Chandra Calibration Status Repart
CUC Meeting (June 25, 2002)

. Instrument Status (ACIS, HRC, LETG, and HETG)

1.1 New and Improved Calibratior. Produets Since Last CUC Meeting
1.2 Caveats with New Products

1.3 Present Plans

. AO4 Calibration Plan

. Chandra/XMM-Newton Cross Calibration Issues
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Chandra Instruments and Calibration
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For officially released data products for use in ClAQ analysis software,
refer to the Chandra Calibration Database (CALDEB) Webpage.
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“YC " LETGS Calibration Issues "™ %

@ C-Edge in HRC-S UVIS transmission model requires
shift of ~0.25eV to match edge in observed continua
likely due to error in synchrotron energy calibration]

— Fix has been implemented in new release (July 2002)

@ HRC-S QE model "discontinuity” near 80 AA. Arises
from joining WD- and AGN—derived QE's.
— Improvement has been implemented in new release;
Further study ongoing.

@ LETG diffraction efficiencies at > 10 AA appear to be
overestimated in current diffraction model by ~30%

— Problem is under study; efficiencies at shorter
wavelengths (< 10 AA) agree better with calibration
data, so analytical model for higher orders might
need empirical adjustment.

@ Cs features at 15-17 AA are poorly modelled in current
HRC-S QE.

— Fix has been implemented in new release.
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Current HETG Calibration Plans

1. Compare XMM observatione of PEE2155-304 with rronltaneons
HETGS amd LETGE data.

2. Viat X MM cabibratbon geaentigis at SIT0ON.

3. On-poing veritheation of LEFr aml dirpersnn relaton.
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PSE_wing_profile_XRCFiex 1.0 June 23, 2002

Tuhe 23,2002

Assessing the Chandra PSF Wings: An Estimate
from Ground Calibration Data

T. ). Gaetz
Yersion 1.0

2002 June 19

B Smrmuoaly [1hcloding ASCTI 1ables)
® Evaluation of the Cheme're PEE Wings:
An Estimate froun Groohd Calibtation Data
® Ceneral Considetations
Q Analysis Stralegy
Analysis
G Suiface Brightness and 2W)
Caveals
Suggestions fol Folute Wolk
Wing Scah Measoremments
2W, Fits for Individual Shells

Peltcehtiles: l-u:pg n2W, 1:.;,“.;-.!-.:;];2 Wy |I-m.'_'.|(:|_r£!":| for Thdividual Shells

Bulface Bhrghthess Prahiles
Quadtant Shottet Yighetting
Abont 1hs docoment ..

Terry Gowels
2002-06-23



thets: angle [arc=ec]

theta_arcmin: angle [arcmin]

ENETOy: k=]

5B _hrma full HEMA =surface brightness [ct=s =7-1 arcsec™-1] f=source ct=s =s7-1]
E_e=x hrma: excluded sneragy; fraction of the PSP exterior to theta

SBE_1 =shell 1 surface brightne=ss [ct= ="-1 arc=ec™-1]/ [(scurce ct= ="-11]
5B 13 =hell 3 =urface brightne=s=s [(ct= ="-]1 Aarc=sec™-1]/, [=ource ct=s ="-1]
SE 4 shell 4 surface brightness [(cts s7-1 arcsec™-1)f [(source cts s7-11
5B A& =shell & surface brightness [(ct= ="-1 arc=ec™-1) /f [(scurce ct= ="-1]
£_1: =shell 1 spatial frequency [mm™-1]

E_3: =hell 3 =patiml Erequency [mn™-1]

E_d: shell 4 =patiml Erequency [(mn™-1]

£_G: =shell & spatial frequency [mm™-1]

twcid 1 =he=ll 1 2W1(E] [Ang=t rom™2 mm]

twohd 3 =h=ll 3 2W1(E] [Ana=t rom™2 smm)

twod 4 =he=ll 4 zW1(E] [Ana=t roan™2 )

twcld & =hell & 2W1(E) [Ang=t rom™2 mm)

twod_hrma HEMA 2wl [E] [Ang=t rem™2 mm]

A =FEF_ 1 =hel]l 1 =ffmctive ares [35 ;on on-axi=] [cm™ 2]

A =EE_ 3 =hell 3 mffectiwve area [35 ;on on-asi=s] [cm™ 2]

A =fFFf_ 4 =he=l]l 4 =ffective marea [35 ;on on-s=i=] [cm™2]

A_=ff_£& =hell & mffective area [35 ;on on-a=i=s] [cm™ 2]

A =FF _hrm= hrme =ffective sares [35 ;on on-axi=] [cm™ 2]

A eff_ 1 = 3.35T0

A e=ff 3 = T2_2670

A e=Ef 4 = 9E_TTZO
: A mff 6 = TZ_49560
: A_=ff hrma = Z44_.4730
: mneragy = 6.4

energy|theta [theta_aremin|SB_hrma|E_ex_ hrma| SB_1 || sB.3 | sB4 | sB6 | 11
64 M2 |ooee 2.897e-04 (0,149 9 057e-00h(3.7006-04| 2.2 15e-04 1 401e-031.55
e+ |+ Jooss 7 676e-04{0. 14 2.232-0H(3.316e-0t|7 677e-04[ 1. 192e-03] 163
le+ |+e Joose 6.625¢-04{0.139 7 4+83e-0h[2. 97 2- 0|6 598e-0 1.014e-03[1.71
le+ [+2 |ooao 5.71%c-04[0.135 l6.201e-04)[2 co3e-0u]s 708042 52 -] 1,79
le+ |51 |ooas 1.93%-04{0.131 5. 1220-04f2 387c-04|4 9380-047 3320041 28
le+ |53 |ooas 1267 0[0. 127 5 619%-0h[2.13%- 04 272e- 06 230004 194
le+ |se |oces 3.687c- 040,123 5. 107e-04[1.917e-04| 3 596c-04]5. 30304 |2 08
e+ [592 |ooes 3187040 120 4k le-0h[1.718e- 04 3. 197e- 0+ 5 10e- 0|2, 18
le+ o1 Joioe 2 756e-04{0.117 4218e-0H|1 540002 700e-0H[3 2350 0|2 29
le+ |os Joaoa 2 384e-04[|0.113 3.8 34e-0H[1. 320002 3926043 280 e 0|2 40
le+ |ez Joi13 2.063e-04{|0.110 3 484e-0[1.237e-042 069602, 773e-04] 2. 52
le+ 71 fonis 1.786e-0[0. 107 3.167e-0H( 1. 10860 1. 790e-0[2. 3526042 85
le+ 75 Joiz4 1.547e-04[0.105 2. 878e-0H[2.9336-05| 154 8e- 02 DOSe- 0|2 72
e+ [re Joam 1.340e-0df0. 102 2 615e-04]|2 90205 1.33%-0u]|1.705e- 04292
le+ le2 Joi3z 1.161e-04|[0.009 2.377e-0H(7. 977605 1. 158e-0H| 1 -H9e-0u|3.07
e+ e |oiw 1.007e-0u4 0,097 2. 160e-0h[7. 149e-05| 1. 002e-04 1. 2320-04|3.22
le+ o1 |ousy 2.734c-05(0.095 1.963c-04fl6 406e-05 ]2 cote-05]| 1. 0470043, 32




0.3 5.0 0.1x3 0.135 0.136 0.133 0.151 0O.288 0.171 0.133
5.0 10.0 0.142 0.146 0.141 0O.147 0,151 0O.432 0.154 0.144
l0.0 1%.0 g.0T3 0.0s5: O0.07T5 0,083 0,083 0.523 0.030 o.os0
2500 3000 0.0583 0.054 0.0583 0.0586 0.094 O0O.6553 0.0494 0.054
WLTH WVF FILTERILG:
0.3 10,0 o.201 0O.207T 0.203 0.206 0.225 0.586 0,224 o204
0.5 x.0 o.0d: 0.044 0.043 0O.044 0.052 0,110 0052 o.o04d3
2.0 5.0 0.053 0.055 O0.054 O0O.055 O0.081 O0.0946 0_.0549 0._055
0.3 5.0 o.101 0,105 0,103 0,104 0,119 0,23 0,120 0.104
5.0 10.0 o.100 0,10 0O.100 0,101 0,104 0O.353 0.105 0.101
l0.0 1%.0 0.043 0,044 0.040 O.04d 0.047T 0O.434 0045 o.o04d3
2500 3000 0.0d44 0.043 0.045 O0.04% 0,047 O0.517T 0.039 0.04d4

** For tho=se who has picked up the vnofficial wersicon 080102 of the acisi_T
file=: it had the =tatu=s bit=s garbled. This i=s fixed in wer. 080202 and up.

bttt bbbttt bbbt bbbt bbb R AR AR AR AR R RS

File=s aci=s=_D_* [ACIS-5 in aimpoint, Dec 2000 - Dec 20010 :

Clesan mxpo=sures, = 1r_H, Ed5S
ob=id Iz I3 31 52 533 ad le20 .
2241 249370 249370 u] 8249370 8T845 u] 1._46 150
16394 TTTT]1 TTTT]1 TE030 TTTT]1 TE030 TTTT]1 4.T0 100
15349 45892 45892 44335 45592 44335 45892 J_&3 160
2503 21524 21524 21001 21520 21001 21524 J_&3 14
2127 43555 43555 42259 43555 42259 43555 2.81 120
2321 3TE54 3TE54 u] ATE54 AT335 3TE54 2_26 125
2980 2T4d&E3 2T4d&E3 20742 2T4dE3 20742 2T4d&E3 1.94 130
total 344045 344045 2063558 344045 331599 Z5407TE =wg: 130

* Bd5S i=s the PSPFC flus in the E4-RE5 band in vnits vused in the BEASS imaoges,
see abowe. The awverage i=s weighted by the 53 exposures.

The filem= hawve FPHA oundaries of 25-3000 ADU (3000 ADV corres=p. to 11.5-13.5
kew depending on the detector position] . The gain tables
AcisDE000-01-29gainlf0003 _fit=s i=s u=ed.

The 54 file= were proce=ssed Ly ‘destresk’ with defsult =etting=. The co=mic
ray afterglow swvents were flaogoed by the CIAD tool ‘acis_detect _safterglow?
with default =etting=s and sxcluded.

For all chips=, the hole=s le=ft -y the source mxclus=sicn are filled asx
described abowe. Por users’ information, the ssposure maps used for this
correcticon are included in the subdirectory . //expmaps .

Moo=t ocb=ervation=s are performed in Faint mode, =o the =tatus=s column i=s not
included.

The=e file= hawve the following count rates [ct=/=/chip)l in different eneray
band= [the la=t line i= the FHA L=nd] :

o.o o.2TT 0,253 1.401 0.303 0.T53 0_.325 o.z2s0
£.0 o.083 0.0681 0.133 0.0T: 0.130 0.0s519 0.062
5.0 o.080 0.0 0.111 O0.0688 0.108 O0.064 0.0681



AD4 CALIBRATION PLAN

. ACIS

1.1 Low Energy Gain (E0102-72)

1.2 Standard Candles (Cas A and G21.5-09)

1.3 Filter Transmission {Betelgeuse and Vega)

1.4* Partide Background

1.5* Low energy QF Degradation {under discussion)

. HRC

5.1 Low Energy Gain and QF (HZ43 and PKS2155-304 with LETG)
2.2 Standard Candles (Cas A and G21.5-09)

2.3 Filter Transmission {Betelgeuse and Vega)

2.4 Small Scale (Gain Variations (ArLac)

2.5* Low Energy QF Map and Degap Map (Vela Remnant)

. LETG/HRC-S
3.1 Continuum Sources (HZ43 and PK52155-304)
3.2 Line Sources {Capella)

. HETG fACTS-S

4.1 Continuum Sources (PKS2155-304 and 3C273)

4.2 Line Sources {Capella)

4.3* Continuum Source with SIM-Z off-set (PKS2155-304)

. LETG/ACIS-S
5.1 Clontinuum Sources (PKS2155-304 and 3C273)

. HRMA
6.1* Mirror Vignetting (G21.5-09)



1.1 Continue monitoring the low energy re=spon=es of the CCD= us=sing the
Cuygen rich supernowvas remnant E0102-T2 . The table Delow gives the
chip number, node, and positicon within the nede for the monitorinag
coservation=s of BO102-T2. Each sxposure i= 8§ k=sec. The=se positions
are identical with cb=ervaticon=s taken in AO-2 and AO-3.

Chip node position relative to read cut frequency
BI chips
23 u] middle 5 mox
53 1 middle [=ub-aray] 5 mos
51 Z2 middle 5 mos
FI Chips=
I3 3 near resad out [=ub-array] 5 mos
I3 3 middle 5 mos
I3 3 oppo=site read ocut & mos
I3 z middle 5 mox
I3 1 middle 5 mos
I3 u] middle 5 mos
211 2 middle 12 mo=
a2 z middle 5 mox
ad Z2 middle 5 mos
a5 2 middle 12 mo=
In 2 middle 5 mox
Il z middle 5 mox
Iz Z2 middle 5 mos

1.2 Standard Candles=
Cantinue ob=erving cur standard candles ewvery & month=s with 53 and I3 which
we hawve done since launch. The=e cb=servaticons are us=eful for manitoring
the respon=e of the detectors and cross-calibrating betwesn
the detectors.
Oo=erwve Cas A on I3 and 53 for 2 ksec esach
Ooserwe 321.5-09 on I3 and 53 for 10 ksec sach

1.3 PFilter Tran=mi==icn

Continue monitoring the red and W tran=mi=s=icon of the ocptical Filters
on ACIS once pEr yeEar.

Ob=emrwve Vege for 2 k=ec with ACIS-T and ACIS-5
Ob=erve Betelaeuse for 2 ksec with ACIS-T and ACIS-5

1.4 ACIS Particle Backaround

A 100k=sec cb=servaticon with the =standard ACIS-I chip configuration
in VP mcde with the aim point Setween the HREC-T and ACIS-I.

Totml integraticon time for ACIS calibraticon in ACd = 396 k=sc

2.0 HEC Calibraticn



PESZ155-304 A0 k=e=c + 4o 12 mo=.
Capella 30 k=ec
AczT3 a0 k=ec

12 mo=._
12 mo=.

Tctal integraticon time for LET3SACIS-5 calibraticon in AQd =120 k=ec

5.0 LETI3 ACIS-5 Calibration

target ERpOSULE frequency
PESZ155-304 A0 k=ec 1% mo=.
ACET3 A0 k=sec 1% mos.

Total integraticon time for LETISACIS-5 calibraticon in AQd = G0 k=ec
T.0 HEMA Vignetting

Cho=erwve 321.5-09 at cff-axi= angle=s of 5, 15, and 20 arcminutes
for 10 k=mc mach.

Tctal integraticon time for HEMA calibraticon in AQd = 30 k=ec

Totml integraticn time for all calibration ob=servation=s during ACd = 311

k=mc.



