bTbdSVkTSogiO�XlSoURb4p�qsrtO^],c>x

ª O`mCmnO�q�rYO^]«goSobT[\cCXYkhadc�ORrl[�W>ORadcYO`gogV]¬W>URbTbd[\W�XY[\Q©XYU1XlkT[KbhadW>gV[wO`rnuTrYU,W�[wclcl[\cCUR_
[>go[>mC[>b(X~_�URrYmnO�XlSoURb��-ORbdQ�XYkT[>SorvURfdcl[>rYZ�O�XlSoURb mCOR�R[wc<u�U/cYceSofTgo[|XYkT[{ceXla}Q,]�U`_�udk(],clSoW\O`g
W�U/bdQ,SVXlSoURbdcGSobnbhadW�go[>U(ce]hb(Xlkd[\clSocGclS�XY[\c\xEyzkd[PmC[\ORclaTrY[\Q�p}q�rtO^]�gVSobT[PSob(Xl[>b}ceSVX�]|XYrYORbdcegiO�XY[\c
SVb(XYU1XlkT[ ORfTaTbdQdO`bdW>[�U`_|O�ceu�[\W>S�­�W�SoclU`XYURu�[R�Pkd[>bdW>[KS�X4W�URb}c�XYrYORSVbdc{XYkT[KudORrYORmC[�Xl[\rYc
U`_AbhadW>gV[wO`r�rY[\O/W�XYSVU/b{bd[�X��
URrY�hc�mCU/ceX�Q,Sorl[wW�Xlgo]Rx!¥¦b�W>URmCudORrlSiceU/bA�/ORfTaTbdQdO`bdW>[<mC[\O/ceaTrY[�q
mC[>b(XYcA_�rlU/m�URXlkT[\r�ORceXlrYURbdURmCSoW\O`g`goSobT[�U/fdce[\rlZ�O`XlSoURbdc\�\O`XlURmCSiWGURr�mCURgo[\W�adgoORr�XlrtO`bdclSVXlSoURbdc
URfdcl[>rYZR[wQ{SVb�XlkT[�®Pq�rYO^]�XlU�rYO/Q,SVU�rl[\�RSom{[/�/�/[>bT[\rYORgVgo]{SVbhZRU/gVZ/[PORQTQTS�XYSVU/bdO`g-ORcYceadm{uTXlSoURbdc
URr�mCU,Q,[>gicvU`_zgoSVbT[n[>�TW�SVXYO�XYSVU/bA�AXYkT[>rY[�_�U/rl[{XYkT[nSVbT_�[>rYrl[wQ�ORfTaTbdQTORbdW�[wc�Q,[>u�[>b}Q1URb�XlkT[
O`uTudgVSiW>ORfTSVgoSVX�]IU`_EXlkT[wce[vUR_¡Xl[>b�W>URmCuTgo[���goSVbd[�[��TW�SVXYO`XlSoURb4m{U,Q,[\goc\x

yzkT[�� [>bT[\rl�/[�XlSiW�[>bhZhSorlU/bTmC[>b(XYc\�!_�URr*b(a}W�go[>U/cl]hb(XlkT[wceSicCrl[wORW�XlSoURbdcCmnO^]¬f�[ ceXl[\gVgiO`r
SVb(XY[>rYSVU/rYc\�}[>�,uTgVU(ceSoZR[�[>Z/[>b(XYcvcladWtk�O/c<bTU�Z�OR[�O`b}Q claTu}[\rlbdU�Z^OR[R�-fTa,X|ORgoclU�kTSo�RkTqs[\bT[>rY�R]
W�U/gVgoSoclSoURbdcGUR_AW�U/clmCSoWPrYO^]|bhadW>gV[\S}ORbdQ{XlkT[�[\ORrlgo]�aTbdSVZ/[>rtce[PclkTURrlXlgo]�O`_¡Xl[\r7Xlkd[�¯
SV�|¯zORbT�dx

yzkT[PSobTS�XYSoORgT[>go[>mC[\b/XtO`g�W�URmCu�U/clS�XYSVU/b�SobCXlkd[PaTbTSoZR[\rYcl[z�
O/c![\ceXYO`fdgVSicekd[\Q{fh]�uTrYSom{U/req
Q,SiO`g�b(a}W�go[>U/cl]hb(XlkT[wceSic7clkTURrlXlgo]{O`_¡Xl[\r�XYkT[~¯
So��¯zO`bT�}�/udrlU,Q,adW>SVbd��O`gogdXYkT[<kh],Q,rYUR�/[>bnO`bdQ
Q,[>aTXl[>rYSoaTm°U`_jXlkd[�aTbTSoZR[\rYcl[ ��XlkT[�XlU`XtO`g
kh]hQTrlU/�R[>b1mnORcYc�_�rtORW�XlSoURb«Sic�QT[>bTURXl[\Q«f(]1®
�jS�XYk�®<±*²´³�µK¶ � �!ceU/mC[nU`_
XlkT[Iudrl[wce[\b/Xlq�QdO^]K·\¸<[R��XlkT[nmnO�¹�U/r�udO`rlX|U`_zº^¸P[K�¡XYU`XtO`g
uTrYSVmCURrtQ,SiO`gG¸P[CmnORcYc~_�rtORW�XYSVU/bK»~±n² 9�¼ ¶ � ��clURmC[n½>¾�S&��¿\¾ASs��ORbdQ bd[>�RgoSo�RSofTgV[�XlrtORW>[\c
U`_�kd[\O^ZhSV[\rvSoclU`XYURu�[\c{�sÀ�±n²Á¤\ÂTÃ�ÄC¶ � x{Å<adW�go[>U(ce]hb(Xlkd[\clSoc�SVb}ceSiQ,[nc�XtO`rtc<Sicvf�[>goSV[\ZR[\QKXlU
f}[{XYkT[nURrYSV�/SVb�U`_�XlkT[CfTaTgo�KUR_�[>go[>mC[\b/XtcvkT[\O^ZhSo[>r~Xlk}O`b1¸P[R��W>O`gogo[\Q¬� mC[�XtO`gic>�7���ÆÀ!� � fh]
ORceXlrYURbTU/mC[>rtc>xEÅPadW>gV[wO`rzrl[wORW�XlSoURbdc�SVb}ceSiQ,[�c�XtO`rtczO`giceU{Q,[\ceXlrYU�]IQ,[>aTXl[>rYSoaTmÇO`b}QIgoS�XYkTSVadm
SoclU`XYURu�[\c\�\rY[\QTadW�SobT�jXYkT[>mÈceSo�RbdS�­}W\O`b(Xlgo]~f}[\gVU���Xlkd[>Sor�SobTS�XYSoORg/ORfTaTbdQTORbdW�[wc���� O/c�XYrYO`XlSoURbA� � x
��ÉhXYO`b}QTO`rtQKO`fdaTbdQTORbdW�[wc>�!��ÊESo�dxn¤\ÂdxV¤ � kdO^Z/[|f�[>[>b�ORcYce[wclcl[\QA��mnORSVbTgo]4_�rlU/mËc�XY[>gogoORr~O`Xeq
mCU/cluTkT[>rY[zO`fdclURrYu,XlSoURb�gVSobT[\cGORbdQ�m{[>Xl[\URrYS�XYSoW
O`bdORgV],cl[\cz��Ì<bdQ,[\rYcGORbdQ ª rY[>Z/[\cYce[/�(¤wÍRÎ/Í � x
yzkTSic�O`fTaTb}QTO`bdW>[CudO�XlXl[>rYb1Socvf�[>goSo[>ZR[wQ�XlU�f}[nrY[>udrl[wce[\b/XtO�XYSVZ/[�_�U/r�goORrl�/[�udORreXtc~U`_
XlkT[
[>Z/URgoZR[\Q¬aTbTSoZR[\rYcl[RxÏÌ´mC[�XYORgj_�rtORW�XYSVU/bÐUR_�² 9^Ñ(¼ ¶Òk}ORcCf�[>[>bÏW>URb(XlrYSVfda,Xl[wQ¬fh]¬ceXYORrYc
Q,aTrYSVbd��XlkT[�[>ZRU/gVaTXlSoURb1U`_zXlkd[�aTbTSoZR[\rYcl[Rx4¥�X�Sic�XYkT[�claTf,¹�[wW�X�UR_jb(a}W�go[>U/cl]hb(XlkT[wceSic�O`bdQ
WtkT[>mCSiW>ORg�q�[>Z/URgoa,XlSoURb�c�XYadQ,So[\c~XlU�aTb}Q,[>rtc�XtO`bdQ�kTU��ÓXlkT[nuTrYSom{U/rYQTSoORgE[\gV[\mC[>b(XYcv­dXvSob(XlU
URaTrGadbdQ,[>rtceXYO`b}Q,SVbd�~UR_}XYkT[j[\ORrlgo]�aTbTSoZR[\rYcl[R�/O`bdQ{kTU��ÐSVbnQ,[>XYO`Sog,XYkT[j[>bTrYSiWtkTmC[>b(XGU`_�XlkT[
_�aTgog7Z�O`rYSV[>X�]�U`_�[\gV[\mC[>b(XYcvSob1�/O`giORW�XlSiW�ORbdQ�c�XY[>gogoORr~[\ZRU/gVa,XYSVU/b uTk}ORcl[\cvU,W>W>aTrlrY[\QAx�yzkT[
URfdcl[>rYZ�O�XYSVU/bdc7UR_�rtORQ,SoU/O/W�XlSoZhS�X�]�p�qsrtO^],cG_�rYURm�SiceURXlURu�[\c��jSVXlk4rl[\goO`XlSoZR[>go]CgVU/bT�{gVSV_�[�XYSVmC[\c\�
cea}Wtk XYkdO�X�XYkT[>]�[\cYW>O`u�[{XlkT[\SVr�m{U(c�XYgV]�Q,[>bdcl[nuTrYU,Q,adW�XYSVU/bdc�clS�XY[\c\��O`gogoU��ÔadcvXYU�uTrlU/f}[
XlkT[wce[�[\bTrYSoWtkTmC[\b/XjuTrYU,W�[wclcl[\c�_�URrzXYkT[�rY[\W�[\b(XzkdSoceXlU/rl]IUR_�XYkT[�aTbTSoZR[\rYcl[Rx �
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=?>A@CBEDGFIHKJELAHCMONQPSROTVUXWZY\[]W_^X[`WZa]b]Y][]WZY]cdRdTfehgQRGijRGklRdYmUnTdof^nRdijWZUnprqsRtWha]bSY\[SWhY]cGRdTuWZ^nROTvP]exwyY
eKY`WzireK{KWZ^np|UnP]klprclTvcxWZijRh}~Y]eZ^nk�Whirpr�dRx[�Une�Pm�S[C^neK{hRdY������x�C���_���tNQP]RtijWZ^n{hR�[C�CY\WZklprc�^XWhYS{KRK}
a]bCU�WhirTve�UnP]R�^nRd{KbSi�W_^��\WZUvUnR�^nY]Td}�W_^nRlWhiri�Une�a�RlRG�C�]ijWZpjYSRx[Iam��UnPSRdeh^nprRdT�ehgQYCbScdirRdeKTV�CYmUnP]RGTvpjTd�
NQP]R�WhaSb]Y][]WhYScdRdT�ehg�Tv��RdcGpr�]c��SijWhcdRdTd}ETvbSc�P�WhT�UnPSR� ¡W_^vUnP£¢ T�c�^nb]TVUx}\UnPSR�prYmUnRG^nTVUnRdirijWZ^fklRx[SprbSk
prY¤[Sp|¥ERG^nRGY¦U��]WZ^vUnTleZg§UnP]R�bSY]prqsRG^nTvRh}¨eh^�prY©cGeKTvklprc�^XWd�STd}¨[SRdq¦pjWZUnR�prY¤cXP\W_^XWhcGUnR�^npjTVUnprc�wQWx�CT
gA^nehkªUnP]RdTvRz« TVUXWhY][]W_^X[¬¢­Wha]bSY\[SWhY]cGRdTd}­wyPSpjcXP®W_^nR�kleKTVUni|�¯a\WhTvRd[IeKY`TveKijWZ^v°�WZUnklehTv�]PSRG^nR�WhY][
klRGUnRdeZ^nprUnprc§klRdWhTvbS^nRGklRdYmUx�

±?²¦³E´AF�HKJELAH�´A>AµX¶Gµ¡¶G·EF�Dd²C¸E>�¹]²Cºx¶G>�»SF_¼v¸�Fhºh²s½�ºd·¬²C>�¾£µ�¿u·E>Àºd·�¶GBEDG¾Á¹CBE¶¡¶G¹�³­FuµXBE>�¶G²C³E´AFyÂÃ¹CD
Ä ¼ÅDd²s½¯µX¶�B¬¸E>�FKµ�¹CÂQ¾\B¬ºZ´�Fh¹Sµ�½\¾S¶G·EFhµ�>ÀµZLuÆnµ�¹¦¶G¹CÇ­Fhµ�¿u>�¶�·�´�>�ÂÃF_¶G>�È�FhµzÉu·E¹SBEDGµ�·¬²s»CFÁ²¯ºd·¬²¦¾¬ºZF
¶G¹©FKµ�ºh²¦Ç­F`²©Dd²¦ÇE>À¸�´A½]¼ÅFh»C¹C´A»\>�¾¬@�¾\B¬º_´AFZ¹]µX½\¾]¶�·¬Fhµ�>Aµ�µX>�¶�FÊ³­F_ÂÃ¹SD�F®¸�FKºZ²s½CLÌË�¾Í¶�·EF®¹¦¶G·EFZD
·¬²C¾¬¸�ÎQ¿u·EFh¾Ï¶�·EF`´A>jÂÃFZ¶�>AÈ�FID�FK²Cºd·EFKµlÈ�>�´A´A>�¹S¾¬µÁ¹CÂ�½CFK²¦DdµZÎ¡¶�·EF`µXÇ£²¦DdµXF¯²CÈ�¹CBE¾]¶GµÁ¹¦Âu¶G·E>Aµ
Dd²C¸�>A¹S²Sºx¶G>�»SF�¶�Dd²CºZFtÈ�²¦¶�FhD�>À²¦´­ÂÃDG¹CÈÐ²�¾\B¬º_´AFZ¹]µX½\¾]¶�·¬Fhµ�>Aµ§µ�>j¶GFl>Aµ§>A¾¬µ�B�Ñ�º_>AFZ¾]¶u¶�¹�@CFh¾EFZDd²m¶GF
¶G·EFÒDGFhÓ]BE>AD�FK¸ Ä ¼VDG²s½Ô´�BEÈ�>A¾E¹Sµ�>�¶n½Ô¶G¹Ô¹m»CFhDGºZ¹CÈ�F`¶�·EF©µXFh¾¬µ�>j¶G>�»\>�¶n½Ô¶G·ED�FKµX·¬¹C´À¸Õ¹¦Â Ä ¼VDd²s½
¶GFZ´AFhµGº_¹CÇ­FhµlÖ�µXFhFÁ×�·¬²¦Ç�L ÷SØ L

±§·EFt>A¾S¶GFZ¾¬µ�>�¶n½�>�¾Ê²�µXÇ­FhºZ>jÙ­º Ä ¼VDG²s½�´A>�¾EF�²C´�´A¹m¿�µ�B¬µf¶�¹�¸�FhD�>A»CF�¶�·EFlÇ¬D�FKµXFh¾S¶u²¦È�¹SBE¾]¶
¹CÂ¡Dd²C¸�>A¹S²Sºx¶�>A»CFO¾\B¬º_´AFZ>�¹CÂ¡¶n½\Ç­FlÚÛÖ�¾\BEÈÁ³­FZDu¹CÂ?¾\B¬ºZ´�Fh> Ø ¶G·ED�¹SBE@C·

Ü�ÝßÞáàxâzãZÜ�âlãhäCå�æ]çuã_èZÝ�é ÖnHhJ¬L�H Ø
¿u>�¶�· à â ²Sµ�È�FK²Cµ�BED�FK¸�´�>A¾EF�ê¬B�ë�Î Ü â ¶G·EF�¾\BEÈz³£FhD§¹¦Â�´A>�¾EFOÇE·E¹C¶�¹S¾¬µyFhÈ�>�¶X¶GFh¸IÇ£FhDf¸EFhºZ²s½
¿u>�¶�·ì¸�Fhºh²s½�¶G>�È�F è Ý ¹¦Â�²Ò¾\B¬ºZ´�FhB¬µ�¹¦Âu¶n½\Ç­FIÚíÎy²C¾¬¸ æ ¶�·¬FIµ�¹CBEDdº_F`¸�>AµX¶G²C¾¬º_FSL©±§·¬F
¹SD�>A@C>A¾¬²¦´A´A½�Ç¬D�¹�¸�B¬ºZFh¸`¾\BEÈÁ³­FZDu¹CÂ?Dd²C¸E>�¹]²Cºx¶G>�»SF�¾\B¬ºZ´�Fh>�Úî¶G·EFZ¾®>Àµ

Ü Ý�ï ÞÌÜ Ý ãKðhñ�òGónô�õ ÖnHhJ¬L ö Ø
=¬¹CD�²lµ�¹CBEDdº_Fu´A¹�ºZ²¦¶�Fh¸�²¦¶�²l¸�>Àµn¶d²¦¾¬ºZF�¹¦Â æ Ç~º¦Î\²lÈ�Fh²SµXBEDGFZÈ�Fh¾S¶y¹CÂ Ä ¼VDG²s½�µ?ÂÃDG¹CÈ�µ�Ç­Fhº_>AFhµ
Ú÷¿u>�¶�·Ï¾ â Ä ¼VDG²s½�´�>A¾EF�ÇE·¬¹¦¶�¹S¾¬µl¹CÂf¶G·EF�È�Fh²SµXB¬D�FK¸ø´A>A¾EF�FZ¾¬FZDG@C½øºZD�FK²m¶GFh¸©Ç£FhDz¸�FKºZ²s½SÎ
ùsúvûÅúnü�ýuþ|ÿsú���û��sú¨ú��Cú��nû�þ �_ú	� ú�
���
����sü�ú���
��������dýuý���� ü����	 |þ|ÿKú¨ýuú!�����süÅúnýuúnÿ_û!"
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SRC Dataset ID:   MPE-RFR-20663                   

Sky circle 1 centered at                          

Longitude .....:   111.70 deg                     

Latitude ......:    -2.10 deg                     

with radius     2.00 deg                          

EHA=0-180 deg;                                    

Number of selected events:    21253               

Sky circle 2 centered at                          

Longitude .....:   ???.70 deg                     

Latitude ......:   >40.10 deg                     

with radius     5.00 deg            

chi sq.=36.33, 43 d.o.f.            

Number of selected events:    26500 

                                    

                                    

                                    

                                    

                                    

                                    

                                    

/
u
/
c
/
a
n
i
/
c
a
s
/
s
u
m
r
e
s
_
c
a
s
_
p
h
1
+
2
+
3
+
4
+
5
_
t
o
t
a
l
.
f
i
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Energy (keV)                                                                   

 C
ou

nt
s 

/ b
in

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  

800 1000 1200 1400 1600 1800

-100

0

100

200

pWq�r�s�t?uwv�x�y z�{^|-}�~c�c�1�#�b|c�b�������P�7�)�G~?�P�1���h�-���^�+���1��}�~Y���5�`�7�Q������~W���h�P�B|-�L�"~7�������&�P�`����~7�
��}������L���7��~7���&�"�Z��}�~7�P�����"���L�����A���I����������}�~�������~A����~7 ������¡���-�A����~A�5�7�����������P~T�P���¢~A�����)����~w� ���
£ ~1~
¤
~7�A��~��#���Z���T��}�~1���Z��~A���&��~7�������I��~��"�����#¥b¦I~7�"���L�����7~��¨§©�=��}ª�¢~A�������P�P�����#�������!«���~7}��$���h�
|-������~7��¬7­�­�®

¯Q°�±¨²�³L´ª¯ q2µ�u�¶2·¸t?u�¹ ³ t ´ u�µ °�±º± s�»7¼^½ ±?³"¾ u¿v�x ¾ª° r ² q ´ s�µ�u ±�³LÀwÁ q ± s ° ¶�u)Â ´ q ² » ´ q ³"² q ±t?u�Ã�s�q�tAu�µ ´A³�¾ª°LÄ u ´ ¼�u¡ÅÇÆ&t ° ·¿ÈAÈ&É�q ¾ u °�± s�tAu ¾ u ²�´7± » ³�²�± q ±`´ u ²�´º¯ q ´ ¼ ´ ¼�u ± u¿Ê °"Ë�± u ²�´�Ìu)Â�»)u�¹ ´�À_³ t ³�² uT¼�q ²�´�Í ¼�q ±�´A³ tAq2» ° ¶'t?u�» ³ tAµ ± y
É�¼�u�tAu ¾ª° ·¡q ² µ¢u�u�µÎ¼ °GÁ u Ë u�u ²�± s�»7¼ ° ¶ ° tAr"u Á q ± s ° ¶^u)Â ´ q ² » ´ q ³"²Î´?³ÐÏQ°�±OÑ!°L´1´ ¼�u

´ q ¾ u ³"Àw´ ¼�u+u)Â¢¹�¶ ³�± q ³�² ÊBÒ ° t ´?¾ª°"²�² u ´Ó° ¶
y Ì v�z"z�Ô Í {Ðq À¨ÏQ°"±�ÑÕ¯�°"± u ¾ºË u�µ�µ¢u�µ�q ²Ö°µ¢s ±`´ ·×tAu�r"q ³"²bÌ©³ t�u)Â¢¹$u�tAq�u ² »)u�µ ± q�r ² q�ØÇ» °"²�´#¾ª°"±A± ¶ ³�±?±�¯ ¼�qg»7¼�» ³"² µ�u ²�± u�µÙq ²�´?³ µ¢s ±�´r"t ° q ²�±1Ë u À_³ t?u ´ ¼�uºu)Â¢¹�¶ ³�± q ³�²^Ì�´ ¼�u¨u�Â ´ q ² » ´ q ³"² » ³ s�¶2µÎ¼ °GÁ u Ë u�u ² u)Â�»)u�¹ ´ q ³"²�° ¶�¶2·Ú¶ ° t?r�u
Ë s ´ª²�³"´�³�Ë�± u�t Á u�µ\y×Û�u °"± s�tAu ¾ u ²�´7±¨³"ÀO´ ¼�uÎÜwÆ
t ° · ± » °Z´`´ u�tAq ² r¿¼ ° ¶ ³Ý° t ³ s ² µ ÏQ°"±1Ñ
¯ q ´ ¼ÓÞOßTà Ñ ÉáÊ5Þ â³�²�´ r"u ² à °Z´ u�¶�¶2q ´ u Í©°L² µ Ñ à ÏQÑ Ê Ñ µ ÁZ°L² »�u�µÓà °L´ u�¶�¶2q ´ u À_³ t ÏI³�±?¾�³ ¶ ³ r"·
°L² µ Ñ�±�´ t ³ ¹�¼h· ± qg» ±7Í�± s�r"r"u ±�´w°"² s ² s ± s ° ¶2¶2·¡¶ ° tAr"u�tAu�µ�µ¢u ² q ² r¡» ³ t?tAu�» ´ q ³"² y�É�¼�uºÜOÆ&t ° ·
± » °Z´?´ u�tAq ² r×¼ ° ¶ ³ q ± s ² s ± s ° ¶2¶�·Ö¶ ³Z¯ãÀ_³ t ´ ¼�uÝµ¢u�tAq Á u�µ
äwå ÁZ° ¶�s�u ± ÊBäOåçæèv"y é^ê1v�x"ëAë
» ¾Úì ë Í�Ì'¯ ¼�q2¶�u ´ ¼�q ± ä�íîq ±w´�¯ q2»�u °"± ¶ ° t?r�u °"±O¯ ¼ °Z´�ïTð æ0ñ#s ± s ° ¶2¶2·Ðq ¾ ¹�¶�q2u ± y�ò©Â ´ t °
¾ª°Z´ u�t?q ° ¶ ± u�u ¾ª±#´?³×Ë u¿µ¢q ±`´ tAq Ë s ´ u�µÖ»�¶ ³�± u ´A³�ÏQ°"±ÓÑ¨Ì ¹ ³�±A± q Ë ¶2· ´ ¼�u¿µ¢s ±`´ · ± ¼�u�¶2¶ ³"À
¾ª°Z´ u�t?q ° ¶\u`ó�u�» ´ u�µÚ¹�tAq ³ t ´?³#´ ¼�u�u)Â¢¹�¶ ³�± q ³�²Ú°�±1° É�·h¹$u�ô ËÎ± s�¹$u�t ²�³ZÁZ° ycÉ�¼�u ± s�¹Çu�t ²�³ZÁG°
± ¼ ³ » Äº¯Q°GÁ uO» ³ s�¶2µ#¼ °GÁ uOµ¢u ±�´ t ³ ·�u�µ ¾ s�»7¼ ³"À\´ ¼�uwµ�s ±�´�°"± q ´ ¹�t ³ ¹ ° r °Z´ u�µ ´ ¼�t ³ s�r�¼ ´ ¼�uµ¢u Ë t?q ±�°L² µ ´ ¼�u ¾ª°Z´ u�t?q ° ¶ ± s�t?t ³ s ² µ¢q ² r ´ ¼�u ÏQ°�±�Ñõ± s�¹$u�t ²�³ZÁZ° y-É�¼�q ±�± »)u ²�° tAq ³º¯I³ s�¶gµ
Ë u�» ³"²Ç± q ±�´ u ²�´©³ZÁ u�t ° ¶�¶ ÌZ¯ q ´ ¼ ´ ¼�uO¶ ° » Ä ³"À'³ ¹ ´ qg» ° ¶�µ¢u ´ u�» ´ q ³"²^Ì u)Â�»�u ±A±c² u�s ´ t ° ¶�¼h·¢µ¢t ³ r"u ²» ³ ¶�s ¾#² µ�u ²�± q ´ · Ì µ¢s ±`´ Æ À t?u�u °"² µ ¾ u ´7° ¶�Æ
tAq2»7¼Ðµ¢u Ë tAq ±�Ìh°L² µ¡u�ó�u�» ´ q ³"²'ö�÷�³LÀWø v�x ì È�Û¿ù ³"ÀÈ?ÈPÉ�q
y
úBû �P�Bü^ý�þ�ý=ÿ��������	��þ�
Lÿ©ÿ���
�������ÿ����
ÿ������
ý �)ÿ���� û���� ý�
)þ�ÿ��! ����"�Bý��"�#���Bþ!�$�1ÿ%���Bý=ÿ&�'�"�^þ)ÿ��)(+*���,-���&./��Gÿ%���7ý�������0102����� (3
�����,#���4�5�	�����������&�Bÿ%�
ý��"�6�"�-���7��
Gÿ8���"�$ ����%�9�Bÿ&�$�����-�&:Qü+
Gÿ;�Gÿ��&�`þ6��
��7ý��6��0 �P� ü^ýý��<�<�"� �)ÿ��\ÿ&�=ÿ��%�����"�	�&�� 4��*4�
ÿ������	
Gÿ�����ÿ=�	��þ8
LÿWý��4
Gý�
Gý �Bÿ&�	
)þ$
Gý�>"
�� þ�ý��"�Gý�?�ÿ&�	�-*����=ÿ��"�Bþ!�-��
Gÿ��
ý��^ÿA@Bÿ��%���ý��	��
�ÿ�ÿ&����� þ	�
ÿ��$�����<�/ 4
����
ÿ8B2CD�!��
Gý�?�*�,�ý¢ÿ%�/���E:�FHG&I"I"I<J%:



KMLON�P�NRQ$S7TUTUS7V�W	SYX[Z/\;]^]'_8`7]a_8`b]=c/d;\eW	`f_#g�SY\ hOi

j	kHlnmEo<p5lnqsrMl�t5u4v�wyx5z|{RkM}ex�x%~8m�m2��m2��}Ap-���np4��lnk�qsr���p6�yp-p-��p���p4o"lnp4�|�ykMl�q|m2�a��j
u4�H� iM�b� r�~;����p��&�;p-�Hp!�Ol��;rM�s��m��U��rH� ��� �^��kH�srH�^�2��rf~;�O�ypD�%��p!�Hp-�Ol"�"��~8q^mE�$rM�H��p-p-�
� p-�Ol � r�� �yp�}Ak��&l�¡^m�lnkH¡��-¢�q^k�£�p-�Hp!��m�l � r��¤�&¡s�H�Hp4��l6lnqsrMl5l�q^p¥m2�^�^p!�¦o<kH��p<�%o<k����ErM���&pp-§��s��kO�&m2kH�y¨MrHo!o<��p<lnm2kH� � p4o�qsrM�^mE� � m2�	£;p!���©��p-��¡^�2rMlnp4�©�

~8q^p��$ª�z|«e~$¬e­®�np!rM��o�q�}AkH��x�x%~8m;�nkH¡^��o<p4�7m2� lnqsp¥¯DrM�Er�§��|��mE� �^kHl6��m2��o<k���p-��r��
� rM���°�nkH¡^��o<p4�;r��e£�kH¡s�2�¥��pD�n¡^�H��p!�&lnp!�����°rf¯DrH�2r�o"lnmEo�o<kH��p<�%o<k����ErM���&pY�n¡^�yp-���^k���r6��r�l�pkH}erM�ykH¡�lDkH�^p5p-��p-�Ol7m2�|p!�Hp-��±Hv°��� �)² ¡^�^��rM³fp<l#rM����´�u!��� i ¢�~8q^pfp<l#rM����´ h v�vHvO�"�D~8q^m2�
�n¡^�H��p!�&l��=l�qsr�l x�x ~8m����^�nk���¡�o<m2�^�6�n¡^��p!�n�sk���rHpYrM��p	p-§�o-p-��l�m�k��srM�yp-��p-�Ol��!�9��rH� � rM�s��p4rM���
l�k��yp5k��^pH�Dµ	ªD� � ~·¶	����r�� � p!r��&¡s�np � p!�Ol��	q�rH�U��p-��p!rH��p4�¸rM�^kHlnq^p!�7�n¡^��p!�n�sk���r��np � ��srH�Ol!´+µ$¶�¹�v���º h � v���»�¼ h�h kM};��mEr � p-lnp-� h�½ ´'�n¡^�yp-��m � �yk��np!�Uk��Ul�q^p iH½ ��m2r � p<lnp!�D¾�p-�Er�n¡^�yp-���^k���r��np � ��rM�Ol �)� �no�qsp-���srHo�q'´'u!���H�O�"¢1�$ª�z|«e~$¬e­ � r���qsr���p���m2��o<k���p-��p!��x�x�~8m
¿ ����r����+}A��k � l�q^mE�9�&k�¡^��o<pH´�£$qsm2o�q�£�kH¡^�E���^�ErHo-p8mÀl9��p-���#�^p!rH�n����r�l9rD��mE��l�rM�so-p8kM} h vHv7�1o
k��^��� � �%��¡s��m2�Up-l7rM����´/u!���H���<��~8qsm2�7o-rH�np#m2���2¡s�&ln��r�lnp4�8lnqsp6�^p!£Á�ykMl�p-�OlnmErM�/kM}�x�x�~8m ¿ ����r��k��s�&p!�n��rMlnm2kH�s�7lnkU�np!rH��o�q�}AkH���n¡^�yp-���^k���r��np � ��rM�Ol��Dm2�¤kMl�q^p-��£$m2�np¦��m�Â¦o-¡^��l6mÀ}8�^kHl#lnkM�l�rM�2����m���rHo-o-p!���&m2�^�2p#�np!�Hm2kH�s�!��Ã�Ä|�%�s��p-p4�©´�}AkH�Y��p-�����^p4rM�����¥�nkH¡^��o<p4� �)Å�Æ ºMvHv��1o!�$lnq^p!m��
Ç Ä � �'p � m2���&m2kH�U�nq^k�¡^�2���yp5�^p<lnp4o"l�rM�^�2p�m2�s��m2�OmE��¡srH���2�H´1rM����lnq�¡s�Yr�o<k � �srH�nmE�nkH��kM} x�x ~8mrH�s� Ç Ä � ����m�p!�2�s��rM�2kH�^p°rH���2k�£	��rH�Hp°rM���a�^m2�&l�rH�so<p��^p<lnp!� � m2�sr�l�m�k��a}AkH�5�n¡so�q kH�^��p!o"l��-�Ès¡�ln¡^��pDkH�s�np-����r�l�m�k��y¨�m2�s�&ln��¡ � p-�Ol�� � r�� � rMÉ�p7l�q^mE�	rf�np4rM�2m2�&lnmEoY�s�nk���kO�&m�lnm2kH�+�

Vela SNR

100Ê 1000Ê
Distance (pc)Ë

10-7

10-6

10-5

10-4

10-3

 1
.8

09
 M

eV
 F

lu
x 

(p
h 

cm
-2
 s

-1
)

COMPTEL (P1-6)
Ì

hi-model=IR240+4
Í o SNR Shell

lo-model=free-free+3
Î o SNR Shell
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¶¬· `beg¸d¹º¸de¬»�¼F`¾½Ff4¿CÀg`�Ápf�½0À¬Â"egÃdcpadÂ�¸�¹¾¸!egadf8»�Ãd¹bf�Ä4c"¹b¸de�Å�Ä�¹bÃdcÆ½iÄ�Ã2» · ¹<f4Ç�È
l�É"Ê�Ë · Ä�¸	Ìv¸	Í2¼
Â"Ã2c ¶ f ¶ ÀgÂ"f · egÃd»�`b¿"f4¿CÀ Î�h�Ï2j¨Ð�Ñ ¶ À~¸!eOÒ�Àg¸�Óv¸de¬`b¿p¸!f�Ô)¹7ÕÖld×d×¨½Ff�adegf4f ¶~Ø ¸d¿p½ ¶ ÂpÃ�Ì ¶
ÀgÂ"f$½Ff�¿ ¶ f ¶ ÀvÄ�Ã2¿pÄ�f�¿CÀ¬e~¸�À¬`bÃd¿¨ÃdÙ#ÍdÃ2c"¿"a�Ã · f�¿�Ä�¹bc ¶ À¬f�e ¶ ¸!¹bÃd¿"a�ÀgÂ"f · ¹b¸d¿"fOÃdÙ�À¬Â"f�Ú
¸!¹¾¸�ÇFÍ2kÛgÜ�Ý ¹ · egÃ-½"cpÄtÀg`<Ã2¿§Ì�`<À¬Â"`b¿§À¬Â"f ¶ f�Ä�¹bc ¶ À¬f4e ¶ ¸ ¶8· ¸de�À
Ã!Ù�ÀgÂ"fiÓv¸!e�Þ8ß8h\¸ ¶¬¶ ÃFÄ�`¾¸�À¬`bÃd¿�»�¸	Í
egf4¹¾¸�Àgf�À¬ÃàÀ¬Â"f§Ãdá ¶ f4egâdf�½'hdk ×dãdäªÐ�f4åæÙçf�¸�Àgc"e¬fW¸�À0¹�Õéèd×dêª½Ff�adegf4f ¶ kìë.Â"` ¶ Ùçf�¸�Àgc"egf
¸ ·"· f�¸!e ¶ ¸!¹b»�Ã ¶ À$¸ ¶ ¸ · Ãd`b¿CÀ ¶ Ãdc"e~Ä�f
ÙçÃ2e�À¬Â"f>ÏCí
egf ¶ Ãd¹bcFÀg`<Ã2¿�Ó�Þ8Ð�î�ë�Ò�ï©`b¿ ¶ À¬egc"»�f4¿CÀ�¼
¸d¿p½§À¬Â-c ¶ »¨¸	ÍWáÆf ¶�· ¸!À¬`¾¸!¹b¹<Í§»�Ãdegf�Ä�Ãd¿"Áp¿"f�½WÀgÂp¸!¿©ÀgÂ"fif4Ç · f�ÄtÀ¬f�½ ¶ `bad¿Æ¸�À¬cpe¬f�ÙçegÃd»ð¸
À~¸!¿"a2f4¿CÀ¬`¾¸!¹ºâ-`<f�Ìñ`b¿CÀ¬Ã�Ãd¿pf8ÃdÙ+ÀgÂ"f�Ð�`b¹<Ë-Í�ò©¸	Íºó ¶�¶¬· `beg¸d¹#¸!eg» ¶ k
ô�À¨` ¶ ¸d¹ ¶ Ã§`b¿CÀ¬f�e¬f ¶ Àg`<¿"a§À¬ÂÆ¸�À ¶ Ã2»\f0Ã!Ù$À¬Â"f©h2k ×2ãdä�Ð�f4åõ`<»¨¸!a2f ¶ À¬egcpÄ�À¬c"egf ¶ Ì�Â"`¾Ä~Â

Ù)¸d`<¹=À¬Ã0¸!¹b`<a2¿�Ì�`<À¬Â ¶�· `be~¸!¹Z¸!eg» ¶ ½FÃ�Ä�Ã2`<¿pÄ4`b½"f Ì�`<À¬Â©½F`<egf�Ä�À¬`bÃd¿ ¶ À¬Ã�Ì.¸!e~½ ¶ ¿"f�¸de¬á-Í�¸ ¶g¶ ÃdÅ
Ä4`b¸!À¬`bÃd¿ ¶ Ã!Ù7»¨¸ ¶g¶ `bâdf ¶ Àg¸de ¶ kMî7¸�À~Ä~Â"`b¿"f ¶g¶ `b¿ ¶ cÆÄ~Â�¸¨¿-cpÄ�¹bf4Ã ¶ Í-¿CÀ¬Âpf�À¬`¾Ä ¶ ¿p¸ ·Æ¶ Â"ÃdÀO»�`<a2ÂCÀ
á�f�f�Ç · f�Ä�À¬f�½0ÙçegÃd»öÀ¬Â"f>Ä�¹bc ¶ Àgf4eg`<¿pa¨Ã!ÙZÙçÃdeg»¨¸�À¬`bÃd¿�f�¿Câ-`be¬Ã2¿"»�f4¿CÀ ¶ ÃdÙ7»�¸ ¶¬¶ `bâdf ¶ À~¸!e ¶ k�ô�Ù
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