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is build mask1.1 Des
riptionA Level 1 ACIS mask �le (a
is*msk1.�ts) for an observation 
ontains information about the valid ranges ofCHIPX, CHIPY, and PHA for the observation. If a user spe
i�es a spatial or spe
tral window to be used fortheir observation, this information is re
orded in the mask �le. Level 1 ACIS bad pixel �les (a
is*bpix1.�ts)also 
ontain information about whi
h pixels or 
olumns are valid. One di�eren
e between a mask and a badpixel or 
olumn is that no events should be reported outside the valid region of a CCD as spe
i�ed in themask �le. However, events may be reported for the pixels and 
olumns des
ribed in a bad pixel �le. The
ontents of a bad pixel �le should in
lude only regions of a CCD that are within the boundaries spe
i�edin the mask �le. That is, the 
ontents of a mask �le and the asso
iated bad pixel �le should be mutuallyex
lusive. (This 
ondition is not true if SAMP CYC = 0.) For example, the edges of a CCD should beex
luded using a mask �le (instead of a bad pixel �le) be
ause the onboard event dete
tion algorithm doesnot report events whose 
oordinates are at CHIPX = 1 or 1024 or CHIPY = 1 or 1024. The node boundariesat CHIPX = 256, 257, 512, 513, 768, and 769 are in
luded in a bad pixel �le (instead of a mask �le) be
auseit is possible to have events along these 
olumns. The 
olumns are 
onsidered bad be
ause most of the eventsin these 
olumns are asso
iated with 
osmi
 rays.1.2 Input1. A Level 0 parameter blo
k �le (a
is*pbk0.�ts)2. A Level 0 window blo
k �le (a
is*win0.�ts)3. A Level 1 event data �le (a
is*evt1.�ts)1.3 OutputA Level 1 mask �le that 
ontains one extension for ea
h a
tive CCD. Ea
h extension will have one or morerows with the following 
olumns.



1. SHAPE2. COMPONENT3. CHIPX (a two element ve
tor)4. CHIPY (a two element ve
tor)5. SAMP CYC6. PHAMIN7. PHAMAXSin
e the 
olumns WINDOW and OVERLAP, whi
h are in older mask �les, are not ne
essary, they arenot in
luded here.1.4 Parameters1. pbk�le,s,a,\",,,\Name of input parameter blo
k �le"2. pbkext,s,h,\PBK",,,\Name of extension in parameter blo
k �le"3. win�le,s,a,\",,,\Name of input window blo
k �le"4. winext,s,h,\WIN",,,\Name of extension in window blo
k �le"5. evt�le,s,h,\none",,,\Name of input event �le"6. out�le,s,a,\",,,\Name of output �le"7. kernel,s,h,\default",�ts|iraf|default,,\Output format type"8. 
lobber,b,h,\no",,,\Overwrite output �le if it exists?"9. verbose,i,h,0,0,5,\Amount of messages produ
ed (0=none, 5=most)"10. mode,s,h,\ql",,,1.5 Pro
essingOne FITS extension is produ
ed for every \a
tive" CCD and ea
h extension has one or more rows. A CCDis de�ned to be a
tive if the CCD is in
luded in the \PBK" extension of the parameter blo
k �le. One rowin ea
h extension indi
ates that the entire CCD is disabled (see Table 2). Additional rows are in
luded asne
essary.1. Verify that the spe
i�ed extensions of the input �les exist. If 
lobber = \no," verify that the output�le does not exist.2. Read the values of the keywords STARTROW, ROWCNT, and WIND ID in the header of the inputparameter blo
k �le.3. Add the keywords FIRSTROW and LASTROW to the header of the output �le, whereFIRSTROW = STARTROW+ 1 (1)LASTROW = STARTROW+ROWCNT+ 1 (2)However, if FIRSTROW < 1 or LASTROW > 1024, then do not 
reate the output �le and exit withan error message that the keywords are invalid.Copy the value of the keyword WIND ID to a keyword of the same name in the header of the output�le. 2



4. Read the 
ontents of the window blo
k �le.5. Determine the 
ontents of the 
olumns SHAPE, COMPONENT, CHIPX, CHIPY, SAMP CYC, PHAMIN,and PHAMAX in the output �le as follows.a. The SHAPE is either a \re
tangle" or \!re
tangle," as appropriate.b. Ea
h re
tangular 
omponent of the mask for an observation is numbered sequentially from one.The index number for a 
omponent is listed in the 
olumn named COMPONENT.
. If SAMP CYC � 1, the permitted values of CHIPX and CHIPY are spe
i�ed to be CHIPX[0℄ �CHIPX � CHIPX[1℄ and CHIPY[0℄ � CHIPY � CHIPY[1℄. In most 
ases, an entire CCD isa
tive, SAMP CYC = 1, and the CHIPX and CHIPY boundaries have the default values listedin Table 1. Table 1. Default values for SAMP CYC � 1READMODE DATAMODE CHIPX[0℄ CHIPX[1℄ CHIPY[0℄ CHIPY[1℄TIMED FAINT 2 1023 2 1023TIMED FAINT BIAS 2 1023 2 1023TIMED GRADED 2 1023 2 1023TIMED VFAINT 2 1023 3 1022CONTINUOUS CC33 FAINT 2 1023 2 5112 1023 514 1023CONTINUOUS CC33 GRADED 2 1023 2 5112 1023 514 1023There are 
ases where a CCD is a
tive, but the entire CCD has a mask with a sample 
y
le ofzero. In this 
ase, the values of CHIPX[0℄, CHIPX[1℄, CHIPY[0℄, and CHIPY[1℄ have the defaultvalues spe
i�ed in Table 2. Table 2. Default values for SAMP CYC = 0READMODE DATAMODE CHIPX[0℄ CHIPX[1℄ CHIPY[0℄ CHIPY[1℄TIMED FAINT 1 1024 1 1024TIMED FAINT BIAS 1 1024 1 1024TIMED GRADED 1 1024 1 1024TIMED VFAINT 1 1024 1 1024CONTINUOUS CC33 FAINT 1 1024 1 1024CONTINUOUS CC33 GRADED 1 1024 1 1024More 
omplex re
tangular masks 
an be used, for example, to ex
lude the zeroth order eventsfor observations that use the gratings or to in
lude events from only a small region around abright sour
e su
h as the Crab. If SAMP CYC � 1, then CHIPX[0℄, CHIPX[1℄, CHIPY[0℄, andCHIPY[1℄ are 
omputed using the expressions in Table 3.Table 3. SAMP CYC � 1READMODE DATAMODE CHIPX[0℄ CHIPX[1℄ CHIPY[0℄ CHIPY[1℄TIMED FAINT LL CCDX+ 1 LL CCDX+CCDCOL + 1 LL CCDY + 2 LL CCDY +CCDROWTIMED FAINT BIAS LL CCDX+ 1 LL CCDX+CCDCOL + 1 LL CCDY + 2 LL CCDY +CCDROWTIMED GRADED LL CCDX+ 1 LL CCDX+CCDCOL + 1 LL CCDY + 2 LL CCDY +CCDROWTIMED VFAINT LL CCDX+ 1 LL CCDX+CCDCOL + 1 LL CCDY + 3 LL CCDY +CCDROW� 1CONTINUOUS CC33 FAINT LL CCDX+ 1 LL CCDX+CCDCOL + 1 2 511LL CCDX+ 1 LL CCDX+CCDCOL + 1 514 1023CONTINUOUS CC33 GRADED LL CCDX+ 1 LL CCDX+CCDCOL + 1 2 511LL CCDX+ 1 LL CCDX+CCDCOL + 1 514 1023For example, 
onsider obsid 770, an observation of the Crab nebula. The only a
tive CCD is ACIS-S3 and events are ex
luded from all but a re
tangular region de�ned in the Level 0 window �leby LL CCDX = 185, LL CCDY = 10, CCDCOL = 139, and CCDROW = 139. The appropriateCHIPX and CHIPY boundaries reported in the 
orresponding mask �le for the observation areCHIPX[0℄ = 186, CHIPX[1℄ = 325, CHIPY[0℄ = 12, and CHIPY[1℄ = 149. Events 
an only be3



reported for CHIPX values as low as 186 and as high 325 and for CHIPY values as low as 12 andas high as 149.If CHIPX[0℄ < 1, CHIPX[1℄ > 1024, CHIPY[0℄ < 1 or CHIPY[1℄ > 1024, then do not 
reate theoutput �le and exit with an error message. If SAMP CYC � 1 and CHIPX[0℄ = 1, CHIPX[1℄ =1024, CHIPY[0℄ = 1 (or = 2 for TIMED VFAINT) or CHIPY[1℄ = 1024 (or = 1023 for TIMEDVFAINT), then 
hange the value to be 
onsistent with Table 1.If SAMP CYC = 0, then no events 
an be reported for the region spe
i�ed by CHIPX[0℄ �CHIPX � CHIPX[1℄ and CHIPY[0℄ � CHIPY � CHIPY[1℄ (and the edges of a CCD), wherethese 
oordinates are 
omputed using the expressions in Table 4.Table 4. SAMP CYC = 0READMODE DATAMODE CHIPX[0℄ CHIPX[1℄ CHIPY[0℄ CHIPY[1℄TIMED FAINT LL CCDX+ 1 LL CCDX+CCDCOL + 1 LL CCDY + 1 LL CCDY +CCDROW+ 1TIMED FAINT BIAS LL CCDX+ 1 LL CCDX+CCDCOL + 1 LL CCDY + 1 LL CCDY +CCDROW+ 1TIMED GRADED LL CCDX+ 1 LL CCDX+CCDCOL + 1 LL CCDY + 1 LL CCDY +CCDROW+ 1TIMED VFAINT LL CCDX+ 1 LL CCDX+CCDCOL + 1 LL CCDY + 1 LL CCDY +CCDROW+ 1CONTINUOUS CC33 FAINT LL CCDX+ 1 LL CCDX+CCDCOL + 1 2 511LL CCDX+ 1 LL CCDX+CCDCOL + 1 514 1023CONTINUOUS CC33 GRADED LL CCDX+ 1 LL CCDX+CCDCOL + 1 2 511LL CCDX+ 1 LL CCDX+CCDCOL + 1 514 1023For example, obsid 1939 is a grating observation of 4U 1636�53. All six of the ACIS-S CCDsare a
tive, but the events in a re
tangular region around the zeroth order sour
e position areex
luded. This region is de�ned in the Level 0 window �le by LL CCDX = 180, LL CCDY =99, CCDCOL = 149, and CCDROW = 199. The appropriate CHIPX and CHIPY boundariesreported in the 
orresponding mask �le for the observation are CHIPX[0℄ = 181, CHIPX[1℄ = 330,CHIPY[0℄ = 100, and CHIPY[1℄ = 299. Events that land in this region will be ex
luded from thetelemetry for CHIPX values as low as 181 and as high 330 and for CHIPY values as low as 100and as high as 299.If CHIPX[0℄ < 1, CHIPX[1℄ > 1024, CHIPY[0℄ < 1 or CHIPY[1℄ > 1024, then do not 
reate theoutput �le and exit with an error message.If LL CCDY < STARTROW or LL CCDY + CCDROW > STARTROW + ROWCNT, then donot 
reate the output �le and exit with an error message.d. The value of SAMP CYC for ea
h 
omponent is 
opied from the Level 0 window �le.e. The value of PHAMIN for a window (for all observing modes) is given by the larger ofPHAMINpbk + 1; (3)min (EVT THR[0℄;EVT THR[1℄;EVT THR[2℄;EVT THR[3℄) + 1; and (4)PHAMINwin + 0; (5)where PHAMINpbk is the value of the keyword PHAMIN in the header of the parameter blo
k�le, EVT THR[i℄ is the value of the event threshold for node i of the appropriate CCD in the �rstextension of the parameter blo
k �le and PHAMINwin is the value of PHAMIN for the windowin the �rst extension of the window blo
k �le.f. The value of PHAMAX for a window (for all observing modes) is given by the smaller ofPHAMINpbk +PHARANGEpbk � 1; (6)PHAMINwin +PHARANGEwin � 1; and (7)32767; (8)where PHARANGEpbk is the value of the keyword PHARANGE in the header of the parameterblo
k �le and PHARANGEwin is the value of PHARANGE for the window in the �rst extensionof the window blo
k �le.For example, if PHAMINpbk = 20 and PHARANGEpbk = 3750, then PHAMAXpbk = 3769.4



If PHAMINwin = 0 and PHARANGEwin = 0, then ignore these values and use only the valuefrom the parameter blo
k �le and the value 32767. If PHAMAX � PHAMIN, then do not 
reatethe output �le and exit with an error message.6. Write the output header and data to the spe
i�ed output �le.
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