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) TRT
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Normal jet

muon leptonic
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25.5%

hadronic

)BESPOJD 5BV %FDBZ
e 1SPEVDFT B OBSSPX KFU XJUI B DIBSBDUFSJTUJD EFDBZ QBUUFSO EVF UP UBV MEF(
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e %VF UP UIFTF GFBUVSFT IBESPOJD UBY UBHHJOH JT IJHIMZ PQUJNJ[FE GPS UIJT C
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e +FU QIZTJDT IBT FWPMWFE BMPOHTJEF UIF EFWEF]

$47 .70 060 #BTFE PO USBDL JNQBDU QBSBNFUFST
OFUXPSLT #%5T

+FU*NBRABPDFTTFT JNBHFT PG KFU DPOTUJUVFOUT V
NFEQAFTIFT JOWBSJBOU PQFSBUJPOT UP ZJFME JEF

3//T $BO QSPDFTT WBSJBCMF MFOHUI JOQVUT VTF(
OVNCFS PG USBDLT

(SBQI //T $POTJTU PG OPEFT FEHFT BOE HMPCBM
KFU EBUB

5S5SBOTGPSNFST 5IF NPTU DPNNPO BSDIJUFDUVSF Bl

e PTU DVSSFOU NPEFMT USFBU KFU DPOTUJUVFOU

EJSFDUMZ VTF UIF HSBQI TUSVDUVSF BT JOQVU
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e $VSSFOU TUBUF PG UIF BSU PS OFBS NPEFMT JODMVEF
0 5SBOTGPSNFS5SFBUT KFU DPOTUJUVFOUT USBDLT PS DMVTUFST
°© (SBQICBTFENPEFMT 5SFBU KFU DPOTUJUVFOUT BT B GVMMZ DPOOF
I e #PUI 5SBOTGPSNFST BOE (//T USFBU JOQVUT BT GVMMZ DP
EPFT UIJT WJB JUT BUUFOUJPO MBZFS
1BSUJDMF5SBOTGPSN:FS%QT B RVFTUJPO *O XIBU PSEFS TIPVME UIF JOQVUT UF
GNL: architecture © *O UIF MBUFTU NPEFMT UIFZpBSHF GBSF @HFPGH D CZU
e "OE X1Z JT B GVMMZ DPOOFDUFE TUSVDUVSF OFDFTTBSZ
°© #FDBVTF XF EP OPU LOPX XIJDI DPNQPOFOUT BSF DPOOFDUFE
e -FUCT UBLF B DMPTFS MPPL BU QBSUJDMF EFDBZ
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e 'PXFWFS BGUFS TIPXFSJOH BOE IBESPOJ[BUJPO UIJT TUSVDUVSF DPMMBQT
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&YBNQMF
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e 51JT JT XIBU XF XBOU UP VOEFSTUBOE
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o 5PQ FYBM & ' (
o #PUUPN FYI & ' ) * (
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#PUUPN RVBSL EFDBZ dJGHOPNSIWOR RNOFCF XSJUUFO BT
obsc+W - D K +at sa +n 5 y+y >t +0 + 2y
6TJOH B 1BSFOUIFTJT 3FQSFTFOUBUJPO MJLF -JTQ
° G H <C )C 0C AUNC AUNC ALFRRF ALFRRF AUNC
*G XF JOUFSQSFU UIF BCPWF FYQSFTTJPO BT B GPSN PG MBOHVBHF
° @
B
51JT TFRVFODF DBO CF VTFE UP USBJO B 5SBOTGPSNFS PS BOPUIFS

o 51JT FYQSFTTJPO JODMVEFT JUT EFDBZ TUSVDUVSF JO B ECSBDF CSBE
QBSUJDMFT EFDBZ JOUP PUIFS QBSUJDMFT

O, UIFO IPX BCPVU UIF SFDPOTUSVDUFE KFU
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Jet o )JTUPSZ
i W\ © .FSHF DMVTUFS6 BOEFBMNE PRCIGF DU 6
© .FSHF 5SBDL6 BOE NFSHFESPEEFDLISFD U b
g;jreg;g Trackl © .FSHF .FSHFE PCKFDUb BPEPOIRISNVDUFE KFU
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e -FU T TUBSU XJUI B C 5FWJSY (MNQI (MNQI
© 1IBSFOU 'PVS NPNFOUVN BOE 1%(*% PS 1*%

o $IIME 51F LJOFNBUJD EJUFSFODFT CFUXFFO UIF DIJME BOE UIF QE
GPVS NPNFOUVN

e 5P TVQQSFTT BNCJHVJUZ JO USFF PSEFS TmSU UIF DIJMESEFC
© "OZ PUIFS HPPE JEFB
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e 8IJDI JOGPSNBUJPO JT VTFGVM UP FNCFE JOUP UPLFO
-FU T TUBSU XJUIl B ¢ 5FWJSY (MNQI (MNQI

© S5FWJSY NPNFOUVN BOE 1% (*% PS 1*%
o (MNQI,JOFNBUJD EJUFSFODF CFUXFFO QBSFOU 1% (*% BOE

5P TVQQSFTT BNCJHVJUZ PG USFF PSEFS TPSU DIJMESF
© "OZ PUIFS HPPE JEFB
/IPX UIF CBTJD TUSVDUVSF MPPLT MJLF

IGFWJSY W5Y"== W*YF"== W5MN"== W*"==#
I(MNQI #
I(MNQ| #

wW5Y W*YF WSMSIFMBUJWF 1U &UB 11J BOE &OFSHZ MJL

o " SBUJP PG FOFSHZ PS Q5 CFUXFFO UIJT BOE QBSFOU QBSF
°© %JUFSFODF PG FUB PS QIJ CFUXFFO UIJT BOE QBSFOU QBSIH

,FFQ WBSJBCMF BPSNBMJ[FE RVBOUJUZ
© 5IFSF NJHIU CF CFUUFS XBZ
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e #PPTU CBDL UP QBSFOU SFTU GSBNF BOE OPSNBMJ[F JU "

ISFWJSY 5Y"== *YF"== 5MN"== *"==#
I'(MNQI W*SJIWLA"== W*YF"== WS5MN"==#
I'(MNQI W*SJWLA"== W*YF"== W5MN"==#
I'(MNQI W*SJWLA"== W*YF"== W5MN"==#

e &OFSHZ DPOTFSWBUJPO DIJMESFO TIPVME TBUJTGZ FOF

© 4VN PG DIJMESFO T NPNFOUVN BOE FOFSHZ TIPVME JEFOUJD
e 5IFO FH ~W*SJWLA~? W*SJwLA” WHBIIW LT "B QSPCMFEN
e /FUXPSL EPFTO U LOPX XI1JDI QBSU PG DIJMESFO TIPVME °

© YFSF JT B TINQMF BOE T QJKOHH TPMVUJPO

ISFWJSY 5Y"== *YF"== 5MN"== *"==#
I'(MNQI W*SJWLA"== W*YF"== W5MN"==#
I'(MNQI W*SJWLA"== W*YF"== W5MN"==#

I'(MNQI W*SJWLA"QJKY W*YF"QJKY W5MN"QJK

© QJKXJMM NBLF FWFSZUIJOH UU UPHFUIFS
e )FSF OFYU QSPCMFN J W*SJWL" W*SJWLA"N #
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e 3VSSFOU UPLFOJ[BUJPO MPPLT MJLF

I5FWJSY 5Y"== *YF"== 5MN"== *"==#
I(MNQI W*SJWLA"== W*YF"== W5MD
I(MNQI W*SJWLA"== W*YF"== W5M}

IT(MNQI W*SJWLA"QJIJKY W*YF"QJKY

1%(*% PS 1*% JO SFDPOTUSVDUFE KFU JT JNQPSUBC

© 8F DBO EJSFDUMZ VTF 1%(*% BT UPLFO CVU XJUIl EJUF!
© 1*% BSF TINJMBS TJUVBUJPO

© FMFDUSPO NVPO QIPUPO DIBSHFE OFVUSBM IBESH

e $3IBSHF JT BMTP JNQPSUBOU GPS USBDLT
e 5|FO UFYUJ[FE QBSUJDMF EFDBZ MPPLT MJLF

ISFWJSY W5Y" W*YF" W5MN" W*" 5),.)"U
'(MNQI Q*SJwL~" Q*YF" WS5MN" 5),.)"LI
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4FOUFODF1JEDF
e $VSSFOU NPTU QPQVMBS XBZ UP UPLFOJ[F OBUVSBM
e 4VCXPSE UPLFOJ[FS UIBU TQMJUT UFYU XJUIPVU SFI

4FOUFODF1JFDF FYBNQMBOEMJOH MBOHVBHFT XJUI VODMFBS CPVOEBSJFT E
e 4UBUJTUJDBMMZ EJWIJEF XPSE JOUP TVCXPSET

4.%-&4
® 4.*-&4 SFQSFTFOUT NPMFDVMBS TUSVDUVSFT BT EP(
TUSJOHTE JU JT QPTTJCMF UP USFBU UIFN MJLF B L
e PMFDVMBS TUSVDUVSF JOUP 0% UFYUT

4.*-&84 FYBNOQMF
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e &YBNQMF GSPN CPUUPN KFU GPS SFDPOTUSVDUFE KFU
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e *UT UJNF UP RVBOUJ[F UPBUJOH WBSJBCMF JOUP RVBOUJ[FE JOUFHFS
e $VSSFOUMZ KVTU VTJOH IJTUPHSBN TUZMF CJOOJOH
°© +VTU BQQMZ MJOFBS CJOOJOH GPS BMM UPBUJOH WBSJBCMFT XJUIl UYFE UIF OVNCFS PC
© $VSSFOUMZ KVTU VTJOH 600 CJOT GPS BMM WBSJBCMFT
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e &YBNQMF GSPN CPUUPN KFU GPS SFDPOTUSVDUFE KFU
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e *"ODMVEJOH TUBSU FOE UPLFO
e -FU T QSPDFTT XJUI 5SBOTGPSNEFS
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e 1IFSGPSN OFYU UPLFO QSFEJDUJPO VTJOH UIF FODPEFS:S
e SFDPOTUSVDUFEUKSMUUK¥U UFYU TJIJNJMBS UP &OHMJTI
e /PU TVSF JG JU XJMM XPSL PS OPU CVU UIF 5SBOTGP
UPLFOJ[BUJPO 4.*-&4

'‘PMMPXJOH UIF PSJHJOBM 5SBOTGPSNFS BSDIJUFDUVS

© (SPVQFE 2VFSZ"UUFOUJPO$BO SFEVDF UIF OVNCFS PG BUUFOUJP
© 3.4/PSN 4INQMZ OPSNBMJ[FT VTJOH 3.4
)
o

"I 4XJI(-6 " 4XJTI CBTFE HBUFE "'/
3P1& 3PUBSZ 1PTJUJPOBM &ODPEJOH
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e %FUFDUPS TNFBSJOH JT BQQMJFE XJUI %FMQIFT VTJOH B $.4 DBSE UBLFO GSPN UI

e 5SVUI 1BSUJDMF 'IMUFSJOH
© *G ZPV VTF UIF USVUI EFDBZ DIBJO BT JT ZPV XJMM IBWF UP EFBM XJUI PVUQVUT UIBU I
JOUFSQSFU UIFSFGPSF VTF UIF TUBUVT DPEF UP TMJN EPXO UIF USVUI QBSUJDMFT

© 0OOMZ UIF USVUI PVUQVU UIBU NBUDIFT UIF SFDP KFU BYJT XJUIJO B DFSUBJO SBOHF JT
°© 5|FTF BEEJUJPOBM TFMFDUJPOT IFMQ SFEVDF DPNQMFYJUZ BOE JNQSPWF MFBSOJOH BC
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e * N WFSZ TPSSZ CVU * DPVMEOCU NBOBHF UP UOJTI UIF USBJO

e 5|JT JT CFDBVTF UIF TFRVFODF MFOHUI JT SFBMMZ MPOH

e " IVHF OVNCFS PG QBEEJOH UPLFOT DPOTVNFT B MPU PG NFNP
NBZCF UIF TFRVFODF MFOHUI OFFET UP CF SFEVDFE
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e 0% QMPU GPS UIF OVNCFS PG UPLFOT JO UIF SFDPOT
e &YBNQMF o0 U & ' ( ) + -
© 3FTVMUT JO BU MFBTU 60 UPLFOT XJUIPVU OPEF GFBUV
© 3PVHIMZ 60A60 UIJNFT NPSF UPLFOT UIBO UZQJDBM QPJ
e 5|F NBYJNVN GPS CPUI SFBDIFT BSPVOE 60600 UPLFOT
e 5IF BUUFOUJPO MBZFS OFFET UP IBOEMF TFRVFODFT
e 5IBUT UPP MPOH
e AFRVFODF QBDLJOH JT OFDFTTBSZ
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4FRVFODF 1BDLJOH
e AFRVFODF QBDLJOH DPODBUFOBUFT NVMUJQMF 1

MPOHFS CBUDI UP SFEVDF QBEEJOH XBTUF

*U VUIMI[FT TQFDJBM UPLFOT F H <4&1> BOE
EJUFSFOUJBUF JOEJWJEVBM TFRVFODFT

51JT UFDIOJRVF JNQSPWFT (16 VTBHF BOE PWFSI
I1BDLFE#&BSPQPTFE B QBDLJOH BMHPSJUIN GPS 1

4IPSUFTU QBDL USTU IJTUPHSBN QBDLJOH 41")1
TIPSUFTU TFRVFODF

-POHFTU QBDL USTU IJTUPHSBN QBDLJOH -1")1

MPOHFTU TFRVFODF

YJPXFWFS UIJT BMHPSJUIN JT EFTJHOFE GPS 0%
QBDL TFRVFODFT GPS CPUI UIF FODPEFS BOE EF
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% AFRVFODF 1BDLJOH
5FTU QBDLJOH XJUI
BYJNVN TERVFODFT QFS QBDL 6-g
BYJNVN UPLFOT 0024 >Q6tr+ 65536
AIPSUFTU USTU QBDLJOH
1BDLJOH SETVMUT
IBDLJOH &YDJFOoDz BUYE'SHPEFSE SIHIOEBM KEUT g 660 600
e /VNCFS PG QBDLT &0 gdd QBDLT
"WESBHF OVNCFS PG KFUT QFS QBDL 65U
ENPSZ JNQSPWHI :
JEX RVETUJPOT
$BO TVDI MPOH TFRVFODFT CF QSPDETTFE JO UIF BUUEOU
o :FT UBTI BUUFOUJPO DBO FYDJFOUMZ IBOEMF WFSZ MPOH TF
)PX EP ZPV NBOBHF BUUFOUJPO CFUXFEFO EJUFSFOU TERV

: © 6TJOH BUUFOUJPO NBTLT CPUI DBVTBM BOE QBEEJOH BMPO
1BDLJOH &YDJFODZ BU %YFDPEFS
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-BOHVBHF $IFNJDBM +FU 1IZTJDT
¢ (SFFEZ %FDPEJOH e BJOUBJOJOH $PSSFDU 4Z0UBY
e " TINQMF NFUIPE XIFSF UIF NPTU QSPCBCM&EJOPIFFQBISIUIPMIFDEJHEBZ GPMMPXT TUS.
POF BU B UJNF JNQPSUBOU UP SFUBJO NVMUJQMF DBO
e "MUIPVHI JU IBT B MPX DPNQVUBUJPOBM DPH®T\VIYFNBZS BWEFS NPRVPHSBMM TZOUBY
PQUJNBM TPMVUJPO e (SFFEZ %FDPEJOH NBZ MFBE UP MPDBM
e #FBN 4FBSDI EFDBZT

e 5|JT NFUIPE NBJOUBJOT NVMUJQMF DBOE$¢BEWFSTIERBMIFEODINVEBDZ
TINVMUBOFPVTMZ BOE FYQMPSFT UIF TFRVEFPEN AHBSDIBEYWIMPSFT TFWFSBM DBOE

IJHIFTU PWFSBMM QSPCBCJMJUZ QPUFOUJBMMZ ZIJFMEJOH NPSF EJWFST
e 81 JMF JU DBO MFBE UP NPSF SFUOFE SFTVNAFIDBZI A DPWRUWMWBRITIP OB M

MPBE JODSFBTFT e SPOTFSWBUJPO -BX $POTUSBJIOUT
e 4BNQMJOH .FUIPET 5PQ L /VDMFVT 4BNQMJOH e 'PS EFDBZT GSPN B QBSFOU UP EBVHIU

8IFO EJWFSTJUZ JO UIF PVUQVU JT EFTJSFEBNFHEIPEDTWUWBBJOUTATVDI BT FOFSHZ
JODPSQPSBUF SBOEPNOFTT CBTFE PO QSPABCBRQOOUWXIBESF BMTP
VUIMI[FE

" MPU PG UIJOHT OFFE UP CF DPOTJEFSFE
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e +FUT BSF JNQPSUBOU QIZTJDT PCKFDUTAOPU POMZ GPS VOEFSTUBOEJOH 2%$% CVU
CPTPO BOE PUIFS # 4. QBSUJDMFT

.PTU DVSSFOU NPEFMT USFBU KFU DPOTUJUVFOUT BT QPJOU DMPVET

#SJEHJOH KFU .- BOE MBOHVBHF NPEFMT TFENT UP CF B LFZ QPJOU

$POWFSUJOH USFF TUSVDUVSFT JOUP 0% TFRVFODFT BQQFBST UP XPSL

*G UIJT XPSLT XFMM XF DBO BDDFTT TVCTUSVDUVSF PS EFDBZ DIBJO JOGPSNBU.

1MBO

e AVDDFTTGVMMZ DPNQMFUF USBJOJOH

e *"OGFSFODF HFOFSBUJPO

e #FBN TFBSDI 3VMF CBTFE NFUIPET

e 1ZUIJB PS 4)&31"

e 4ADBMJOH UIF NPEFM JT BMXBZT UIF BOTXFS
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$VSSFOU "* 1SJODJQMF
e 5|F OFVSBM OFUXPSL MPTT XJMM DPOUJOVF UP EFDSFBTF BT UIF OVNCFS PG NPEF
USBJOJOH UJNF JODSFBTF
e 5|JT USFOE JT PCTFSWFE OPU POMZ JO MBOHVBHF CVU BMTP JO PUIFS UFMETAEPT
e %P MBSHFS NPEFMT ZJFME CFUUFS QFSGPSNBODF JO KFU QIZTJDT
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e "U UIF -)$ UIFSF BSF OVNFSPVT UBTLT SFMBUFE UP KFUT CVU FBDI VTFT JUT PXO
e -BSHFS NPEFMT SFRVJSF NPSF EBUB BOE USBJOJOH CFDPNFT NPSF DIBMMFOHJOH
e 1SF USBJOJOH UIBU DBO HFOFSBMJ[F UP WBSJPVT UBTLT JT JNQPSUBOU

e 4P |IPX DBO XF USBJO TVDI B NPEFM
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NV1 VOJU TDBMJOH V NV1

.BYJNBM 6QEBUF 1BSBNFUSJ[BUJPRV1

$POUSPMT BDUJWBUJPOT TP UIBU UIF PQUJNBM MFBSOJOH SBUF EPFT OPU EFQFOI
"EKVTUT UIF JOJUJBM XFJHIUT BOE JOUSPEVDFT XFJHIU XJTF MFBSOJOH SBUFT
60JU 4DBMJOH

$POUSPMT UIF EFWJBUJPO PG OFUXPSL BDUJWJUZ UP FOBCMF MPX QSFDJTJPO MF
"EKVTUT UIF JOJUuJBM WBMVFT BOE UIF WBMVFT GPS GPSXBSE BOE CBDLXBSE QSP
UlBU UIF BDUJWJUZ GBMMT XJUIJO UIF WBMJE SBOHF GPS '1u

60JU TDBMJOH NWIL NV1

$PNCJOFT NV1 BOE VOJU TDBMJOH

"EKVTUT UIF BDUJWBUJPO WBMVFT TP UIFZ GBMM XJUIJO UIF WBMJE SBOHF JO '1u
NPEFM

e $SPOUSPMT UIF WBSJBODF PG BMM BDUJWBUJPO WBMVFT UP 6 VTJOH EJUFSFOU TD
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