hep-ex/0512077 �

he MS h T

MS T^1

tact. At L RN a At t by a O a L A t O by a w L T L a m In we t e L T p b

PA n b accp d o 2005

T D L T by I R a h

CMS High Level Tigger 2

MS T^2

I f~ c W, W ARIA dm, eue edcue, E Fueh h, M. ee ne S. ne eumeer^{**1a,2} , M. Pd P. Ph, hne Sun^{**1b} , Su Tu Wze E. Wuz

V LIM S. wee, Vn e er^{**1a} ¶e L LIM e en dec ke P. Vner

¶e L L LIM eee, eme, nne, Vn der I R h , fl LRIA m v I IL m~ nn unen, mp ¶en, P en S. eh en, Tumnemi

L LR P IR P R P. un

I R IRS - LP , LI M R Tod v^{**1b} RW I. I RM Schweng I f~ RM P.^{**3} y A A R **4 , S I \", A R M. ne, e M u, c hdu

I R h I P R Y P. d

T I F R h - , M IIA S. neee^{**1c} , Mzumd^{**1a}

T I F R h - R, M IIA S. neee �a P e I ITL Y M. bbec eo^{**1a} , m e Fpp dn F. dd M. M S e RL

CMS High Level Tigger 3

�a e I ITL Y S. ce nc P. pupp M. ve, Fnn nd S. Mcen Mn n F. dc T vni �a e I ITL Y S. Tcmi �a e I ITL Y u Mn ne L L I L ITL Y

e M. M. umni^{**1a} , Mn, Tn nndo �a P va e I P v ITL Y M. e pn S. cp Pen M Peo P. nc hee, S. Vnn S. Venu P �a P e I P ITL Y enede M n Fn� Se �a e I ITL Y

e cc S. u S. enn F. P Sene S dumov^{**5,6} , Tenchni �a R I e I R ITL Y P. Medn n ni �a T e I T ITL Y mpne, F. en y, KR m m y, KR M Pc y, KR S m y, w KR h Yu o y, T KR h h unS m, m, m, m, m, S h, P S Sn, S. Suh I y, I PI b, n mn^{**1a}

I W L unk o M. mn b M. zn o ud M. Peun Pzn^{**7} , b n y^{**7} , p P. c h I W L c M. W chn P. e

CMS High Level Tigger 4

L I » c~ e F¶ P ¶ L R L

emn F enndez, med med S M. Sn Tee P . Tee Ve^{**1a} , Vz d

J t I R RIA np n o n bev I R M RIA Tpn^{**8} I M RIA hn, uno Sepno v M w y, M RIA

d va^{**1a} , Vdn yn I RIA c, Sk M M IN ba F. de T c¶nz I F¶ IF I IN den, M p ez Mc Mnez e F. M WIRL S. ucce^{**1b} , M. nec R R WIRL S. h by, ney , P. ni^{**9} , ene ec^{**10} , uno^{**11} , E. n S. n, M. e e e ec P. Fae, Fey , Fun Futyn, F. ee, ueb e M. nen, nno cene, cb n M. z z , en, M. enz Mn M. Mnne F. Mee E. Mec h Mb S Mu y, h, n Pmes Ep Pe cz, S. enud, Sm n, P. Schfinen, Schc Suzzn Snn P. Sphc^{**12} , M. Sppuu, Snde, Ta Vn Vup en, P . Wec h, M. ner

P I WIRL n ~ Z~ Z~ WIRL P e Speer

va y, R umnu y I IM S. ey , e, un P . eh, Mc hn, S h, M. eb d, M Pb e

R L , I IM uhn, ne Tmn

CMS High Level Tigger 5

I y L L I IM Mne^{**13} , enk o^{**6} , S. uhed, Seez^{**1a} y, I IM Sh y, M h n c hev^{**14} , E. zen, h S. Wu y eedn, P P. Mu y, M. Tphi y L L un S. Ehn, ue P. euzer^{**13} , M. nden, Mumd, P. Schen, Sh Tnnen bum, Vue M. Vn er Mey^{**15} y R R ndeev a^{**1a} , e, S. y La J S. hc h nn, F e M. Mo ve P . P E. Tepner I T , P ne, S. Shevchenk S. Snh, nn F L , I S. zz, M. den, E. E hm, een, M. mh, S. e n ov Suzu Wenzel y c u ov^{**24} , Md , Memhe duez, Scu ck y M P M S. b dun^{**6,15} , den, S En S. un

M h I T , M h S. Pan, Sum S. Teher y M y, M M. emd Snde Summe y, M h b ne, Ta Tuu y, J , Fher^{**15} , Mns^{**16} , Sc nd, Tu , dh, S. nhfi R y, T P . Pdey y W M W P. h umney, S. u, Smh

CMS High Level Tigger 6

E Eup en nzn uce eec h, enev SE b w E Eup en nzn uce eec h, enev SE c w E Eup en nzn uce eec h, enev SE w Pudue n e y, We yee, SA w DP en e dEudes de Sc y ESc FE w mp e ee, n e y ndn, ndn, ED M w nu ũr Tec henph Eden~ c he Technc he chc hue E Zũc h, SE nue heec nd Ep emen Phc Mco RSS nue Eecnc Sem Technc n e y W P n e a di P Scu me Supee e Sezne de F P Y w n e y Fd nee, Fd SA w nue uder oc, eb, OA w n e ¶e hue de uv n, uv neuv e, EM M m bde, SA nd n e y Ahen Ahen EEE w n e y Ahen Ahen EEE

nue uce eec h nd uce Ene , S w Femi n ccee b , n SA w n e y Mnne Mnnep Mnne SA

CMS High Level Tigger 7 In he e dn der a hdnhdn cder be ned n he e Eecn Pn EP) unnel he E b he Eup en b Pce Phcs ude enev Szend be a unue undmen phcs eec h nd he hhe ene ccee n he wd mn y ye ng cmpen. he p de two pn bem ccung n pp e decn n ene 7 TeV ec h cen em p s = Te hee bems upn cn p duce n event e b ut mes hher hn h peen c hev ed he Tevn p„p cder n der upp he 7 TeV pn bem n Te up ecnducng dp es nd udup es be ned n he undeund unnel m ccumeence me ued by EP . he phcs pen he unpeceden ed: w udy dec nd n de he TeV ce en. he ep eced eucde he eec we mme beng mechnm ES nd p de edence phcs beynd he ndd model he be a ndd model pecn meuemen numen t ] mn due he ve hh event es ho n n be

Tae 1. t L a y L = 2 £^{¡ 2}s^{¡ 1}. F y t^{¡ 1}.

P ce Even Even e W ! 4 ¢^8 Z ! 4 4 ¢^7 tt 1:6 ¢^7 bb^6 ~g~g m = 1 Te 2 ¢^4 m= e 8 ¢^5 m= e^4 e p_T > eV^{2 9}

he pn bems c n ecn pn ng he ng hee deec h meue he pces p duced n he cns e ned. n ecn P n t h he mupe pup e 4… covee MS deec ho n n ue he MS deec meues uh mee n enh, mee n dmee nd mec ns n weh cen eue a hue, hh ed Te end, mee n enh, nd 6 mee n dmee cmpc den e enuh cn n he eecmnec nd hdn cme uundng a c ng em, nd a up eb mun deecn em. ubems MS e bund by mens he d cun nd er em. n he MS codne em he n cncdes h he nmn cn pn t

CMS High Level Tigger 8

he emec cener he deec he z decn en by he bem he e me he hd cn ene boed e e he b me ng he bem decn, � he p ne h ep ect he z nd ` he zm uh ne h ep ect he pne. he deec d ne emen n dened be n vn t under bo ng he z decn. he e iity ·, eed he p ne � nd dened · · ¡ n n (�= he n ee mmen um cmp nen t z en by p_T =pn � nd m E_T =E n � he n ee ene a phcs b ec he ep emen t cmpes a c ke a cen cmeer bel p j·j • 1: nd endcps n bh de nd mun deec he c ng em mde ev e ye cn pel nd cn p deec nd cove he en j·j < 2: he eecmnec cmeer cn ed une PbW O_4) c coveng j·j < 3 h er covee j·j < eun he n umn y (L = 2 £ cm^{¡ 2}s^{¡ 1}) ¢ E = % = p E ' 0:%. he uundng hdnc cmeer ues bcn es n he bel nd endcp eun e hen cm bned h he eecmnec cmee ¢ E = % = p E ' %.

he en 3 < j·j < 5 coveed by d cmee h a eun ¢ E = % = p E ' %. Muns e meued n chm be n he n eun y e. he mun mmen um meuemen t ung he mun chm be nd he cen c ker cove he ne j·j < 2:4 h a eun ¢ p_{T T} = % p_T = 1 TeV nd ¢ p_{T T} = % p_T = e he mun er eends over he peudpd y ne j·j < 2:

he nndfic e nec c ecn he ep eced be �_T = mb , he p ee a bunch cng e Mz. n % he bunches be ed eung n n efiec e bunch cng e Mz . he nn neus umn y n he two ye er up ep eced be L = 2 £ cm^{¡ 2}s^{¡ 1} nd ubeuen upded L = cm^{¡ 2}s^{¡ 1} n a ecnd phe. n he ng hee two vues e eeed w umn nd hh umn ep ec e . he avee number nec nndfic e n ecns per bunch cng „ „ = :3 hh nd „ = 3:5 w umn y. n MS h »^8 d chnne h e checked ec h bunch cn he den dze per event b ut 1 M At up een w a er event ze, up MB per even n der be be huh udy nd undend he deec pemnce. ne he m mp n t nd dcu p ec he ep emen t he den he e he eme eecn nd ecdng he uded) ueul even Mnm um dedme nd mm um phcs een n e eued he d cun A er nd d ecdng c hecue. To c hev e h phced nd eecn hms e mpemen ed h ue eec e nmn m he deec ubems dung eme d n he e n eeng phcs p cees h need be ecded cmped he ncu e c ecn mn y de mnude me he MS er dened pem a d educn m Mz don O

CMS High Level Tigger 9

ge 1.

z dfieen t euen er ev e he er ev el MSev e hdw e mpemen ed nd educes he d e, by ung p ecc w ev el n n cum er p ce uher ev e e we e hc h e eecued n p event d n a p ce m. h he upper ev el eme d eecn nd eeed hev el Ter n d cceped by he T e ecded ne phcs n ddn , m mpes he eeced d e ened mnng he pemnce he T he he bu dcded nd dpp ed m n y uher p ceng hut cmpmng phcs ecency . h pp er de how MS pp es c hev e he nece educn c he keepng n uncmpmng phcs ecency . he T hms e decb ed n de tpc hehd chces e en nd he phcs pemnce ev e benchm p cees demned. he eu ep ed hee demne h MS h devep ed n ecen t nd e er ucue hc h eect he phcs n n ee n he hh cndn he ep nzed Secn 2 decb es he MS e ecn 3 he eecnphn e nd ecn 4 he mun e he et nd mng E_T eed e e dcued n ecns 5 nd Secns 7 nd 8 dcu he ¿ nd her hea vur e ep ec e . n ecn 9 we peen t he n de n cbn e he ecn udes benchm phcs chnne nd dcues a p p e er be he he pp end decb es he ev e er hm

CMS High Level Tigger

MS T

.. yics Reqir ements

he mn phcs euemen n he er nd he T e:

† em he euemen t h he eecn u he needs he MS phcs pm; he ecency he phcs b ec mu be hh pbe;

† he eecn mu be ncu e pbe. he epeen a new ene n e nd unep eced new phenmena may pp e he eecn euemen mu en even pen ue n uc h ec ec he † hehds nd her euemen pped by he eecn hud be ve bu h deed no ede cbn cnn nd her un cndns do n pe a nen t cnn t n e me;

† he n eecn even hud ncude d mpes he ccun er nd ecnucn ecences ne;

† he e even cceped by he T hud be hn m wed by he d ecdng ec hn (O z † hms nd he mpemen n hud be mned cn n uu he cect uncnn † he even eeced by he T hud be ed ndce he ens he eecn, d he ne ecnucn;

† he T hud ncude ma mp vemen n he ne ecnucn, nd h us hud be ce pbe he ndd ne ecnucn code.

.. See ctin Strte gy nd Recntctin n emnd

he MS DA T p cees even cceped by he ev e er n a ne p ce m. hee heee no epe ev e ev e but a ne en y, he hev el Te ev ehee n a dn muev el er em, he eecn even cn be pmzed by eecng even uc pbe. he bc event budng e ecnuct he p ec h phcs b ect h cn be ued eecn he mnmzng he ove PU ue.

n empe, ecnucn n eecn ncudes he ecnucn a cuer n he eecmnec cmee he mc hng h n he pel deec nd he ubeuen t ecnucn a u ched pce c k n he c ke At he end ec h ep a et eecn ce eu n he eecn a ncn t cn he even cceped by he peus ep. he e even h need be p ceed huh he emnng hms deceed educng he eued P ecnucn nd eecn e heee ce n e ned n he nne ennmen t he er m. F n pm em he T hud ecnuct he mnm um mun t deec nmn needed pp a et eecn ce h eect bc und even he keepng he deed phcs even uher p cen

CMS High Level Tigger

mp n t ne h a cn he bnddh, between %, cer % up) needs be ee ed cbn e enue a cmpee nd ccue undendng he deec pemnce.

.. Tigger Leve { eflnitins

he ecnucn nd eecn n he T es pce n eps hc h cep nd uh h wud have been dnct er em he ev e nd ev e er em h us cn venen t ue he emn , nd eer a ev e e a ev e ep" decb e he eecn hms nd ce he menned peu he MS T c hecue does n ncude a hp dn between hee er ep her hn he der n hc h hey e pped. n h he cn venn ued h ev e e hms nd euemen eer he eecn ep n he T p ce Tpc , a ev e 2 e hc h h he mm um e even nput ues n nmn m he cmeer nd mun deec n cn ev e ee eecn h ncudes he ecnucn u c n he c ke Tdn , becue he hh number chnne he cmpex pen ecnn nd hher cm bnc c k ecnucn a p ce h demnds e mun PU me. Eendng he emn , n h hee e eeences ev e e hc h eer hms h ue p c ker nmn, e pel h a cnmn he eecn cndde. he numben emp ndce he n emede nue he eecn, ne h occu between he eecn h bed e n he cmeer nmn, nd he eecn h bed n he u MS deec nmn.

.. ti vent Recntctin

To mnmze he PU eued by he a key eue he hms ecnuct he nmn n he MS deec n p . n mn y ces he decn n heher n event hud be cceped by he T n v es he ecnucn un es n n a med en he deec n empe, n event cceped by he ev e er n he ncu e mun em, n he p he mun chm be ndced by he ev e er eu nd he cep ndng d n he c ke need be cndeed he vdn he mun. he dea p event ecnucn h been embedded n he MS ecnucn code m he ve bennn n he ce he he ecnucn phcs b ec d en by he cep ndng cnddes den ed by he ev e e ecnucn m he ev e er nmn. h ppc h eds ncn t PU n however eds eecng even h cn n un ee b ec e. b ec h dd n p he ev e e h ddv n e med by he ct h n ene ve dcu undend he pp ees uc h b ec n er ne ne ce a ebe, b e h n

CMS High Level Tigger

nceed PU c ddn b ec n ec h event a pcu phcs n n duces uc h a euemen

.. Leve-1 Tigger Settings nd Rtes

he pemnce he ev e er em ummzed n he pp end A nd uher de he em cn be und n he ev e Ter Technc en ep Sme m chnes n ep eced es nd ecences h ep ect h document have been ncp ed n h ep he chnes eect he Mn e npu ncudng n upded ven he P Mn e m un nd nceed cs n he Mn e mpes eneed, we a me deed nd uned deec nd er m un. he mn hu he cncuns eeence emns uneed: he ove pemnce he em es he euemen he MS phcs pm. n ddn chne h ep ect he er he denn he w umn y un cndn umn y n h document ee n nn neus umn y L = 2 £ cm^{¡ 2}s^{¡ 1} ce he denn w umn y he he hh" umn y ee he nmn den vue L = cm^{¡ 2}s^{¡ 1}. he cuen t pns MS c a phed nn he cun em h up he DAQ cn hnde a ev e ccept event e up z nd he u den umn y cn hnde a e z. he cn he ev e er bnddh mu be pmzed n der enue he de pbe phcs ec h he ep emen he ncudng ec hnc e n ended cbn nd mnng he deec he p cedue ued h pmzn h a deemnn he mm um ev e er e h cn be ced, hc h z w umn y nd z hh umn y. hee mm um es e m ddng he DAQ bnddh, e. z z) w hh) umn y, by a et y c hee. h et y c ued ccun t uncen es n he m un he bc phcs p cee he MS deec nd he bem bc und cndn he ecnd ep a cn h ev e bnddh c he dfieen t b ec n eu cn c he ur cees b ec en eecnphn b) mun c) ue nd d) ecm bned chnne mde. F empe, w umn y b u z pe ced ec h hee e b ove. he hd ep deemne hehds he ne nd dubeb ect e hn h ev e e cn. n empe, he 8 z eecn nd phn e hh umn y h be dded mng ne nd dube eecnphn F h pup e he e cn u n he pne he E_T cut n he ne b ec veus he E_T cut n he dube b ec e emned, ho n n 2 e n p eng pn t n h nedube hehd pne mu be eeced a en a ev e er cn. To deemne he pm p eng pn he ecency

CMS High Level Tigger

10

15

20

25

25 30 35 40 45 50 E_T L-1(95%) single(GeV)

E^T L- 1( 95 % ) do ub le (G eV )

1.5kHz

2kHz

3kHz

4kHz

5kHz 8kHz

10kHz

15kHz

20kHz

Combined rate at 10^{34}/cm^2/s

ge 2. E_T W Z a

eng n eeced phcs chnne he ne nd he dubeb ect e cndeed. n he ce he eecnphn er he ecency W ! deca veus he ecency Z ! deca cn be ued, n ue 2 h he pm pn t cn be eeced a defi between he two ecence e dpng he pn t hc h bh ecences dp he me e, ho n n he me ue. he me meho d ued muns nd ¿ hee no m pmzn he cn et e nce hee no en ncude a et er euemen even have a ecnd et hc h, huh by denn a wer E_T hn he edng e a peen t n he even he ep n h p cedue evue he pm ecences ec h he ur b ect cees nd hen eee he ene p cedue h h dfieen t ev e er cn e h he ev e e n cnder cb ect e a med number cee .. Leve-1 Tigger Tbe

h he cnn decb ed peu , he p p e ev e er bes h e ued n he peen t pp er uher n he T hms nd pemnce e ed n bes 2 nd 3 w nd hh umn y ep ec e . he hehds ued cep nd he E_T p_T vue hc h he ecency he er % mm um vue. hee no en a „et er w umn y becue hee e be ned en he w ncu e mun hehd. n bh ce a 1 z bnddh ced mnm umb even hc h be ued cbn

Tae 2. L w y. v av m h

Ter hehd e um u e e eV ec) z) z) ncu e ed eecnphn

deecndphn ncu e ed mun dm un 3 ne ¿et d ¿ et e e et

et * E_T * eecn * ¿et * mnm um b cbn)

Tae 3. L y. v av m h

Ter hehd e um u e e eV ec) z) z) ncu e ed eecnphn

deecndphn ncu e ed mun dm uns 5 ne ¿et er d ¿e e e e et * E_T * eecn * ¿et * mun * ¿et * mnm um b cbn)

nd mnng pup e

.. vent ener tin nd ete ct Simtin

he udes he T have been pemed h m ued even by c ng pces huh a ec m un he deec ddng peup even he ddn n ecns hh) umn y cndn nd ppng he

CMS High Level Tigger

T hms he dzed d Sndd Mn e ene uc h P ] nd SET e ued m ue he cns between two pns p s = Te Event mpes have been eneed he mun, eecn, bnd ¿ nd et n mpes we he peup mnm um b cn n ev e ces p ec ce h be en enue n ecen t but cect mpe enen. n empe he enen he mnm um b bc und T udes n vng muns eed meh dfieen hn udes hut muns nce eve ched pn kn h a mmen um b ove a ew e c cn pen decay n a mun, penee n he mun em, nd be mmeued a hh- p_T mun becue mupe ceng huh he n y e. A cmpee m un h bc und wud be Pe phb e, hence a weh ng p cedue ued. e e en n e A p cedue h been devep ed e n ccun t he efiec he peup n he mun em, deed n F he et er mpe a c ecn weh ng ec hnue pped we Aen n h been pd he peup mpe enue h he med cs nd eue even n hee mpes does n ed oveemed er es due a ew ecung even F he T udes peen ed n h pp e he MS deec m un pc ke, MSM ] ued. n ppcn he E ] deec decpn nd m un MSM ued decb e he deec eme nd me ncudes nd ues nmn b ut he mnec ed. MSM eds he nddu eneed even nd m ues he efiec ene mupe ceng nd ho weng n he deec me h E he avee e ze a ne event hee udes b ut 2 M he PU me eued m ue ne event n a 1 z PU nes m s a mnm umb even s a 1 TeV det even I fl he T eecn eecns nd phns p ceeds n hee ep he ep ev e ues he cmeer nmn ne. he ne ep ev e demnds h n he pel deec cnen t h n eecn cndde. Mc hng ene n he eecmnec cmeer E h h n he pel deec ue mc h, p he eecmnec e n two cee eecn cnddes ne nd dube nd b ove ncn hher hehd phn cndde n he n ep ev e he eecn eecns ues u c k ecnucn, eeded m he pel h bned he mc hng ep. F he cmeer ecnucn { cueng wed by ene nd pn meuemen t { he emph pedmnn n he ecnucn eecn becue he n ee mmen um hehds eng n eecns e much wer hn he phn Snce he mun t me veed n he c ker vume m ne dn enh cen p ne he chene E

CMS High Level Tigger

cueng ncude ene ded by eecn Phns h have cn veed n he c ker me e deue ecnuced by he eecn hm F he n hher pecn ecnucn phns eeen h uncn veed phns be ecnuced ung ene ums ed c nd h c ker nmn be ued he cueng cn veed phn Such hms h mp ve he phn ene eun, e n nece he T eecn.

.. Cimeter Recntctin: Cteing

he ep n he ecnucn n eecn n he hev el Ter he cueng he ene dep n he E nd he eme he eecn ene nd pn m h nmn. n he bel ecn h n v es he ene deped n he ed une c ne, n he endcp ene deped n he 3X_0 hc k peho wer deec Eecns de n he me between he n ecn pn t nd he E he bendng he eecn n he mnec ed eu n n zm uh p y ene ec hng he E he eecn ene cn be ceced by mng a up cue ng a ` d. h cuer cue ced a up ecue

... Te Ind Agitm he nd hm by a ec h eeds hc h e dened c h n ene b ove a cen hehd. Sng m he eed pn, dcen t c e emned, cnnng n ` nd hen n ·. ng ec h cn ne c e dded un eher a e n ene a c h h n been ed ut encun eed. he cueng m he hhe E_T eed n he eed nd he c ncuded n he cuer e m ed er beng ued be n ncuded n a ne cuer n much he me way ene cueed he ev el cmeer ce nnoveppng cue cn n un be cueed n cmec up ecue he p cedue eeded by ec hng he m eneec cuer nd hen cecng he neb y cue n a ve n w ·ndo w nd much der ` ndo

... Te Hybid Agitm F ne ho we uc h he p duced by uncn veed phn he p duced by eecns n e bem cndn ene ums ed c e a beer ene eun pemnce hn ene ums c ceced dnmc ccdng a cuer bump" ndng hm. he bd hm ues he ·¡ ` eme he bel c ep he no ede he e ho wer hp e n he · decn ng a ed b hee e c n · he ec hng dnmc eped bemhun ene n he ` decn. he bd hm ued ecnuct eecns h p_T > e c n he be cn hen ng m dep ene n nddu cue empe hen mng a cmec n cu he bc cue he nd hm e

CMS High Level Tigger

me pppe b ec w h. Fuher de n he cueng hms cn be und n eeence

.. nc Recntctin ith te eer

Much he endcp coveed by a peho wer deec h two pnes cn p edu he ene deped n he peho wer deec hc h b ut 3X_0 hc needs be dded he c cue he ene n he c cueed ung he nd hm nd he cue e ced m up ecue A peho wer cuer cnuced n ec h pne, n n t ec h c cuer he up ecue he ec h ea n he peho wer ceneed n he pn t deemned by ep ng he c cuer pn he peho wer pne n he decn he nmn veex pn.

.. ner gy nd itin Me ement

... itin Me ement Uing Log-eigting Tecniqe A mpe meuemen t he ho wer pn cn be bned by ccung he ene eh ed men pn he c n he cue o eues need be ddeed n me de n der bn a pece pn meuemen he he pece denn he c pn he e pn he c depends upn deph becue he c e fip n n nd he ncden t pce nd ho wer decn n ec pel he c he e pn he c h us dened he (·;` ) pn a pcu deph. he deph hc h he ho wer mm um occu en he nudn bcen e he ho wer hc h h a hmc dependence n he ho wer ene . h deph uh he nudn cener y he ho we nd pm men vue ves hmc h he ho wer ene . hee a dependence n pce tp e: eecn ho we have a mm um b ut ne dn enh e deep hn phn ho we n he pn meuemen t ued bh nd nd bd up ecue he deph meued m he n t ce he c ng he decn m he nmn veex pn he pp me ho wer pn ccued ung he hmec ene weh ed men he ho wer n t ce cene he ene dependence ccun ed h a hmc pmezn he ecnd eue h eues me deed emen t eed he e ho wer hp e. Snce he ene den y does n away ne h dnce m he ho wer but her ep nen , a mpe ene weh ed men c enees ded nd he meued pn bed wds he cener he c cn nng he e ene dep A mpe hm, hc h eds deue pecn cn ung he weh ed men, ccued ung he hm he c ene x = P x_i ¢W_i P W_i

CMS High Level Tigger

h he um over c he cue nd hee x_i he pn c i, nd W_i he weh t he c { he hm he cn he cuer ene cn ned n he c ccued h he m u

W_i = W_0 + n

E_i P E_j hee he weh t cnned be p e, hee et ze W_0 hen cn he me cn ene h a c cn have nd cn bue he pn meuemen So h h been decb ed ee he meuemen t he pn a ne cue he pn a up ecuer ccued by mng he ene eh ed men he pns cmp nen t cue F n eecn h h ded n he me h meho d ecnuct pn p ducn.

... ner gy Me ement nd C ectins he meuemen t ene n he c bned by mpe ddn he dep meued n he c { huh me cmpex em have been pp ed Even n he e n coveed by he peho wer deec he ene cn nmen t he cueed c n cmpee. he ecnuced over he ene ev el ene dbun, E / E_{ue} , ho a pe a ew pecen t e hn un y, nd a ng n he w de due nneco veed bemhung ene . he un p he dbun cep nd uh , he ene h wud be ecnuced m n eecn n he bence bemhun he mun t c ker me ves n h ·, ho n n ue nd h us does he mun t bemhung dn, a vn n he cn even n he a uncn · ep eced. h neb eds a m vn n he pe pn a uncn ·. he ene ce cbed" ung cecns dened pce he pe n E_{ue} ee ue he cecns e pmezed n ems he number c n he cuer (f (N_{cry}) cecn h heps mnmze he edu dependence n bh E nd · he ene ce. Fue 5 ho n empe, E_{ue} a uncn he number c n a ecnuced bd up ecue eecns h_T < e c, eher h a ed pnm uncn.

... ner gy nd itin Me ement efmnc e F hee pemnce ues n ed ev e er pp end eueed, hc h eu n b ut % necency mn due bemhung dn n he n en b ut % but no er hehd pped. Fue 4 ho he dbun E_{ue} p_T = e c eecns ecnuced ung he bd hm n he be nd ung he nd hm nd he peho wer n he endcp. he ene eun pmezed n two wa n ems he ed dh he un p he dbun ed between - � nd � nd n ems �_f , dened he hdh cn nng % he

CMS High Level Tigger

ge 3. a · t k

0 1 m s m s m

E p_T

0 1 m s m s m

E p_T

ge 4. E E_{ue} p_T = c L I w E E_{ue} . v „ v by �_f ,

0 N

E

ge 5. E E_{ue} a n b a a p

dbun { he dbun un hen �_f u he un m hen he dbun h me ncn t hen �_f p des me meue h he pmeer �_f p des a cn venen t meue pemnce hc h deue eec n phcs pemnce e n ecng n ncnce

wh nn a cmpn, h uncn veed phns h a p_T p ecum n he ne < p_T < e c cn be ecnuced, n he bel ung a ed ndo w n ·¡ ` 5£ 5 c nd n he endcp ung a 3£ 3 ed ndo w h mpct pn cecn, c heng n bh ces a eun �_f = % w umn y. Fue 6 ho he pn eun n · nd ` he me mpe. Tbe 4 es a me cmpee pemnce eu eecn ecnucn n bh he bel nd endcp. Vues p_T = e c eecns e en, eher h vues eecns hang a p_T p ecum n he ne < p_T < e c. he �_f vue n en he · eun becue n ce he me he un vue.

.. Leve-.0 See ctin f e ctrns nd tns

he ep he ung n cmeer nmn, ecnuct n E up ecuer n a en p eced by he ev e e he up ecuer eued hn he pecn phcs duc en he E hc h bned by emo ng he beendcp nn en m he ove covee

CMS High Level Tigger

Tae 4. p p L t P �E �_f E �(·) �(` ) �_f (` ) j·j < p_T = c 1:1 £^{¡ 3} p_T = c £^{¡ 2}s^{¡ 1}) 1:1 £^{¡ 3} p_T =^{¡ 2}s^{¡ 1}) 1:1 £^{¡ 3}

< p_T < c^{¡ 2}s^{¡ 1}) 1:2 £^{¡ 3} < j·j < I w p_T = c 1:8 £^{¡ 3} p_T = c £^{¡ 2}s^{¡ 1}) 1:8 £^{¡ 3} p_T = c^{¡ 2}s^{¡ 1}) 2:0 £^{¡ 3}

< p_T < c^{¡ 2}s^{¡ 1}) 2:2 £^{¡ 3}

0 0 s s

f f p_T

0 0 s s

h h p_T

ge 6. P p_T = c L,

j·j < h nn en n hdo wed by c ker cbes eng huh he p between he bel nd endcp. h en cmpes he er wer n he endcp. he two c n he bel e emo ved m he e he ecuded ea h us cove < j·j < he up ecuer hen eued have E_T b ove a hehd hc h chen e % ecency eecns he me pn t n he E_T ce hc h he ev e er h % ecency . he me hehd eued bh b ec n he deecn e At L = 2 £ cm^{¡ 2}s^{¡ 1}he hehds e eV he ne, nd eV

CMS High Level Tigger

0

1

2

0 1 2

D p^T T Y )

h

R Z

ge 7. F E_T a ·, by a 1� v p

he dube eecn e he cep ndng hehds L = cm^{¡ 2}s^{¡ 1} e eV nd e h cut n he n ee ene ecnuced n he E ncees he eecn e eecns by b ut a c tw Sme enemen h ev e eecn cn be ened, but have n been ued n he bc eecn p cedue hc h eu e hee peen ed. F , he ev e 3 eecn ues cu n pue cmec un es { E n nd n E hdnceecmnec) cut { hc h cud be pped n eer e. Secnd , a ncn t cn bun he n ee ene eun cmes m he c k no ede, h e, he nudn veex pn. he cn bun he cn E_T eun, a uncn ·, due a 1� h he veex nudn pn cm ho n n ue A m mp vement n ecency wud be bned by mng he eecn hehd cu n two e a er cut ev e wed by he u et cu a er e, er he pel mc hng ev e hc h es a pece nudn veex pn.

.. Leve-.: Mtcing f S e-cte to Hits in te ixel ete ct

he mc hng up ecue ecnuced n he cmeer h n he pel deec es dv n e he ct h he ene eh ed avee mpct pn t n eecn nd he bemhung phns h ded, pece hee a nndng eecn wud have mpced. h pcep n t h he pn meuemen t he up ecuer emp deemne. h pn t cn be pped bc k huh he ed bn n eme he decn he eecn he vee nd he h pns ep eced n he pel deec Snce m he c ker me es er he pel deec m eecns do n de ncn bee nd m phn cn vens e pce er So mc hng h e en by m eecns nd by ew phn he yut he pel em ho n n ue he cn n uus nes ho w he

CMS High Level Tigger h

h

z – ge 8. F p v L p z = §

mm um vues he E bel nd endcps nd he dhed nes cep nd eecns eneed z = § cm away m he nmn vee F he cue he ends he E be pel d e needed we bel pel ye F endcp cue he m pel bel nd pel d h depends n bh he peudpd y nd he z eex he eecn. h he eme ued h m un udy hee a ecency n he hh j·j en he E endcp hee, n me ce he eecn es huh n ne pel ye he uer bel yer nd he uem endcp d he pel deec ed nd may n be peen t he up he ep emen he m un he T eecn w umn y mde by dcdng pel nmn n hee yehe meho d p ceeds

he eecmnec cuer es he ene nd he pn he eecn cndde. he n ee mmen um cmpued m he meued ene nd pn he cue he ep eced h pn n he pel ye emed by ppng he eecn n wds he nmn veex ung he mnec ed mp. A ec h ea dened n he nnem pel ye uneced n z, nd dh n ` pc md) he mn pmeer ued cn he h ne he pel mc hn he e n he ccued h pns e due he ped n z he veex pn nd he pecn he ` meuemen t n he cmee At h e he e n he cuer E_T meuemen t cn bues ve e he uncen ty n he ep eced h pn n he pel deec a cmpbe h und hn he ec h ea n he nnem pel ye a beer eme he nudn (z) veex pn bned by n ep ng he ne m he cuer huh he cep ndng h he bem ne. mn vues x nd y codnes he veex e umed. no h und n he ec h ea he nnem pel ye he ec h ep eed n he ne ye he c k pped m he ne emed veex he ne pel

CMS High Level Tigger

yer huh he cmpbe h n he ecnd) ye he dmnng uncen ty, n he r ¡ ` pne, eu m he eme he E_T he eecmnec cue nd h us he dus cu ue he eecn c ut h a ve m uncen ty nce he dnce m ne pel yer he ne h ndeed, umng a h n he r = 4 cm ye he dnce between he h pedcns n he r = cm yer p_T = ec nd p_T = ec eecn wud be „m { e hn he ze a pe n he r ¡ z pne, he mn uncen ty cmes m he veex z.

nher cmpbe h und, he cuer den ed n eecn, n eeced a e hee e no cmpbe h n he cuen t ye hee may be ne me pel yer e nd he ec h ep eed hee.

he ec h mde tce, nce ec h che. n he ep he ec h he eecn nd pn ec h e cn ovep, but n he ecnd ep, hen a cmpbe h pped nher pel ye he p_T needed he ec h e dfieen t ches ovep m 1 Te c.

F w umn y bh he ed nd u pel deec cnuns e n veed. ng he nner pel ye ne eu n a e necency (» %) n he ed pel cnun, he w umn y ed pel deec hm uppemen he pel h h h und n he cn p yer he c ke nd ens me he ecency . Me de he ev e pel mc hng hm e en n eeence he eecn" veus ecency bned m he ev e pel mc hng ho n n ue e w umn y (L = 2 £ cm^{¡ 2}s^{¡ 1} nd h hh umn y (L = cm^{¡ 2}s^{¡ 1} he ecency ccued ung n eecn mpe png he ev e hehd. he eecn" ccued m he ne eecn e n he et bc und png he ev e hehd nd he ecency he eecn hm n a et mpe. n pcce, ne nd dube phn ems e ceed by ppng n E_T hehd he even eeced by he pel mc hn F a % ecency he eecn c e w hh) umn y. F he w umn y ce two dfieen t cu es he ecency veus eecn, cep ndng he u nd ed pel deec cnun e ho n n ue 9 e he pemnce hh umn y, ho n n ue 9 h ve m he w umn y pemnce hut ng h ep ect eecn ecency , but hee a ncebe eecn power hc h cn be bued peup h he hh umn y ue ho he pemnce n a me eced cen en (j·j < hee he ecency nceb bee A m cncun ec hed w umn y n ho n

5

2

e^A

5

|h| L |h| L

2

e^A

ge 9. v L L w y (L = 2 £^{¡ 2}s^{¡ 1} e p w e p y (L =^{¡ 2}s^{¡ 1} w e e j·j <

.. Leve-3 See ctin f e ctrns nd tn: Incin f F l Trcking Infmtin

he ev e eecn ncudes uher euemen needed ec h n ccepbe e n ne e. he u event nmn, ncudng c avbe, but me he cu ued { hdnceecmnec ene cn nd cmec n { ue n cmec nmn.

... e ctrns he ev e eecn eecns h eecn c ndn eeded by he ev e pel mc h. To mn n hh ecency c ndng mde h ve e cut pmee u e hen mde n bh E nd n he dnce between he up ecuer pn nd he ep ed c k pn n he E n he nudn codne, ¢ ·c k - cue hc h n h ded by bemhun n he endcp a cut n he ene und behnd he up ecue n he epeed a cn he up ecuer ene , E, und e ueul ddn eecn Fue ho n empe, he E dbun bel eecn nd et bc und eecn cnddes n he bel er eecn ev e wed by e c k ndng eeded h he ev e pel mc he hen he dbuns e b en don ccdng he number h ced n he c he dh nd pp n even n he he dbun eecns und v eecns hc h de e have c h me h nd a beer meued mmen um he n bc und ves h he number h ence nceed

CMS High Level Tigger

0 1000

2000

3000

4000

5000

0 0.5 1 1.5 2 2.5 3 E/P

El ect r onsP_T 10- 50 GeV Barrel

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

0 0.5 1 1.5 2 2.5 3

Wei ght ed j et bkg 30% over f l ow

E/P

A rb itr ar y U ni ts

R at e (H z)

ge 10. E w L w by k by L (L = 2 £^{¡ 2}s^{¡ 1} ov

pemnce cn be bned by pmzng he E cut a uncn he number h n he c Specc , he udes dcued be w he ng eecn cu wee pped: E < he bel end cp E < n he endcp, nd n he bel a c E pn mc h n · ·c k - cue < 0: At hh umn y he ddn eecn power n cu ued educe he bc und ne eecns m e hee n ec hnues have been uded: E n, pec k n, nd uc k n. Tc k n h he dv n e h e en e peup, hc h he dmnn t uce n necency hh umn y, becue n c ced h he pm veex e eeced he n cu he eu peen ed n he bes be w ue no n eecns w umn y, nd a mpe pec k n cut hh umn y.

Fue ho he eecn n et bc und, ped he ecency he eecn hm n he et mpe. h cmped he ecency n eecns m W ! even hen a pec k n cut pped er he ev e eecn hh umn y. n ddn, n even hee a c k cn be mde m he pel h he ev e cndde e ued. he dfieen t pn n he p cep nd dfieen t cu n he number h pel c h p_T > 1

1

0 1 e e

5 en )

R R R R s

ge 11. v Ws a k L L =^{¡ 2}s^{¡ 1}. R p t t v

Tae 5. b L

£^{¡ 2}s^{¡ 1})^{¡ 2}s^{¡ 1}) E_T > £^{¡ 2}s^{¡ 1}) 7 E_T >^{¡ 2}s^{¡ 1})

E_T^1 > E_T^2 >

e c und hn cnes dfieen t ze

... tns Fuher E_T hehd hher hn he pped ev e e pped up ecue ne nd dube e h he ev e pel mc hn he even png hee cu m he phn em. he dphn hehds e mmec, chen be 5 eV wer hn he ne n cu ened he Sndd Model H ! � ec h he ne phn hehds e chen e n ccepbe e. Tbe 5 he hehds nd he es bee uher ev e eecn. c unds cn be eeced ung c k n cu nd by eecng …^0 bed n he

Tae 6. by L T w y. …^§ …^0 ov …^0 v

2 £^{¡ 2}s^{¡ 1 ¡ 2}s^{¡ 1} T T W ! : W ! :

b ! e: b ! e: D Z ! : » 0 Z ! : » 0

D » 0 » 0 L:

e ho wer hp e. enng he nudn codne he veex a ncn t ue he n he H ! � n chnne F even hee ne me he phns h cn veed n he c ke he c k emen t nd he E cuer cn be ued ce he vee he veces n he emnng even cn be und ung hms h choe he c k veex ced h he e c k c y. he ecency H ! � % a et eecn c n he hh umn y ennmen

.. Smmy f e ctrn nd tn HLT See ctin

... in Rtes to emnent St ge he eecn nd phn es uput by he T bh w nd hh umn y, b en don by cn bun, e ed n be F he umn y eecn a e cmec n h been pped he phn ems E E_T n a cne dus ecudng he up ecue e hn e but no n beynd h he ev e er h been pped he eecn em To cn he twphn e he hehds have been ed E_T^1 > e E_T^2 > eV eu he n ne cu ened H ! � h educes he e m z 5 z, nd h a nebe efiect n he ecency , ho n n he ecnd cumn n be A u pmzed eecn n v e c k n n he phn ems h p epcng he cmec n nd he ed hehd) nd c k n n he ne eecn em. h cn educe he e b ut z, hc h n h bc und, h he n ducn n a m uher necency . F he hhumn y eecn, pec k n h been pped he eecn em, nd u c k n h been pped he phn ems no c k h p_T > 2 ec n a cne ¢ R

... Sign ciencies f e ctrn nd tn HLT he ems hee m w eued cn he bc und es e he neeecn nd dubephn em he ecences he deca W ! nd H ! � e ued

Tae 7. H ! � (M_H c^2) c L = 2 £^{¡ 2}s^{¡ 1}.

p_T L L L L L £ L

Tae 8. W y c

2 £^{¡ 2}s^{¡ 1 ¡ 2}s^{¡ 1}

p_T > c p_T > c L L L L L T L L

benchm Tbe 8 he ecency ne eecns m W decay huh he cmpee eecn chn, L = 2 £ cm^{¡ 2}s^{¡ 1} nd L = cm^{¡ 2}s^{¡ 1}. Even e peeeced eung he eneed eecns be hn he E duc en j·j < h he en < j·j < ecuded. he emec ccepnce pp me % nd n ncuded n he ecency . he ecnd nd uh cumns he ecences eecns h have p_T eer hn he ev e nd ev e % ecency pn he ecences L = cm^{¡ 2}s^{¡ 1} e n h wer hn he w umn y. he mn dfieence cmes m he due he ddn n cu { tpc a % per b ec Tbe 7 he ecency H ! � a h m M_H = e c^2 huh he cmpee eecn chn, L = 2 £ cm^{¡ 2}s^{¡ 1}. n he peus be, even e peeeced, eung h he eneed phns hn he E duc en. he emec ccepnce %. he ecnd cumn ho he ecency even hee he two eneed phns , n ddn, he cu cuen umed ne n n h chnnel { E_T^1 > e E_T^2 > e

... CU Uge f e ctrn nd tn HLT Tbe 9 ho he PU ue he T eecn, benchm ed n 1 z p ce et bc und even w

Tae 9. L T L = 2 £^{¡ 2}s^{¡ 1}, b 1

T ev el Men PU me m ev e ev e event ev e ev e event ev e ev e event T mev e event

umn y. At hh umn y he me en he unpmzed b ec h E cue ev e e nceed nd he ove PU me per ev e even a umn y L = cm^{¡ 2}s^{¡ 1} b ut hee mes e, L = 2 £ cm^{¡ 2}s^{¡ 1}. Pemn eu ndce h h cueng me cn be educed by a c » ung en ecnucn.

M I fl

he mun eecn he T p ceeds n two ep , muns e ecnuced n he mun chm be hc h cnms he ev e decn nd enes he p_T meuemen t ung me pece nmn; ecnd , he mun eces e eended n he c ke hc h uher enes he p_T meuemen er ec h ep, n pped he mun cnddes { he cmeer beng ued er he ep nd he c ker er he ecnd. he mun c k ecnucn hm ued by he T eeded by he { up u mun cnddes und by he ev e b Mun Ter ee pp end ncudng he cnddes h dd n nece ed a ev e er ccept by he b Te he hm ues he ecnuced h bu m he dzed n n he mun em, nd cnuc c ccdng he mn er ec hnue he eung eces e ued vde he ev e decn we ene he mun meuemen t n h ev e mun eecn. he b he ev e mun eecn dd cn c ker h he mun ec , h us e mp ng he mun mmen um meuemen t nd hp enng he er hehd. n ce cn be pped he mun cnddes p de ddn eecn: ev e ung he cmec ene um n a cne und he mun, nd ev e ung he number pel c n a en und he p eced mun ec . h uppees muns m …, nd K deca

.. Mn Recntctin

... Mn Stnne Recntctin nd Leve-2 See ctin ecnuced c k emen m he mun chm be e ued mun den cn nd eecn

CMS High Level Tigger

-1 -0.5 0 0.5 1 0 200 400 600 800 1000

1200 (a)

-1 -0.5 0 0.5 1 0 50 100 150 200 250 300 350 400 (b)

-1 -0.5 0 0.5 1 0 100 200 300 400 500 600 700 800 (c)

ge 12. p_T^{rc} p_T^g p_T^g p_T^g p_T^{rc} L , y j·j < < j·j < < j·j <

ev e he e vec c k pn, mmen um nd decn) ced h he emen und n he nnem chm be e pped ut wds huh he n y e ung he EE pc ke hc h es n ccun t he mun ene n he me he efiect he mupe cen nd he nncnn t mnec ed n he mun em. he eme he mmen um m he ev e b Mun Ter ued n he c k ppn n he mnec ed. he pedced e vec he ne meuemen t uce cmped h eng meued pn nd upded ccdn ung a mn er ec hnue. n he bel chm be ecnuced c k emen e ued meuemen n he mn er p cedue; n he endcp chm be hee he mnec ed nhmeneu he nddu ecnuced h benng he c k emen h e ued. ecnuced h m PC chm be e ncuded. he p cedue eed un he uem meuemen t uce he mun em ec hed, hc h pn t a cnned he c k pmee wng m he ude n, pemed under he umpn h he mun cndde ned m he n ecn en dened by he bem p ze: �_{xy} = „ m nd �_z = 5:3 cm; he bem p cn be deemned m mnm um b even he ve he un n bh he d nd bc d ppn u decb ed, a h n dded he mun ec cn bun he ´^2 eceeds he eung c k pmee pped n wd he cn vee e ued eect ccept he event uher ev e p cen Me de n h ndne mun ecnucn cn be und n eeence Fue ho he eun he n ee mmen um deemned by he ev e 2 cnned muns m W deca hh umn y. he dbuns e b en up n hee peudpd y n e bel (j·j < ovep < j·j < nd endcp < j·j < n hee hee en he ed p_T euns e %, %, nd %, ep ec e .

CMS High Level Tigger

... Incin f Trcker Infmtin nd Leve-3 See ctin he ev e mun ecnucn cn eendng he mun eces ncude h n he cn c ker em. Sng m a ev e ecnuced mun, he mun ec ep ed m he nnem mun n he uer c ker uce, ng n ccun t he mun ene n he me nd he efiect mupe cen h ev e he EE pc ke cuen ued he ppn huh he n nd cmee Scn ye cmpbe h he mun ec e hen deemned, nd a en n ee hn hem dened pem en c k ecnucn. he deemnn he en n ee bed n he c k pmee nd uncen es he ep ed ev e mun ec , bned h he umpn h he mun nes m he n ecn pn t decb ed n he peus ecn. h h a ng mpct n he ecnucn ecency , e e, nd PU ecnucn me: we meued muns e ecnuced er nd h hher ecency hn po meued ne nde he en n ee n cnddes he mun ec en eed e bu m p ecnuced h he two h mng a eed mu cme m two dfieen t c ker ye nd cm bnns cmpbe pel nd dubeded cn p ye e ued n der c hev e hh ecency . n ddn, a bem p cnn t pped mun cnddes b ove a en n ee mmen um hehd bn n ec pmee Sng m he en eed a c k ecnucn hm bed n he mn er ec hnue, ued ecnuct c nde he eeced en n ee he c k ecnucn hm cn he ng ep ec budng eeded pen ecnn ec cenng eun m bue nd ec mo hng n n he ep, he ec buder nms ec h eed n a et ece Sng m he nnem ye he ec pped he ne c ker yer h ec hbe, nd upded h cmpbe meuemen und n h ye n he ecnd ep, he ec cener e es m bues between mupe eces h may eu m a ne eed n he b he number h nd he ´^2 he c k n he n ep, ecnuced c e nce n h ecnuced h n he mun chm be ncuded m he n ev e ecnuced mun, nd eeced n he b a ´^2 cu Fue ho he eun he n ee mmen um deemned by he ev e 3 cnned epeed by he dbun he un y p^{rc}_T p^g_T ) / p^g_T hee p^g_T nd p^{rc}_T e he eneed nd ecnuced n ee mmen ep ec e . Muns m W deca hh umn y e ued. he dbuns e b en up n hee peudpd y n e bel (j·j < ovep < j·j < nd endcp < j·j < n hee hee en he ed p_T euns e %, %, nd %, ep ec e . he mp vement n eun over he ndne mun meuemen t m ev e ubn he ecency he ev e c ng hm e e he ev e eecn ho n n ue a uncn · ne muns h p_T > ec nd no peup.

CMS High Level Tigger

-0.1 -0.05 0 0.05 0.1 0 200 400 600 800 1000 (a)

-0.1 -0.05 0 0.05 0.1 0 50 100 150 200 250 300 350 400 (b)

-0.1 -0.05 0 0.05 0.1 0 100 200 300 400 500 600 700 800 (c)

ge 13. p^{rc}_T p^g_T ) / p^g_T ) p^g_T p^{rc}_T L , y j·j < < j·j < < j·j <

m| h |

0 0. 1.5 2 2.5

Efficiency

0.8 0.82

0.84

0.86

0.88 0.9 0.92

0.94

0.96

0.98 1

ge 14. L a · m ov < p_T < c. w

he muns wee eneed n p_T up ec. he hmc ecency tpc %, ecept n he peudpd y n e < j·j < hee he nd SC ems have be cm bned ecnuct muns nd he ecency b ut %.

... Mn Itin he n eed e muns dmned by muns m c, nd … deca ho n n ue hee muns e ene ccmpned by her neb y pce hey cn be uppeed by n cu hee n ec hnues have been uded. he cmeer n) bed n he ndd ec hnue ummng he cmeer ene n a cne und he

CMS High Level Tigger

threshold [GeV/c] m Tp 0 20 30 40 50 60 70 80

Ra te [ Hz ]

10^{-2}

10^{-1} 1 10 10^2

10^3

10^4

10^5

10^6

total –p/^– K L 0 K c b t _– W_* g/^0 Z

ge 15. In m a m p_T y L =^{¡ 2}s^{¡ 1}. m

mun, nd cn be ued h he ndne mun ecnucn ev e weve bed n he cmee h ec hnue becmes e efiec e hh umn y me peup ncuded n he um. he ecnd ec hnue pel n) bed n he p ecnucn c n he cn pel deec n h ce, n deemned n he b he um he n ee mmen he c n a cne und he mun. h meho d, hc h cn be pped hen c ker nmn ncuded ev e e en e peup, n c nng m he me cn veex e cndeed. weve eues he ecnucn hee pel h ut he hee ye n he pel deec eve c h en, en e necences nd may n be ueul n ng cen hee n two pel ye e ned. he hd ec hnue, c ker n, ues u c ecnuced en . h meho d me bu hn pel n, but me me cnumng ep ec hh umn y. F hee ec hnue cnes e dened by he cndn ¢ R • ¢ R_x , hee, ¢ R = q ·)^2 + ` )^2 h ¢ · nd ¢ ` he dnces m he mun decn n peudpd y nd zm uh ne, ep ec e . he P E_T deped n he cne n he ce cmeer n he P p_T c n he cne n he ce pel nd c ker n e cmpued er ubcng he mun cn bun he ced ve vue) nd cmped h a pedened hehd. F ec h hm, bh he cne ze nd he hehds e chen by mmzng he eecn a eeence bc und mpe he keepng he ecency a eeence n mpe b ove a en nmn vue nmn ecenc he hehd deemned ndep enden n bns n ·, n der un ee a n ecency a uncn ·.

he eecn power mun n hms depends n he p_T he mun,

CMS High Level Tigger

nce p_T muns e uu ccmpned by w ene e h may be be w he n ene mmen um hehd. h pcu eev n t ev e hee he eedhuh p_T mun e. muns w p_T h e n ecnuced hh p_T mun cn mnes he p_T p ecum even hh hehd To ecude hee mun he eeence bc und mpe dened a mpe mnm umb even cn nng n muns h p_T b ove e c e c) hh umn y. he dect W ! „” decay ued eeence n nce cn ns we ed muns h deue p_T p ecum. he eu he pmzn p cedue h n y pedened nmn ecency vue a cne ze chen, h hehds dened n bns peudpd y. F hee n ec hnue tpc vues he pm cne ze ¢ R_x v m

he mn eues he hee n hms e be decb ed n he ng ecn A deed decpn cn be und n eeence

... Cimeter Itin he cmeer n hm ues he mun decn he mpct pn t he denn he cne he ecn he ene dep dne ndep enden n he E nd he he ene bned a weh ed um, E_T = fiE_T^{E CAL} + E_T^{H CAL} , hee fi … 1:5 und be n pm um vue he n ec hnue. hehds n E nd E_T n nddu E c nd we e pped n der eect ne nd peup dep he ene dep n a m cne und he ep ed pn he mun n he E bund ued ve vue nd ubced m he meuemen t n he cne. F E he n ee ene c hn ¢ R < 0: ubced. F hee he emen n much ce he n ee ene a ne wer ubced, chen he wer h hhe dep mng he he cener es ¢ R < 0:1 m he mun ep ed pn hehds n he ummed E_T v m 9 eV tpc cne zes

... ixel Itin A pel ecnucn hm pel h cmpbe h c h n ee mmen w 1 e c. he c k cnddes e ued pm vece c k cnddes h no cn ecnuced veces e eeced. he hm euns a veces h he cep ndng c nd he mmen pel c cn bung he P p_T n he cne e eued cme m he me pm veex he ev e mun, h us educng he efiect peup. he ve vue dened he p_T he mun cndde, e. he pel c k ce n decn he mun, hn ¢ R < hehds n he ummed p_T v m e c tpc cne zes he pel n hm cn be pped ev e mun cndde but becue he mun ec e we deemned hn ev e mun cndde he pm veex euemen t mu be dpp ed nd he cne ze nceed. he pemnce he n hm heee dfieen t ev e hn ev e

CMS High Level Tigger

... Trcker Itin he c ker n hm bed n he P p_T c ecnuced n a cne und he decn he ev e mun, neecng he cn bun m he mun e Tc e ecnuced ung en c n e. c k eeds e ceed ung p pel h n a en n ee he en dened by a veex cnn he mnm um n ee mmen um he c be ecnuced we a cnn n he c k decn he vee hehds n he ummed p_T ved m ec tpc cne zes

... efmnc e A ene n ven he n ecency n muns nd eecn bc und ep ed hee, hee he pemnce h ep ect p ecc ev e nd ev e e ncuded n ecns nd he n pmzn p cedue un ees by cnucn h he ecency he eeence n (W ! „” even a uncn he peudpd y nd eu eer hn) he chen nmn ecency . he ecency he bc und depends n he p_T he mun, ho n n ue he hh umn y ce hen he ecency he eeence n et %. To ho w he pemnce n hm nece p ec he bc und mpe nd he mnm um eneed mun p_T be en n ccun h pcu eev n t he ev e cmeer n hm. n h ce, he e dmned, n y p_T hehd, by he eedhuh ve p_T mun hc h cnn be eeced by he n hms but hud be eeced by he ened p_T hehd ev e Fue b ho he eecn power he n hm epeed he ecency bc und muns n mnm umb even h p^g_T > e c hh umn y, a uncn he peudpd y he mun. he ecency eeence bc und muns veus he ecency eeence n muns ho n n ue w umn y h p^g_T > ec nd hh umn y h p^g_T > ec. he bc und eecn cn be dued by chong dfieen t ecences he eeence n

.. Mn HLT See ctin

ee we decb e a p p e ncu e mun er bed n he ecnucn nd n dcued n he peus ecns demne he pemnce n he mun ... Singe-mn HLT See ctin A ne mun ncu e er med m he ng euemen At ev e w u y SC c mu be mc hed h PC c by he b Mun Ter n der enue a wemeued p_T . w u y hee mens h hee e no ng euemen n he number mun chm be ued, n hc h chm be n he en ced by he mun e ued, den he mun. At ev e a mun mu be ecnuced n he mun em nd have a vd ep n he cn vee n he bel en, e ne Tube)

CMS High Level Tigger

y 0 2 0

m(_Tp

p g 2 0

1 h| ‡e 1

2

3 4 5

T

‡ e

ge 16. m a m p_T m y, y, a m W

W 1 0

h m(_Tp

W 1 0

h m(_Tp

ge 17. m a m w y.

c k emen t ecnuced eued, nd he um he number emen nd PC h mu eceed hee. At ev e a mun mu have me hn 5 cn h n m he pe nd cn p he ove ecency muns p he ev e huh ev e ne mun er ce cumu e a uncn he eneed · ho n n ue Muns wee eneed n he n e 5_T < e c nd j·j < hut n y peup. he avee cm bned ev e huh ev e ecency hut n y euemen n he

CMS High Level Tigger

�mh^�

� � � � � �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

ge 18. e m L L L a m y.

p_T y j·j » m c b v

Pt [GeV/c]

0 1

0 2

0 3

0 4

0 5

0 6

0 7

0 8 0

E f ic ie nc y

0 0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9 1

a)

Pt [GeV/c]

0 1

0 2

0 3

0 4

0 5

0 6

0 7

0 80

E f ic ie nc y

0 0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9 1

b)

y y

ge 19. e m L L L a p_T p_T > c, p_T > c.

ecnuced p_T %, but wer n me pcu ens becue ps n he emec covee he chm be he ecency unn cu es a uncn he eneed p_T two dfieen t p_T hehds e ho n n ue he ecency ho n he cumu e ev e huh ev e ecency . he hehd ec h er ev el dened % ecency e e he peu ecenc nd cn be een h he mp ved p_T eun ec h ucce e ev el hp ens he unn cu e. he ecency ev e hh p_T muns und % he p_T vues ho n. ddn , he T e ev e mun cnddes mu he cmeer n ce he % ecency pn t he eeence n At ev e cnddes mu he c ker nd pel n ce heeer cec e eeed c ker n" n he ues h bh he % ecency pn t he eeence n he ne mun er es a uncn he p_T hehd e ho n n ue bh w umn y (L = 2 £ cm^{¡ 2}s^{¡ 1}) nd hh umn y (L = cm^{¡ 2}s^{¡ 1} ge 20. L T a p_T w y y. L L L L 2

he es e ho n epe ev e ev e nd ev e h nd hut n pped ev e 2 nd ho n he ne mun e h w eneed n he m un. he ncu e mun mpe cn bc und even e pn nd kns decang n mun nd en une pmpt mun p ducn p cees uc h nd hea v p ducn. he de e en n ue he p_T eun he er he er es cn be hher hn he eneed e At w umn y, he ev e ncu e nem un er e cn be educed z h a p_T hehd e c hen he n ce e pped. he e b ut z hut n ev e he me hehd. At hh umn y, a hehd e c educes he nem un ev e e z h n z hut n nd a hehd e c eds a e z z hut n he en h y n c hev es e eecn hher hehds cn be unde od m ue hc h ho he cn buns he ev e er e hh umn y m uces muns bee nd er n ce have been pped. he n ce n uppe he cn buns m c, nd … deca h educes he T e e hh hehd howeve hee he nem un e dmned by W ! „” deca er he n ce W deca ccun t % %) he ncu e nem un e a hehd ec ec) w hh) umn y. he ecency he T nem un er eect W ! „” nd t„t! „ + X even hee ne he p u eued decay n W ! „”, ho n n ue a uncn he p_T hehd w umn y. hehds e dened he p_T vue hc h he ecency muns % he mm um nbe ecency . pp me % bh he W nd p u deca h have a mun n he duc en j·j < e ecded by he ed nem un er a p_T hehd

CMS High Level Tigger

t hr es hol d [ GeV/ c] m Tp 10 20 30 40 50 60

Ra te [H z]

10^{- 1}

1

10

10^2

10^3

10^{4 al l}_{nmfi–p/–K} +X m fi c/ b +X m fit nm fi^– W -m^+m fi^*g/^0Z

( a)

t hr es hol d [ GeV/ c] m Tp 10 20 30 40 50 60

Ra te [H z]

10^{- 1}

1

10

10^2

10^3

10^{4 al l}_{nmfi–p/–K} +X m fi c/ b +X m fit nm fi^– W -m^+m fi^*g/^0Z

( b)

ge 21. L y m b ve b

� Tp 0 ci en cy

0

1

� Tp 0 ci en cy

0

1

ge 22. W ! t„t„ + X W ! y a L T p_T v w y.

e c. he ecences e % %) W p) deca a p_T hehd e c.

... i-mn HLT See ctin he eecn ce ec h mun n n ncu e dm un er e he me he he ne mun e ecept h he n ce need n be ed by ne he two mun n ddn, ev e bh muns e eued have ned m he me veex n z hn 5 mm educe e m muns n epe cn hee dm uns h have ¢ ` < j¢ ·j < nd ¢ p_T < ec e eeced n der emo ve e c he ncu e dm un er es e uded ung n ncu e dm un mpe cnng bc und even e pn nd kns decang n mun nd

2 4 6 8

T

T

5

T

T

ge 23. a b

p_T m p_T w y.

en une pmpt mun p ducn p cees uc h nd hea v p ducn. Me de e en n he cm bned ne nd dm un T es e ho n n ue a uncn bh he mmec dm un p_T hehd nd he ne mun p_T hehd bh w nd hh umn y. ndde wng pn w umn y a et e z a ne mun p_T hehd e c nd a mmec dm un hehd 7 e c. Sm , wng pn hh umn y e a ne mun p_T hehd e c nd a mmec dm un hehd e c a cm bned e z, a ne mun p_T hehd e c nd a mmec dm un hehd e c a cm bned e b ut z.

.. Mn HLT efmnc e nd Timing

... ciencies n Higgs Sign he ne mun nd dm un ecences he T eecn have been uded a uncn he m n he chnnel H ! WW^{(⁄)} ! „„” ”. he ecency veus he ne mun nd mmec dm un hehd ho n n ue nd b, ep ec e , mes nd e c^2. At w umn y, a ne mun hehd e cnd a mmec dm un hehd 7 e c, he cm bned T ecency % a m e c^2. F he chnnel H ! ZZ^{(⁄)} ! „„„„ , he cm bned ecency he T % %) a m e c^2 e c^2) he me hehds w umn y. he ecency becmes % %) he hehds hh umn y.

hee ecences e e e he even h e ne mun nde he emec ccepnce he e j·j < nd ne muns wo u dependng n he chnne nde he u ccepnce he mun em: j·j <

... in Rtes Witten to emnent St ge he ove mun T es nd ecences e ummzed n be w umn y nd be hh umn y. he ev e hehds ued e a ne mun p_T hehd e c

CMS High Level Tigger

threshold T m P 0 100 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 = 200_{Higgs}M = 160

Higgs M = 120

Higgs M

after Iso m L3 Sing le

threshold T m P 0 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 = 200_{Higgs}M = 160

Higgs M = 120

Higgs M

m L3 isol ated Di

(a) (b) Ef fici en cy Ef fici en cy

ge 24. H ! WW ! 2„2” L a m p_T p_T c^2

Tae 10. w y e e L h L

Ecency Ecency Ecency e z) W ! „” t„t! „ + X Z ! „„ ev el Sne ube e b e b e b ev e ev e n ev e ev ec 4 c ker n T

nd a mmec dm un hehd 3 e c w umn y, nd a ne mun p_T hehd e c nd a mmec dm un hehd 5 e c hh umn y. he T p eng pn t w umn y a ne mun p_T hehd e c nd a mmec dm un hehd 7 e c, nd hh umn y he p eng pn t a ne mun p_T hehd e c nd a mmec d mun hehd e c. he ecences eecng W;Z, nd pu deca muns e ed. he emec ccepnce ced ut nd % W deca % Z deca nd % p deca h e ne mun ng j·j <

Tae 11. y e e L h L

Ecency Ecency Ecency e z) W ! „” t„t! „ + X Z ! „„ ev el Sne ube e b e b e b ev e ev e n ev e ev ec 5 c ker n T

... CU Uge he PU ue he mun T hms h been benchm ed n n n el 1 z Penum II PU ung a mpe pp e weh ed mnm umb even nd W deca hc h e he dmnn t cn bun he e. he eu e en n be w nd hh umn y. Ec h ne epeen he avee me p ce n event png he peus ev e F ev e h epeen he me p ce n event png a ev e ne mun er h a hehd p_T > e c (p_T > e c) w hh) umn y. h vue, hc h wer hn h pp ed n he peus ecn, eds a cne e PU eme becue wer p_T muns e me me ecnuc he me p_T hehds e pped ev e nd ev e

ho n n he be, he me cmpee he T hm ecudng he EE une ppn huh n, hc h ncn e h he me. e hee e ubn ns be mde by epcng EE h a er meho d. F cmeer n EE ued ppn he E bund . he me ed n he w epeen he avee me p ent per ev e event by he mun T hm cng n he eecn power ec h ev el h educes he e he ne ev e h me mun pp me ms per ev e ccep ncudng he me p ent n EE.

J I fl

.. High Level Tigger et See ctin

To den nd eect a et b ect a mpe nd e e eed cne hm ued. he hm ues he cmeer we nd h two pmee he

Tae 12. m L T w y 1 v t av t

Men PU me mev en Men PU me mev en L = 2 £ cm^{¡ 2}s^{¡ 1} L = cm^{¡ 2}s^{¡ 1} p_T > e c p_T > e c T hm T Ecudng EE T Ecudng EE ev e meer n ev e Pel n Tc ker n T event

ze he cne R= p ¢ ·^2 + ¢ `^2 n ·-` pce nd he eed hehd. Pns er hdnzn e cueed" pce ev el n enee nd mc hed n · ¡ ` h he ecnuced e At he pn ev e he et ene cn ned n a enb n w cne n · ¡ ` pce. Tng n ccun t un emn he et ene eun pmzed a er cne ze. wever hen he e e ecnuced m cmeer we he er he cne ued, he eer he ne cn bun, bh due he eecncs nd due he peup pus undeng event ene depn he et ene eun dened he MS. he dfieence between he ene ev el et E_T nd he ecnuced et E_T dded by he eneev el et E_T (_T A cmpn hh umn y cndns he et ene eun ho n n ue nd cne e nd two pd y en j·j < nd < j·j < F w et E_T nd c bh pd y ens a cne ze eu n beer et ene eun. he pemnce he hm he er ev el he two dfieen t cne zes eed h ep ect he det n vn t m eun. A cmpn he ecnuced det n vn t m he e h m ce mc h he W decay pns n t„t even nd two dfieen t cne ze ho n n ue he det m eun, e c^2, m he un he ce he dbun) mp ved cne e cmped e c^2 cne e he eed hehd cues n necency w E_T e h depends n he de et men n. he euemen t a eed he er ev el heps educng he number w E_T e pc e hn e eung m ne nd peup, nd p eeds up he me et ndn Fue ho he et ecnucn ecency a uncn he et E_T dfieen t vues he eed hehd. Snce nne he

CMS High Level Tigger

E_T (GeV) 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

0 20 40 60 80 100120140160180200

s /E^T

R=0.7

R=0.5

E_T (GeV) 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

0 20 40 60 80 100120140160180200

R=0.7

R=0.5 s /E^T

ge 25. E_T a E_T , two j·j < 1 < j·j <

ge 26. h W y t„t two t (L =^{¡ 2}s^{¡ 1}

cuen t er eecns ue et hehds be w e a 2 eV eed chen. At hh umn y, w E_T e m he hd ceng cn be pmed hh E_T e h cn occur hen eher pces a w E_T et m a peup n ecn mpct he cmeer ce ne he w E_T e he hd n ecn. he eung hher E_T et eeed a e e F e e cn be und hen pces m dfieen t n ecns mpct n he p m y ec h her n he cmee n ddn, he mnec ed eeps ched pces h n ee mmen um

0

1

T

Z^¢ �

l n s t

ge 27. a a E_T y t

be w e c ut he bel nd n he endcp en he cmee h eepng efiect pev en me hn h he ched pces pn ed wd he bel m cu ng he cmee ev ee eng he n ee ene dbun n he undeng nd peup even b ove e he number e e und be m hee no unm buus way c a et e" e M e und by he et nder cn n me pces m he hd n ecn nd me pces m he peup even he deee ene h ccepbe v ccdng he pcu er nd phcs chnne n ene e e end have w E_T , be ne he EF bund nd have a bder n ee pe.

n empe e et eecn, ue ho pbe keep e e h E_T > h a enbe ecency he uppeng e e F h udy he dcmnng vbe ued he cn he et E_T cn ned n a cne. F n % ecency eecng e e mc hed n ·-` h he ene ev el e b ut h he e e e eeced.

.. et ner gy Sce C ectins

he MS cmeer em pmzed he pecn meuemen t eecns nd phn h a nnne ep ne pn Snce he ene a tpc pn n a et uh pp n n �, he ep ne he cmeer e a en n ee ene ves h · eung et enece cecn he et ene h be ceced ne n he eecncs nd peup ene .

ge 28. v e E_T a a v

he Mn e e e cbed n avee he ene et ene . h ec hnue ep eced ed eu h e u den c he h wud be bned m a u cbn ung phnet bncng n phn pus et d Fue ho he ze he tpc cecn T e bned m m un, w nd hh umn y unnng cndn he cecn cn be e % E_T e e he mn efiect he cecns he emo v he · dependence m he er ecency , he he et ene eun mp ved n h . he eun he E_T meuemen t e bee nd er cecn bh w nd hh umn y, ho n n ue cne e he eun hh E_T e (E_T > e m w nd hh umn y, he he eun wer E_T vues ncn we hh umn y.

.. et Rtes

he et es hud be nen e he de he m un nd bu n pube chnes n et hm Fue ho he ne et er es w nd hh umn e ecnuced he ene ev el ung pces m n he hd ceng b eed Sn ene nd ung eneev el pces m n ecns b eed nme ene he ue ho he T et es bh bee nd er et ene ce cecn At ed E_T , he hh umn y es e b ut e mes er hn he es w umn y, ep eced. Fue ho he T es ne, nd et e w nd hh umn y a uncn he cbed et E_T hehd.

CMS High Level Tigger

0

1

t

s

h

s

0

1

0 1 2 3 4 5

0

1

t

s

h

s

0

1

0 1 2 3 4 5

ge 29. ov E_T L T v E_T ·, b w y.

ge 30. L T b Low y.

CMS High Level Tigger

1

2 3 4 5 6 7

0

l

n

H

s

T ge 31. a E_T

L T b b w y.

ge 32. L T a E_T x % E_T x w y.

Tae 13. E_T E_T . v E_T p c e a 1 L 1 L

w y L y L w y L T y L T

he eneev el E_T e h % er ecency T h cep nds a en hehd n cbed nd ecnuced e ho n n ue nd be he enhp between he vue he hehd nd he eneev el et E_T ne e h he democc 1 z nd 1 z T per et er e a wng empe. he E_T hehds ecu e et e e ve hh. M T phcs e eue enb w et E_T hehds nd ddn phcs b ec e epn phn eung n ccepbe e

M I fl

he cmeer nmn ued meue he mng n ee ene (E=_T , MET E_T ) nd den neun her we n ecng pces h ecp e deecn. A mpe hm ccues he E=_T he ne e vec um he E_T we b ove a hehd E_T (w ) > Me he p ne ec h wer cener ccued h ep ect z hms h ncp e et ene ce cecns n he E=_T ecnucn have been uded. n he eeed p e E=_T cecns unceced e h E_T > e vec ubced m he E=_T nd ceced e e vec dded, he no cecn pped he uncueed ene . n p e E=_T cecns he et ene ce cecns e h E_T > eV e ued nd n ddn he uncueed we e ceced. Fue ho he men dfieence between he eneev el E=_T nd he ecnuced E=_T hee dfieen t E=_T hms a uncn he eneev el E=_T . he udy ues a SSY mpe eneed h u nd uno mes » e c^2 hee he n e mue nd e mng ene m he neun he me ue ho he MS h dfieence. he et ene ce cecns eet he E=_T ene ce, but do n mp ve he E=_T eun.

0

0 0 0

ge 33. L b w E=_T E=_T t E=_T a E=_T . a E=_T .

L = 2 £^{¡ 2}s^{¡ 1}.

.. E=_T Rtes

A e uce bc und E=_T e ncu e det p ducn. e mmeuemen e ep eced hen ne et mpc n a w ep ne p he cmeer n hc h ce he E=_T end be ng he decn he unde meued e At e E=_T ecen t eecn mmeued even cn be c hev ed ung he ¢ ` cen between he edng nd ecnd edng e Fue ho he es hen a et h E_T b ove a en hehd eued p he e To ce cmpns between dfieen t hms nd ep emen we p he es a uncn he euemen t h cep nds % ecency a en eneev el E=_T . he eeence p ce ued dene he mppng between eneev el E=_T nd ecnuced E=_T p ducn vecb n un nd decay n WW h a n e two epns nd mng ene . he e p depend n he n mpe h w ued pem h mppn b ove eneev el E=_T b ut e he enhp between he cut vue nd he eneev el E=_T pp me ne Fue ho hee es bh w nd hh umn y ev e nd T E=_T . Sudes epc phcs T eecn h E=_T e en n ecn

CMS High Level Tigger

ge 34. t E=_T a ove a w y y.

ge 35. v E=_T t a E=_T w y. E=_T a L L T a E=_T L

Tae 14. E=_T L 1

! ¿¿ e M_H c^2 p_T^d < c L y 2 £^{¡ 2}s^{¡ 1 ¡ 2}s^{¡ 1} 2 £^{¡ 2}s^{¡ 1 ¡ 2}s^{¡ 1} w 9 9 E=_T 5 7 5 7 E=_T

.. CU Timing Sties f et/ E=_T Recntctin

he eu he PU mng udes ung a 1 z P n et nd mng n ee ene ecnucn hms e ho n n be he PU me needed ecnuct e nd E=_T b ut he me he n nd bc und mpe At w umn y, webudng es b ut % he ecnucn me, nd et nd E=_T ecnucn b ut %. At hh umn y, webudng nd endng ec h e b ut % he me, he he me eued he ecnucn E=_T nebe.

I fl ¿

he T ¿ eecn nd den cn hms e dened eect ne two ed ¿epns uc h he ep eced m he MSSM deca A^{0 0} ! ¿¿ nd H^+ ! ¿”. F hee benchm chnne he nes cndeed e ne ¿e a epn (e/ „) pus a ¿et two ¿e he hms e uded bh w nd hh umn y. n he mer ce two deec cnuns e cndeed: he u pel em nd he pbe ed pel em^3 ee ecn We e he pemnce he hms by meung he eecn ecences he benchm n mpes A^{0 0} ! ¿¿ nd H^+ ! ¿” nd he cep ndng ecency he det bc und. Aen n pd n mnmzng he PU me eued he eecn. h n nd det bc und mpes e eued p he ev e er eecns dcued n ecn he det event mpes wee eneed h n ev e dfieen t bns p_T^d. M he cn bun he ev e ¿er e (» %) eu m hee mmen um en < p_T^d < ec, < p_T^d < ec nd < p_T^d < ec. We ue hee bns evue he bc und eecn he T eecn. We eect n even he ene ev el h e

y two two y

CMS High Level Tigger

ne n euemen n epns (e nd „) nd ¿e , ,

† A^{0 0} ! ¿¿ ! ‘ + ¿et

{ p_T^‘ > e c, { p_T^{¿¡ t} > e c, { j·^‘j < { j·^{¿¡ t} j < † A^{0 0} ! ¿¿ ! 2¿et :

{ p_T^{¿¡ t} > e c, { j·^{¿¡ t} j < † H^+ ! ¿” ! ¿et :

{ p_T^{¿¡ t} > e c, { j·^{¿¡ t} j <

he den cn ¿e n v es nmn m bh he cmeer nd c ng deec n he nes h w ecnd) ev e ¿e he ecnd) et m he ¿et p ded by he b meer Ter ecn pp end e n h e ed n decendng deed n E_T . ep ndn ecnd) e a et ecnuced h he cmeer n a en ceneed he ecnd) ev e ¿e

.. Cimete-b e d ¿ ee ctin

he ¿epn deca hdnc % he me, p ducng h we eer a ¿e h a e e cuer n he cmeer cn nng a e e m number ched nd neu hdn hen he p_T he ¿et e cmped he ¿ epn m hee hdns have e e m mmen um n he pne n ee he ¿et n % hdnc ¿ deca he ¿et cn ne ched hdn nd a number …^0 ne png deca ecue hee eues hdnc ¿ deca p duce n e n he cmee b ut % he ¿et ene cn ned n a m cne dus ¢R · p ¢ ·^2 + ¢ `^2 n ¿e h E_T > eV % he n ee ene cn ned n a cne heee we ue a eecn cen he ev el n he ¿cndde et n he eecmnec cmee We dene P_l

P_l = X ¢ R< 0:4

E_T ¡ X ¢ R< 0:

E_T

hee he ums e over n ee ene dep n he eecmnec cmee nd ¢R he dnce n · ¡ ` pce m he ¿et he den cn a ¿et he T bens h he ecnucn a et n a en ceneed he ev e ¿e he e e cne hm h a cne ze ued. he hm ues nput n he cmeer we ced hn a cne dus und he ev e ¿et decn. ecng he number we cndeed by he et nder

CMS High Level Tigger

1

0 1 e e

5 ,t 5 s

M_H

M_H

1

0 1 e e fi ,t fi s

M_H

M_H

ge 36. aoeer Tau

A^{0 0} ! ¿¿ ! 2¿ M_H = c^2 w y.

Tae 15. a 1 ¿

me m R 2£^{¡ 2}s^{¡ 1 ¡ 2}s^{¡ 1} ud cmeer we en ndng C e nd P_l ccun 9 T me

en et ndn eu n a cndebe p eedup he et ndng p ce F ec h et und, he eecmnec n pmeer P_l ccued. e h P_l < P^{cut}_l e cndeed ¿ cndde We eer he den cn a ¿et ung he cmeer he meer Tu" er Tu he ecency he Cimeter T er he A^{0 0} ! ¿¿ ! 2¿et nd det bc und even two vues he m hen he vue he P_l^{cut} ved b etween 1 eV nd eV n eV ep ho n n ue w nd hh umn y. n he n he cmeer ¿ den cn pped he cmeer e he Cimeter T er pmzn cn be und n he ecency he eecn e ndep endent he m hen m_{gs} > e he ene eecn p cedue ve ho n n be hee he mes eued bud cmeer we en endng nd he ccun he n pmeer P_l e ed.

CMS High Level Tigger

.. ixe-b e d ¿ ee ctin

he den cn a ¿et ung ched pce c bed n n ce meer e p de a en n hc h ed ups c h e we mc hed he et en by he cmeer cn be ec hed he cep ndng n ce eue he ecnucn p_T c h od ecency nd n ccepb w e e. A pece meuemen t he c k p_T n nece . A c ndng hm ung n pel d mee hee euemen den cn ¿e h he pel deec be eeed he Pel c k Tu" e he pncpe ¿et den cn ung he pel deec ho n n ue he decn he ¿et dened by he he cmeer et dened ¿et he c ndng hm ecnuc c k cnddes pel ne nd hen he n ecn veces m he c ung a hmmng meho d. Tc k cnddes n a mc hng cne R_m und he et decn nd b ove a hehd p_T^m e cndeed n he ec h he n c he edng n c k (_1 n ue dened he c k h he hhe p_T . Sm , he veex m hc h he edng n c k nes cndeed be he n veex (SV n y her c k m he SV hc h hn he n w n cne R_s und_1 umed ne m he ¿ decay. Tc cnen t h he SV ( hn 2 mm he SV) nd h n ee mmen um b ove a hehd p_T^i e hen ec hed nde a er cne p enng ne R_i. no c e und n he R_i cne ecept he nes hc h e edy n he R_s cne, he n ce e ued. he pm vues he cne ze R_m , n cne ze R_s, nd he hehds p_T^m nd p_T^i nd png ¿e m A^{0 0} ! ¿¿ deca nd m M_H ‚ e c^2 e: R_s = R_m = p_T^m = 3 e c nd p_T^i = 1 e c he n emnng ee pmeer he ze he n cne R_i. he ecency he ixel trck T e bh w nd hh umn y ho n n ue hen he ze he n cne ved n he ne Pel ¿ den cn h been pped he cmeer et n A^{0 0} ! ¿¿ ! 2¿et nd d et even he dedn he pemnce hh cmped w umn y due hh pel deec occupncy h eu n edut necency we he cn mnn chedpce c m peup n he n cne cmng m a veex her hn he hd cn vee he eecn ndep endent he m mpn between he u nd ed pel ems ho h cnn t bc und e, he n ecency deded by pp me % n he ed cnun. he mng pemnce he ixel trck T er hm ho n n be ncudes he me ecnuct cue m he dzed pel d nd he ecnucn me he pel nes nd vece he me ued by he n hm e nebe.

CMS High Level Tigger t

ge 37. h ¿ c

1

0 e e fi ,t fi R_{S I}

R_M

X s

M_H M_H

M_H M_H

1

0 e e fi ,t fi R_{S I}

R_M s

M_H

M_H

ge 38. el ack Tau T A^{0 0} ! ¿¿ ! 2¿ two (M_H = c^2) v L = 2 £^{¡ 2}s^{¡ 1} b L =^{¡ 2}s^{¡ 1}.

Tae 16. a 1 ¿

me m R 2£^{¡ 2}s^{¡ 1 ¡ 2}s^{¡ 1} ud cue m pel dzed d ecnuct pel nes nd veces T me

.. Regin trck flning ¿ ee ctin

den cn nd eecn ¿e pemed ung nmn m c ecnuced h he u Scn Sp Tc ke h eecn be eeed he c k Tu" er he Trck T er pems he ecnucn n he c n eced ens n ee en c n dened by he cnes und ec h et decn en by he cmeer et ecnucn. he n veex eeced ung he pel deec he veex h he mm um P j~P_T j he ced pel ne he en c ng ec hnue pped he eedng ev el en eedn n der mnmze he eed mupc y, ncn educng he PU me he hm. A p ec c k nder ues pel nes n a cne ¢R = und he cmeer et decn c k eed er c k ecnucn, n c cmpbe h he n veex e en n ccun A uher mp vement he mng pemnce bned by ppng he c k ecnucn hen h have been ced h he c k he h es n ccepbe eun n he c k pmee nd a w e e. At he eedng ev el n pn dped hc h ues two pel h ut hee pel ye h eco ve nce ncees he eedng ecency . he Trck T er ees n n n euemen t m he ne ued n he ixel T e To educe he cn mnn m c n c h p_T > 1 e c nd z_0 cmpbe h he z pn he n veex hn 2 mm) e cndeed. he number c hn a n cne nd hn n n cne e cun ed. he cnes e dened und he decn he edng c k hc h he hhe p_T c k und n he mc hng cne (R_m ) und he cmeer et decn. he n euemen t h hee be no c n he n cne ecept he cn ned hn he nne n cne. he cne zes e chen pmze he n ecency nd bc und eecn nd mnmze he dependence he ecency n he et ene . her bc und educn cn be bned by eung he n ee mmen um he edng c p_T , eceed a ew e c. ue he ng dependence he c k p_T p ecum n he m nd n he ¿ hdnc decay mode, he edng c k n ee mmen um euemen t ceu pmzed.

Fue ho he Trck T er pemnce hen pped he cmeer

CMS High Level Tigger 1

0 e e fi ,t fi

M_H

M_H

M_H

M_H

R_M s

P_T G

R_{S I}

1

0 e e fi ,t fi

M_H

M_H

R_M s

P_T G

R_{S I}

ge 39. Track Tau A^{0 0} ! ¿¿ ! 2¿ v M_H = c^2. b L = 2 £^{¡ 2}s^{¡ 1}, L =^{¡ 2}s^{¡ 1}.

et n A^{0 0} ! ¿¿ ! 2¿et n even nd det bc und even he dfieen t pn cep nd dfieen t zes he n cne R_i hc h w ved between nd he pemnce L = 2 £ cm^{¡ 2}s^{¡ 1} uded bh he u nd ed pel deec cnun F he me det bc und ecency , he n ecency educed by b ut % n he ed pel cen Snce he hm h u nen t PU me mns pcu en n h been pd pmzn.

.. MSSM netr Higgs 2¿-jet ee ctin ith Cimeter nd ixel T Tigge

A cmpee T eecn A^{0 0} ! ¿¿ ! 2¿et even cn be dened ung he Cimeter T er eecn pped he cmeer e nd he ixel trck T er eecn pped bh cmeer e Tbe es he pu y he eeced e n gg !^{0 0}; A^{0 0} ! ¿¿ ! 2¿et even h M_H = e c^2, dened he cn cmeer e hc h cep nd a ue ¿e To ncee he pu y he ecnd et he ng ec h hm pped: a ecnd ev e ¿et does n e n he e but he E_T he ecnd cmeer et e hn eV w hh) umn y, a new cmeer et n he en ceneed n he ev e cen et ecnuced. he pu y he ecnd et hen chen n uc h a way nceed b ut % he numbe n pen hees n be cep nd he pu y he eecn hen h edenn hm n pped e he Cimeter T er a peeec bee ppng he ixel trck T er cndebe educn he PU me per

Tae 17. y A^{0 0} ! ¿¿ ! 2¿ w y. b y

L = 2 £ cm^{¡ 2}s^{¡ 1} L = cm^{¡ 2}s^{¡ 1} et nd et et nd et

Tae 18. A^{0 0} ! ¿¿ ! 2¿ a t (P_l )

cl o) L = 2 £

¡ 2s^{¡ 1}. ov^3 b p P_l eV - S_{cl o} T m †_{cl o+ pxl} %

even he euemen e pmzed by emnng he bc und eecn he Cimeter T er ep (S_{cl o} he ecency he n nd he PU me ue, he keepng a uppen c he u T eecn »^3. eu uc h a udy M_H = e c^2 e peen ed n be w umn y unnng cndns h he u pel em. h been und h a uppen c^3, bh w nd hh umn y, a cmeer uppen c hee eds he hhe n ecency . At h p eng pn t (P_l = 5:6 e he me T he u ph ms w umn y nd ms hh umn y. Fue ho he ecency he Cimeteixel trck T er eecn he n nd det bc und even w nd hh umn y. he ze he n cne R_i ved n he ne between nd nd he pm uppen c 3 he Cimeter T er ued. F a uppen c b ut^3, hee e dfieence n he ecency between he ed nd u pel cnuns w umn y.

.. MSSM netr Higgs 2¿¡ jet ee ctin ith te Trck T tigge.

h ecn peen he pemnce a cmpee T eecn A^{0 0} ! ¿¿ ! 2¿e hen he Cimeter T er eecn, pped n he cmeer e wed by he Trck T er n bh cmeer e (CT rck T er ph Fue ho he n veus bc und ecency hen he Trck T er eecn pped bh cmeer e w umn y e bh he cmpee nd ed pel deec nd hh umn y h he dfieen t pn

CMS High Level Tigger

e e fi ,t fi

X s

R_{S I}

R_M P

M_H

M_H

M_H

M_H e e fi ,t fi s

R_{S I}

R_M P

M_H

M_H

ge 40. aoel Tau A^{0 0} ! ¿¿ ! 2¿ R_i v 3 ao Tau two M_H c^2 , L = 2 £^{¡ 2}s^{¡ 1} L =^{¡ 2}s^{¡ 1}.

cep nd dfieen t zes he n cne, R_i, hc h ved between nd A 6 e c euemen t n he p_T he edng c k pped w hh) umn y ec h a bc und eecn c »^3. At a det bc und ecency »^{¡ 3} he n ecency h he ed pel deec educed by » %. Fue ho he n veus bc und ecency hen he Cimeter T er eecn pped n he cmeer e wed by he Tc k Tu er n bh cmeer e (CT rck T er ph Tbe ummzes he ecency he Trck T er he p eng pn hee he bc und eecn c »^3. hee pn have been chen ng n ccun t he ove pemnce nd mnmzng he ¿et ene dependency he n ecency . he hd nd h be he ecency w nd hh umn y he u CT rck T er eecn. he Trck T er PU me dbun ho n n ue nd det bc und even w umn y. he me needed a dube n h er hn he me needed a ne nce he ecnd cmeer et nzed n n he » % bc und even hc h p he ne n he cmeer e n % he even eue me hn ms be nzed. n mp n t dv n e he CT rck T er eecn over he mpe Trck T er beer me pemnce, hc h due he ct h n he even hc h p he cmeer ¿ eecn n he et need be nzed by he Trck T e F ng he me meho d decb ed n ecn nd ung he numbe m be (S_{cl o} = T_{cl o} » m n avee me b ut mev ent ep eced w umn y.

CMS High Level Tigger

e e fi ,t fi

M_H

M_H

M_H

M_H

P_T G

R_{S I}

R_M s

e e fi ,t fi

M_H

M_H

P_T G

R_{S I}

R_M s

ge 41. Track Tau b ao A^{0 0} ! ¿¿ ! 2¿- v two M_H c^2 , L = 2 £^{¡ 2}s^{¡ 1} L =^{¡ 2}s^{¡ 1}.

Tae 19. Track Tau two ao A^{0 0} ! ¿¿ ! 2¿ w aoeer Tau ao w by Track Tau b ao A »^3

ot y ogato/ M_H M_H

¡ 2s^{¡ 1} Tgger c^2 c^2 2£ Track Tau § § § £^{¡ 4} 2£ F Track Tau § § § £^{¡ 4} 2£ F ao + Track Tau § § § £^{¡ 3} Track Tau § § § £^{¡ 3} ao + Track Tau § § § £^{¡ 4}

he me eued by he Trck T er hh umn y much er nd cuen emed » 1 ev en weve mng ue he CT rck T Ter eecn, h me be educed e hn mev en A uher mp vement ep eced h he ue a en pel ecnucn.

To ummze, he Cixel trck T er nd he CT rck T er e he two pm T phs he eecn MSSM A^0 nd H^0 bns p duced n he p ce gg !^{0 0}; A^{0 0} ! ¿¿ ! 2¿et even (M_H = nd e c^2

CMS High Level Tigger

e e fi ,t fi

M_H M_H

P_T G

R_{S I} R_M s

P

e e fi ,t fi

M_H M_H

P_T G

R_{S I} R_M s

P

ge 42. ao rack Tau A^{0 0} ! ¿¿ ! 2¿ v ao Tau ao w by Track Tau b two M_H = c^2 w y

00 1 2

00 1 2

M_H

ge 43. Track Tau w y. Lo w A^{0 0} ! ¿¿ ! 2¿

CMS High Level Tigger

e e fi ,t fi s P_T R_M

R_{S I}

M_H

M_H

e e fi ,t fi s P_T R_M

R_{S I}

M_H

M_H

ge 44. Track Tau H^+ ! ¿” ! ¿ v . M_H = c^2 M_H = c^2.

L = 2 £^{¡ 2}s^{¡ 1}, L =^{¡ 2}s^{¡ 1}.

Te Cixel trck T er pp me tce he CT rck T er veus ms w umn y nd veus » ms hh umn but » % e ecen he Cixel trck T er ecency cud be cmp ened by n ncee he ev e bnddh ced he ne nd dube ¿ e

.. MSSM c ged Higgs ¿-jet ee ctin ith te Trck T tigge.

he Trck T er w he n p he eecn MSSM ched bns n he p ce gb(g) ! H^+ t(b H^+ ! ¿” ! ¿e t ! j j. he ev e ne- ¿ er wed by n T eecn even h E=_T > eV w hh) umn y es n uput e b ut z. he eecn mu p de a uppen c » mc h he uput bnddh euemen he Trck T Ter eecn pped he cmeer et ecnuced n he en he ev e ¿e he pu y he cmeer et n he n even %. he n ce ued n he ixel Trck T e cnn p de he eued uppen c ddn bc und eecn bned by ppng a cut n he p_T he edng c k n he Trck T e Fue ho he Trck T er ecences he n nd bc und even png he ev e ne- ¿ e Snce he cut n E=_T nd he Trck T eecn ecency e unceed a cut n E=_T h n been pped due med Mn e c he dfieen t pn n ue cep nd vng he edng c p_T euemen p_T , m 1 e c. he n pmee ued e R_m = R_s = w hh) umn y, nd R_i = A eecn c cn be ec hed h a e c

Tae 20. Track Tau T gb(g) ! H^+ t(b H^+ ! ¿” ! ¿ t ! bjj a » Track Tau Low L y L y p_T > c p_T > c R_s R_s H^+ ! ¿” M_H = c^2 § § M_H = c^2 § § < p_T < c § §

euemen t n p_T w hh) umn y, hc h we be w he eeen ne n euemen t Tbe ummzes he ecency he Trck T er h wng pn t h a bc und eecn c

.. MSSM netr Higgs e+¿-jet HLT ee ctin

he eng c heme gg !^{0 0}, A^{0 0} ! ¿¿ ! e + ¿et h been uded M_H = e c^2. he er ccep even hc h p eher a ne- e a cm bned e + ¿¡ et eT u e n h he cm bned er be eeed he eeT u" e he eT er eues he peence bh n eecn nd a ¿e h hehds wer hn he ued n he ne- e nd ne- ¿et e he ¿et cndde ev e dened he m eneec ¿et h n cne h he eecn cndde R > h cndn avds mden cn n n even he ¿ pu y n n even ncees m % %) h nebe efiect n he ove ecency . Fue ho he ev e eeT er e L = cm^{¡ 2}s^{¡ 1} a uncn he eecn nd ¿et hehds ued n he eT e he d h numbe n he eeT er e cu es ndce he ev e eecn ecency he n F a en ev e er e, he ecency ncees hen he eecn hehd educed nd he ¿et hehd ed. h eu m he eep ng p_T p ecum he eecn n he n chnne Fue ho he ncee n ev e ecency bned by ung he eeT e pp ed u he ne eecn e a uncn he e bnddh hc h ne ces he eT e he cu es e ec h bned by ng he hehd he eecn n eT er nd vng he hehd n ¿e he T eecn pped ndep enden n he eecn em nd he eT em ev e nd ev e At ev e a hehd pped n n he eecn cndde ecn At ev e peup ecuer mc hng ued he eecn cndde ecn ) nd he ¿et den cn pped decb ed n ecn Tbe ho he de he u eecn ur cen n ce he eT er ues a eV eecn hehd cep ndng eV n

CMS High Level Tigger

L1 electron Et Cut (GeV)

18 20 22 24 26 28 30 32

L1 tau jet Et Cut (GeV)

55 60 65 70 75 80 85 90 63.4%

62.7%

61.8%

60.3%

66.0%

64.4%

62.8%

67.5%

65.6%

68.5%

7 kH z

6.7 kH z

7.5 kH z 8.0 kH z

L1 Rate = 6535 Hz L2 Rate = 3364Hz L25 Rate= 333 Hz

L1 Effi = 58.4 % L2 Effi = 51.6 % L25 Effi= 44.6 %

L1 Rate and efficienc y L=1034 cm-2s-1

ge 45. L eeT au L =^{¡ 2}s^{¡ 1} a e ¿ a e A t e eTau v e v

t e L L L

Level- 1 Additionnal Rate (Hz)

0 500 1000 1500 2000 2500 0

0.05

0.1

0.15

0.2 L=10^{34} cm^{-2}s^{-1}

E_t‡18 GeV e E_t‡19 GeV e

E_t‡20 GeV e

E_t‡21 GeV e E_t‡22 GeV e E_t‡23 GeV e (e^{[e or eTau]-} e^{[e])/} e^{[e] at Level-1}

E_t‡24 GeV e E_t‡25 GeV e E_t‡26 GeV e E_t‡27 GeV e E_t‡28 GeV e

ge 46. L , L =^{¡ 2}s^{¡ 1} , eeT au a eTau h e by (E^e_t v ¿

Electron Pt (GeV/c)

0 100 120 140 0

50

100

150

200

250 Spectrum recovery at L25 L=1034 cm -2s-1

ge 47. p_T A^{0 0} ! ¿¿ ! e + ¿ L =^{¡ 2}s^{¡ 1}. p L by L e + ¿

he ev e % ecency ce) he he ¿ hehd ved n uc h a way h he e dded by he eT er he neeecn er e z, z, z nd z ep ec e . ccepng n ddn e z ev e eds a e e mp vement n ecency ev e b ut %, a pce a 7 z e ncee. h ued n ue hc h ho he p_T p ecum he eecn h eco veed ev e hen he eT er dded he ne eecn er ev e Snce he ne eecn hehds e wer n he w umn y cen e ned by ddng he cm bned eT e he T eecn c heme he me hh umn y but he ev e hehds e dfieen F a cen hee z he eT er dded ev e he e e n n ecency ev e » %.

.. MSSM netr Higgs „+¿-jet HLT ee ctin

he ecnucn ecences nd nne bc und eecn pemnce A^{0 0} ! ¿¿ ! „ + ¿et have been uded he ce hen he pce p duced n cn h bu nd he m pce e c^2. he udes cus n hhumn y unnng cndns hee he event eecn nd bc und educn e me dcu he ued ecences e en h ep ect he bene Mn e mpe eneed h p_T^„ > e c, p_T^{¿¡ t} > e c, j·^„ j < 2: j·^¿j < 2: h mpe cn ns % eneed H ! „ + ¿- et deca ue he e e w hehd he ev e ne- „ er (p_T^{cut} = e c hh umn b ut % he bene even e cceped by he ev e

CMS High Level Tigger

Tae 21. t

y. t ¿ eTau eTau

eeT au tgger e tgger 1 eTau te (Ge) (20, 57) (20, 62) (20, 72) (20, 89) (28) L1 L1 L1 L1 L L L L L L 7 6 1 L L

T 0 T 0

ge 48. p_T m E_T ¿- L by „ ¿ L1 by „ ¡ ¿ L T p_T ‚ c, E_T ‚ L =^{¡ 2}s^{¡ 1}

ne- „ ev e ne- ¿ e ho n n ue he hee a ddn % ccepnce hen he cm bned „+¿et eecn ued. n ue he ecency he ev e „ er ho n a uncn he mun p_T nd he ¿ E_T . n even hee bh he ¿et nd he „ e und by he er ep ec e he p_T nd E_T ) cn bue he p

CMS High Level Tigger

T 0 5

T

0

ge 49. L a m p_T ¿ E_T y. „ ¡ ¿ by „ ¿ b w a c L t »

] T 0 5 25

]

T

0

ge 50. L T y „ ¡ ¿

L „ L ¿ L

CMS High Level Tigger

he ddn e en by he ev e cm bned „ + ¿et er over h he ne- „ er (» 6 z) nd ne ¿et er (» 2 z) z ho n n ue he u e even eeced by he cm bned er b h ev e „ nd ev e ¿ und) png he ne- „, ne ¿et cm bned hehds z. he T n ph h chnnel p ceeds

† den cn a ev e et cep ndng he ev e ¿et h n E_T euemen t † cmeer n euemen t he ¿ † ev e „ den cn nd p_T euemen t † cmeer n euemen t he „ † ev e „ den cn nd p_T euemen t † ¿et den cn nd n euemen t n he pel deec † „ n euemen t h u c ker h pel deec

he eung T ecences nd es e ho n n ue he uncn he T euemen n even png he pp ed ev e hehds e ncuded.

Seng he T hehds he ne vues pee es % he bene mpe even he cep ndng e m he mun mnm umb mpes b ut 1 z. he deed eecn c nd ecences ec h T ep en n be he hh umn y ce. he w umn y ce mpe he ev e ne- „ hehd e c be w he ne euemen t nd hee no need ce bnddh he „+ ¿et chnne he ev e ne- „ nd ne- ¿ e (E_T > e eect b ut % he even n he mpe. he „ nd ¿ den cn nd eecn ce n he T educe h ecency % h a bc und e z. .. Smmy f Leve-1 nd HLT ee ctin f Higgs Cnne ith ¿ -etn.

he ev e nd T phs ued er n he MSSM A^{0 0} nd H^+ bns h m eer hn e c^2 e:

† A^{0 0} ! ¿¿ ! 2¿e

{ ev e ne nd dube ¿e { cmeer + c ker n.

† H^+ ! ¿” ! ¿ ¡ j +E=_T .

{ ev e ne ¿e { cmeer E=_T nd c ker n n he ¿e † A^{0 0} ! ¿¿ ! e + ¿e

{ ev e ne- e nd cm bned e+¿et e { eecn eecn ecn nd ¿et n h he c ke † A^{0 0} ! ¿¿ ! „ + ¿e

CMS High Level Tigger

T 0 5

T

0 T 0 5 25

T

0

ge 51. F L L A^{0 0} ! ¿¿ ! „ + ¿ c L „ ¡ ¿ t L p_T^„ = c L ¿ E_T = m L L T „ ¿ ¿ ¿ E_T . „ p_T^„ (p_T = c, E_T = L =^{¡ 2}s^{¡ 1}.

Tae 22. L L T A^{0 0} ! ¿¿ ! „ + ¿ c t „ p_T = c ¿ E_T =

L „ ¿, £ L^⁄ L2 E_T p_T L2 L2 m 2 com ed 051 150 L3 „ p_T L3 L3 m 3 com ed (HL T) 032 12 ⁄ by „ ¿

Tae 23. L L T L T

w y ¿ w y .

ev e1 † HLT ott HLT † HLT PU ael () (Hz) () () 2¿ 3 ¿ E=_T 1 „ + ¿ e + ¿

{ ev e ne- „ nd cm bned „ +¿et e { mun eecn ecn nd ¿et n h he cmeer nd he c ke

he T uput e he n ecency M_H e c^2) he ev e nd T eecns we he PU me bh w nd hh umn y e ed n be he ecency he cm bned e ued ! ¿¿ ! ‘ + ¿et chnne b ut % hher hn he he neepn er nd a uncn he m F mes und e c^2, he cm bned e e ep eced cn bue ncn he ecency he un chnnel qq ! qqH, H ! ¿¿.

I fl b

ncu e bng et e cn be ued he T eecn phcs chnne h be n he n e. he hms ued bng e n he bhdn pp er e me ( » „m hc h es e c h e mpct pmeer h ep ect he p ducn vee

.. b-tgging Agitm

A de ne hms have been devep ed hn MS be he ng meho d chen he udes peen ed hee ees n he c k mpct pmee he c k mpct pmeer cn be ccued eher n he n ee ew ( mpct pmee n hee dmenns ( mpct pmee n he mer ce n fieced by he uncen ty n he zcmp nen t he pm veex pn he n he er ce a er et nmn cn be ued. n bh ces he ccun pemed ng m he ec pmee he nnem meuemen t pn n he mpct pmeer ce he eme cn be dne nc nce he ec ccu n he n ee e n he heedmenn ce he

V

S

Q ge 52. k

ep n pemed by en. Fue ho he mn neden he heedmenn mpct pmeer ccun: he pn t ce ppc h he c k he et decn, S, und. h pn t pp mes he decay pn t he B hdn. he c e hen nezed nd he heedmenn mpct pmeer cmpued he mnm um dnce m he pm veex V. he VQ emen t n ue ced he decay enh nd pp mes he h t ph he B hdn. he mpct pmeer ned p e Q upem V n he et decn n he empe ho n n ue nd ne e hee. he c m a B decay hud have a p e mpct pmee he he cmng m he pm veex have n mpct pmeer cmpbe he ep emen eun. he m es ue he c k mpct pmeer ncnce, hc h dened he he vue he mpct pmeer h uncen ty. A et ed a bet hee e a mnm um number c h mpct pmeer ncnce b ove a en hehd.

n der p eed up he ecnucn, n c hn a et cne e ued. he pemnce he bng hm e depends cuc n he u y he c nd he et decn. Tc eung m ecnd n ecns h he me K^0_S nd ⁄^0 deca e educed by eung he mpct pmeer be e hn 2 mm nd mp ng a mm um n he decay enh VQ hc h depends n he et ene nd pd y nd ves between cm. pmzn hee euemen w pemed mmze he b n ecency a ed mng e %.

.. Tgging regin

Tc e ecnuced n a cne und he ev e cmeer e he cne p ex en he pel ecnuced pm veex h he hm peen ed n he pm cne dh depends n he ecnuced et E_T . he number c m bdeca nde he et cne e a uncn he cne ze. he cn c cmng m bdeca ec hes a peu vue ] a ¢R » 0: . ey nd h pn t n c m he hdnzn p ce e dded. n he ce h t vur e he number c ncees m ne . At hh umn y he nn- b c bc ncee eung a hder p_T cu ge 53. v t „ y, a p_T

he pm veex en he veex hang ced pel nes h he e ummed p_T . At w umn y he hm h hh ecency . At hh umn y he hm moded h n pel nes b ove a hh p_T hehd e ued. he hh ecency mn ned h a m pecn. Fue ho he ecency he pel hm cec n he pm veex hn nd „m, hh umn y, a uncn he mnm um p_T cut n he pel ne Pm veex ecnucn eues b ut mec n a 1 z Penum II PU bh he w nd hh umn y ce

.. Trck Recntctin

Tc k ecnucn bed n he p ecnucn c ung he en ppc h ecn pp end ng m pel eed ddn h cmpbe h he c k p_T , e uh t n a en und he et he ecnucn pp ed er n deue number h und ng he ec .

o dfieen t en eedng hms have been uded. he eeed pel eec e eed ues he pel nes und by he pel ecnucn hc h e cn ned nde a cne ¢R < 0:4 und he et decn, nd he ep ed zmpct pn t ng he bem ne hn 1 mm m he pm vee he ecnd hm eeed he cm bn eed ene ues cm bnns pel h hc h m n ne h ep ect he et decn ¢ ` < 0:2 nd ¢ · < 0:2, ceneed n he pm vee h a ence § 1 cm. he meho d e he ecency he ecnd cmpbe h h bned ne ecnucn.

0 5 0 h 0 5 0 f

0 0 h 0 0 f

0 0 h 0 0 f s s

s s

s s

ge 54. L L T by

Tc hc h have been ecnuced hn he et cne cn be ued ene he et decn meuemen ue he ce n u y he cmeer er ce he decn eun he ev e e her po educed nu eun n he et decn cn cue a n p he c k mpct pmee deeng he pemnce he e he ecmpued decn deemned he p_T eh ed um he c k decn Fue ho he dfieence n decn he et und he ene ev el nd he et ecnuced ev e T nd er ncudng he c

.. efmnc e nd Timing

We udy T eecns two mpes even bc bc k de dfieen t n ee enees nd n ncu e mpe. he det mpe w p duced n two dfieen t p_T bn j·j < nd < j·j < cep ndng he cen nd d ens he c ke hee bns h E_T = nd eV wee ued. F E_T = eV he c k p ecum e h mupe ceng mng he pemnce he he E_T = eV he pemnce med by he hh pce den y. n he enen hee even he ! qq p cees wee ncuded, but n even h e hn he j·j nd E_T ne n uen wee eeced. F he mpe, even eneed h wee ened T d < e c. A b ut even n ec h p_T^d bn wee nzed. he pemnce he eecn en n ems he ecency be veus he ecency ue we eecun me.

CMS High Level Tigger

0

1

|h|<

|h|<

<|h|<

<|h|<

E_T

0

1

|h|<

|h|<

<|h|<

<|h|<

E_T

ge 55. b v E_T w y

Tc e ecnuced ung a en ppc h epned n ecn ung bh eedng hm h a cut n p_T 1 e c e c) w hh) umn y. Tc k ecnucn pp ed hen up ev en h ng he c k e und. he pm veex ecnuced ung he hm decb ed n h he n ecepn beng h he deu cut n pel nes 1 e c e c) w hh) umn y. A et ed a bet h two c eceedng a hehd n mpct pmeer ncnce. Tc e eued have e hee w pel h he u ed) pel deec cnun. Fue ho he pemnce he hm eV E_T e nd two dfieen t · en w nd hh umn y. he pemnce ves a uncn umn y due he dfieen t c k p_T euemen t nd he nceed pel edut necency hh umn y he pemnce cmped h he ne hc h cud be bned by ung u ecnuced c dedn be, he nne eecn does n eu n a educed pemnce. A cmpn he pemnce h he ed nd u pel deec ho n n ue Fue cmpes he ng pemnce n he dfieen t bns et E_T . he hher pemnce he ng hm eV E_T e cmped he eV e due he educn he mupe ceng cmp nen t he mpct pmeer uncen ty. he eV e have hher mng e due he nceed c k mupc y. A beer pemnce cn be c hev ed ung he heedmenn mpct pmee demned n he pemnce cmpn he eV E_T e ho n n ue n ncu e er cpbe ecen eecng be nng empe m deca cn be mpemen ed by demndng he peence ne two bed e hn he c ker ccepnce. We have n veed he pemnce a eecn bed n he edng he needng et hc h h been ed hang e 2 c h

CMS High Level Tigger

0

1

|h|< |h|< <|h|< <|h|<

E_T

ge 56. b p

0

1

E_T E_T E_T

|h|<

0

1

|h|< |h|< <|h|< <|h|<

E_T

ge 57. b v t 3D v 2D

CMS High Level Tigger

T

T

1

2 3 4 5

1

2 3 4 5 T

T

1

2 3 4

1

2 3 4 5

ge 58. b w y E_T , k L w b two

a n ee mpct pmeer ncnce er hn Fue ho he e er h eecn a uncn he ceced et E_T he two edng e n he even he eecun me he T hm meued n a 1 z PU nd uded a uncn he number h ng he c k eV E_T e w umn y he pel eec e eed he mng meued hee dfieen t e † Pel nd pm veex ecnucn † Tc k eedn budn cenng nd mo hng † bng

Tc k ecnucn he m me cnumng e, nd ces m ne h he number h he bng p nebe, ueng h mh t be pbe ue me phced hms h nceed pemnce. At hh umn y, he er number eeds ncees ncn he eecun me. a cmpn, he me et n ee ene nd peudpd y bn, he number eeds hc h need be cndeed ncees m 7 » n ng m w hh umn y, even er ng n ccun t he er p_T cut pped. he eecun me depends n n he et ene hen ung he cm bn eedng meho d. he eecun me cndeb mer he pel eec e eeds hm ued.

CMS High Level Tigger

.. Smmy

he T cn bene m ecen t bet ng h enbe eecun mes bh w nd hh umn y. n empe, he euemen a pbe dedced bed T eecn h e ne et nde he c ker ccepnce nd a b bed n he mpct pmeer ncnce s e:

† F e h E_T < e two c h s > † F e he E_T ne < E_T < e two c h s > † F e h E_T > e two c h s >

At w umn y unnng cndns uc h a eecn % ecen t be h a bc und eecn c b ut m ndep endent he et E_T . cep nds a e 5 z a cut n he edng et E_T b ut eV eV n he needng e h eecn cn be ued n he ce SSY ec he hee he number be n he n e e ecn

L T P

h ecn ummzes he phcs b ect eecn, he eme he PU euemen nd he phcs pemnce a p p e T be he up umn y 2 £ cm^{¡ 2}s^{¡ 1}. he cuen t et hehds nd es e ec h phcs b ec decb ed n he pecedng ecn ed n be he vues he hehds ho n n be e ndc e he tp e event mue h wud ed n uput event e O z. he MS up T ced e z w er cn nency ddn phcs nd bc up e nd cneuen meeng he a c h phcs pm. A Mev ent mp es a euemen t n he d ecdng e » M

.. CU Reqir ement

A key ue he T he PU power eued he eecun he phcs b ec eecn hm he hms wee med n a Penum II 1 z p ce nd he euemen ved m » ms et ecnucn, » ms mun ecnucn.

he ep weh t he PU needs he hms by he euency he ppcn, hc h he ev e er e he cep ndng chnne h ho n n be nd eds a PU ecnds he need cover he z even uput m he ev e er w umn y cndn n he u ev e er e budet be 2 hee n ddn z mnm um b even h be ued cbn nd mnn hee even e umed eue he me mun t PU he men he » z even hc h PU me emes e avbe. he avee p ceng me per event ev e m

Tae 24. L T w y.

v E_T p_T m L T ¿ L T (^⁄ p w od p At be

Ter hehd e um u e e eV ec) z) z) ncu e eecn deecn 1 ncu e phn 4 dphn 5 ncu e mun dm un 7 4 ¿et * E=_T * 1 d ¿e 3 et * E=_T * 5 et e e 9 eecn * ¿et * mun * ¿et * ncu e bet 5 cbn nd her even %)^⁄ L

Tae 25. h L a 1 In P I II

Phcs b ect PU me per ev e ev e Ter e T PU me event m z) eecnphn mun u e nd E=_T eecn + et be

CMS High Level Tigger

We eme he PU power c ut he phcs pm he up he hen he umn y n have ec hed u vue. he cuen t cen MS p de a DAQ em cpbe edng a mm um z even cceped by he ev e Te he PU euemen t h em P n he avbe n a ndd cmmec Pen mpuer P Snce hee mng meuemen n he power per PU h been nceed by a c n h cep nds b ut P To ep e hee ues m e he ye he bc he Moe e. h PU power ncees by a c two eve ye ued. h mpes h a » P be needed he em he up.

.. ciency f te HLT ee ctin f Mj yics Cnne

he dco ve he nuh t bn he cus he phcs pm he h ecn ummzes he udes me he ep eced n bh hn he ndd model nd n he cn e up emme . he m ne dco ver he ndd model he nes m he upper m dect ec hes EP , nme e c^2 pp me 1 Te c^2. n he hea m ne up e c^2) he chnne h he be en y he he H ! ZZ. n pcu he H ! ZZ ! ur epn e „„„„ chnnel eeed he dped" ne, mes b ove e c^2. F wer vues he m he decay chnne H ! WW^⁄ ! ll””, H ! �, WH ! W�, qqH ! qqWW^⁄, nd qqH ! qq¿¿ becme mp n t he udy . he chnne t„tH ! t„ �, nd t„tH ! t„tbb cn be eped dco ver nd udy he F he en und e c^2 he m pmng chnne de e he un p cees he deca n two phn he decay H ! � be eed he T eung two phns deeced n he E nd vded by he c ke ung he mmec cu E_T > nd eV he phn h euemen t pe n he n ne eecn h chnne eds a n bc und e p e 5 z. F umn y unnng he cm bned ev e T er ecency a h m e c^2 % he deca hee bh phns e hn he E duc vume (j·j < 2: h ep ect even hee he decay phns have he ne mnm um E_T , he ecency %. he emec ccepnce he two phns be hn he duc vume %. he er ecency hh umn y unnng tpc % we he chnnel H ! WW^⁄ ! „„” ” h been uded m vues nd e c^2. he cm bned umn y T er cn a ne mun p_T hehd e c nd a mmec dube mun hehd 7 e c nd h a uput event e z. he ecency hn he duc ccepnce % M_H = e c^2. he ecency ncees h nceng m he ecency h er decees by % hh umn y, becue he hehds have be nceed nd e c he ne nd dube mun

CMS High Level Tigger

er ep ec e . he den chnnel menned b ove H ! ZZ ! 4„ h neu ecency nce he ecency Z ! „„ b ut %. hee ecences e e e hang e ne mun hn he emec ccepnce he e j·j < 2: nd n e muns wo u dependng n he chnne hn he u ccepnce he mun em (j·j < 2:

hee empes ho w h wng T er c hemes h od ecency have been den ed he ec h. e h a hea ndd model be eer er n hn a h t ne (» e c^2 F he mnm um p emmec ndd model MSSM) neu hhm pce , nd he ched he den" deca hea ue bns e ced n uppeed. heee en e decay chnne have been uded, n pcu he decay modes ! ¿¿ nd H^+ ! ¿^+ ”. he mn bc und hee chnne e e he ¿e e den ed decb ed n ecn he den cn cn be pemed by cmeer ¿- et cnddes uppemen ed eher by a c k ndng hm n he pel deec by ung en ecnuced c k ndng hm. F he w umn y uns he er hm und be me ecen ng n ecency b ut % %) M_H = e c^2 (M_H = e c^2 he c heng he eued bc und educn a c » h ¿e e eued p he er ce he cep ndng ecences hh umn y unnng e b ut % we A m er cn be dened he ched hea decay H^+ ! ¿”, eung ne ¿et nd mng E_T he T eecn. he ecences e % (M_H = e c^2) w umn y nd b ut % wer hh umn y cndn F he neu MSSM he cm bned eecn/ ¿et er chnne have been uded he decay ! ¿¿ ! e + ¿e he cm bned er h a educed hehd n he eecn, cmped he neeecn e nd bns n T ecency % bh w nd hh umn y. he ove ecency he cm bned er n b ut % hher hn he ne bned by he ne eecn e but h m due he chce a e e hh m he F mes und e c^2, he un chnnel qqH ! qq¿¿ bene m uc h a e Sm udes wee pemed he chnnel ! „ + ¿et nd eu n n ecency % %) w hh) umn y.

a p ecc empe a me ec udy , we decb e n de he er e ced n be deecn. Sme eenns he Sndd Model SM) cn n bns hc h cn decay n be neu we n ecng pce heee ng e n es h e mng ene . n ecen t w , w ho n h he pen dco veng a bn decang n b he cn be eended cndeb by udng p ducn we bn un F he peence he two dbc d ng e h ccmpn y he p ducn we bn un a poweul epng n m he ve e bc und he e pd y p between he two e ued n he er denn. he ng ne cu n n be n wee pp ed n eeence ] nd uded ung a deed m un

Tae 26. (E_T > qq ! qqH

no e n F ne et n F 2 e n F no cut n j·_{j 1} ¡ ·_{j 2}j % % % j·_{j 1} ¡ ·_{j 2}j > % % %

E^j_T > e j·_j j < j·_{j 1} ¡ ·_{j 2}j > ·_{j 1}·_{j 2} < E=_T > eV M_{j j} > e c^2 ¢ `_{j j} < 1 he ecences he ev e er nd he T eecns dcued be w e he ecences even h p he b ove ne eecn he F cmee p y a cuc e n he eecn he n be becue he two dbc d ng e he e e ccepnce n he F cmeer < j·j < hee e er eung E_T > eV ec h et ho n n be bee nd er he cut n he pd y p between he e er he pd y p cnn m % he even have e ne ng et n he F. he ev e et er cove he ene cmeer ccepnce, ncudng he F cmee At ev e a e E=_T er cn heee be ued he n be eecn. Fue ho he n ee ene he hhe E_T et e nd cmeer E=_T h ecnuced he T nd ev e L = cm^{¡ 2}s^{¡ 1} even png he F euemen nd a m e c^2. he ev e er w pmzed by emnng he er e a ne et pus E=_T er veus he n ecency by chnng he E=_T hehds he ed et ne et hehd Fue ho he ev e e E=_T er e nd ecency ne et hehds hh umn y hen he E=_T hehd ved.

Tbe he ev e e E=_T er hehds nd he ecency ev e e E=_T er es nd z w nd hh umn y. A e z es a hh ecency , nme % %) hh) umn y. F he T eecn, he ne euemen E^j_T > e j·_j j < nd j·_{j 1}¡ ·_{j 2}j > e ued ng h he euemen t M_{j j} > 1 Te c^2, nd a E=_T euemen Fue e p dp he e muet even a uncn he E=_T hehd h n he E_T nd · euemen pped nd h he ddn M_{j j} euemen t pped. A e z cn be ec hed w umn y E=_T > eV hut he M_{j j} cu he n ecency n h ce ce % nce he ne cut n E=_T eV ue At hh umn y a e z cn be ec hed h he M_{j j} cut nd n » eV hehd n E=_T . he ev e e E=_T nd T ecency hh umn y ho n n ue h t p a uncn he E=_T cufi. F z e (E=_T > eV nd M_{j j} > 1 Te c^2) he

CMS High Level Tigger

ge 59. qq ! qqH, (M_H = c^2 L T E_T L E=_T L )

. 0 0 E_T fi fi s

0 0 E_T s fi fi

T T

ge 60. a E_T v qq ! qqH, , a M_H = c^2, h E=_T v w y. 1

1 e fi fi Y )

G G G

M_H s 1

1 e fi fi Y )

> > >

M_H s

CMS High Level Tigger

Tae 27. E=_T L a w y. E=_T qq ! qqH (M_H = c^2) h e ev e e E=_T er z z z w umn y neet hehd E=_T hehd e ecency hh umn y neet hehd, E=_T hehd e ecency

ge 61. L a E=_T L =^{¡ 2}s^{¡ 1} L = 2 £^{¡ 2}s^{¡ 1} L E=_T L T qq ! qqH, , M_H = c^2, h a E=_T L =^{¡ 2}s^{¡ 1}.

1

2 3 4 5 6

0 T

fi fi s s

J E_T^J> Bh Bh -h h Xh <0

>

0

1

0 T

e fi fi

Y ) s e_T fi_H

J E_T^J> |h |h -h h Xh <0 M > f <1 E_T >

ecency

.. S eymmety Se ces

ne he mn he ec h edence up emme SS he m poweul eenn he ndd mode SSY e e mun up emmec pces pce) e ep eced be p duced h er he unn. weve une SSY dco veed he Tevn bee he up, he nue SSY n be no n n dv nce. he m ppu SSY mode

Tae 28. P

F p A_0= fl = „ > c^2

Pn t M_0 M_{1=2} � m~g m ~u_L m ~´^0_1 M_h 4 5 6 7 8 9

n v e he cne n p y P hc h m es he h e Supemmec pce be nd n me ces n eceen t cndde cd d me n hee mode u nd uno even hc h e p duced n nd heee have ve e p ducn c ecn, wud pp e n he deec even h mupe e nd e E=_T . ue ccde deca chn nd neun he n e uu cn ns a number epn n me pn he pmeer pce he dect chno neuno p ducn p des ng epn nue Supemme mode have a e number ee pmee hee have been ev e udes den pn n he SSY pmeer pce h n me way pn he ne nues nd pedcns h pp he he eeence ] w ued eect he pn uded hee. hee pn ue he mS pmezn he SSY pmeer pce. her pmezns have n been cndeed, nce he pup e h udy n p de n ehu e udy SSY but e empes he p p e ev e nf T eecn ecency up emmec nue At w umn y, he ee chene cmes m he pn h he we pce mes u b ove he ec h he Tevn, becue he n ee enees he e nd E=_T e e e At hh umn y, he chene mmze he ccepnce he hhe m pn nce hey have he me c ecn. Tbe he pmee nd he mes me pces we he p ducn c ecns he pn ued eece nd e he pppe T eecn ph he SSY m p ec nd bnc hng wee ccued ung h nmn w mp ed n hc h w ued enee he mpe he pn wee chen e a vet y pen SSY nue Pn t 4 h enhnced epn ep ec u) p ducn. Pn t 5 a pc SSY pn t h u h er hn un eung n e E=_T . At pn t 6 he un e h er hn he u eung n e et mupc y n es h a mer E=_T hn a tpc pn At pn t 7 u nd neuno p ducn ge 62. L T v L E=_T L L T h p t a L T h p t a E=_T E=_T

1

2

3

0 1

l n s

1

2

3

0 1

l n s

enhnced. Pn t 8 chcezed by n enhnced bet ed cmped pn t due neuno deca h he he E=_T m h pn t F pn t he un e h er hn u ecept he h er p, h us ng he decay uno he h e p hc h dmnes nd heee even have mn y e nd mer E=_T . he hee ect pn p n nd 6 n pcu may be ecuded by EP ec he p ducn nd he ect m he n he deca does n p y n mp n t e n he be b y he chcecs hee even he me pn e ued m ue SSY h p y n h ´^0_1 ! jjj. F he m pn mpe e h e nd E=_T wee cndeed. At w umn y a et er nd a e E=_T er e cndeed ev e F he he e E=_T nd he et chnnel e cndeed. Fue e ho he et T er e veus he n ecency even h p he ev e e E=_T er he SSY pn he hehd n he edng et ved. Fue h ho he e veus ecency he e E=_T er he hehd n he E=_T ved. he n he p ndce he hehds chen he w umn y er be a cmpme between ecency nd bnddh. Tbe ummzes he ev e nd T hehds vue he er es nd n ecences a et pn nd w umn y unnn Pn nd e he cep ndng Rp y ng ne he T ecences ho n e h ep ect even h p he ev e e er he ew un nd nce he cu er cndns e no n, me e be dded ncee he ecency SSY n F he hh umn y ce, he hh m SSY pn nd 9 e cndeed

CMS High Level Tigger

Tae 29. L L T p w y. L T L v , L E=_T h v F a p

L T L T p t 1 > 1 >

E=_T > 3 E_T > E=_T > 4 E_T >

4 5 6

9 e e

Tae 30. L L T v p y. L T L T v , L E=_T h v F a p

L T L T p t 1 > 3 E_T > E=_T > 4 E_T > E=_T >

7 8 9

e e

Tae 31. y L

Pce m 2 b^{¡ 1} m b^{¡ 1} e c^2) e c^2) W^0 Z^0 E6 du uns eced u

we he cep ndng Rp y ng ne h d den hh ecen t e hee mpe Tbe ummzes he pmzed ev e nd T euemen nd uput e he ev e er ued e he ne e E=_T nd a et e he he T ues a E=_T nd a et eecn.

.. ter New tice Se ces

Mn y cen new phc uc h ec hncu e mode nd nd uned hee pedct new pces h decay two e Tbe me he ep eced m n vus pces unn ecue he cn bun he meued dh a det ennce m he cmeer eun e cmped he n nc dh m hee new pce he eu dfieen t pces ce ccdng he p ducn c ecn he ec h he Z^0 ued n empe hee. he eu her pces cn be emed by cng hee eu he ec h m det ennces he be chenng due he e bc unds m ndd model p cee Sncn t mun d be w he ennce be needed be ed bn he ee pmee n he nz. A ve pp me eme he umn y needed a 5� dco ve cn be bned by emng he number even due he n n a ndo w h a dh § 2� he un p he ennce nd demndng a 5� ece h eds a wer m n he eued umn y becue does n e n ccun t emc uncen es nd he pbem ng he ee pmee he eu e ed n he ecnd cumn be he n umes h d be needed don n E_T cufi e M= n empe, he dco ve a Z^0 h m e c^2, eue d don n E_T cufi e Tbe he e E_T = M= he pecng c nd eung e h wud be needed dco ver h pce n 1 ye w umn y unnng b^{¡ 1} nd n 5 ye w umn y unnng b^{¡ 1} ne cn cnder he me es dco ver he Z^0 a uncn he Z^0 m a cnn t e e. he nn neus umn y n ep eced

Tae 32. v a Z^0 two L y ve a 5� Z^0 E_T y, 1 y^{¡ 1}) n b n b 5 y Z^0 L y M=4

1 y 5 y c^2)^{¡ 1} ¢^6) ¢^6) ¢^6) 9 ¢^6) ¢^6) 6 6 ¢^6) - 2 -

have n ep nen decay, nd heee he es a en hehd decee ep nen . ppng h mode nd ung dnmc pecng keep he e e cnn he pecng c decees ep nen h me. Fuheme, ne cn ume ev e dnmc pece cen

† n ep nen umn y decay h me cnn t hu dung a bem hu nd a ed e e he ne et er z;

† a ed pece, h a e p e he ne et er z L = 2 £ cm^{¡ 2}s^{¡ 1};

† n ep nen umn y decay h a hur eme, dung a bem hu a ed e e e z, ng n n e he neet e 5 z.

hee cen ume b^{¡ 1} per ye w umn y unnn Fue ho he me dco ve hee hee pn Fuher pcs new phcs ncude empe e dmenns nd e mode n ene m e b ec e p duced n hee cen hc h he MS er cn pem ecen . A ew empes e en un. E dmenns may be n epnn, eme , he e dp y between he eec we nd Pnc k ce we he vur ucue we be e n he ndd mode he ene ce hee he e dmenns p ee n heec no n. he m e ce he Pnc k ce und e hee no ng ep emen cnn de, h ecudes he eence ge 63. 5 � ov 3 a Z^0

1 2 0

1

2

3

4

e e dmenns h have n efiect n he phcs he TeV ce. Empes nues e dmenns hn he m ppu mode e:

† qq;gg ! g Z �G mode hee G he n h ecp es deecn. hee nues mp he peence mng E_T n he n e n he ce up emme even n cn h a et a bn. F he m pmng chnnel he n may becme be over he ndd model bc unds E=_T vues eV hee even cn be ecen eed ev e ung he ne et pus E=_T , he ne epn e † qq;gg ! G ! WW;ZZ;� nd S mode hee nues ue ed phn eecns nd muns nd memes e m we bn deca F mode hee a cn n uum n m es over he he ene ne, he n ce he S mode a ees ennces ep eced h he ne n he TeV m ne. he m e ennces be e eed by he epn nd et e † qq;gg ! �^1=Z^1; „„; eet ; qq ! W ! l” S nd TeV^{¡ 1} mode Ecept he ce n ne ep ec ennces h mes er hn b ut 1 Te he n es h epns cn be eed h hh ecency by he epn e F he two emn n e he det ne e ecen t nd h he me ccepnce dcued he det Z^0 er b ove.

† n n e E menns mode he uzen pce p ec eem be he up emmec p ec h he p ec chcec h n ene he m dfieences between he pce es e m edng e nd epns p duced n deca h e e m E_T , tpc he der

CMS High Level Tigger

a ew ens e n model vns h n v e p y n p eccu nues h depn dphns nd de pus mng ene becme mp n hee cn be ened ung he ne dube epnphn e we he et pus E=_T e

hn e mode new pces cn be ep eced n he TeV ne uc h hea p u T nd new ue bn he T u decay chnne uc h T ! Zt ! ZWb;T ! Wb;T ! ! b. he new ue bns A_H ;Z_H nd W_H cn decay n epns he SM ue bn M nes ue epn chnne eher m he W n he deca he T, ndd model ue bn h E_T cu tpc O epns p duced h j·j < 2: he MS epn e cn ecen er n he p ducn hee new pces ung he epn er ph

... Stn d Moel yics he meuemen t W nd Z bn p ducn pp ee nd ep ec he cupn be ne he pcs hc h be uded he ens may hn t new phc F mnens up emme may have be dcmned n a bc und We nd Ze even he me hds hea vur phcs nd, n pcu udes he p u hee cupn e decay mode pn meuemen nd cens have be uded. W, Z nd pu p ducn p de key e he mn chnne n W nd Z bns be he epnc deca he ecences W nd Z bns have been deemned n he peus ecns h ep eecns nd mun he p ducn es W ! nd Z ! e pp me nb nd 2 nb ep ec e nd heee ed a e even nd 4 z ep ec e w umn y. b ut % he p duced Wb ns have n eecn n he duc vume he E j·j < 2: ng he ne eecn er he ove ecency % %) w hh) umn y.

Sm numbe e bned he mun decay chnne ee he emec duc ccepnce j·j < 2:1 b ut %, nd he er ccepnce ung he ne mun er % w umn y nd % hh umn y. F he chnnel Z ! „„ h muns n he duc vume, he er ccepnce er nd mun % %) w hh) umn y. he ecency p u he decay t„t! „+ X mun % w umn y. eed udes p p ducn nd decay pp ees be mng he mn phcs pcs he ye unnn Tpu p ducn en he mn bc und n vus ec he em n SSY ec he nd h en have be unde od huh e n n he phcs pm.

CMS High Level Tigger

.. Smmy

A p p e er be he ev e nd he T eecn a up umn y 2 £ cm^{¡ 2}s^{¡ 1} h been peen ed nd uded n de he umpn h be a DAQ bnddh z. h been ho n h hh ecences m phcs b ec e nbe h a eecn h emns ncu e nd avds p c her bes n he even he ove PU euemen t h eecn pp me ms n n n el 1 z n el Penum II P Much me phced er euemen cn, nd be ued. n empe, a mnm um, he nn neus umn y dps huhut a he bnddh be eed m he e dcued hee. h ddn bnddh cn be e ced he me e by deceng he hehd n he empe he det ennce dnmc pece c dcued n h chpe he ddn bnddh may be ued n n ducng new e empe nnp hea vur p ecc. n ducn uc h e hen pue n ue heher hee e deue PU euces he eecn he eev n t even he emc pmzn he c k ecnucn code nd he een e ue en nd cndn c k ecnucn w he ve ec h nd he u ecnucn Bmen deca Fuheme, he pmzn he c ng code ndces h cn be pped he u ev e event e bh w nd hh umn y. h wud eend nd cmpemen t he cuen t ev e eecns decb ed n h ecn. hee nng w n he ea pmzn he c ng code nd ppcn n vus p he eecn. he eecn peen ed n h pp er ndces h he MS er em { hc h h been dened nd peen beng bu h ucen t ev el phcn nd eb y p de he T eecn n a ne p ce m. Fuheme, he u event ecd avbe, nd he we h mpemen hms cn be chned nd eended. he MS T c hecue he mpemen n uher mp ved eecn hms be pped n he vus phcs chnne we dung uneeen ccumnces eung m he bem cndn hh bc und ev e new phcs chnne n peu uded. h he bu nd ebe T c hecue, MS ng d cecng he d m he cns n

L T MS

he MS ev e er em nzed n hee ma ubem i) he ev e cmeer e ii) he ev e mun e nd iii) he ev e b e he mun er uher nzed n ubems epeen ng he hee dfieen t mun deec em he Tube er n he be he ho de Sp hm ber S er n he endcp nd he e e Pe hm ber P er coveng bh bel nd endcp. he ev e mun er ncudes a b

CMS High Level Tigger

mun er h cm bnes he er nmn m he SC nd PC er em nd ends h he ev e b e he d ued nput he ev e er em we he nput d he b mun e b cmeer er nd he b er e nmed he d cun em A e ng h he event edut d n ddn, er b ec und, heher hey wee ep nbe he ev e er ccept decn n e en he decn heher er n a p ecc cng eect h cng nmed he deec ubem n end nd edut em

A enix A.. Leve-1 Cimeter Tigger

he MS cmeer er h er we hee e n he be n he end cp nd n he d cmee ue Ec h E h bel emen ed n ·£ ` we eung n nddu er we dmenn n ·-` £ A er wer n he bel med by 5 £ 5 c he E er we e dded n ps 1·£ 5` c ue he p nmn a ner n he e ene ped he eecmnec ho we he ps e ned ng he bendng pne n der cect n ne two dcen t ps m he ene eecns h bemhung nd cn veed phn n he E endcp hee he c e ned n a x ¡ y eme , he er we do n w ect (·;` ) bunde he er wer avee (·;` ) bundes e £ up · » he er wer ze n · ng h · ho n n ue ue he number c per er wer ves between · » nd · » h n he bel nd n he endcp he bundes E nd er we w ec h he Ec h er wer n he bel cep nds he ·;` ze n phc wer nd he wer er ene he um he two nner nudn emen n he end cp (· > two E er we cep nd ne phc wer n ` . n h en he ene ne wer eu dded between he two E er we h cep nd n he beendcp nn en, bel nd endcp emen e ummed ehe he er emen n he d hdn cmeer F) does n have ne` bnnng becue h deec does n pcpe n he eecn phn e wever he covee needs be eme he et nd mng ene e he emen n n he d en mc hes he bundes he 4 £ 4 er ens n he e he cme . he eung F er wer emen n 4· £` ued n he et nd mng ene e he ` bns e ec^– £ nd he · dns e pp me he ze he ut end cp dn he et er eends eme j·j he mng n ee ene cmpued ung – dns he ene ·;` pne.

he er we e nzed n cmeer en ec h ne med by 4£ 4 er

CMS High Level Tigger

h=2.1720 h=2.0430 h=1.8300 h=1.7400 h=1.6530 h=1.5660 h=1 .479 0 h =1 .3 92 0

h =1 .3 05 0

h =1 .2 18 0

h =1 .1 31 0

h =1 .0 4 0

h =0 .9 57 0

h =0 .8 70 0

h =0 .7 83 0

h =0 .6 09 0

h =0 .6 95 0

h =0 .5 2 0

h =0 .4 35 0

h =0 .3 48 0

h =0 .2 61 0

h =0 .1 74 0

h =0 .0 87 0

h =0 .0 0 0

Ma§stab /m 0 1.0 0.5 4. 3 2 m 5. 68 0 m 2. 93 5 m 3. 90 0 m

1.290 m

1.811 m

2.900 m 1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 20 21 22 23

27 28

11

EB/1 24 25 26 h=3.0000 h=2.6500 h=2.5000 h=2.3220 h=1.9300

Tracker^{EE/1}

HE/1

HB/1

ge 1. Lay w r ¡ z

x x x

1 2 3 4 5 6 7 8 9

ge 2. w y L

w 4 £ 4 w

we Ec h he F we eed 4 £ 4 en nce emen ed n^– ` bn he cmeer 4 £ 4 ens e he b he et nd ene e he ·¡ ` ndees he cmeer ens e ued den he cn cmeer er b ec eecnphns nd e n he upper es he er chn. he n ee ene um cmpued ec h cmeer er we he E er ce E_T he um he E_T 5 £ 5 c n he bel nd a vbe number c n he endcp. he er ce E_T he um he E_T he nudn cmpmen he nner hdn cmee F eve E er wer he nmn h eec he e eenn he eecmnec ho wer eeed Fne n" FG ve b ued mp ve he eecn bc und n he eecn e he FG ve b c e hen he hhe ene dcen t p p h e hn a pmmbe cn R pc %) he wer ene . Eecns nd phns cn veed nncn veed n he peence ne nd hh umn y peup, have R < n % he ce he ene he er wer en t n E_T ce her hn E ce he er ce

CMS High Level Tigger

Sliding window centered on all ECAL/HCAL trigger tower pairs

MaxE_t of4 Neighbors Hit + Max E_t > Threshold Hit Max Candidate Energy:

0.0175h

f h

Hit

0.087 h

0.087 f Max

0.0175f Had EM

ge 3.

n en e mnm um nzng pce ene dep n he he ne n b ued den mnm um nzng pces eung he wer ene be nde a pmmbe ene ne. he d nmed he en meer Ter hc h nds cndde eecn phn u nd e he R epe nds bh ed nd nned eecnphn cnddes nd nm hem ng h ums n ee ene he b meer Ter he by E_T he cndde eecn phn u nd e nd ds he p ur ec h tp e he b e he ccues he n ee ene nd mng ene vec nm h nmn he b e he R nm n (·;` ) d ue ens he b mun er mun n cu

A enix A.. Leve-1 e ctrn nd tn Tigge

he eecnphn er ues a 3 £ 3 er wer dng ndo w ec hnue hc h pns he cmpee ·;` covee he MS eecmnec cmee o ndep endent ems e cndeed, nned nd ed eecnphn he ed em eues eecmnec nd hdnc ene n ce he mpemen n nudn nd e ho wer pe eecn cu we eecmnec nd hdnc n pmmbe ce p des et y nd eb y he cmeer eecnphn e n oveew he eecnphn n hm ho n n ue h hm n v es he eh t nee er wer neh b und he cen h er wer nd pped over he ene (·;` ) pne. he eecnphn cndde E_T deemned he E_T he h er we eecmnec pus hdnc, ndced M n ue ummed h he hhe he ur bd de neh b we ndced ME_t n ue he ummed n ee ene he two we p des a hp er ecency unn h he ue E_T he pce he nned cndde eues png two ho wer pe ve e he hc h bed n he nen E c ene pe F G ve he ecnd

CMS High Level Tigger

0

0.2

0.4

0.6

0.8

1

0 5 10 15 20 25 30 35 40 45 50

10^{34}

14 18 22 26 30

16 20 24 28

Electron Pt (GeV)

95% 90%

E f ic ie n cy

0.6

0.7

0.8

0.9

1

-2 -1 0 1 2

E f ic ie n cy

h ge 4. L a p_T . , ·, p_T c.

bed n he E ene cmpn, e Ha m e hn % C ve he ed cndde eues png two ddn ve es he hc h bed n png he FG nd C Ve es n eh t nee neh b nd he ecnd n he eence e ne uet cne i.e., ne he e wer cne h c be w a pmmbe hehd, e.g., e Ec h cndde chcezed by he ·;` ndces he cmeer en hee he h wer ced. n ec h cmeer en £ 4 er we he hhe E_T nned nd ed eecnphn cnddes e epe und. he cnddes bh ems und n a der er en cep ndng cmeer ens co veng · £ ` £ ) e uher ed by n ee ene . he ur hhe E_T cnddes bh cees e need he b meer Ter nd ened p ceng by he MS b e he nmn eecnphn hm bh nned nd ed em he nned em ues n he h wer nmn ncudng n y e e ene m he mm um neh b we h em be ued w umn y p de he eecn er m bemepnc deca he n nd ho wer hp e er cu e pmmbe nd cn be dued he unnng cndn F empe, hh umn y he n cu cud be eed e n ccun t hher peup enee he p eccn he eecnphn e ncudes he denn he · ¡ ` en hee ppcbe. n pcu pbe dene dfieen t er cndns e ene hehds nd n cu n dfieen t pd y en he ecency he eecnphn hm, a uncn he eecn n ee mmen um, dfieen t hehds pped ev e ho n n Fue ho n he ecency , uncn peudpd y eecns h p_T e c. To cnnect he ev e hehd n efiec e euemen t n he eecn n ee mmen um, he eecn p_T hc h he ev e er % ecen deemned uncn he ev e hehd. h ho n n Fue Fm h eu he e eecnphn e a uncn he efiec e cut n he E_T , i.e. he pn t

CMS High Level Tigger

0 5 10 15 20 25 30 35 40 45 50

0 5 10 15 20 25 30 35 40 45 50

Level-1 threshold (GeV)

T_{90} = 4.12 + 0.981 *T_{L-1}

T_{95} = 5.34 + 1.010 *T_{L-1}

E le ct ro n P t (G eV )

ge 5. p_T h L T t a L

1

10

10^2

10^3

20 25 30 35 40 45 1 Level-1 E_T(95%) (GeV)

R at e (k H z)

Level-1 single e.m. 10^{34}/cm^2/s All After FG + HoE After isolation

10^{-1}

1

10

2

20 25 30 35 40 45

1

10^2

Level-1 E_T(95%) (GeV)

R at e (k H z)

Level-1 single e.m. 2x10^{33}/cm^2/s All After FG + HoE After isolation

ge 6. L w y. FG w ov

hc h he er % ecen cn be cmpued. Fue ho he es ne eecns a uncn he E_T he eecn % pn ube pe{ nd udeecnphn e cn be dened. he euemen n he b ec a mueecnphn e nme he ene hehd, he cuer hp e nd n cu nd he (·;` ) en, e et nddu . euemen n he (·;` ) epn between b ec cn be dened.

CMS High Level Tigger

Trigger Tower

E CAL

HCAL

= 0.348

P bWO4 Crystal

= 1.04

ge 7. ¿

A enix A.. et nd ¿-jet tigge he et er ues he n ee ene ums eecmnec pus hdnc) cmpued n cmeer ens £ 4 er we ho n ue n he d hdn cmeer he en he er wer e he et er ues a 3£ 3 cmeer en dng ndo w ec hnue hc h pns he cmpee (·;` ) covee he MS cmee eme . he cen en E_T eued be hher hn he eh t neh b en E_T vue n ddn, he cen en E_T eued be eer hn a ed vue, uppe ne. he e nd ¿e e chcezed by he n ee ene E_T n 3£ 3 cmeer en heee he ummn pns £ er we n he bel nd he endcp 3£ 3 we n he d hdn cmee he ` ze he et ndo w he me evehee^–) he he · bnnng nceng a uncn · ccdng he cmeer nd er wer emen n. he e e b eed by he (·;` ) ndce Sne nd heepng deca ¿epns m n w cue ene dep n he cmee Snce he deca n v e ched pns hc h dep enees n he hdn cmee he eecnphn er does n cpue hem. heee, he n ee pes c e wer pens e nzed n w e pen ¿epn deca n c e wer dened a er wer h E E_T b ove a epe pmmbe hehd. he ene dep n ec h er we E nd epe , cmped a pmmbe hehd bn two 4£ 4 neb c y pen he ene dep pen n he 4£ 4 en emned nd he pen does n mc h n y he nd wer pens ho n n ue h en cnn ncude a ¿cdde heee, u e b e At he ne e p cen oveppng 3£ 3 en i.e., er we cndeed. hee £ · ¡ ` ums dene e he cen en h me

CMS High Level Tigger

ene hn 8 neh b he c he ub hee 9 ens cnue he ume u e he e h et does n have u e e edened a uet nd ed n p_T epe . he ¿ e b cn be ued bh ¿ e ene dep den cn nd nen t n. un e he number e b ove pmmbe hehds n vus · ens e p ded e he pb y eng n even h a e number w ene e e n he d nd bc d hdn cmee e ed nd cun ed epe due bc und ·- dependence) but he b er ues hem eme . he ur hhe ene cen nd d e nd cen us n he cmeer e eeced. he eecn he ur hhe ene cen nd d e nd he ur hhe ene us p des enuh eb y he denn cm bned e Sne, dube, pe nd ud et ncudng ¿et ) e e pbe. he ne et (¿et ) er dened by he n ee ene hehd, he (·;` ) en nd by a pecng c Pecng be ued w ene et (¿e e nece ecency meuemen he muet (¿e e e dened by he et mupc y nd he et n ee ene hehd by a mnm um epn n (· ¡ ` nd by a pecng c he b er ccep he denn, n pe dfieen t muet (¿e er cndn

A enix A.. Trnvee ner gy Tigge

he E_T e ue he n ee ene ums Emd) cmpued n cmeer ens £ 4 er we n bel nd endcp E_x nd E_y e cmpued m E_T ung he codnes he cmeer en cene he cmpun mng n ee ene m he ene n cmeer ens does n fiect ncn he eun er pup e he mng E_T cmpued m he ums he cmeer ens E_x nd E_y. he um eends up he end d hdnc cmee i.e., j·j he mng E_T (E=_T ) e e dened by a hehd vue nd by a pecng c he b er ccep he denn, n pe dfieen t mng E_T e cndn he E_T en by he um he cmeer ens E_T . he um eends up he end d cmee he E_T e e dened by a hehd vue nd by a pecng c he b er ccep he denn, n pe dfieen t E_T e cndn he ene er mpemen ed h a number hehds hc h e ued bh er udes nd nput he umn y mn Sme hee hehds e ued n cm bnn h her e her hehds e ued h a pece nd ne hehd ued a ndne e he wer hehd E_T er p des a od cmeer nd er pemnce dnc. he er dened he c um he E_T e b ove a pmmbe hehd h a tpc vue et E_T > e h er n ucepbe he E_T en by he um he cmeer ens E_T dep bh ne nd peup efiec huh he E_T a nece ec hnc e h med ue m he phcs pn t e he er cn cpue hh et mupc y even uc h

CMS High Level Tigger

he m u hdnc p decay, hdnc deca u nd un huh hee even have ev e hunded e c^2 ene , hey may cu he et e becue he E_T nddu e cud be er hn he hehd n ddn, he er cn ue nddu cbed et enees un e he E_T er hc h cnn be e cbed. F ec h cmeer en 4£ 4 er we a ue nd MP" b cmpued. he uet b n" he n ee ene n he cmeer en be w a pmmbe hehd. he MP b n a cmeer en eues n p he uet b cndn, h e ne he er we h he Fne n b n he uet nd MP b e ued n he b Mun Te

A enix A.. Te Leve-1 mn tigger

he mun meuemen t MS pemed by Tubes ced ude he mnet c n he bel en nd cho de Sp hm be S n he endcp en. he MS mun em eupp ed h e e Pe hm be P bh n he bel nd endcp ens ued n eng nd ecnucn. he Tube em cmped ur mun ns n eea ved h he n he y e m e u ue he mnec eun u Ec h n n cmped two hee up e ye S Ec h up e yer p n ur ye eed d ub e he ec h SC n cmped ye cho de p chm be he Tube nd ho de Sp hm ber e ems p ce he nmn m ec h chm ber c nd e eeeed c tigge . hey p de ne vec p n nd ne) per mun per n. Tc k Fnde F) cect hee vec m he dfieen t ns nd cm bne hem m mun c he Tc k Fnde p y he e a en e p ur be hhe p_T nd u mun cnddes m ec h em e eeced nd en t he b Mun Te n he ce PC hee no c p ceng p m nc hnzn nd cuer educn. m ns e ceced by he Pen mp Ter P A hc h deec he mun cnddes bed n he occuence pedced h pen Mun Se eect he p ur muns m he bel nd he p ur m he endcps nd end hem he b Mun Ter M he MT cmpes he nmn m he F S nd he PA P nd emp cee he SC nd c h PC c two cnddes e mc hed he pmee e cm bned e pm um pecn. he MT cees he mun cndde c h he cep ndng cmeer we bed n he pn n ·¡ ¡ ` , deemne hee muns e ed. uet nd MP b de eed by he meer Ter e ued m n ed mun er nd cnm he mun er ung he cmeer nmn. he SC nd Tube Tc k Fnde ec hne c k emen t nmn n he en hee he chm be ovep. e PC d cn be en t he SC er hep e e p nd emp m bues n mum un even he n enem be muns e ed bed n he n u y, cen nd p_T nd he ur p cnddes e

CMS High Level Tigger

en t he b Te Tn ee mmen um hehds e pped by he b Ter er cndn

A enix A... ift Tb e T) Tigger he d chm be de er d c k ecnucn nd eng n dfieen t d phs he c er ev e he er n end unc h nd Tc k den er ued n ` nd · pem a uh mun c k ues he ur ye n ne up e yer meue he pn nd decn er cndde c h e hee h ut u he hm a h t ne hn pmmbe nu ccepnce. he pems he bunch cng nmen t eve und mun c k cndde. Snce h meho d mu eee nmen t ences nd needs ccept nmen n hee h he hm cn enee e e ence n he bendng pne a em cmp ed a Tc k e nd a chm ber Ter Se er S) ued er he nmn he two ` up e ye a chm be he S b ck eec eve cce mng he er cndde m two c k emen h he me nu dnces e. hher p_T ) h ep ect he d decn he vee Tc k emen und n ec h n e hen nmed a en er em ced Tube Tc k Fnder F he he Tc k Fnder cnnect c k emen de eed by he ns n a u c k nd n a n ee mmen um vue he n e ed mun c he em cmped ec n ec h hem coveng^– n he ` ne, nd e hee n he zdecn. Ec h Sec P ce c dded n hee uncn un - he Ep n E he Tc k em ber nd he nmen t n he Ep n emp mc h c k emen p dnct n ng he p codne ` nd he bendng ne he uce emen n ep ed h codne ccued. he two be ep ns per ec h uce e ded he Tc k em be he Tc k em ber emp nd m two c n a deec ec h he hhe n :i.e. ehbng he hhe number mc hng c k emen nd he hhe ep n u y. nce he c k emen t d e avbe he nmen t n membed up bes e ued deemne he n ee mmen um nd he ` . he · codne e ned epe ung h n he ·up e ye he hee nnem n nd ppng a pen meho d.

A enix A... CSC Tigger he SC c Ter nds mun emen eeed c hed Tc n he yer endcp mun SC chm be Mun emen e und epe by no de nd cho de eecncs nd hen me ceed, p dng pecn meuemen t he bend codne pn nd ne, pp me meuemen t he nnb end ne codne, nd den cn he cect mun bunch cng h hh pbb y.

he pm pup e he SC cho de er eecncs meue he`

CMS High Level Tigger

codne pece w a od mun mmen um meuemen t up hh mmen um. he che ceced n n no de e p duces n pp en n n ev e p nd pecn c k meuemen t bned by che dzn nd pece n ep n he cho de p che he ye e hen buh t n cncdence n pen ccu ebh pn he mun n MS ccucy p dh Sp dhs ne m mm. he pm pup e he SC no de er eecncs deemne he ect mun bunch cng h hh ecency . Snce he d me cn be ner hn n a mu yer cncdence ec hnue n he no de c hed Tc pen ccu ued den a mun pen nd nd he bunch cn he he ho de Sp hm ber Tc Fnder ecnuct c n he SC endcp mun em nd meue he n ee mmen um (p_T peudpd y (· nd zm uh ne (` ) ec h mun. he meuemen t p_T by he SC er ues p nmn m up hee ns c hev e a pecn m h he Tc Fnder depe he educed mnec bendng n he endcp.

ho de nd no de emen e buh t n cncdence nd en t he SC Sec P ce eecncs hc h n he emen m he endcp mun n Ec h Sec P ce un nds mun c hn^–. A ne ep n un ms he ce he Sec P ce er c. es he hee dmenn p nmn m two c k emen n dfieen t n nd e he two emen e cmpbe h a mun nng m he nmn cn veex h a cu ue cnen t h he mnec bendng n h en. Ec h SC Sec P ce cn nd up hee mun cnddes hn^–. A SC mun er modue eec he ur be SC mun cnddes nd ends hem he b Mun Te

A enix A... C Tigger he PC Pen Ter c P A bed n he p nd me cncdence h n ur PC mun n ecue ene ucuns nd mupe ceng hee e mn y pbe h pens n he PC mun ns a mun c k dened n ee mmen um emed n a cen decn. heee, he PA hud ecnze mn y p pens h a en n ee mmen um mun. n der er n a pcu h pen e by a mun n he P he PA pems two uncn eues me cncdence h n pens nng m 3 ut 4 mun ns 4 ut 6 mun ns ng a cen d nd ns a p_T vue. he cncdence es he bunch cng nmen t a cndde c he cndde c k med by a pen h h mc hes h ne mn y pbe pedened pens muns h dened n ee mmen he pedened pens h have be muu ecu e i.e. a pen hud have a unue n ee mmen um nmen he pens e dded n ces h a n ee mmen um vue ned ec h hem. PA a hehd e es a mmen um code n cu h pen h er hn n y pedened pens h a wer mmen um code. he pens depend n he decn a mun i.e. n ` nd ·.

CMS High Level Tigger

A enix A... b Mn Tigger MT) he MT ece es he be ur bel nd he be ur endcp SC muns nd cm bnes hem h muns en t by he PC PA pems a mc hng bed n he p m y he cnddes n (·¡ ` ) pce. two muns e mc hed, he pmee e cm bned e pm um pecn. he MT cn ns c cncel h c h e hen a ne mun und by me hn ne mun em nd n hee mc hed, uc h he bund between he nd SC mun em he eeced mun cnddes e nk ed bed n he n ee mmen um, u y nd me een t peudpd y nd he be ur mun cnddes n he ene MS deec e en t he b Te he b Mun Ter ece es nmn m he cmee he en meer Ter ends two b bed n ene meuemen epeen ng n nd cmpb y h a mnm um nzng pce n ¢ · £ ¢ ` £ er en he MT ep es he mun c bc k he cmeer er we nd he veex nd pp ends he cep ndng n nd mnm um nzng b SO nd MP) he c k d ndcng n cnmn he mun by he cmee he mun c k d en t he e he , he n he che, he · nd ` we he SO nd MP b

A enix A.. Te Leve-1 b Tigger

he b Ter ccep mun nd cmeer er nmn, nc hnzes mc hng ubem d ng dfieen t mes nd cmpues up er hms n pe he er decn cmm unced he Ter nd n Sem S) dbun he ubems ne he edu he b er decn mde ung c cm bnns he er d m he b meer nd b Mun Te he ev e Ter em nk ed er b ec her hn hmmng b ec over a ed hehd. h er ce be pped nd ved he b Ter ev el her hn eer n he er p cen er b ec e ccmpned by he codnes n · ¡` pce. F mun cnddes he che de eed. h he b Ter v hehds bed n he cn he er b ec he b Ter eue er b ec be ce pp e m ec h he n ddn, he peence he er b ect codne d n he er d hc h ed ut by he DAQ er a ev e ccept decn) pem a uc k deemnn he ens n ee hee he me deed T n hud cu edes hndng phcs e he b Ter p des e nd cbn un n nece n phe h he mc hne, nd peced e h n een euemen t cmpung er ecence he b ev e Ter ep nbe decdng heher ccept eect n event nd eneng he cep ndng ccept n he n decn he c hms ued h decn nmed

CMS High Level Tigger

huh he Ter n Sem S) he mng Ter nd n em he S umc peces h u fi he ce he deec edut bufie e ove

CMS High Level Tigger

Rn_{L he Lar adr on ol d o pal Ds , R} I J h Trasse o hss at he Lar adr on ol d , J D P eson hss at he ,

~ L. L S 62: hss ad aal , ~ P. ¶ F L. L~

h ~ R he T ad Daa Acson pro Vo he L1 T Teh al Ds Rp o , RL DR D b a o ao or pp pp ad e^+ e^¡ reaos , o ao aon of s on ad Don aps ,

pr o d don ra saon ho ds or he xp at he , J. G P k I he ss de ad R e aal , h 3, son 321/13: D or Dspon ad aon Tool, RN

on Recoson he oa ao ,

P. Rss om he 1999 am Tst of a sho oop e, I. Do P I, he oa ao o Teh al Ds Rp o , RL DR D b D L r on s he px ah or he ow ad he hh os , P. R. Fr~ R I

I , , RN Local recoson he on d os , h T Aohs or on soaon ,

D. ow s ad sa of Tras or as ,

R. dy of () ! ¿¿ ! l + ¿_{J et} + E=_T ,

D. D R. dy of () ! ¿¿ ! h^+ + h^¡ + X ,

R. dy or a har d s pp ! tH^+ h H^+ ¿ + ” ,

J. R h D A dy of a st ad cod L Tau T , D. o R. dy of a L3 Tau T h he x D or ,

A 2 T or Tau adr o Decas h Tra soaon he Low os ao , P ased a h , L v I P LLD v

CMS High Level Tigger

L h L D. h L Tra Ts or , V b R D. he x D or , saon of A ar as, s he aan h A a ,

he A s of he Tra , D. F y ca aon of sas hi s of Dp oson ,

he adr o ao o Teh al Ds Rp o , RL DR J he on o Teh al Ds Rp o , RL DR D b J . D. L B

Di xp al saon of an s s oson at he , W T L W R P D. T I PR R J J W k he al o ose or a s , J od he s ,

D. R. c F e o ak hss at he Fab Ta o Rp o of he T 2000 dy op , RIL DF e R L L. V v I as of o ds h Lar x a Dsos A , J. G

oso p s? o o d at he , R D. al or sal x a Dsos , L B xpo s o ds h A at he ,