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0.00021880963536999534 £+ 1.6305576708692047e-05
1.1685044953413162 + 0.00571 4435698893062
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#10/26_peak1

import scipy as sc

import numpy as np

import sympy as sy

import pandas as pd

import matplotlib.pyplot as plt

from scipy.optimize import least squares

DN1026peakl = pd. read_csv( “1026peakl. csv” )
JD = DN1026peak1[ “JD-2459147" ]
DM = DN1026peak1[ “T1-C3” 1]

def func( x, a, b, ¢, d)
return akxx¥x3+b*x**2+ckx+d

coef, cov = sc.optimize. curve_fit( func, JD, DM )
x = sy. Symbol ("x”)

y = coef[0]*x**3+coef [1]*x**2+coef[2]*x+coef[3]
print(C f(x) = {}' . format(y))

print ( T¥ (x) = {}’ . format(sy.diff(y)))

extrema = sy. solve(sy. diff(y))

b =[]

for extremum in extrema :
print(C x ={} o&ZE, f(x) = [} ' .format(extremum, y.subs(x, extremum)))
b. append (y. subs (x, extremum))

a = np. linspace(1.97, 2.01)

y = coef[0]*a**3+coef[1]*a**2+coef[2]*a+coef[3]

plt.plot(JD, DM, “.”, markersize = 3, color = “black”, label = “data”)
plt.plot(a, vy, color = “red”, label = “fitted model”)

plt. plot(extrema, b, “x”, markersize = 8, color = “blue”, label = “extremum”)
plt. title("1026_peakl™)

plt. xlabel ("JD-2459147")

plt. ylabel ("Delta Mag”)

plt. gca() . invert_yaxis()

plt. xlim([1.96,2.02])

plt. legend(loc = “lower left”)

plt. show ()

#10/26_peaki_min

import scipy as sc

import numpy as np

import sympy as sy

import pandas as pd

import matplotlib.pyplot as plt

from scipy.optimize import least_squares

DN1026peaki = pd. read_csv( “1026peaki_min.csv” )
JM = DN1026peak1[ “JM-3541171680" ]
DM = DN1026peaki[ “T1-C3" ]

def func( x, a, b, ¢ )
return b* (x-a)**2+c
coef, cov = sc.optimize. curve fit( func, JM, DM )
dp = [cov[01[0], cov[11[1], cov[2][2]]
print (“f(x) = bx(x-a)"2 + ¢”)

print(“ a= [} = []” .format(coef[0], np.sqrt(cov[0]1[0])))
print(” b= {} = [}” .format(coef[1], np.sart(cov[11[11)))
print(” ¢ = {1 = {}” .format(coef[2], np.sart(cov[2]1[21)))

x = sy. Symbol ("x”)

y = coef[1]1* (x-coef[0])**2+coef[2]
print("f(x) = {}' .format(y))

print (¥ (x) = {}" . format(sy.diff(y)))

extrema = sy. solve(sy. diff(y))

b =[]

for extremum in extrema :
print(" x ={} o&&E, f(x) =[] ' .format(extremum, y.subs(x, extremum)))
b. append (y. subs (x, extremum))

z = np. linspace (2830, 2900)

s = coef[1]1* (z-coef[0])**2+coef[2]

plt.plot(JM, DM, “.”, markersize = 3, color = "black”, label = “data”)
plt.plot(z, s, color = “red”, label = “fitted model”)

plt.plot(extrema, b, “x”, markersize = 8, color = "blue”, label = “extremum”)

plt. title(”"1026_peakl™)

plt. xlabel ("JM-3541171680")
plt. ylabel (“Delta Mag™)

plt. gca() . invert_yaxis()

plt. legend (loc = “upper left”)
plt. show()

e = np. sqrt(cov[0][0])
print"HEBAREEZImSEEDxIE {} £ (}7 . format (extremal0], e))



10/26 peak(1/1

fix) = 5702.25761123536%x%xx3 - 33585.094104597 842 + BEY13.73003641 48+ - 43111.9644063077 flud = be(x-a)™2 + ¢
f 0] = 1706772833700 1+xex2 - BYIBE. 1882081956+ + B5913.73803641 48 a = 28B7.4031206562613 + 0.5Y51821250551635
¥ = 1.93375081126665 & &, fix) = 1.74514601531328 b = 0.00021880963536995534 £+ 1.83055767096882047e-05
¥ = 1.89264136746173 D& F, fix) = 1.16579726812774 c = 1.1685044953413162 £ 0.005714435698593062
1026_peakl fix) = 1799.05296562 765 (0.0003487476151 481154 - 1)%x2 + 1.16850449534132
11 - = fP0x) = 0.00043761927073995 1 +x - 1.25485086257917
.o % = 28B7.40312065627 b x ZF, fix) = 1.16850448534132
17 | 1026_peakl
data . .
13 115 | — fitted model I T
o X extremum
£ 14 - 120
Jui
5 .. 2 135
=
m 130
16 - T
" data = 135 1
174 fitted model
o extremum 140 -
196 197 198 199 200 201 202 145 A
|D-2453147

2830 2840 2850 2860 2870 ZBBO 2890 2900
JM-3541171680

EAEENS & ZFDxld 2867.40312065627 + 0.57818212505851635

~1.9925[JD-2459147] ~1.9912(4) [JD-2459147]



10/27 peak(1/3

fixd = -4871.04380957 2663 + 44883.0395810936%x+x% - 137835.491109388+x + 141085 .619493944 fled = belx-a)"2 + ¢
£ 0x) = 1461313142871 8xxex? + B97B6.07H1621872%x - 137535.491109388 a = 4376.707070987965 £ 0.7079118769998292
¥ = 3.03822683963436 D &, fix) = 1.33066574690910 b = 0.00023416896918439668 £ 2.19139352851443587=-05
¥ = 3.10460980014137 M & ZF, fix) = 2.06112806025419 c = 1.33807653049804543 * 0.00774357307784953955
1027 k1 fixd = A485.63885990366« (0. 00022848227 7607 4599+ - 1)+x2 + 1.33807653598545
_pea f'ix) = 0.0004683379383687953%x - 2.04977796R47062
. % = 4376.70707098796 (O & F, fx) = 1.33807653598545
137 1027 peakl
14 - 125 data .
15 - 130 4 — fitted model . .
o= ¥ extremum *
E 16 135
2 17 140
a 7
18 = 145
191 + data 8 150
201 = fitted model 155 -
X extremum
- - - - ) 160
301 302 303 304 305 306 307
JD-2459147 165 1

4340 4350 4360 4370 4380 4390 4400 4410
JM-3541171680

EAEEEES X ZOul3 4376.70707088796 £ 0.70791 18769996292

~3.0382[JD-2459147] ~3.0394(5) [JD-2459147]
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1
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10/27 peak(2/3

T07. 44661 2683 - 274341 522407008« ++2 + B73094.03398 194+ - 927887 .9990385836
G122.339830081 9%x++2 - D40683.044915730x + 873894.033981494

7139869075152 M A=, fix) = 1.65115328459064

9967364868227 M & F, fix) = 1.33011679351330

1027 peak2

Delta Mag

lal 4

lad {x

data

| — fitted model

H o extrermnum

i1y

il8 119 320 121
|D-2459147

322

~3.1996[JD-2459147]

fix) = bxi{x-a)"2 + ¢
a = AR0G.518399928743 + 0.567220B334161914
b = 0.0004030209074966805 £ 3.156210891798392e-05
co= 1.3431230824749456 = 0.006200200708534511
fix) = B54R.39570R7941 2+ (0.00021713082280874808%x - 1)+x? + 1.343120082474495
f7(x) = 0.00080B04181499330 1+ - 3.71224041006388
# = 4605.51839992874 M & &, fix) = 1.34312808247485
1027 peak2
data *
131 — fitted model
X edtrermum
14 -
B
=
m 15
3
16 -
17 -

4580 4590 400 4510 4a20
JM-3541171680

EAETES & EF O 4605.51839992874 + 0.66722068334161419

~3.1983(4) [JD-2459147]
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Delta Mag

10/27 peak(3/3

= A08.77797077040 43 - 308628391771 46%xex? + 10300.8390873095%x - 96E1.877326911

|D-2459147

%)
(%) = 1289.333927311 2 %uxxZ ~ T172.587855428%%x + 10300.6390873083
x = 2.55477527B51063 (O & F, f(x) = 79.4681350366882
¥ = 3.27H75647T70283 (DX F, flx) = 1.39548714284658
1027 peak3
11
+ data
12 4 — fitted model
» edtremum
13+
14
15
16
17 A
13 T T T T T
325 3126 327 328 329 330 331

~3.2798[JD-2459147]

flu) = he(n-a)"2 + ¢

a = AY?2.RZH9830054155 + 0.8542930167920774

b = 0.00021403650523982256 &+ 2.02455195962089796-05

co= 1 3980 11771243066 + 0.010173879432261237
fix) = 4773699779403 % (0.000211 74646R3304724x - 10%%2 + 1.39601117712431
f'{x) = 0.000428072610479845%x - 2.0215281192223%

¥ o= ATE2OERERRA00541 DA F, fix) = 1.39601117712431

1027 peak3

135 { =+ data . *
— fitted madel *

140 1 ¢  extremum

Delta Mag

4690 4700 4710 4920 4730 4740 4750 4760
JM-3541171680

EAETE S & E O 4722.628595800541 + 0.8542980167320778

~3.2796(6) [JD-2459147]
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Delta Mag

190 1
195 1

200 1
598 599 B00 £01 602 203 .04 £05 606

185 1

10/30 peak(1/4

fix) = -5986.43103288109%x++3 + 1082309.14788048 7«2 - BH2342.306374004% + 1310515.68043361
f'ix) = -17359.2030986433%x+%2 + 216478.28576097 4+ - B52342.356374004

B.00882533796333 M &, fix) = 1.73336511012167
B.04500632340151 D X &, flx) = 1.87913342453167

1030 peakl

« " +  data
= fitted model
X extremum

|D-2459147

~6.0088 [JD-2459147]

= 06B3.845982676987 £
= 7.B2E524076633058:-0
=

-7578587080435648 &

1.3239835194051303

h + 8.201246695086019e-06

0.005857258154952955894

0011542151 49571536+« ~ 1)#x2 + 1.75785570804356

fiud = B744. 20131016948+ (0
frix 0.000153050481 5326

Bl - 1.3260134520823

5665 . 59595257702 D FF, fix) = 1.75785870804356

1020 _peakl

185 A

Delta Mag

190 A

195 A

200 A

data
= fitted model
. X extremum

g0 goan

go6a0 8580 groo gr20

JM-3541171680

EAEZRS & FDald 8663

L09898257702 = 1.3239838194051803

~6.0166(9) [JD-2459147]



10/30 peak(2/4

flx) = helu-a)"2 + ¢

fix) = -2110.7591 27639 y+x3 + 38706 .9802708002 14xxx? - 23BRGE.T37331733+x + 482087.20808848157
frix) = -B332.27738201 700 xx+x2 + TV413.96058500042+ - 23B6596.737331733 a = §755.263051451104 £ 9.65106941148614
¥ = B.0834B282784610 O+ F, fix) = 1.67H961236549309 b = 2.2305504803658002e-05 £ 5.1638424267021225e-06
¥ = B.14183241251226 D & F, fx) = 1.88948112535920 o = 1.7129350267861598 £ 0.009264242962253234
1030 k3 fix) = 1709.03316919984+(0.00011 42431107258 6% — 1)%%2 + 1.71283502675616
_Ppea f i) = 4.4611009607316e-5+x - 0.390491302083643
15 | . data ¥ = 8753.26305145110 & F, fx) = 1.71283502678616
—— fitted model 1030 _peak2
16 - - . extrernum 15 | . data
—— fitked model
217 16 4 ¥ .. 3 extremum
= .
B
218 - E' 17 1
i}
19 - 3 181
20 1 ‘ 194
EI:I]E EI:IZIE. EJIII::I Ellz Ellﬂf 616
|D-2459147 20 1

~6.0835[JD-2459147]

8720 8740 BT760 BTRO 8300
JM-3541171680

gE20  BE40 Ba60

EAETHS & ZDx|3 8753.26305145110 £ 9.68106941145618

~6.079(7) [JD-2459147]



10/30 peak(3/4

= -BIVT.0170534097 AT + 118392336 1180734 ++2 - VIZEEZ . 400873002+ + 1511329.14084635

fix) = haix-3)"2 + ¢

fix
fP0x) = 1913105116022 7 dexx® + D36784.6722361 46%x - 732662 .405878002 a = B8YZ.31390071989 £ 12.38157911374399
¥ = B.IBET0498677637 D A&, fix) = 1.729210489424953 b = 2.7455151467500896e-05 X+ 9.306085047693511e-08
¥ = B.20BRTEREZ2ZE02T M A F, fix) = 1.9267919082149408 c = 1.7735330291161837 X+ 0.011127320050963571
k fix) = 2161.45694657403+ (000011270381 7TRR0243%x - 1)#%2 + 1.77383302911618
1030_peak3 f'ix) = 5.4910302935001 8e-9%x - 0.487208899174424
Les | . ¥ = BETZ.A1390071988 X F, fix) = 1.77353302911618
" 1030 _peak3
170 . * -
175 - 17 LT e
2 180 -
=z .
m -
E 135 * % 18 4
190 - =
+ 8
] ® T 19 4
195 e + g
200 4 — fitted model . R
# extremum . ]
205 1 , : : : , , . 201 -« oot ]
14 615 616 617 618 613 620 621 622 = fitted mode|
|B-2459147 51 X extremum

EmAERRS & F D3 8872.81380071988 + 12.38157911374359

~6.1687[JD-2459147]

8200 8920 8540 8960 8580

JM-3541171680

860 8280

=~ 6.162(9) [JD-2459147]



10/30 peak(4/4

fixd = -B10.77B2B1 1631988« %x3 + H9B83.7Y09167AE1 T9xxxx? - B1182.0078934676%x + 128883.174049136 filx) = bxix-a)"2 + ¢
fP{x) = -1932.32875489596xx+x? + 19367.4183353036%x - B1192.0078934676 a = -8B6317.B61887275498 £ 2062592249.071536
¥ = B.2E142176816535 A F, fix) = 1.76B97B87711259 b = -2.3709802123089654e-10 + 7.5279132853059183=-08
¥ = RB.3TYTHIEBETEOAE M A F, fix) = 2.16835413483204 c = 2.834118877569623 + 31953.653064061324
1030_peaka f(x) = 2.53411887756962 — 0.751992483782539+ (1.77564189406793e-F5x + 1)4x2
= flix) = -4.74182042461793e-10%x - 2.67053871644191e-5
16 * ¥ = -BE31T.BR19872754 M & F, f(x) = 2.83411887756E962
- 1030 _peakd
17 15
16 1 . .
18 1 *
i 17 - . i : ’
E 19 | Lot e
3 % 18 “"‘ * +:+ +:+ :1‘ F ";
- E - * EL] ++ * *
20 * m 19 . * * * . -
b dat g & ' * : * * :
a 20 * . .
217 — fitted model oo
X extremum 21 A1 .
; i i i i +  data
622 624 626 628 630 632 27 — fitted model
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f(x) = -B0.8101523250972%00x3 + 1921.90332342739x00x2 - 20180.88249191 18+ + 70431.4380019403  Flx) = belx-a)"2 + ¢
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Table 2. flABZI (BT 1 JST. AL : JD-2459147)

10A26H 1.9912(4)

10A27H 3.0394(5) 3.1983(4) 3.2796(6)

10A30H 6.0088 6.0835 6.1687 6.2614 (FREREE)
MBSl 9.9321(13)
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