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LABELING

There are eight trigger counters in Roman Pots. Each counter is read by two PMTs.  Hence there are 16 signals delivered to the STAR trigger system. The RPs are located in the RHIC tunnel on the East and West side of the STAR detector. We shall record both amplitude and timing information of each of the 16 PMTs. The labeling for the PMTs is:

RPEVU1, RPEVU2 – Roman Pot East Vertical Up 1 and 2

RPEVD1, RPEVD2 – Roman Pot East Vertical Down 1 and 2

RPWVU1, RPWVU2 – Roman Pot West Vertical Up 1 and 2 

RPWVD1, RPWVD2 – Roman Pot West Vertical Down 1 and 2

RPEHO1, RPEHO2 – Roman Pot East Horizontal Outer 1 and 2

RPEHI1, RPEHI2 – Roman Pot East Horizontal Inner 1 and 2

RPWHO1, RPWHO2 – Roman Pot West Horizontal Outer 1 and 2

RPWHI1, RPWHI2 – Roman Pot West Horizontal Inner 1 and 2

The assignment of channels is in Table 1 below:

Table 1 (QT VME slot 8 (0x12) board label PP001) 
The assignment of channels as per STAR MXQ Crate Cable Map, 01/27/2009

	QT ch#
	PP2PP PMT

	1
	RPEVU1

	2
	RPEVU2

	3
	RPEVD1

	4
	RPEVD2

	9
	RPWVU1

	10
	RPWVU2

	11
	RPWVD1

	12
	RPWVD2

	
	

	17
	RPEHO1

	18
	RPEHO2

	19
	RPEHI1

	20
	RPEHI2

	25
	RPWHO1

	26
	RPWHO2

	27
	RPWHI1

	28
	RPWHI2


Basic PMT combinations

We start making basic combination of trigger signal as an “or” of the two PMTs of the same counter, if they amplitude is above the pedestal. Those will be used for the elastic and inelastic trigger definition, see Table 2.


Table 2 (“or” of two PMTs for each counter)

	EVU (East Vertical Up) 
	 RPEVU1 or RPEVU2 
	(QT#8 Ch1) or (QT#8 Ch2)

	EVD (East Vertical Down) 
	 RPEVD1 or RPEVD2 
	(QT#8 Ch3) or (QT#8 Ch4)

	WVU (West Vertical Up) 
	 RPWVU1 or RPWVU2 
	(QT#8 Ch9) or (QT#8 Ch10)

	WVD (West Vertical Down) 
	 RPWVD1 or RPWVD2 
	(QT#8 Ch11) or (QT#8 Ch12)

	
	
	

	EHO (East Horizontal Outer) 
	 RPEHO1 or RPEHO2 
	(QT#8 Ch17) or (QT#8 Ch18)

	EHI (East Horizontal Inner) 
	 RPEHI1 or RPEHI2 
	(QT#8 Ch19) or (QT#8 Ch20)

	WHO (West Horizontal Outer)  
	 RPWHO1 or RPWHO2 
	(QT#8 Ch25) or (QT#8 Ch26)

	WHI (West Horizontal Inner) 
	 RPWHI1 or RPWHI2 
	(QT#8 Ch27) or (QT#8 Ch28)


Elastic trigger components EA, EB, EC, ED are defined as:

Table 3 (Definition of Elastic Arms)

	EA (Elastic Trigger A - vertical) 
	EA = WVU and EVD

	EB (Elastic Trigger B - vertical)
	EB = WVD and EVU

	EC (Elastic Trigger C - horizontal)
	EC = WHO and EHI

	ED (Elastic Trigger D - horizontal)
	ED = WHI and EHO


Table 4 (Definition of Inelastic Components of the Trigger)

	EOR (East Or)
	 EOR = EVU or EVD or EHO or EHI

	WOR (West Or)
	 WOR = WVU or WVD or WHO or WHI


Table 5 (Definition of Forbidden Components)

	EVF (East Vertical Forbidden)
	 EVF = EVU and EVD

	EHF (East horizontal Forbidden)
	 EHF = EHI and EHO

	WVF (West Vertical Forbidden)
	 WVF = WVU and WVD

	WHF (West horizontal Forbidden)
	 WHF = WHI and WHO


Elastic trigger bit is determined by requiring that there is one proton on East and one on West side and nothing else, and they are collinear, for example (WUP and EDown) or (WInner and EOuter). 

ET = (EA or EB or EC or ED) and not(WVF or WHF or EVF or EHF)
Inelastic Trigger: The requirement is that we have one proton going to each side, but now they are not required to be collinear.

ITE (Inelastic Trigger Bit East)
ITE = EOR and not(EVF or EHF)

ITW (Inelastic Trigger Bit West)
ITW = WOR and not(WVF or WHF)
Central Production Triggers:

CP1 = protons in non collinear trigger counters

CP2 = protons in collinear trigger counters (this must be in an “and” with ToF multiplicity because the rate is dominated by elastic trigger rate) The alternative would be to read TPC with all elastic triggers, but I think the ET rate is just too high.

CP1 = (ITE and ITW) and not (ET)
CP2 = ET and ToF Multiplicity
Single Diffraction Dissociation Triggers (SDD)

SDDE = proton moving East dissociates, proton moving West intact

SDDW = proton moving West dissociates, proton moving East intact
SDDE = (ITW and not BBC West and not ZDC West) and (BBC East or ZDC East)
SDDW= (ITE and not BBC East and not ZDC East) and (BBC West or ZDC West)

Diffractive  Production Trigger

FMS on one side + RP on the other side 
Scalers:

If we have 16 working channels to CAD scaler board we can just put there just raw PMT signals.

To STAR scaler board we will put 8 ‘OR’ signals: EVU, EVD, EHI, EHO, WVU, WVD, WHI and WHO. We will also put 7-bit bunch number.

This will provide us with the maximum functionality.
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