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_sa
gs.texVersion: 3.01 Introdu
tionIn a previous memo (Adams-Wolk,2005), we demonstrated the inadequa
y of using one energy-to-PHA
onversion for both the FI and BI CCDs based on the FI pre-laun
h performan
e and suggested newseparate, energy-to-PHA 
onversions for the FI and BI CCDs. This memorandum is to spe
ify therequirements for a 
hange to the SACGS software. The 
hange needed is to adjust the energy to PHA
onversions for the FI and BI CCDs.2 Requirement Spe
i�
ationsHere we list the requirements that are needed for the software. These a�e
t the parameters for theevent �lter, and are re
e
ted in the parameter blo
k and the window blo
k as des
ribed below.2.1 De�nitionsThe following de�nitions will be used in the requirements se
tion:RequestedOCAT:Aimpoint The aimpoint spe
i�ed in OCATOCAT:Event Filter A Yes/No/Null 
ag indi
ating an event �lter in OCATOCAT:Event Filter:Lower The lower end of the event �lter in OCAT (in keV)OCAT:Event Filter:Range The range of the event �lter in OCAT (in keV)OCAT:Window:Lower Energy The lower end of the event �lter for a window in OCAT (in keV)OCAT:Window:Energy Range The range of the event �lter for a window in OCAT (in keV)ProgrammedPB:lowerEventAmplitude The parameter blo
k lower end of the event �lter in aduPB:eventAmplitudeRange The parameter blo
k range of the event �lter in aduWindow:lowerEventAmplitude A window lower end of the event �lter in aduWindow:eventAmplitudeRange A window range of the event �lter in aduThe following de�nitions are used throughout this se
tion: When AIMPOINT CONVERSIONis spe
i�ed, this refers to the I3 
onversions being used when OCAT:Aimpoint = ACIS-I; and S3
onversions being used when OCAT:Aimpoint = ACIS-S. When CCD-TYPE CONVERSIONis spe
i�ed, this refers to the I3 
onversions being applied to CCDs, I0,I1,I2,I3,S0,S2,S4, and S5; andS3 
onversions being applied to CCDs S1 and S3. Table 1 
ontains the equations to be used for the
onversions. 1 / 4



SACGS 
hange requirements2.2 SACGS Requirements1. There are three 
onversions ea
h for I3 and S3: two for the lowerEventAmplitude: one for valuesin the 0.0{1.2 keV range and a se
ond for values in the 1.2{5.0 keV range. The third 
onversionis for the eventAmplitudeRange parameter (0.01{15.0 keV). (See table 1)2. The following defaults are to be used for the parameter blo
k:PB:lowerEventAmplitude = 20PB:eventAmplitudeRange = 37503. The following defaults are to be used for any window blo
k where the OCAT parametersOCAT:Window:Lower Energy OR OCAT:Window:Energy Range are not spe
i�ed:� If OCAT:Event Filter:Lower and OCAT:Event Filter:Range are not spe
i�ed, thefollowing defaults shall be used:Window:lowerEventAmplitude = 20Window:eventAmplitudeRange = 3750� Otherwise, set the values internal to SACGS for:OCAT:Window:Lower Energy = OCAT:Event Filter:LowerOCAT:Window:Energy Range = OCAT:Event Filter:Rangeand apply the following rules.4. Parameter Blo
k event �lters shall follow these rules:� If the OCAT:Event Filter is set to \N" or \Null", use the default values forPB:lowerEventAmplitude and PB:eventAmplitudeRange. If windows are spe
i�ed,use the window rules in item 5.� If the OCAT:Event Filter is set to \Y" AND OCAT:Event Filter:Lower isGREATER THAN 0.5 keV:{ There shall be 1 
hip wide window per a
tive CCD. If this is not true, SACGS shall failto assign a parameter blo
k and issue the appropriate warnings. Additional windows areallowed and follow the below rules of assignment as in item 5.{ The following values shall be assigned to the parameter blo
k.PB:lowerEventAmplitude = 20PB:eventAmplitudeRange = 6250{ The window rules in item 5 apply.� If theOCAT:Event Filter is set to \Y" ANDOCAT:Event Filter:Lower is LESS THANOR EQUAL to 0.5 keV:{ The AIMPOINT CONVERSION shall be used to determinePB:lowerEventAmplitude and PB:eventAmplitudeRange.{ If windows are spe
i�ed, apply the window rules below as in item 5.5. Windows shall be handled as follows. Ea
h a
tive CCD needs to be examined separately:� Regardless of OCAT:Window:Lower Energy, if a CCD has a 
hip wide window, all win-dows on that CCD will use the CCD-TYPE CONVERSION to determine ea
h Win-dow:lowerEventAmplitude and Window:eventAmplitudeRange that are spe
i�ed.2 / 4



SACGS 
hange requirements� If any OCAT:Window:Lower Energy value on a CCD is above 0.5 keV, there must bea 
hip wide window for that CCD in addition to the requested windows. SACGS shall failand issue the appropriate message if there is not a 
hip wide window on the sele
ted CCD.Sin
e a 
hip wide window must be present on that CCD, the pre
eding rule applies and theCCD-TYPE CONVERSION is used to determine allWindow:lowerEventAmplitudeand Window:eventAmplitudeRange that are spe
i�ed on that CCD.� If all OCAT:Window:Lower Energy values on a CCD are less than or equal to 0.5 keV,and no 
hip wide window is spe
i�ed for that CCD, use the AIMPOINT CONVERSIONto determine ea
h Window:lowerEventAmplitude andWindow:eventAmplitudeRange that are spe
i�ed on that CCD.6. SACGS shall fail to assign a parameter blo
k and issue appropriate messages if thePB:lowerEventAmplitude is GREATER than ANY Window:lowerEventAmplitude.7. SACGS shall fail to assign a parameter blo
k and issue appropriate messages if the sum ofPB:eventAmplitudeRange and PB:lowerEventAmplitude is LESS than the sum of Win-dow:eventAmplitudeRange and Window:lowerEventAmplitude for ANY window.8. For all energy to PHA 
al
ulations, PHA values shall be rounded down to the nearest integralPHA.9. SACGS shall set the minimum PB:lowerEventAmplitude to 20 adu. This is to minimize theloss of telemetry in the 
ase of a T-plane Lat
h-up.10. All energy �lter limits in the OCAT shall be spe
i�ed to a pre
ision no greater than 0.01 keV.SACGS shall trun
ate any keV value to 0.01 pre
ision as ne
essary and issue an appropriatewarning.11. SACGS must provide CXC an algorithm to determine that the telemetered values of lowerEven-tAmplitude and eventAmplitudeRange in the PB and Window blo
ks are 
onsistent with theOCAT values.3 ConversionsThis table presents the 
onversions to be used.CCD lowerEventAmplitude eventAmplitudeRange0.0{1.2 keV 1.2{5.0 keV 0.01{15.0 keVI3 -22.84+0.120*energy -151.81+0.227*energy 0.0+0.250*energyS3 -28.09+0.199*energy -42.28+0.211*energy 0.0+0.250*energyTable 1: Energy to PHA 
onversions for lowerEventAmplitude and energyAmplitudeRange for variousCCDs. The units are ADU + ADU/eV. The input energy should be spe
i�ed in eV.Note that these 
onversions allow for an energy spe
i�ed in either OCAT:Event Filter:Lower orOCAT:Window:Lower Energy to result in an assigned pulse-height in PB:lowerEventAmplitude and/orWindow:lowerEventAmplitude whi
h might be below the eventThreshold (38 ADUs for FI CCDs, 20ADUs for BI CCDs). Sin
e the eventThreshold is applied �rst, only events equal to or greater than3 / 4



SACGS 
hange requirementsthe eventThreshold will be a

epted. This means for the four possible 
ombinations of CCD type and
onversion type:� For a FI CCD with the I3 
onversion, an OCAT:Event Filter:Lower or OCAT:Window:LowerEnergy of 507eV or lower will result in events with PHs down to the eventThreshold (38 ADU)being a

epted.� For a FI CCD with the S3 
onversion,an OCAT:Event Filter:Lower or OCAT:Window:LowerEnergy of 332eV or lower will result in events with PHs down to the eventThreshold (38 ADU)being a

epted.� For a BI CCD with the I3 
onversion, an OCAT:Event Filter:Lower or OCAT:Window:LowerEnergy of 357eV or lower will result in events with PHs down to the eventThreshold (20 ADU)being a

epted.� For S1 and S3 (event threshold of 20 ADU) with the S3 
onversion,an OCAT:Event Filter:Loweror OCAT:Window:Lower Energy of 242eV or lower will result in events with PHs down to theeventThreshold (20 ADU) being a

epted.4 Referen
esACIS Gain Changes for SACGS, Adams-Wolk, De
ember, 2005;http://as
.harvard.edu/a
is/memos/ACIS gain.pdf
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