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✓ T H E P G 1 5 5 3 + 1 1 3 X - R AY, U V, A N D O P T I C A L L C S A R E A L L M O D E R AT E LY C O R R E L AT E D TO
E A C H O T H E R A C C O R D I N G T O T H E P E A R S O N A N A LY S I S ( R  ∼ 0 . 5 ) [ 8 ] ; T H E X - R AY P H O T O N
I N D E X I S C O R R E L AT E D W I T H T H E X - R AY F L U X I N A S I M I L A R WAY. T H I S B E H AV I O R I S
T Y P I C A L O F B L A Z A R S , W H E R E T H E L I G H T I S E M I T T E D A L M O S T E N T I R E LY F R O M T H E J E T
D U E T O T H E S Y N C H R O T R O N A N D I C P R O C E S S E S ( [ 6 ] [ 7 ] ) .

✓ T H E X - R AY L C C O N S T R U C T E D O V E R ≳1 0 O B S E R V E R - F R A M E Y E A R S O F S W I F T - X R T D ATA
L I K E LY ( > 8 0 % C O N F I D E N C E L E V E L ) E X H I B I T S A P E R I O D I C E M I S S I O N , B U T W I T H A
S H O R T E R C H A R A C T E R I S T I C P E R I O D O F T X ∼ 1 . 4 Y E A R S [ 8 ] W I T H R E S P E C T TO T H AT F O U N D
I N T H E O P T I C A L A N D Γ - R AY B A N D S ( T O P T  =   T U V  =  T Γ ∼ 2 . 2 Y E A R S ; [ 2 ] [ 3 ] [ 4 ] .
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PG 1553+113 I S A B RI G HT BL LAC OBJ EC T LOCATED AT J 2000 COORDI NATES RA = 15H 55 M 43 . 0S , DEC = + 1 1 ° 11 ′ 24″ A N D WAS DI SCOVERED AS A BLUE STELLAR

OBJECT BY THE PALOMAR- G REEN B RIGHT Q UA SA R SURVEY (PG ) B ETWEEN 1976 A N D 1982 . I N THE EARLY 1980 S , IT WAS CLASSI F IED AS A BL LAC OB JEC T DUE TO I TS
FEATURELESS SPEC TRUM . B ES I DES THE OPTI CAL A N D THE RADI O, PG 1553 + 113 WAS ALSO DETEC TED A S A N X - RAY SOURCE A N D A S A TEV Γ - RAY EMI T TER .
PG 1553 +113, A B LAZAR WI TH OPTI CAL MAG NI TUDE V ∼ 14. 5 AT REDSHI FT Z ∼ 0. 4   −  0.5 ( [ 1 ] ) , SHOWS EVI DENCE OF A P ERIODICITY (T  ∼ 2.2 YR) IN THE Γ - RAY BAND
(E  ≥ 100 MEV) SAMPLED BY THE FERMI - LAT SATELL ITE A N D AT LOWER FREQUENCIES (R- BAND ; [ 2 ] ; [ 3] ; [ 4 ] ) .

M W L LC S O F P G 1 1 5 3 + 1 1 3 I N B ( Y E L LO W

D OT S ) , M 2 ( B LU E D OT S ) , X - R AY ( R E D D OT S )

B A N D S , A LO N G W I T H T H E X - R AY P H OTO N

I N D E X ( D A R K B LU E D OT S ) F R O M 2 0 1 2 TO

2 0 2 3 O F S W I F T SAT E L L I T E [ 8 ] .

T H E X - R AY L C E X H I B I T S D I ST I N C T P E A K S N OT

A LWAY S M I R RO R E D I N OT H E R B A N D S . T H E

U V A N D O P T I C A L C U RV E S F O L LO W A

S I M I L A R T R E N D,

T H E X - R AY F LU X E S A R E I N 0 . 2−1 0 K E V B A N D.

B, M 2 , A N D X -RAY ’S LC S A R E S H O W N A LO N G

W I T H T H E C O R R E S P O N D I N G 1Σ

U N C E R TA I N T I E S .

B E LO W, T H E F E R M I L AT LC F O R

A P P R OX I M AT E LY T H E S A M E P E R I O D

P R OV I D E S A C O M PA R I S O N I N T H E Γ - R AY

B A N D

O U R G O A L I S TO I N V E S T I G AT E T H E

E X I ST E N C E O F H I D D E N P E R I O D I C I T I E S ,

P OT E N T I A L LY D I F F E R E N T F R O M T H E Γ - R AY

A N D O P T I C A L O N E , I N T H E OT H E R B A N D S .

CONCLUSIONSPERIODICITY MODELS

1

P G 1 5 5 3 + 1 1 3 X - R AY
P H O T O N I N D E X–T O - F LU X
C O R R E L AT I O N . T H E T W O
L I N E A R F I T S O F P H O T O N
I N D E X V E R S U S F L U X A N D
V I C E V E R S A ( R E D D OT T E D
L I N E S ) A R E S H O W N A LO N G
W I T H T H E C O R R E S P O N D I N G
B I S E C T O R F I T ( R E D D A S H E D
L I N E ) . T H E D ATA P O I N T S
A R E C O L O R - C O D E D O N T H E
B A S I S O F T H E I R M J D [ 8 ] .

C O R R E L AT I O N S  O F  U V - T O - X - R AY  A N D  O P T I C A L - T O - X - R AY  B A N D S  O F  P G  
1 5 5 3 + 1 1 3  [ 8 ]

L S P E R I O D O G R A M S A S S O C I AT E D W I T H T H E
C O R R E S P O N D I N G M W L L C S O F P G 1 5 5 3 + 1 1 3 .
L E F T PA N E L S : P G 1 5 5 3 + 1 1 3 L S P E R I O D O G R A M S
O F X - R AY, U V ( W 2 ) , A N D O P T I C A L B A N D S ( V;
B L U E S O L I D L I N E S ) . I N E A C H PA N E L , T H E
F R E Q U E N C Y O F T H E M A I N P E A K ( B L A C K D A S H E D
L I N E ) I S H I G H L I G H T E D A N D I T S VA L U E I S
R E P O R T E D ( S E E L E G E N D ) . R I G H T PA N E L S : X - R AY,
U V, A N D O P T I C A L L C S ( B L U E P O I N T S ) , A LO N G
W I T H T H E R E L AT I V E S I N U S O I D S O F P E R I O D S
C O R R E S P O N D I N G T O T H E L S M O S T S I G N I F I C A N T
F R E Q U E N C I E S ( R E D D A S H E D L I N E S ) . I N S U C H
PA N E L S , T H E S I N U S O I D M A X I M A
A P P R OX I M AT E LY C O I N C I D I N G W I T H F L U X P E A K S
I N T H E L C S ( G R AY D O T - D A S H E D L I N E S ) A R E
M A R K E D , A N D T H E C O R R E S P O N D I N G P E R I O D I S
R E P O R T E D . [ 8 ]

S P E C I F I C A L LY, U V A N D O P T I C A L B A N D S S H O W A
D O M I N A N T P E A K AT A F R E Q U E N C Y O F ~ 1 . 5 ×
1 0 ⁻ ⁸ H Z , C O R R E S P O N D I N G T O A P E R I O D O F
~ 2 . 1–2 . 2 Y E A R S , C O N S I S T E N T W I T H T H E
P E R I O D I C I T Y P R E V I O U S LY O B S E R V E D .
X - R AY B A N D D I S P L AY S A P E A K AT A H I G H E R
F R E Q U E N C Y ( ~ 2 . 3 × 1 0 ⁻ ⁸ H Z ) , C O R R E S P O N D I N G
T O A S H O R T E R P E R I O D O F ~ 1 . 4 Y E A R S , A B O U T
3 5 % S H O R T E R T H A N T H E O P T I C A L - G A M M A
P E R I O D I C I T Y. T H I S S U G G E S T S A D I S T I N C T
VA R I A B I L I T Y M E C H A N I S M I N X - R AY S . [ 8 ]

A N A LY S I S R E S U LT S O B TA I N E D W I T H T H E X R O N O S S O F T W A R E . L E F T PA N E L : P G
1 5 5 3 + 1 1 3 P S D O F X - R AY L C O B TA I N E D W I T H T H E P O W E R S P E C PA C K A G E O F
X R O N O S . M I D D L E PA N E L : B E S T - F I T P E R I O D ( S O L I D L I N E ) O F P G 1 5 5 3 + 1 1 3 X -
R AY L C O B TA I N E D W I T H T H E E F S E A R C H TA S K , A L O N G W I T H I T S N U M E R I C A L
V A L U E I N S E C O N D S C O R R E S P O N D I N G T O ∼ 1 . 4 Y E A R S . R I G H T PA N E L : E P O C H
F O L D I N G O F P G 1 5 5 3 + 1 1 3 X - R AY L C O B TA I N E D W I T H T H E E F O L D M E T H O D O N
T H E B A S I S O F T H E B E S T - F I T P E R I O D D E T E R M I N E D B Y E F S E A R C H . [ 8 ]

X R O N O S C O N F I R M E D T H E P R E S E N C E O F A S I G N I F I C A N T P E R I O D I C I T Y I N T H E X -
R AY D ATA O F P G 1 5 5 3 + 1 1 3 , S U P P O R T I N G T H E R E S U LT S O B TA I N E D W I T H T H E
L O M B - S C A R G L E P E R I O D O G R A M .

L S P E R I O D O G R A M S C A L C U L AT E D O N
R A N D O M LY G E N E R AT E D L C S O F P U R E R E D
N O I S E . T H E S I M U L AT I O N W A S P E R F O R M E D T O
R U L E O U T T H E P O S S I B I L I T Y T H AT T H E X - R AY
P E A K W A S A S TAT I S T I C A L F L U C T U AT I O N . T H E
R E S U LT S S H O W T H AT O N LY ~ 1 6 % O F T H E
S I M U L AT E D L I G H T C U R V E S E X H I B I T A P E A K AT
T H E S A M E F R E Q U E N C Y W I T H A C O M PA R A B L E
P O W E R , M E A N I N G W E C A N E X C L U D E T H E
P O S S I B I L I T Y O F A R A N D O M O C C U R R E N C E
W I T H A C O N F I D E N C E L E V E L O F ~ 8 4 % . W E
S H O W 1 0 2 ( G R AY S O L I D L I N E S ) O U T O F T H E
T O TA L 1 0 5 R E A L I Z AT I O N S , S U P E R I M P O S E D O N
T H E L S P E R I O D O G R A M O F T H E R E A L P G
1 5 5 3 + 1 1 3 X - R AY D ATA ( B L U E D O T - D A S H E D
L I N E ) A N D T H E C O R R E S P O N D I N G
5 Σ S I G N I F I C A N C E L E V E L ( B L A C K D A S H E D
L I N E ) . T H E R E L E VA N T F R E Q U E N C Y I N T E R V A L
F O R O U R A N A LY S I S O F ( 2   −   3 ) × 1 0 − 8 H Z
( B L A C K D O T T E D L I N E S ) I S H I G H L I G H T E D . [ 8 ]

𝑇𝑋~1.41 ± 0.68 yr

T γ𝑈𝑉𝑜𝑝𝑡~2.2 yr

✓ T H E S E C O N DA R Y B H O R B I T S
A R O U N D T H E M A I N C E N T R A L
E N G I N E , P E R T U R B I N G T H E X - R AY
E M I T T I N G R E G I O N W I T H A 1 . 4 - Y R
P E R I O D

✓ T H E J E T I S C A R R I E D BY T H E M A I N
B H , A N D P R E C E D E S W I T H A 2 . 2 - Y R
P E R I O D

2(https://fermi.gsfc.nasa.gov/ssc/data/access/lat/LightCurveRepository/source.html?source_name=4FGL_J1555.7+1111 )

A M O D E R AT E A N T I -
C O R R E L AT I O N B E T W E E N
P H O T O N I N D E X A N D X - R AY
F L U X E X I S T S [ 8 ] , I N D I C AT I N G
A " H A R D E R - W H E N -
B R I G H T E R " B E H AV I O R ( A S
T H E F L U X I N C R E A S E S , T H E
S P E C T R U M S H I F T S T O WA R D S
H I G H E R E N E R G I E S )

✓ G E O M E T R I C A L M O D E L S J E T
P R E C E S S I O N , H E L I C A L J E T O R
G R AV I TAT I O N A L LY A F F E C T E D
J E T [ 3 ]

✓ D Y N A M I C A L M O D E L S I N S TA B I L I T I E S
I N T H E J E T D U E TO S T R E S S E S
I N D U C E D B Y A S E C O N D A R Y B L A C K
H O L E O R B I T I N G A R O U N D T H E
J E T T E D B L A C K H O L E ( T H E S M A L L E R
B H G R AV I TAT I O N A L LY I N F L U E N C E S
T H E J E T O F T H L A R G E R S M B H ) ; [ 5 ]

✓ O U R  M O D E L

1

3

4 5
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