g%} INTERNATIONAL ATOMIC ENERGY
\\-A Fi

AGENCY l““
UNITED NATIONS EDUCATIONAL, SCIENTIFIC AND CULTURAL ORGANIZATION

)

-

|

INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS
34100 TRIESTE (TALY) -

P.O. B. 586 - MIRAMARE - BTRADA COSTIERA 1] - TELEPHONE: 2240-1
CABLE: CENTRATOM - TELEX 480382-1

H4.SMR 346/ 9

SCHOOL ON
NON-ACCELERATOR PHYSICS
25 April - 6 May 1388

VARIABILITY (X-RAY BINARIER)

by

T. Gaisser
University of Delaware
U. 5. A.




L D T R S TS S Tl ST v - L ) T T T Sl 2 i 7 Ay
A an i s e o i o4 1 S Ml e, _Me.. E i v G gt "

T

. g A s 7 B
S sl B

W e

3. Variabibty  Cxerm )
ACCC’%Qf A WCLI\IQ 18 o g - M
(x-vaq biwatur, yovny SN) e

Oeevetione olriven ﬂccc.‘l-uu‘oy-

V - upotitien upw, ;-f-.,, ﬂ

E R ?mrnoh - “M \-uu m n.n \-.'Etou

wte . 23 L“-cM tL...

N‘“‘ ‘le Buk Wel\amtm \
AM’ VM“\,(, },-13 Nt

S e b R e g g e s _:T__\.t.;j"t*;‘__‘.'_ LT _“_ 1 t '”i =7 \-..E‘-.. -3‘-- - S S
Rt SoTmmemITer Y S w'---( '_ . o "?" b f-‘ -l-,..e ’_ LL T R TR W ._M?v:gi _-:75:;:_??{_.:54‘:;_:{,4...-_1:_-‘_7”_’""_

| —



e Ay e G
o B kv

= peits
L F

L et e B
raime v e

RT. Prothurse 2.

B I ¥ Sfmy}-“f
CYGNUS-X—3 f | B
BINRRY SEPATATION = 1.80 SOLAR RADIT | féﬁ

INCLINRTION = 66 DEGREES
MAGNETIC MOMENT/RIGIDITY = 0.10 G.(CU

AP |

BIC SOLAR RADITI/TV

wawalling,,,
mmmmmWww,ﬂ:_
ki, ”’I] Voo
“WWWWWWW_' -7
\wwmwwwhg3ﬁ¢y
wmwmw%;r¢;ﬂ4”
’mmmw%*fwwwwmu
Wl Ay ,

5 Ll o




e

.’l’j " Iy A %\ 3\ - ’(?;-‘
Prothisse & Stamy Mature 328, 5.1% (1587) |

\ \\\\\\umuummm"”
\\\\\\lﬂllnlnllllmm

/
OV Ry, / ¢=0.0 |
- \\\\ N \\\\\\\l!clllllllllll!m”n ,II’ / ,,// p
RSO Rt / d s
X _.;;I__:'




(arb, units)

J-ray f/ux |

. - ‘.J--.n. ‘--0-2

&

(903

@) - ®)

0.3 .

BB R -

S A R R N R T SR R | | o

0 es5 1 0 o5 f 0
. Orbital phae, ¢ .

R B

~g g - .-r.- w | :- Ar‘.- .
‘6%»_ .%bfz; %Q”Ss- Q’e’wo; % k_ / e :

- T



B O A e O U L - SRR T TR PIRaMEES I S8 TR AT - AR
: Sl SRR TN T D) ":.;-':wf-wf._ i i-‘- S Va1 i I -Au.m.-. s

b\uaﬂ) COM nion . | e,.s
Sqystem 1 (:-:91) rma“ (Ma)#a /R  Adtane LCR (“'

Cpg’f? 019 [ <! 2|le-20| 2 10 | 2103

Velo.Xl R9ts | 23 | Z. [ Y

LMC X-4] [.40d 19 2.5 50 2, 10

Hee X-1| .77 2-4 6 Y \,[0353"

e . ] 0
R ER S
ENE AR AR S PN

* Q ‘FW“" -? = AN | a?
G(M,, Mo ponin)

ST S B P I

M,, S 1L.uMp

- m.d!‘vf d Mdl‘lﬂ .f-l-’v-&v!u. o Pan;ph
oF nrars M.

Wi Tk
T TN

(‘(‘D\' V- NL r'orp{\?)h ouh’/n Pm'f‘ .7 J‘{'ﬂn :3‘
¥ M‘l. ump or lant )

= e
e b e o N1 W v
S-Sl




i mrvew cadivs ‘RR :

charnactenitts wadivs Atw‘v'c‘-
o'uwMJ A(cw“'.oh '&w s Lq'a-ccd
bj Mtﬂhdo's presrere couve B

[ons-van,c (d'.POIC ‘O‘hpobcn‘)
'Flul 4 nevtvon star,

com,um‘un f*"

\ " co-votater with
avrav ree vin
es ary § veney _R ov b

K,

nevbrom stav ' pultor




?A gt.vcv\ LV’ S'O'v'é'r_'oh o‘r_'

in heav towe
| oul,, . Ye RL ;

W) R * v-/.n,.
¢ RﬂﬁRL | 'thch ‘ "h,lnf cy’moﬁl.

quw:
cevetion dork P4 \M‘hd'n o o -

»qnbs;kve *  and Q.“wfub onﬁ n s “%
i
ce vy "Oﬂ’ ’N.hl A ives O‘l"o POIM' V"'OW ;f%’:

R!“vqu“u . kﬁ."l 'ilt E 3\, Aj{_\'@&kﬂﬂ-
Fvo-\k k\q < ‘RQ\NQ Au ve h}q Pouu :., A‘*n &g
?hu,'n & Wuh x h ‘w\&mtt e




v 18 .
: e ~ Eddmeton hie
Fov M =)o 8/5 ( /ding f)
S r




Extrmple | an acertion - driven michanion '7 E
SAOCL A'C‘C-&c'—'.‘tc_éh N kQ?-QU!M 4‘-//1.1‘0‘1- |
(Mt 309 302¢n50) [

S'I'Y..‘s:‘j B fw: R~

Ea,m,,; ~10% - (Os"@\/

k&wgw\’ dCC\-‘-"'uh e (Af)
=D ‘W A-l;vtn wosltve

=D r.lwm,.t EMM (+M—A5m4r)

L .




* S‘\OQL \‘“ﬁ Occvy 'w Qcevetign
{'OW QJ".' A";VCV\ waddive L,,f

'Fv" accveteon enengy it wot

veleared  wless B, 2102 Gaun
$o ‘Ra o t_.., .

* S"\Ock MM‘) scevT WNAM PolM

cop o Be 22 10 ¥ Ganey

T

bt Hew ST o )
PVt

" accc(ugf:oh \"5.&05! ownd

thoch acealenation “’tb(kcmg

B fild dommader placwa Flhouw
W-ﬂu. Mh V!cg vy\gQ

Cov.g‘vhoh S\&Q;L Aecee l-ouﬂ.'&-. wovL: onl,
for Geeretiun snte Ns. WM o B |
[ Kerasra. B, sabins 319 2P0 71822Y )



D{{Nn*\‘& W&\.{:Lo\q .45 PU'!'Q.\-

an d'(lg CkoV\MPOlM a.nm.,{‘y)

Chanmvgon ¢ Beecl o » Naduve 313 7(‘3
(r92¢)
Cl\tq € Redoinaw

Gy~ 20tV B L,




% mm,.ﬁ, e B X R B PR

Botl\ S I\OG k acce l‘ﬂ‘.‘!‘ ow & :

genianted torblives n 2

MHb Mew(‘w.\ ${°‘~P

(W\-’- &w e a‘“‘"j 01

acce ,‘w{"'” - ‘1 ! ".0_“‘(-

deg. Astrow. rg'pan Sen “

- lzl | m m u) 5




Xy *
¢
‘.

v
.,
{ q
L 4
»
.
?
L]
]
)
L J

.' .

iy
.- e, Mnn»
1

.

. .'

. o ’ 3 Aot

; 2 }'.‘a f-"ﬂ .

- “ r . ) ~"-‘.- X “
R Y /é(

il d ' .

J

o~
- . ‘_’ “éf
4.’2'§: & "f “"‘"
’. .
[ ]

' ;
[
'
;lo-&-&- OB W ey ypr  na

FL“”"""?“M. A

' y

Rint
i -y . j
‘l' - ™ - £§ . ’ :
N R) |
- -—y™ -~..'._‘u’“\ E
\ W ST o, e ‘
;
3

<. :
z_ A, -E- . ey ,
L:" - /__.........r e e ]
Y

¢
E
7 \ ' LR W _
._!\J{ Y PR S [ o) "’. L I t, \&.q.!fﬁ_if Lt {‘ 4 ) F
' -f‘ : * T ‘ o !-(" |'§ ‘ ‘ f“ 3
. * ) ‘ E
TN:}S v e e ‘1 A F A Qra g
‘ ]

QM,!(Q! ', ") (J (g.‘.'v’”t"i Ll pu'-'.&-é OH ng.
vy ‘F‘?Gt- b‘-) S’“."'f“i i’w‘v" V X B 'Fb*'ct)

S el | ol —




Cowm pav :o\aﬂf‘

postibly wwnd
(Ov twr;wcg) :

shoclk

‘R‘fsht»w.x, Maveselt v Yveves
At'iw&‘ﬁ%. Af{»u&rka.’;‘ s;é-’ ‘rr (m?’)

P vi Py ces o ay Ate of X- AT

“w Cq9 XD

os o tite fv aeceli-e L
- (T & + A Harding)

—_]], — o S



R iy ot O e e e —— e e A et e e v e
—

N'c‘u‘ ‘ftwwd ¢ Ew’v ?&"_‘ﬁﬁ_f |

A+

S, - e g
'-‘-‘! # ‘“ ‘-‘ -’ H B e ok "-‘" -"‘.'A ‘ kbl T '5-'"" . '-"'.-‘-'_'; A Lot AT 4 -y --"_T'“ TRy
. - o= O
* :

Fe SHELL

WAVE/WIND ZONE \ _
SHOCK e )
. LS
PULSAR 4

—— H/He SHELL —a

e

Y AL b b o o




Acce'e\"atc'on o{' PQY{"““S?

0-) HOU" Muc,k ‘POW-O-H.?.

b) Cheracter of dbeam —
Enmjv) speef\wm) Em‘“?é




b) SPect\-vw. O\t beown —

depends on accelenat.,
wmechanitm . One possibility:
Tkﬁ'o H&Fd\.v\., ‘ S{\.mv

NATURE 329,34 (1927) |

A

ek

: "-"—"-"-!.,"-; .
R RN T P T At OB e T L - R T L N A P A
Al el Y S e, il gt e e T Ay LT E Ay




TRE, Harding * |

M't -‘) ‘ S“"MV |
F‘ (?E\')(‘ s L' - ,0'-!0 v 1

Eo(en



.Pﬂ.c\'-d ! 4 iM
Lat

G\‘vuo (R‘m = u;" t C""""k
| -;,‘
| Bs ~ 3 G"bwﬂ B P .t - “3

Bea s B/ va Lt wlica |

B(‘) P e l — Y n !‘tdn'u'hin

EMQY ‘FW""‘ RL‘.yw'.

note camcellebion of Eo Ui ||



