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F1G. 2—Measured countrate spectra of HZ 43 with the 500 lines mm ™!
spectrometer, with the 3000LX filter (crosses) and with the Al/P flter
(diamonds). Left and right orders are summed. and a constant background is
subtracted. Error bars indicate errors derived from photon counting statistics
only. Location of the He 1 Lyman edge at 228 A is indicated.
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LETG/HRC-S Image of the Crab Nebula and Pulsar
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Figure 3: Simulated LETG/HRC-S image of the Crab Nebula and time-averaged Pulsar. The input is the
synthesis of the pulse-off ROSAT image and the time-averaged point-source Pulsar (highly saturated in this
image) convolved with the AXAF point spread function, blurred to account for aspect errors.
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Figure 4: Simulation of an LETG/HRC-S spectrum
of the Crab Pulsar, showing EXAFS from solid-state
oxygen in the ISM. The lower panel shows residuals
to a fit to the spectrum for gas-phase absorption only.

Due to its amplitude and its extended wave-like
pattern, the simulated modulation is detectable at
high statistical significance. However, systematic ef-
fects complicate the analysis and demand careful re-
view of the calibration accuracy. We believe that we
have the relevant experience to extract the EXAFS
modulation from the data and thus gain some insight
into the oxygen content of interstellar dust grains.

3.4 Spectroscopy of the Nebula

Deconvolving spectral from spatial information in dis-
persed spectra of extended objects is difficult. For the
LETG, higher order contributions and dispersion by
the gratings’ fine support structure further comph-
cate the analysis. Nonetheless, we believe that such
an analysis is potentially useful. The degree of suc-
cess in this deconvolution depends somewhat on the
range of roll angles over which spectra are acquired.
However, because this is not a primary objective of
our observations, we shall impose no roll constraint.
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FiG. 2.—Spectra (in detector counts) of the afterglow of GRB 970508 from (a) data set la and (b) data set 1b. The continuous line represents the best-fit power-
law continuum in the range 0.1-10 keV, excluding the interval 3—4 keV. For clarity, we show in figure LECS data below 2 keV and MECS data above 2 keV.
The inset in panel a shows the contour plot of the line intensity vs. energy. Contours correspond to 68%, 90%, and 99% confidence levels for two interesting

ZogHeal = 0335 (Metger Bal ) :
£ wmeasuned Quboid , Fe d ~XXNII™



.
@ EwuSslom frature could 4o
1) a gtotstical P etuahion
2) teak § fwal:
F amdsiion Gy Fuores @u R
: 2 ( v v bnatou
g 3 n n olUstomal excdtaRoy

® CEadh g thare wuplien very ot {fareat total
wass 4 FL (RR>El > ex)

® RR com a.lh(a&a be axluded : Should
Slksus woc@wr RRC un additow to «u=2-|

® Lthaunr 2, dotg
fcc
K kot watol ‘Zofﬁ'cﬂ.( JOP
== _ @ und to Supprom
£, T RR(C 63 aSSuw.ukﬁ
0 K

€ -chwvd(% Cou cstre ﬂuﬁ-,‘ Sust :
AXAF, XM, Astro-E - afienglous gpecrvescopy
Wy Shour v fertSH M’ (-£9. X-r
rolslafh, - D ' . .




3. Radkative Tramsger Effeehy (n
cluster Fe Spetiva; & e S2e
o v Oudverst

o |ntra e Modium w tae Great
Uuaskerr hot (T~ 1ol )  exvewely
Admcinous wp phystcal seate o [CM
Lese proted unn Feo SpeUvescpY
(T, %, abundou, strattf cation /

rcloxatteon , wavbe V- fu LIS

o subtle effect: custens way & gpfiea Il
tb’_‘i__c.k_‘_ o Seyoug Muro -

=
T * 3% \—':‘—*-Y—e*\;ﬁ/ig?{“\z

\10” w3 \2sokpc N\ Ag T\ Te
é /; N . ¢

4 ¢ |
z:la 6.7 He- dce Te

@ IKSouomw chJckmlg P St 2
bapensity ow the sy 5 dotS ot
chougs photow ne. (ol wo photon
dushereion mechanliwn w (CM ).



(s

* oovlous whplicoowg for
] ~HA—-
Prd‘aho-u o feuapesatu C;A
abundomes 7% . nbiphe fd
w first sugpeserd Gl
& Churazev oq&% | e

) vall also allowr you to wmeasurt
Eli)’YMD((MK si2e of the cluster!
alogous to SZ et )



counyesy Johu Teterstu
fesp /3. =15 XRS PSF convolution
8] . | I S NN WA S A N S R (A
A =05
- i =10 = -~~=
O . T=2.0 ~-——e
tl_l_ 1.5F T=36 e =
:>/\ L .
'@
=
) :
= :
™~ :
= :
> 5
‘® :
L= :
(0] —e
= E é
0.0 BT % i R, B 300 120 DU
0.0 0.5 1.0

o 2.0 2.5 3.0
Radius (arcmin)

® resoumee Scakerig doptHh X nR

R consereduts ou Hhree uuknowmsy

= R,D vicmm, ;i W—-S‘)
oud agile Vg —> Ho [ Ao the
spotafly eseledd X-ray spectrun only

74



|deo( oxpemmont
o [wo wmonocuromahlc emission- Kur wmaps
cur At TS0 ,o0ur Aur T-DO
® cowme ‘o (uo (owzaNowLalowe )
& (nivwmstcally ueale T- dbpRuolives

Pl 1
Alun e 2

X coumdidate : |
¢ = FZSOMM,{;U—KJ-{A&QM u=2-I Tﬂ"&fb(p'(:
o He- Ll Fe abundomt Groad rowmge ki
0 rclonomes £iuse T =
\AOQQMML\ r:o(rcsd \g POUR Y
Nead Lonrly Wigh Specva
et T Rer LS

| kT = 3keV =
: N\
foGidclin
i G uAbkr cowfrin .
: /\/
5 TR ,JJ MJA ‘ L‘ Lbe Lt

A .
6.6 6.62 6.64 6.66 6.68 6.7 6.72
Energy (keV)

‘ ll ‘lt

Cover cuonge seatey (oSt -l



Abell 2029 @ L& [T afCusa
KT &~ F e\
T (FeXXV pes. ) & 0-5

_fbw Lue tount :méoo L
/00 R€$LC

2= 0.036%

Gt : wok- tsothanual ( woluig flon);
aill have to Solie o VT o .

Fe XXV region (redshifted)

ORNCERCENC)
0] (] Q L))
" = [ = fr
= o
8
B
+
i
8 |
_I_
Ay ity by f
= ++++++f"++.+++fﬂ+++. + = +ff+ Jer et b

6.15 6.2 6.25 6.3



A topic w tha Physiea op- X-ray

SP&C:HoQoorfc. fugwumtah'm/b&
o AL on the Msfﬁ\y ) Q) Uon tuwn
Mz cdhonden

DigtracRon pabienn o o Pertodie Shucture:

("’ {%Hw;mcy & M&ulw\r reSpPou e

Q{\QM%"‘ oaund crystal SF(CMOWLDJ-‘M)

Suw e w»upux phane ova al\
atows / 8mh‘Mg, F{m"od/.)

::. == ] ? etk-Fu‘l

As old an Frudw'el, /Cwippukg /Lae (912
Debe's otjeckion : wmal vidrottoug
ifthe Loua il dastroy tha diffrachion
pofen |

AL



k.d, <<l expoud : -
Je - (-1, ® . d-d,
S W 'M)> S Ek-/(/d{u‘dau)> -
B X <(:a=m)zf‘ (“( dm) — ‘Z(kd“ k d"’")> T

S = (<(f<-3u3>'=‘2‘3’<°°?‘)




A3
d PR
~3k°0"
@ (I)=2¢ I
"iKzO‘q‘
= fackhon 1-2¢ Scakered va

behnston deﬂQd{o-w ?.aqks "
@ ot (oowa \CwApAai-w'Q - l<20"2<<l

( \
o . g & Ldatlr gpaciwn
¢ K Aot-ler spaculg 2 * &)

= sharp diffrachow peaks, foulut
ScaHﬁh\Mg Faduground , o
=, Netel Prize vou Lowsa (1314)

Debye-fraller £actor | Datryr




ALK AXAR LETG cadibmbion Spechrui oy

| 3
*

B8

HEUAS=P=1.00,1.008: Al K/ LTS * 1015 Spcliol ege

]

1I|I'|.I |.1.I1:I-JL]§';;4"|‘| M “ L1y

TIET" ()
©
mn IIJJH [LEN H.Il [l “ LU

40 % 0
AEI8 Pulse %ié@%ﬁ:\%%
LD pUSE halqiE spetrui

MDL o

on %H F
EED Pulse %ssaht V& %@ gen Essrdingte

pulse kuqk{' Vd o!uparSlcm [bawanapior 1
Tk ] 15 > ol icma :

coumtts/2 & thim

@
T nnI'I'ITlTn ] ||||m'll|||| T T,

Ll

—y
— |

@

=
P
&

: 70T CEoutx i
S’C& - . ." 1y © 3
—p g "*‘ :ﬁ vt i SR
energy L Mgt St
V A Ie— e 3

6 28 48

counts/ 9B micron Bim

Seatteved ,th\ce .[
® Scolndg O voudoun Wcmah‘ou/o wmd [

0 o/d~ 1% on scalts ¢ {aw grakuing ranods
@ ouce Lbude Scalts an expecied uf wovelength




e s .
De bye's Raveuge AS

& !w»vaco( CQ(CM(CL‘HOW\—’FQ'V‘ e gcq\‘krwia

Sl

(i-e. evaluation a} <€Ck-(IM"TM)> ) :

® coucplarely amalogmua to caleulodow of
szcifca. heat ot a Latee

p Lreat toun on omPLwt ssllatory |
Hurate €4S of wotiow wn canouteal
Wordwotes p o, Q of uewal uodes g

2) Quantize P,& acCo-muug o Bohr—
Sommarfeld  ((aRdf = wnh

ol s
oT should e nse ((ARdQg = (u+idh 2?2

@ CSPECIEIC HEAT DOESNT CARE |
C %[&m polut energy| =© )
BUT THE SCATTERING DoES !/
® Reduce T to (our valuwy: 2lthar seg, ov

de wot see , kesidual Ccafeniug 63 200 -
Polut (&u\c.h«aHo-wo (s Vs lﬂ[t{:}




DERVE -wA—L&ER FACTOR, € i

lc +his measurable 2 YES!

A}

4

e

=p

k- (Ao s
A= A z

-/

>
M A {7(?_

mk ®

(_‘)C :'I.f?/?l, m: [om "MGSS,@: D.e_‘oy-e

Interferenz von Rontgenstrahlen und Wirmebewegung.
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bis zur oberen Horizontale in der Héhe 1 ist proportional der
gleichzeitig vorhandenen, zu derselben Wellenliinge gehérigen
zerstreuten Intensitit, soweit die Veriinderlichkeit ibre Ursache
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Vor allem zeigen die Figuren den groBen EinfluB einer
Nullpunktsenergie vorausgesetzt, daB bei geniigend kleiner Wel-
lenlinge beobachtet wird. Wihrend niimlich in den Figuren mit
dem Index « die Kurve schlieBlich fiir 7= 0 mit der Horizontalen
in der Hohe 1 zusammenfillt, ist das bei Anwesenheit einer
Nullpunktsenargie nicht der Fall. Wie die Figuren b zeigen
ist die Grenzkurve fiir 7' = 0 erheblich von den ebengenannten
horizontalen verschieden, besonders bei der Wellenlinge
3,5.107% Bei noch kleinerer Wellenlinge wiirde der Unterschied
noch viel groBer werden.

1) Fiir die Reduktion auf die wirklich beobachtbare und im Ex-
periment aufhebende Intensitiit vgl. man den zweiten Zusatz am SchluB,

Ab
o Cons fapreoctear !

n2 T¢
¢ @2

I Foumptiadue H)

| e to 2ero-polut
wmotiown !

A
Lf
)

& ffect wlereases

dramatically wdri
docieasing X

P. Debye , (9(y,
Anu. o PleSLk 43,49



