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(1)Corrected iqtrk (formerly otrk) index
(2)Moved to inclusive preshower definitions for qtrk, qiso terms,and for all neoterms 


(3)Simplified TIS definition based on inclusive preshower definition of qiso


(4)Reordered preliminaries to better reflect firmware.  The final qtrk terms have the same 

form and meaning as Version 2.00 with the exception of the preshower inclusivity.

CFT/CPS  CTTT and/or Algorithm Descriptions

Preliminaries

(1) The information reported to the CTTT is exclusive with respect to pt, preshower energy and charge.  These preliminaries create inclusive terms with respect to pt and preshower.

(2) Label the exclusive fields by octant, p , preshower, charge  

eotrk(o)(p)(e)(c ) = eotrk(1,2,3,4,5,6,7,8)(1,2,3,4)(n,l,h) (P,N) 

where p=1 is the lowest pt bin and p=4 the highest. n,l,h = no, low, high preshower deposition.

(3) To make quadrant sums, for each pair of eotrk terms add pt, preshower, charge bins, 

define eqtrk(q)(p)(e)(c ) where q=1,2,3,4

(4)To make inclusive pt bins, define iqtrk(o)(p)(e)(c )

iqtrk(o)(4)(e)(c ) = eqtrk(o)(4)(e)(c ) 

iqtrk(o)(3)(e)(c ) = eqtrk(o)(3)(e)(c ) + eqtrk(o)(4)(e)(c )

iqtrk(o)(2)(e)(c ) = eqtrk(o)(2)(e)(c ) + eqtrk(o)(3)(e)(c ) + eqtrk(o)(4)(e)(c )

iqtrk(o)(1)(e)(c ) = eqtrk(o)(1)(e)(c ) + eqtrk(o)(2)(e)(c ) + eqtrk(o)(3)(e)(c ) + eqtrk(o)(4)(e)(c )

(5)For inclusive pt and preshower bins, define qtrk(o)(p)(e)(c).

qtrk(o)(p)(h)(c ) = iqtrk(o)(1)(h)(c ) 

qtrk(o)(p)(l)(c )  = iqtrk(o)(1)(l)(c ) + iqtrk(o)(2)(h)(c )

qtrk(o)(p)(n)(c ) = iqtrk(o)(1)(n)(c ) + iqtrk(o)(2)(l)(c ) + iqtrk(o)(3)(h)(c )

 (6) To make quadrant sums of isolated tracks, for each pair of CTOC terms, sum isolated tracks by p, preshower, charge, define qiso(q)(p)(e)(c)=qiso(1,2,3,4)(1,2,3,4)(n,l,h)(P,N).  These also should be inclusive with respect to pt and preshower.

(7) When an index is replaced by A, this means a sum has been taken over that index.

Track Counting Terms:
TTK
Add qtrk(q)(p)nP + qtrk(q)(p)nN = qtrk(q)(p)nA

Add qtrk1(p)nA + qtrk2(p)nA + qtrk3(p)nA + qtrk4(p)nA = qtrkA(p)nA

If qtrkA(p)nA nonzero set TTK(1,p) neoterm

If qtrkA(p)nA  greater than one set TTK(2,p) neoterm

Repeat for all p bins

TEL 
Note: The trigger menu uses p=1,3,4 only. 

Add qtrk(q)(p)lP + qtrk(q)(p)lN = qtrk(q)(p)lA

Add qtrk1(p)lA + qtrk2(p)lA + qtrk3(p)lA + qtrk4(p)lA = qtrkA(p)lA

If qtrkA(p)lA  nonzero set TEL(p,l) neoterm

Add qtrk(q)(p)hP + qtrk(q)(p)hN = qtrk(q)(p)hA

Add qtrk1(p)hA + qtrk2(p)hA + qtrk3(p)hA + qtrk4(p)hA =qtrkA(p)hA

If qtrkA(p)hA nonzero set TEL(p,h) neoterm

Repeat for all p bins 

If TEL(1,l) ge 2 set TDL(1,ns)


If TEL(3,l) ge 2 set TDL(3,ns)

TPQ
If qtrk(q)1lA nonzero set TPQ(1,q)

If qtrk(q)1lA greater than one  set TPQ(2,q)

Repeat for all q bins

TDL
Add qtrk11lP + qtrk21lP + qtrk31lP + qtrk41lP = qtrkA1lP

Add qtrk11lN + qtrk21lN + qtrk31lN + qtrk41lN = qtrkA1lN

If qtrkA1lP ge 2 or qtrkA1lN ge 2 then set TDL(1,ss) neoterm

If qtrkA1lP ge 1 and qtrkA1lN ge 1 then set TDL(1,os) neoterm

Add qtrk13lP + qtrk23lP + qtrk33lP + qtrk43lP = qtrkA3lP

Add qtrk13lN + qtrk23lN + qtrk33lN + qtrk43lN = qtrkA3lN

If qtrkA3lP ge 2 or qtrkA3lN ge 2 then set TDL(3,ss) neoterm

If qtrkA3lP ge 1 and qtrkA3lN ge 1 then set TDL(3,os) neoterm

Isolated Terms:

TIS
Sum qiso(q)3nP + qiso(q)3nN =  qiso(q)3nA

Repeat for all q

Sum qiso13nA + qiso23nA + qiso33nA + qiso43nA = qisoA3nA

If qisoA3nA nonzero set TIS(3) neoterm

Sum qiso(q)4nP + qiso(q)4nN = qiso(q)4nA

Repeat for all q

Sum qiso14nA + qiso24nA + qiso34nA + qiso44nA = qisoA4nA

If qisoA4nA nonzero set TIS(4) neoterm

TDS
Sum qiso13nP + qiso23nP + qiso33nP + qiso43nP = qisoA3nP

Sum qiso13nN + qiso23nN + qiso33nN + qiso43nN = qisoA3nN

If qisoA3nP ge 2 or qisoA3nN ge 2 set TDS(ss) neoterm

If qisoA3nP ge 1 and qisoA3nN ge 1 set TDS(os) neoterm
TIQ
If qiso(q)3nA ge 1 set TIQ(q) neoterm

TLO
Sum OCT ISOG terms


If ge 1 set TLO neoterm

Miscellaneous Terms (Cluster counting, occupancy, coplanarity, tau):

TNQ
Note:  Gamma definitions are also inclusive

For pairs of CTOC add no. H gamma

Label these bgam(q)H

If bgam(q)H nonzero set TNQ(1,h,q) neoterm

If bgam(q)H greater than one set TNQ(2,h,q) neoterm

Repeat for all q bins.

For pairs of CTOC add no of L gamma and H gamma

Label these bgam(q)L

If bgam(q)L nonzero set TNQ(1,l,q) neoterm

If bgam(q)L greater than one set TNQ(2,l,q) neoterm

Repeat for all q bins.

THT
Sum OCT OH terms. 


Label TotOCTH


If TotOCTH le threshold set THT(1) neoterm

Sum OCT OL terms. 


Label TotOCTL


If TotOCTL le threshold set THT(2) neoterm.

TMO
Sum Octant M term


IF ge 1 set TMO neoterm

TAC
Find two highest Sum(pt) Octants


Confirm both have more than 5 GeV


Calculate azimuthal difference between azimuth of sectors with highest Sum(pt)

Label ADIFF


If ADIFF lt 2.67 set TAC(1) neoterm


If ADIFF gt 2.67 set TAC(2) neoterm

TOC
Examine Sum(pt) terms.


If one or more have Sum(pt) gt 3 GeV, set TOC(1,1) neoterm,


if two or more have Sum(pt) gt 3 GeV, set TOC(2,1) neoterm.

If one or more have Sum(pt) gt 5 GeV, set TOC(1,2) neoterm,

if two or more have Sum(pt) gt 5 GeV, set TOC(2,2) neoterm

TTA
Sum OCT T1 terms


If ge 1 set TTA(1)


Sum OCT T2 terms


If ge 1 set TTA(2)

Neoterm Assignments

Bit
Trigger Term

0 Mark and Pass

1 TTK(1,1)
(number of tracks; momentum[1,2,3,4 = 1.5,3,5,10 GeV])

2 TTK(1,2)

3 TTK(1,3)

4 TTK(1,4)

5 TTK(2,1)

6 TTK(2,2)

7 TTK(2,3)

8 TTK(2,4)

9 TEL(L,1)
(preshower deposition[L,H]; momentum)

10 TEL(L,3)

11 TEL(L,4)

12 TEL(H,1)

13 TEL(H,3)

14 TEL(H,4)

15 TPQ(1,1)
(number of low pt bin tracks with L deposition, quadrant[1,2,3,4])

16 TPQ(1,2)

17 TPQ(1,3)

18 TPQ(1,4)

19 TPQ(2,1)

20 TPQ(2,2)

21 TPQ(2,3)

22 TPQ(2,4)

23 TNQ(1,H,1)
(number of H preshower clusters; quadrant)

24 TNQ(1,H,2)

25 TNQ(1,H,3)

26 TNQ(1,H,4)

27 TNQ(1,L,1)

28 TNQ(1,L,2)

29 TNQ(1,L,3)

30 TNQ(1,L,4)

31 TNQ(2,H,1)
(number of H preshower clusters; quadrant)

32 TNQ(2,H,2)

33 TNQ(2,H,3)

34 TNQ(2,H,4)

35 TNQ(2,L,1)

36 TNQ(2,L,2)

37 TNQ(2,L,3)

38 TNQ(2,L,4)

39 TDL(SS,1)
(charged pair[SS,OS,NS]; momentum)

40 TDL(SS,3)

41 TDL(OS,1)

42 TDL(OS,3)

43 TDL(NS,1)

44 TDL(NS,3)

45 TIS(3)

(momentum)

46 TIS(4)

47 TDS(SS)
(charged pair)

48 TDS(OS)

49 THT(1)

(hit threshold)

50 THT(2)

51 TAC(<35)
(acoplanarity above below 35 sectors)

52 TAC(>35)

53 TIQ(1)

(quadrant)

54 TIQ(2)

55 TIQ(3)

56 TIQ(4)

57 TOC(1,1)
(number of octants above threshold, threshold in momentum bins)

58 TOC(2,1)

59 TOC(1,2)

60 TOC(2,2)

61 TTA(1)

(sectors with single cluster tau candidate)

62 TTA(2)

(sectors with double cluster tau candidate)

63 TLO

64 TMO

