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1. Introductlon ' : o
 The CMS calorimeter trigger systern should be capable ot‘ selectmg electrons photons and Jets overa
‘large rapidity range with high efficiency. Triggering on events with large missing Ey is also required. The -
. need for a trigger on tjets is presently bemg investigated. A summary of the physncs and rate requlrements on
the level 1 calorimeter trigger is given in §1.1 and §1.2. . -
Several simulation studies were performed since the Technical Pmposal aiming at a better understandmg .
and refinement of the calorimeter trigger algorithms. Detailed GEANT simulations complemented the studies
done before with fast shower parametrizations, and provide today a more accurate estimation of the trigger .
 algorithms performance. A description of tlu,se studies can be mund in ‘the technical notcs listed af the end of
the document. - . w -
¢ In the followmg, eeetmns we present the specrhcalmns of the calonmeter mgger algorrthms that
performed the best in fulfilling the requirements. These specifications are not final, in the sense that they can
_change as a result of the design studies, prototype developments and beam tests to be carried out in the next
two or three years. In some cases, complementary simulation work in needed in order to achieve a more
precrse specrﬁeatmn For each speuf canon we pmvnde its defi mtron justification and status. '

1. 1. " Physics . reqmrements‘ , ) ' ' ‘ /
The physics requirements for the CMS calorrmeter tngger, as deﬁned in the CMS Techmcal PrOposal [1]
are summarized in the following: B
1) At high luminosity (L=1 034cm 251 ), the smgle electron/photon trzgger is reqmred to be /ully eji‘ cient
(>95%) in the pseudorapidity range \n|<2.5 for isolated electrons and photons above Ey>40 GeV. The

dielectr on/dtplmzon trigger is required 10 be fullv eﬂ“ cient for Er>20 GeV for each pamcle iin the same zapzdx!v ’ )

range..

Recommendation: The trigger group recommends o change the threshold requirements on the smgle and

double electr om,"vho{on 17 zgger 10 35 and 15 GeV, respectively, in. or der to achieve the efficiencies mentioned
above [5,14]. ’
Justification: A large fraction. of the physrcs channels expected at the LHC involve electrons and photons
in the final state. The threshold on the isolaled single electron momentum was chosen so to guarantee a. .
. trigger efficiency for identifying W decay electrons above 50% (integrated over all electron momenta). The -
threshold on the dielectron/diphoton momenta was chosen in order to guarantee an efﬁuem,y above 95% for
the Higgs (80 GeV mass) decay to two photons. . :
Given the efficiency turn-on curves expected atlevel 1, the mgger threqholds must be si gmlu,antly lower,
than the particle momenta,. of the order.of 25 and - 10 GeV respectrvely for the srngle and double
elecrron/ph(non lnggers 2 4] :

2)Single and multiple jet mggers at various thresholds are alw requu ed, havzng a weli known eﬁ‘ iciency = '"

in order to-allow réconstruction of the jet spectrum.
Justification: Jet triggers are required in order to reconstruct jet spectra that overlap with data attamable at’

lower energy colliders. Jet triggers were shown to bring significant contributions to the overall trigger =~

efficiency for top events and for SUSY physics [14]. Jet triggers will be important in the search for quark
substructure at very high Et and ressonances deeaymg into Jets as well as checkmg QCD ' :

3) At high lummmuv (L= 1034cm <5 -1 ), the missing mansverse ener gy trzgger is reqmred to be fullv
: eﬂ’zcwnr for missing Eq above 250 GeV and to be above 80% efficient for missing E; larger than 150 GeV
Justification:  The missing Ey trigger is an important component in the search for SUSY events. In

 particular, the search for squarks and gluinos requires the identification of events ‘with Ey above 150 GeV [l] o

The required performance is ac,hreved when alevel 1 lhr«.shold of the order of 80 GeV is chosen [8]

~In addition, the tollowrng physrcs requrrements requesred by the Physms Group, are now underf
consrderanon -

- 4) At low luminosity (L=1 033cm”2 -1), the system is requzred 10 trzgger on .ungle and doubie electrons

firom b-decays, in the pseudorapidity range |n§<1 6, with momenta above 10 and 5 GeV respecnvelv, with-an
efficiency above 50%.

Justification: The low Py eler,tron tngger is complementary to lhe muon trigger in the b physics studreq
Detailed simulations'[11] showed than an efficiericy above 50% for electrons with E¢>10 GeV is achievable at’
the level 1 trigger, keeping the rate requrremenls (see §1.2). The possxblhty of tri ggermg on dre]ectrons wnh -

Ei>5 GeV fmm evenls bb—>e+3/w+X is berng investigated.



5) by he system is requir ed o selecl Imdi onic 1-jels in the pseudor apfduy range |n|<2.0 and originating a je

- with E>40 GeV, wzth an efficiency above 5 0%: the t-jets are used 1o define a double 'r-/er trigger, as well as

combmed wriggers with an electron or a muon. .
- Justification: ' The tau-jet triggers ¢hould allow 1o improve the eﬂxcxency of.the mgger wstem to the

neutral SUSY Higgs decays into tau pairs, as well as to the charged SUSY Higgs decaymg in tau-neutrino

[14]. Simulation studies. (12} mdleate that a relative slmple and low cost cxtensxon of 1hc jet mgger is able to
select tau-)ets with. an effi exex)cy above 50%.

1.2. Rate reqmrements

“The CMS calorimeter trigger should fulfill the followmg rate requxrement

1)The background-rate should not exceed appr oximately 15 kHz.
Justification: The uncertainties in estimates of cross-sections at high energies and limited knowledge of
branchmg ratios impose a large error on the estimated tngger rates. Uncertainties in the simulation itself and -

in the final detector design also contribute to the error in the trigger rates. Therefore, we prov:de for a safety

margin of a factor three from the design 100 kHz maximum level 1 output rate to 30 kHz, in designing
algorithms for level 1 triggers. Furthermore, this 30 kHz bandwidth of level 1 output has to be shared

- - amongst both muon and calorimeter tnggers In order to meet this reqmrement some triggers (e.g. the low

threshold jet tngger) w:ll be prescaled

2. Geometry and defimtlons |

2.1. Trigger cell

The basic calorimeter wrigger celt has dimensions An. A¢"0 087x0.087 up o n"2 27 and
An.A¢=0.174x0.087 in the interval 2.27<n<2.62. Each trigger cell in the barrel and in the endcaps

corresponds to the size of an HCAL tower. In the barrel ECAL, the trigger cell is formed by 6x6 crystals. In

the ECAL endcap, a variable number of crystals forms the trigger cclls, depending on the final endcap de<1g11
In all cases, there is an.exact match between the boundaries of ECAL and HCAL trigger cclis. ‘
Justification: The trigger cell dimension results from a compromise between the number of mgger ‘
channels, which must be as small as possible, and the jet background rate, which increases with the cell size.
The ECAL and HCAL trigger cells match to each other and to the muon trigger ‘:egmentdm)n in order to
allow an efficient and easy lmp}ememalum of the tru,gu a!g«mlhm& . V . ‘
Status: Au:epted :

2.2. Strips ’ -

The ECAL tri gger eellq are dmded in s ips. In the barrel ECAL eaeh mgger cell.bas 6 strips (one uyqtal ‘
in 7 and six crystals in ¢). In the endcap, the number of strips per cell and the number of crystals per strip are
variable, depending on the final endcap design. The strip Ey is provided by the ECAL front-end electronics. -

Justification: The strip infonnation allows thc computation of the fine gram primitives (sce §3.3). The
strips are along the bending planc so that the efficiency of the fine gram criteria to electrons with -

*. bremstrhalung and to converted photons is as close as possible to 100% [1 5]

Stmus Accepted in prmcnple under lechmcal study.

2. 3 VF CAL trigger segmentation

In the VFCAL, a possible segmentation, still qubject to opmmzatnon, is the followmg

'An.A¢=0.35x0.35 for 2.6<n<4.0 and An.A$=1.0x0.7 for 4.0<n<5.0.

Justification: The optimal sme depends on the size of hadromc showers in the VFCAL and its physical
«‘»egmemati on. ,
Slalus Under phys;cs performance study.

’

2.4. Calortmeter regtons

The trigger cells are org'tmzed in calorimeter lt’glom‘, each one formed by 4x4 tri gger cells. The eta-pln
indexes of the calorimeter regions mdemnfy the location of level 1 lngger objects.

Justification: - The calorimeter region matches the typical jet size and'form the basis of the jet trigger.
Calmimeter regions are. also chosen so that geometric factors can multiply the E; in each region to form Ey

“and Ey without significant loss in mlssmg energy resolutum : X

Szazus Accepted
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3. Tri ger prlmmves T LT e . R
. 3.1. Calorimeter cell- thresholds :
" Previous to the comiputation of the trigger prtmxttves, programmable thresholds aré applred to ECAL cells ’

before crystals are summed into strips, on the strips before they are summed and on the total 6x6 energy. The L

thresholds are apphed to HCAL on a tower by tower basis. ‘
' Justification: Thresholdmg reduces the sensitivity of the tsolatron algomhms 1o noise and ptleup, o

maintaining an high efficiency to electrons and photons. Typrca]ly, the threshold is set to 30“‘“"se e
Status: Accepted in general thresholds on crystal energtes under study o :

3.2. E¢t sums
: The tollowmg tngger prrmmve is eomputed for every ECAL and HCAL tngger cell
: - Et sum in trigger cell, coded in a 8 bit compressed nonlinear scale that is programmable , :

Justification: - The Et sums are coded in a 8 bit compressed nonlinear scale in order to minimize the mgger '
data flux from the detector. As an example, the scale can be programmed to have a dymamic range of 230
GeV, with resolution of 0.1, 0.5, 1.0 and 2.0 GeV respeetwely in the Et regmns deﬁned by the boundaries
6.3, 383and1023(}ev ‘
Statu.s Accepted ’

3. 3 Fine grain local tsolanon
The following trigger primitive, is computed for every ECAL trt gger cell
- Fine gram local isolation bit (LI bit) '
The fine grain local isolation bit is computed from the stnps by the followmg peak—tmdmg algorrthm :
- - select the maximum Eq sum of two adjacent strrps, ‘
- compute R, the ratio between the maximum sum of two strips and the totaLEt sum;
_-compare R with low and high programmable thresholds to get the LIL and LIH btts
- the final LI bit depends on the cell Et range: ' : :
 ifE<E;  ‘LI=0.
if E}<E{<E3 ':‘Ll-f—LIH .
- ifE>Ep . - :LI=LIL
~ where E{ and E are programmable thresholds ‘ i
Justification :. The fine grain primitives provide for every tngger cell'an mforrnatnon that reﬂects the -

~ lateral extension of the e.m. shower. Electrons and phot(ms (crmverted and non-converted), in the presence of

noise and high luminosity pileup, have R>0.90 (low threshold) in 98% of the cases [15). The same criteria
-rejects the fraction of jets where two or more hadrons interact inside one trigger cell.
The high threshold (typically 0.95) is used in the definition of a low Py beauty electron trigger whtch S
" requires a moderate efficiency and a high rejection power {1 l] ; a
, Below the threshold Ej (typically 3 (er) the LI brt is set to zero to protect the ﬁne grain algonthm
‘against noise (see §4.3.2).
Stauu Accepted in pnnuple, under technical study.

34 MIP mformatwn

Thé follnwmg trigger primitive is computed for every HCAL trigger eell

A - MIP bit : energy compatible with mip energy deposit ' :

Justification: The mip mformatron can be used in the rsolated non tngger (see §8 ) orina standalone :
HCAL test trigger. - , v

Status: Under discussion.

4 Electron/photon trlggers o g
4.1. General : ‘ o
‘The’ electron/photon trtgger uses a 3x3 trtgger cell shdmg wmdow processmg [3,10]. The electron/photon .
identification is based: o
- on the recognition of a large energy- depmrt in one or two adjacent ECAL trrgger cells
- on the lateral shower profile (fine grain structure in central ECAL cell);
- on the longitudinal shower profile (H/E in central trigger cell); - ' : :
- when isolated e!eetron/photens are requested on. the e.m. 1:>ulatton energy (energy m Ecal cells '
surrounding the central cell);

- when isolated eléctron/photons are requested on the hadmme molatmn energy (energy in Hcal cels
: surroundmg s the eentrdl u,ll) ‘



Justz/‘ cation: A large safety margm in the rates is requxrcd for the CMS mggers given the various
uncertainties that affect the trigger rates estimations. The implementation ‘of longitudinal and lateral shower
profile, as well as, e.m. and hadronic- 1solat10n programmable cnlena prov:des safety and flexibility for the
“calorimeter eleuron/photon trigger.

The use of the energy threshold together wuh shower profile cmerla alone allows to tngger on low pt

*electrons from b-decays.

Sratus Accepted i in genera] versxons under study.

4.2, Input data

The cell Eyat the mput of the window procesemg is coded i in a 8 bits linear scale with programmable
rt.solutxon A smaller number of bus can be ueed forthe isolation cclls. Values excecdmg the dynamic range -
are set to the maximum.

Justification: The limitation in the numbcr of bm is intended to sunphfy {he hardware 1mplunentalmn
Simulation studies showed that a scale of 8 bits with LSB‘SO() MeV gives adcquale tnggcr perfnnmnce [4]

Status Accepted o

0.0145 1

3x3 Window Eiectfon~Aigoriihmﬁ’

Nc—:ighbofs |

| Hit EM + Mx EM
i Nghbr > Thresh

Hit Had / Hit EM
Fine-Grain ™, o ' < (0.05

Algorithm: 4 " 8 Had Nghbrs
Compare max of 5 Y087 6 <15 G;:}V;{g
~1-slrip pair energy ol i we % 5 EM Nghbrs
and total energy in © 0.087 n Op‘iu:m f of 4< 1.0 GeV
trigger lower.  Tower count = 72.@ x 54n x2=7776




Ju.mj‘cmwn Requesung the H/E bn prov:des addmonal backgmund rejecuon wnhout affcctmg the -

isolated electron/photon efficiency. Electrons from b-decays are 90% efficient with respect to the H/E criteria. :. . -

“The typical H/E threshold is 0.05 and it can be opumxzed for the beauty elcctron tng,gcr [4 1 1]
Sratus Acv.epled o ,

4.3.4. EM zsolanon ' ' / ‘ o
“The EM isolation is given by the smallest of the four sums of 5 {or 7) em. cells around the ‘hxt cell' thc
EMI bit is set to one if this energy is less than the EMI e/y threshold. B
. Justification: Requesting the EMI bit provxdes additional backgmund rejculou wnhout affectmg the

isolated electron/photon efficiency. The typical EMI e/y threshold is 2 GeV [4, 15]. - ,
- Staws: “Accepted in general; versmns under study.

4.3.5. HAD zsolanon :
‘The HAD isolation is given by the sum of the eight hadmmc cells surroundmg the. 'hxt cell’; thc HDI bnt

© isset to one if this energy is less than the HDI e/y threshold.

Justification: Requesting the HDI bit provides additional background rejectlon without affecnng !he
- isolated electron/photon efficxency The typncal HDI e/y threshold 18 1.5 GeV [4,15). \ o
Status: Accepted.

4.4. EM clueter def‘ inition ' ‘ ‘ ;

_Each EM cluster is characterized by the vanables ETe, LI E/H EMI and HDI, as well as by the n-¢
indexes of the corresponding the calorimeter region where the 'hit ceil' is located. Each cluster should be
assigned a fully programmable rank based on these variables. :

The four highest ranking e.m. clusters should be selected to forward to the global mgger .

Justification: The programmability of the rank determination allows the design of suitable: tnggers; A
dcpendmg upon’ the luminosity and the physics interest at time of runmng For instance, for high luminosity
running the emphasis can be‘on "isolation", and, for low luminosity running the emphasis can be redirected
- to "shower profile" variables. The selecnon of the four highest rank clusters prov1des enough ﬂexxbnhty for
the definition of combined triggers. , :
'Status Accepted.

S

4.5. Smgle electron/photon triggers ~
In general terms, single electron/photou trigger is defined by the Iughest rankmg electr(m/photon cluster C
(as specified in §4.4), an n-¢ acceptance region and a prescalmg factor,

-The global trigger accepts the deimmon m parallel of dlfferent smgle elcctron/photon mggers]
conditions.

Justification: Various single electron/photon mggcrs Londmons wnll be needed in parallel to match the .
different physics requirements, as well as for cahbranon and tri gger eﬁ:uency measuremems :
Starus Accepted A :

i

4 6. Multi electrtm/phvmn trlggerv . o -
In general terms, the multi electron/phomn triggers are defined by n<3 hxghest ranking electron/photun\ '
clusters (as qpec:hed in §4.4), by a minimum separation in n-¢, as well as by a prescaling factor. '
The global trigger accepts the definition, in parallel, of ditferent multi electron/phomn triggers condmons
Justification: Various multi electron/photon triggers conditions will be needed in parallel to match the
different physics requxrements, as well as for calibration and trigger efﬁcxcncy measurements.
Status: Accepted in general requirement of minimum 1) ¢ separauon is under study

N

S. Jet tng ers
v5 1. Genera

The jet trigger uses the transvers,e energy sums (e. m+had) computed in calonmeter regions (4x4 tngger

cells). The input cell E; is coded in a 10 bits linear scale with programmab]e resolution. Values exceeding the . |

dynamic range are set to the maximum. -
Justification: Regions of 4x4 trigger cells matchcs the typual jet size. Slmulanon studles showed that a

scale of 10 bits with LSB=1 GeV gnves adcquate jet trxggcr performance [4]
Status: Acceplcd
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5.2. Jet transverse energy

Version 1: ‘ N

The jet transverse em,rgy (E’[}) is gwm by the transverse energy ina calonmeter regmn

- Version 2: '

- The jet lransverqe cnergy (ETJ) is gwen by the tranwerse cnergy cum in 2x2 calorimeter regwns‘.
- Windows overlapping by one calorimeter region are taken into account.

- Justification: “The version 2 ngeﬂ a jet trigger with hi gher rate but bater efﬁcxency thrcshold Lurve
Status: Accepted in gencral versions under etudy

- 5.3 Jet defir mtmn o SR
: The jets are characterized by ETj and by the n«d) mdexm of the ca]nnmercr region. The four hxgheﬂ rank -
jets in the calorimeter are selected. The cluster rank is given by the jet transverse energy. Jets occuring m a
' calonmeter region where an electron or tau is identified arc not considered. ~
. Justification: The selection of the four lugheqt rank jets provxdes enough ﬂexxbnhty for the deﬁmtxon of -
- combined triggers., . ’ oo
Status: -Accepted. “ ' \

5.4. Smgle jet trzgger9
The single jet triggers are defined by a threehold value and a n—cb acceptance region, as well as by a -
prescahng factor, The global mgger accepts the deﬁmtmn in parallel, of dni‘ferent single Jet mggers'
conditions..
" Justification: Low threshold jet mggers need to be preeca]ed in order to meet the rate requ1remems :
- Status: Accepted , :

‘3.5, Multt Jet mggers :
* The multi jet triggers arc defined by n<3 jets (as specified in §5. 3) by a minimum scparation en' n-¢, as:
" wellasbya preecahng factor. Jets must be separated by at least one calorimeter region, The global trigger
*accepts the definition, in parallel, of different multi jet triggers conditions.
\ Justification: Multuct triggers with different thresholds in caeh leg are requlred 10 lngger on SUSY
- events.
Status Accepted in general; requxremcm of mmunum n-¢ v.eparatum is under study.

6. Et triggers
6.1. General

Tlhie E; triggers use the transverse energy sums (e m, +had) computed in calonmeter regions (4x4 trigger
cells), as specified in §5 1. Ex and Ey are. cnmputed from Et usin g the coordmates of the ealonmeter region
cemer

Jusn/‘canon The missing Eq computed from the energy in calonmeter regmnq has good enough
resolution for trigger purposes [8]

Status: Accepted

6 2 Musmg Et mggers : ' N ‘
- The missing Et is computed from the sums of thc calonmeter regions Ex and Ey The sum extends up to’
n=5 (end of VFCAL)

The missing Et mggers are defined by a threshold value and by a prescaling factor The global trigger .

“accepts the definition, in parallel of different missing Et triggers conditions. ‘ '
- Justification: The missing Ey trigger rates vary with the rapidity coverage [8].

The missing energy trigger is implemented with a number of thresholds. Some of ﬂu.se thresholds are
used in combination with other mggem Other threaholdq are u%ed with a prescale and one threshold is uscd
for a standalone trigger. _

~ The missing Et mgger can be uscd in combmatxon with other triggers, namely jet m;_.,gere, in the search
for SUSY events. :
 Status: Accepted.

A




R

6.3, Total Et trzgger £

VFCAL) ' Tl
' The total Et’ tnggers are defmed bya threshold value and by a prescahng factor The global trtgger accepts
the definition, in parallel; of different total Et triggers conditions. . :
Justification: The total energy trigger is implemented with a number of thresholds whtch are used both

- The total Et is gwen by the sum of the calonmeter reglons Eq. The sum extends up to n-5 (end of S

for physics analysis and for input to the luminosity monitor. Some of these thresholds are used in ,

~ combination with other triggers. Other thresholds are used'with a prescale and one threshold is used for.a -
_ standalone trigger. The luwer threshold Et mgger also provides a good dtagnosttc for the calorimeter and | ns‘
© trigger. ..

Status: Accepted.

. Tau trig gers
- 7.1. General : C :
” The system selects’ hadrome deeays of the 1 lepton. It is busn ally a Jet trigger complemented with erttena )
to select narrow jets and localized energy deposits. Tau-jets are used in the definition of a double tau-jet
trigger, as well as in the definition of combined tri ggers with electrons or muons. .

Justification: The purposé of the tau trigger is: to enhance the efficiency of the trigger syqtem to detect; .
taus [14]. The definition of the tau mgger as an extension of the Jet tngger is’ mtended to srmphfy the o
_hardware implementation [12). = : '

- Staus: Under physnes perfurnunee study

7. 2. Tau ]et varmbles‘
Version 1:
The 'c-mgger uses the followmg mformatton / : .
- ‘T-jet transverse energy (ETt): transverse energy (e m.+had. )ina 4x4 regron as computed for the = -
jet triggers (see §5.) .

- Narrow jet: ratio between the 4x4 and the surmundmg 12x12 window tranwerse energy, the NJ btt o

“is set if the ratio is larger than the NJ threshold (typically 0.8).

- Single pion cluster: the CLU bit is set to one if the ratio between, the htghest tngger cell o

(em.+had) in_the 4x4 regron and the total energy in that regron is larger than a thresho!d (typrcally
04). . a e
- Version2: P o ‘ :
The t-trigger uses the followmg mformatton ' .
- T-jet transverse energy.. (ET‘E) transverse energy (e m. +had ) ina 4x4 reglon as computed for the '
- jet triggers (see §5.) o
- Narrow jet: ratio between the 4x4 and the surroundmg 12x12 wmdow transverse energy, the NJ bit
is set if the ratio is larger than the NJ threshold (typically 0. 8). o
-t em. cluster: the CLU bit is set to one if thue is’one and on]y one clu%ter (as deﬁned in gly -
* trigger) in the 4x4 window with :-
- Bt larger than the TEM Et threshold (typnally 10 GeV) o
- e.m. isolation transverse energy sma]k.r than the EMI 1 thresho!d (typtcally 4 GeV)
.- H/E or HDI e/y bits equal to zero. ‘
Jumfzcatmn The-first version complements the narrow Jet mtena thh the 1dent1f cation of an tsolated
charged pion cluster. The second version rehes as complententary crttena on the presence of a smgle e.m
cluster backed with hadronic energy [12].
Status: Under physics pertomtance %tudy k
7.3. Tau _Jet defmtmn ‘ et
Each 1-jet is characterized by the vanables ETr NJ and CLU as well as by the n-¢ mdexes of the -
~ corresponding ‘calorimeter regton

The four highest rank t-jets in the Laloruneter are. eelected The cluster rank is, deﬁned by the expected -

* trigger rate for that t-jet. The lowest the rate the highest the mnk Tau:rets mcunxng ina calortmeter region
where an electron is identified are not considered. '

Justification: The selection oi the four htg,]test rank Tjets provrdes enough ﬂextbthty for the deﬁmtton of'
‘combined triggers. ,

Status: Under physxut pertonnam.e study



B 8. Qulet and MIP. b:ts
8.1, General

For each calorimeter- regmn (4x4 tngger celle) a qulct and a MIP bit are computed '
Justification: These information is used in the xsolated muon tngger or ina standalone HCAL test tngger -

1.
Status: Accepted

8.2, Quiet bit def nition

The quiet bit is set when the E; m a'caltmmeter regmn 15 below a threshold
Slatus Accepted : :

83 MIP bit def nm(m

The MIP bit is given by the OR of the MIP tngger primitive bxts ina 4x4 regton vetoed by a cut on the
Etin the 4x4 region. . ‘ : .

Status Updu study.y' "

9. Calonmeter tngger output

. The calortmeter tngger producc% tor every bcam Lroesmg the 10110wmg Uutput bits :

~‘ Objects . Rank = Pdttcm bits Eta-pln index  Total
Electron . (4) 8 : 4+5 ' 68
Jet @) 8 - 445 68
‘Taujet  (4) B - C 445 68
Et friggers - (2) 12 - - 24
Quiet bits . 16x18 S 288
MIP bits =~ - Lo e . 16x18 - 288

- Status: Under discuséiort.

,10 Lummosxty momtor

. 10.1. General

“The calorimeter trigger system provndes information on the relatwe Iummomty
Justification: The activity in the calonmeter cells reﬂects the maclune lummosny
Smms Accepted. ' .

1 0.2, Lummoszty varmbles : ‘
: The system provides four thresholds on the energy in each trigger tower reglon (for thlS purpoqe assumed-
to be 8x8). The information prov:ded by the calonmeter comms of: «
1 Every 0.1 sec:
- total number of 8x8 trlgger tower regmnq wnth encrgm above each of mur individually
programmable thresholds.
- time interval (in crossings).over which the staltsttcs were accumulatcd
2) Every 5 minutes: ! .
* - number of times each of the crossings in one apcelcrator Lyclt, has a tng,gcr tower region over a
threshold independently programmable from the four listed above. If a particular crossing has n regions -
“that exceed this threshold each time if occurs, then the sum for this crossing is incremented by n;
-+ -number of titmes cach trigger tower region exceeded the single threshold listed above;
_ -time interval (in accelerator cyclcs) over which the qtansucs were accumulated
Smtus Under dmuwon : , SN
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