SSM Calibration

Ground & Onboard Calibration Aspects
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Instrument Detalls

Position sensitive Porpotional counters with 1D coded mask for imaging
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Imaging with SSM

Ground Calibration

' Caldb includes

' Calibration constants - Position - Charge Ratio - Relation
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Position Resolution along the anode (8 anodes in each SSM unit)

 —

Anode Response along the length

—/

Edge effects

—/

Collimator Response
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Calibration Constants

Position - Charge Ratio Relation
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Residuals

Anode Ratio Histogram - obtained experimentally with coded-mask

pattern
Charge Ratio mapped against Position
Fitted with G(x)=(p*x+q)/(x+r)

To obtain p,q,r as the calibration constants

Using the calibration constants, position of every event recorded In
SSM is obtained and binned to get the Detector Position Histogram
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Anode Ratio Histogram

Ratio Histogram with Sigmoidal Fit

' Deriving the calibration @ e ' ’ '
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' Figure shows the ratio distribution
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Charge Ratio - vs- Position

' Charge Ratio mapped with Position
' Fitted with g(x) a function
- G(Xx)=(p™x+q)/(x+r)

' This gives the calibration constants for one
anode which are p,gand r

' The same is repeated for all 8 anodes to
derive the calibration constants for every
SSM unit
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Imaging with SSM

Ground Calibration

' Caldb includes

' Calibration constants - Position - Charge Ratio - Relation
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Position Resolution along the anode (8 anodes In each SSM
unit)
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Position resolution (FWHM(mm))

Position resolution (SSM1)
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Ground Calibration
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Anode Response (Ground Calibration)
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Detector plane 1s illuminated with X-ray source
uniformly

Anode responses for one of the flight model —
Ratio vs normalised counts

Edges ot the anode have lower gains and hence
the efliciency of recording a photon drops at the
edges

Central dip 1s due to the calibration wire at the
mechanical centre of the anode wire



Imaging with SSM

_'-h'\..\_
| | T
o
- -

e e

T % Ex)
e —— ! i | e AR e
0289 - . % = -
= Fafo : N (T L ' 3 o
- . R — t i v
-\--'\-_\_L g i wgp " -._. 2 : . o _'__'-
s

s - s
: (- r -1 2 (| — — ] I ' : r - 1 r ; B i W : !
|II'| TN I N : f \ A |'I'| F Y E D ) .'I'; roo Mo v N i T B :
i i i L i i i L i Loqi
| R A T i L Ld i [ R O (LT | I i ; i ;
[ N Lo : Y FERTR '.|! Lo L [ f L T : LI it FE
ISPV ISP S-S SUVRDNDN S SURN-v, S !ll..:... ..J-.l.....‘..;...I__-l....'_J..',L__--a-.......l_.',-_--.l...Il!......:.....a_a...lll_ _-1 Dz- i
£ £ - £ I I . I . £
- i- - I-I. :i A F 'l:' s ll:' s .l-:- s
LR | s e = F __'I - f =~ i - - = &5 0 = = OB =
_d._ m lIl R oE R L ] [] = = & T B B B -:'_ - TRg s 5 8 &t H T 8 o= H
LBt | 1 ] Fa ] L=l B LI R e P R I T s = ® ® ®m @m & 3 o i D
e = e e - :. r.i'IJI..lIJ Iq I..l IJ I.l '..l IJ.=I.I AR . AL R EJd. LA L LA LA I oy Ao 1 LA L F LS L ER . e aaa — D ﬂ15_\_-
& H ¥ ~ | - . = i 'I'I. i - i "
] - . L H = H " H
_1 Eon o8 ll: ll-l l_‘_ :' l::-. .il-'ll - Jus 'l::-|. = __I:.r =
.I_ m lil [ B | ll'-lll:l l-\_.l. 'IIII_E-I ] ..l I. _li _'lll L™ ; .: lllll ; &
E T E. B B 5 & 8 B ® B B B OB ED®o®o® @# X I I [ B oE (15 ] e B = Ts s & ® 8§ & 4 n
__':- RoEm o ®oEE o E R R oEoE o o EoEE-E EE ®EEsTE R E o BRoER l.q-_:ll--i: =n® ‘l LI | l:.- - LI o A Gde Id
e = e e - af W ST e Sl IJ-':_-E-I--' [ S PO R P T I R R R N -:J [ ey B R B A IE.F-I--': [ B R Ty B S |.;_.'|'.-.'i e | .-.1;..-.- A e e n e e —] -1
E— Al e - o H ir, H S H D 1 =
[ i 1 - T » ] 1 - "
] = = - _— s L - . _ H . -
i i u LI | L = ] =
.r H 1 E ':- L [ ] .:c i --lll ll._ = § i i i =
|||||||||||||||||||||||||||||||||| % -
sian o SEUTESE -u-rJ | LT I_.' L I.: I.' Lo I.'a-l.' L L . B LA I-.' | l.JI.' |- I-FI"."J I.:.I '.IJ-\.I_.'I '.Ie' I.'I '.!l ........... ey E
O i a | | i . 8 h I ﬂﬂE
[} l'll E 'l I. ¥ =
o - _ = . S - i . i
- - i —_ I ] oy l. R "1y 00 Fnomoaog i [ 8
- ] ] [ [ - on g ETEg i o = Ty onomon omm
] ] =5 ¥ (=] 5E ] EnE H d ]
e e m e ol T T IO O T O DA T - O O T N IO T T O O s U PO - e Ty RO TR I el O T T —— :3
£ i i E i i £ 2193

-10 O 10 20 30 40 =10 &0 L0

2405 384

observed shadow of mask-C  ----------
mask-C with divergence factor

300
= - - = - - =
= l. H i :-I -l-r ;-l-l'l Jd;-. ; E = ; 025
_,_-_\_-I -\-'-- .-- i l=l --lll-l_._irl___ll-l-l-i_l--l"-l" ._-ll._ = .
H H n .I_-h-l:llh- I-\-- a = BB LI | I:II IIIIIIIII'_—-I IIIH-
e _rrJ IJI.JIJ IJI.JIJ I.ll.JIJ IJ'.JIJ IJ'.JI:J I.ll.J.IJ.IJ.I'_F.I.l.IJ.I.l.I.l.I.l'_lJ.I.l.IJ.IJ.'l.l.'_..........._ ..':I_ L
A . fom e B f - A s 200
H ..'l_ : .:"-.: ....... = H e AN -5 = H
H a H - . Bm i 8 BB BB BB (5] L, & = &t ] [ = H
ol et B R A . | m F oo oo ] T TR T ) S T LI <] = L] -
= W & § B g~ =& ® B B W 6m R OE- ML R | " W PO = [l ] Eal I - . . | OB =
-~ T s n n s s s 8 8 08 8 8= “=n w " " [ | [ I | ] ‘-ill:l; lllllll "
e . I o o ol e R o LR 0=y B =) I mp ) o e B EL Y A - Lo e - e B e B f Beaf B e s — 5 8 0.2
- E - P e = -l_.. H E =
& & E= = H 5 I~ .; l-l- .-l l: :l: :-. H l-: : [ -I'E i .-'.l. H E 100
s ma=g D - m omm Ty T e s = s n 8 = oEmoE mE.doF faoaoa | 4 L om [ | H —_—
4 8RR B BEE B Bn it fe m o kT o e ™ "r o Em_ a8 i >
=T s s s 0 o "8 08 08 8 8 8, J-cll =u = = EE 5§ E ®EEE ®E®E EfH H ®H RH BN %, " E om0 onon . ] E - i
e e e e e T B e A B He B BB B e § Al EE A T N e T T R N D S R ol R o L - — Anﬂﬂe Iﬂ [<}]
& & = e}
- - Q
- H - :J_'-'-_-11I' a E _015
- 0 o = _\_ g ® . @ E N RN g H - n P = r-l n 0_ &
O = ey = = B & ETEJ s 8 8 & 8o oE omoew MMLLE &R oEwm B s e - 8B EE g
N R AR Sn omgy &% ® m ® ® ®F 8§ § 5§ ®E BN EE ETH H N OH N M g n ® a1 8 on 8 K o
— e e e e e e T T N - B e T T - B R o B o — |-l :-6
<C
{ o
Qo
=
w
3 -100| e
2! g o
i i i i i g
-200 ' 5
210 30 40 =0 &0 S0 0.0

Position along the anode wire 300

1 1
-40 -30 -20 -10 0 10 20 30 40
Position Along Anode (X), mm

shadow pattern of mask D ----------
livergence factor

Source peak at the expected location; Pixel
size 6 mm at 2 m height corresponds to 12
arcmin angular resolution.




Onboard Calibration
Imaging with SS
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Imaging with

Onboard Calibration
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Expected shadow pattern
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SSM Observations of GRS 1915+105

Onboard Imaging with SSM - crowded fields ' | B BT | —
GRS 1915+105 observations 09 | - |
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SSM Observations of a binary pulsar 4U0115+63

SSM1 Image for 4U0115
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Detector Gain Variations

Ground Simulations

Hardness Ratio and count rate
as an indicator of Gain change

- studies carried out pre-launch
Hardness ratio at different gas gains
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Hardness Ratio

Detector Gain Variations
SSM2 Gain Changes onboard
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SSM2 Gain Changes onboard
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Present Status

SSM2 switched OFF

SSM1 reduced HV and reduced efficiency - almost close to Switch
OFF

SSM3 operating as before - slight gain change observed

Light curves of bright sources (~few hundred mCrab) are being
studied from all observations



Over to

Abhilash on Detailed onboard Calibration

Followed by

Ravishankar on Onboard Image Processing aspects

Thank You
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