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Abstract

Tho measurement and analysis of the apscirs of Nova Delphinl (1967) obtained at Kodelkanal
Iy presentod. An estimato of the photospheric lamperature of the nuclear star of the nova is also made,
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Introductton

Nova Delphini was discovered on July 8, 1967, by Alcock (1967) at a visual magnltudo
of 5.6. From the prediscovery magnitude records published in later TAU circulars, it appears
that the siar took nearly 35 days to attain this brightness from an initlal value of 12.0. The nova
renched & maximum brightness of 3.7 magnilude on I14th December 1967. 1o this paper
we prosent a detailed study of photoelesiric and speotrographic observations of Nova Delphini
obtained at Kodaikanal during the period September 12, 1967 to Docember 13, 1968. This bright

slow type nova gave us an unique opporfunlty to record spectra at different stages of nova
devolopment viz. premaximum, principal and early nebular stages.

Pholoeleciric obsorvations

The first Kodaikanal pholoelectric observations on Nova Delphini were made on
September 12, 1967, with the photometor on the 20 cm, Cooks refractor. The nova was obsorved
through standard B, V filters. The comparison star was BD -+ 19°4484 with V == 6,29 and
(B-V) = +0.64. The V magnitudes and the colours obtained by us for the nova are given in
Table 1. The plotted light curve contains data oblained from the TAU circulars and Onderlicka
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and Vetesnick (1968) as well as Grygar er al. (1968). Figwe 1 shows this plot which includes
the Kodalkanal observations. During September 1967 the V and (B-V) values wore around
4.6 and -+ 0,37 respoctively with a fluotuation of only 0.1 magnitudo. After the discovery therc
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were many conspicuous bursts of 0®.5 to 0°.9 but the major outburst was reporied on Decombor
14, 1967, when the Nove reached the maximum brightness of 3.4 magnitude. The brighingss
variation of Nova Delphini ressmbles that of & typical very slow nova,

The Spociroscapls Obearrations

Our first specirographic observations of the nova were made on Soptember 15, 1967,
The absorption spectrum with falnt emisslon lines recorded on September 15, rofer io tho pre-

maximum stago of the nova's speotral development. The spectra wore obtained during the period
September 15, 1967 to December 13, 1968.

TamE I
Nove Delphinl 1967 —Photoelecirlo meamremenis

Data U.T. v (B-Y)
1967 September 121 4.50 4-0.27
14.64 4.70 +0.36
13.69 4,68 +40.38
.62 4,52 —_
29.76 4.62 —_
October 1.73 4.84 +0.42
Novamber 870 4.85 +-0.46
7.83 4,67 +0.34
18.62 4.84 +0.37
2.9 1.42 +0.34
Decomber . 19.60 .30 .33
1968 May e 754 4.4 —_
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The spectrograms, discussed in this paper, wero oblained with the Cassegrmin speotro-
graph of the 50om. telescopo. The dispersion in tho sccond order is 45 A/mm with the S-inch
camore, During the faint stages of the nova apparilion, o 2-inch camera wes ulilized with thc
spectrograph for slitless spectroscopy. Detalls of the spectrograms obtained are given in Table II.
The spectral region indicated as pholographic, covers from 3800A~4600A. Tho visual range
covers from 4860-6570A. The spectrograms were calibrated for spectro-photometry by a Hilger
siop wedge filter, atlached to an auxlliary spectrograph. Radial velocily mensuros and lino idonti-
fioations have becn carried out with the eid of an Abbc Comparator, Tables II1 and IV cover
identificatlons made on spectra obtained on Seplember 15 eind October 7, 1967, respectively.

TABLL !

Deiath uf Specirogranu of Nowa Delphin: (1967)

Plute No. Date of mid-cxpoauio Eﬁmm Blp“mtm ! Typo of
U.T. Minutos % oy
1 2 3 4 L) .
49 1967 Beptembor 15.74 120 P Ilu-O
495 17.77 70 P 103-F
496 23,72 104 P IIa-O
499 .71 920 P 1Im-0
500 07N 90 Y 103a-F
k1K) Oclober 1.74 110 Y 103m-F
308 2.6 125 P ln-0
34 25.65 120 v 103a-F
38 26.69 130 P 11a-O
by k) November 6.71 &4 ¥ 103g-1*
Ly 9.65 135 P 11a-O
330 12.68 145 A4 103a-F
Lak] 14.67 110 P Hn-O
336 15.64 % v 103a-H
b2y 16.65 145 P IIn-O
338 17.68 93 4 1030-F
339 18.65 140 P p-O
540 19.64 %0 A4 103n-1*
541 2.64 141 P Iin-O
342 23,64 73 v [03a-F
sdd 24.04 150 P 1a-0
55 26,62 83 b 103a-F
348 27.64 90 P In-O
551 Decembel 16.60 75 4 103n-F
59 2,62 30 P [s-O
533 24.58 a3 hd 10dw-F
555 26.58 a8 i 103n-F
731 1968 April 1.99 35 v 103e-F
741 17.94 80 P 1[e-O
746 May 6.00 1o v 103a-F
750 7.00 5 v 103a-
751 7.00 15 P II?-%Z)F
753 7.94 14 P Ta-O
754 7.96 15 P 112-O0
756 1.98 ] Y 103a-F
764 13.56 [] Y 10da-K
769 15.00 7 P 1[a-0
70 15.83 46 1 LN+H,0
) 15.9% 7 v 103a-F
774 13.98 7 P 1In-O

* P = Photographlc, V = Yinml, 1 = [nfiored.
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TanLy 1l—(Contd.)

Detally of Speefrograms af Nova Delphini (1567)

Blate No. Daio o{Jn_}ld-oxponue E lt’l:mn re Bmp;téﬁl TYP;lof
J. Minutes ™) emolsion
T 2 3 4 5
777 17.93 a vy 103a-F
78 17.96 10 P lla-O
780 18.98 20 P 11a-0
82 19.97 10 P a0
T84 . 20,93 9 v 103a-F
TBS 231,86 20 P Ia-0
788 28,935 12 Y 103a-F
89 29.86 20 P 11e-O
™1 Juns . 19.82 18 Y 103a-F
) 19.97 60 Y 103a-F
1] hj ‘e . 10.75 15 Y 103a-F
£12 Replomber .. . 25.00 5 Y 1032-F
an Oclober o . 4,73 100 Y 100a-F
814 481 1o ) 103a-F
8is 14, 10 v 103-F
817 21.69 20 Y 103a-F
[ ra) November 13.60 30 ¥ 103a-F
831 Decamber 13.62 20 v 103a-F

4 P = Pnotogiaphle, V¥ = Visual,

Tank III

[ = Infiared

Ikamtification of cheorption iines In photographic region on September 15, 1967

Measured ),

Roduced with
fotor 0.00075

A

Wav.0
3900.8

A lob.
A

Elamanl and
Multiplot » lab.— ) re)
No. A
1l8 Sl} +0.1
Ti 3-4; —0.2
T I (34 —0.7
[ l; -+0.9
Ca Il (I { 1.l
T II (11 402
T II (11 +0.8
Tl II +0.3
T U (87 +1.6
Fo 1I (l26) +1.0
T Il (B7) —0.1
8c I[ (1) —-{.2
11§ (1) —0.3
T II (10%) 0.}
Fo 1I +0.7
Fo 1I —0.9
8r II (I —0.3
Cal +0.1
Feo II —0.1
8c II —0.]
™ II (4D 404
Fo 1I i F1L3
8 II {15 —0.5
T II (41) —[2
Mn II (6) —1.0
™ II 41) +0.7
™ O 41 —0.5
Bo II (1 —0.2
TI I (41 +0.7
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TAmz UI—{Contd.)
Idenilfleation of obsorption lines in phorograpido region on September 13, 1567

Radoced with Element and

Measured ) factor 000075 Alab. Maultiplat A lab.— A red
A A A No. A
4318.0 43213 4320.9 Tl I 541; —0.4
43207 S0 II (l4 —0.4
43226 42288 43250 Sc I Em —~0.8
43251 Mn 1L {8 0.7
4336. 4139.8 4340.5 H31 (D +0.7
43487 4351,9 4351,8 Fo II —0.1
4365.0 43682 4369.4 Fo 1l +1.2
4720 4175.3 4374.3 Se I (14 ~08
43743 ™ I (3 0.5
4362.1 43854 43854 Fo I EZB 0.0
4384.8 g0 I (1 —0.6
4391,9 42952 4399.0 Tm I | —0.2
43971 44009 4400.4 S I (I4 05
4400.6 T H (% —0.3
4413.8 4417.1 44168 Fo II 0.3
44156 8 II (14 1.5
44177 o IT (40 +0.6
4440.7 44440 4443.3 o I 89; —0.2
4444.6 o I &l 1-0.5
4447.4 4430.7 4430.5 I | —02
44559 4469.2 4468.3 ™ I (I —07
44692 T IT {18 0.0
4470.8 H I +1.6
4477.8 44812 4481.3 Mg TT (4 +0.1
817 Mg I (‘4} 2ot
9 4489.3 4489.2 Fo II —0.1
44982 4501.3 4500.3 n o Zia
45003 N o &1 —0.2
4505.9 4508.9 4508.3 Fo II —0.6
45119 45193 43153 Fo 11 0.0
43186 43220 4320.2 Fo II —1,8
4322.6 Fo II +0.6
4531.0 45244 4534.0 T o —04
43342 Fo I 8%? “02
4345.6 4530.0 449.6 1 —0.4
45403 Fo II —0.5
4553.2 4556.6 45359 Fo II .
4361.0 4364.5 4563.8 ™ IT (50 =27
4369.0 43724 45720 ™ I “04
4580.0 4583.5 4582.8 Fo I —0.7
4383.8 Fo II +03
4586.3 4589.8 4590.0 ™o (30) +0.2
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Tantr 1V
Idenelfication of Absaorption lines on Plaia No. 503 (aken on Ociober 7, 1967

Moeasured Roduced with & A Lab. Blomen A lab,— A red.
factor 0.00076 Lab Mulupbtt"ﬁg, e

63575 6562.5 8562.8 Hd El) 0.3
63131 6518.1 6516.1 Fol (40} —2.0

6519.4 Mnl (39 +1.3
6430.4 6435.3 6456.4 Fo II (74) +1.1
6377.9 6382.7 %; & {I 9) ;I-":l,(’)

‘ n .

6384.7 Mn 1 39} --2.0
a3dl 4 6346.2 6347.1 SI I (2) +0.9
6243.5 Gi48.2 a47.6 Pe 11 E‘M —0.6
651544 6159.1 6138.2 ol 10 —0.9

6136.8 ol 10 —23

6156.0 ol 10 —1.1
5892.0 3806.3 58931.9 Na I il; —0.6
5886.3 5890.8 3889.9 Mo I (I —0.9
5532.1 5536.3 3534.9 Fo IT (55 —1.4
5312.2 5M6.2 5316.6 Fe I (49 —0.4

3116.8 Fe 1T (43 ~-0.6
5279.9 3243.9 5284. [ Fo 11 (4} 10.2
52101 5271.1 5276.0 Fo II (49 -1 0.9
5231.1 5235.1 3214.6 Fo 11 (49 —0.1
51914 3197.4 3197.6 Fo I {49 +0.2
3165.0 5168.5 5169.0 Fe 11 (42 +0.1
30124 3016.2 5018.4 Fo II (42 4232
4916.3 49201 49219 Fo 11 (42) 3.7
48517 4857.4 4861.3 HB (1) 3.9

Genarnl discusalon of tho developmeont of {he nova spectrum

The main features of the specira in Seplembor, October and November 1967 wore tho
atrong violet displaced absorption lines of H, Call, Fell, Till, SrTL, Sc¢Il, Cal, Ol and Nal. Almost
all absorpiion lines arc accompanied by faint cmission fealures on (he longward side. Theso
absorption lines did nol show any companion absorption aystem.,

The radial velocity measures ahow that ell absorption lines were systomatically displaced
towards the shortward sido indicating volocity of approach. The hydrogen absorption llnes did
not show the same veloclty. This may be explained as due to the inloraction of absorption proflle
with emissfon lino on the longer wavelength side and as the cmission associated with the hydrogen
lines increases with decreasing member of the Balmer sories. a spurious viclet shifl may be iniro-
duced in tho velocily measurements from the hydrogen lines. Tables V and VI give the radial
velocily measures made on the blue and red specira respeotively.

The expanding envelopes showed unlform oonslani veloolty of cjection eround
250 kmy/sec, from Seplember 1967 uutil the burst Lhat enabled peak brighiness to be attained on
Decomber 14, 1967. The premaximum speotra duting September, October and November 1967
showed very few changes other than e gradual increaso in the intensily of the emlgsion lines. This
stage was characterised by stiong absorption lines due to hydrogen and lonizad calcium and nlso
those of Till and Fell. All the strong absorption Iines were assoclated with falnl emission on the
longward side.

The speotrum In the visual region obwmined on December 16, 1967, two days alter the
major outburst, ia of particular interest. This showed tremendous chenges as compared to the
arlior specira which were rather steady for nearly three months, Remarkable ohanges had taken
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Tame V
Velocitles In kmlsec of absorption lines (Photographic reglon)

Plate No. 492 496 499 539 348 743 yix) 769 7™
Date 1967 1967 1967 1967 1967 1968 1968 1968 1959
hd;xhll Sept. 15  Sepl,2)  Sopt,29 WNov, I8 Nov.27 Apr. 18 May7 May 15 May 23
on
2 3 4 P 6 7 8 9 10 I
Mg 232 219 1128
T I 203 230
I 167 185 219
Call(K) 288 308 338 383 454
Ca I (H) 1% lsmzﬁ
He 30? iz 280 1246
T 11 237 188 241
1 230 241
T I 164 241
Fo Il 298 204 293 283
T 1T 216 164
8c I 164 159 212
H8 203 174 150 159 139 mn 598 426 1118
1256 1518
T 11 204 217 218
Foll 271 m
Foll 164 20
Srir 181 202
Cal 136 199 212 183
Fo Il 213 184 198 271
S 1 215 165 166 179
Ti I 258 207 207 201
8o 11
ol } 191 U4 291 165
T
Mn I } 145 135 107
T
Toll 192 155 152 12
5o II
el } 210 193 191 216
Se 11 204 212 m 188
S I1
poedl 167 132 128 120
HY R 288 269 216 237 1006 426 1116
1116 1221 15
Fe Il 213 17 154
e 11
Se Il } 169 150 )
, Se I 225 27 29 219 397
Foll 983
Tl 11 210 180 204 209
8¢ T
Bell 184 196 198 193
S0 11
Foll } 204 168 161 162
i
Tl 11
ni } 212 198 197
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TABL V—{Confl.)
Veloclites In kmmfsec of absorption Iines ( Photographic region)

PlateNo. 492 496 499 539 548 743 753 769 785
Dato 1967 1967 1967 1967 1967 1968 1968 1968 1963
A fllgmlag; 8opt. 15  Sept.23  Bopt.29 Nov.18 Nov.27 Apr. 18 Moy7 Mayl5 May 22
t
1 2 3 4 5 6 7 8 .9 10 n
44%,5 TII 208 187 22 152
44688 TN
44653 TIII } 175 140 144 152
44708 T I . .
44811 Mgl
asy Mall boooam 145 182
44892 Foll 2816 m
45003 TN
45013 TII } 144 169 lo4
4508.3 Poll 186 123 197 182
L -

43153 Pell 213 209 177 182
45202 Fell
43202 Pl } 190 142 126
340 T
oy L } 198 128 177 154
43495  BeTll
45859 Tell 176 129 157
4563.8  TIII 179 188 157 159
asmo0 T 195 200 198 186
43828 Roll '
gt Rl w 155 136 116
43900 T 2% 240 21

place in the continuum as well as absorption and emission lines, CGontinuum and emisslon were
considerably inaresed in intensity wheroas absorption lines had become narrower with secondary
absorption system appéaring on violet side. Emission was found spilled over the first absorptlon
dystem on to lta violot side. Tho new absorption system was identified aa the principal absorption
spectrum with assoolated strong and wide emission bands.

All these and the foregoing features can be noticed from the mosaic of nova apeotra pro-
sented In Plates 1 and I, It can be olearly seen how the intensity of the emisalon lines have in-
oreased and reached maximum after the Docember outburst. The premaximum absorption lines
could be traced oven after a fow days of this major outburst, but with narrowed linos. Most of
the metallic lines especially in the photographic region hed disappeared. The graduel decrease
In the earlier absorptlon system would mean that the premaximum shell responsible for this
ebsorption was being dissipated slowly. The new sholl cjected dus to [4th December outburst
oould be idontified on 16th December itself by the doubling of FolI lines in the green region. A
faint suggestion of this scoondary absorption for H-alpha could be seen on 24th December. This
becams a oonspicuous ahallow broad absorption on 26th December 1967, The measured velocity
of —1350 km/sec is the highest velocity recorded at Kodaikanal for this Nova.,
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Plate I+ Mosaie of blue spextiograms of Nova-Delphing (1967)—Dates are 1 UT.
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Tamx VI
Veloclties i kmisac of absorption Enes (Vimxl region)

530 536 ) 542
1967 1967 1967 1967 lgso!;
Nov. 23 Dec. 16

2
1967

514
1567

503
1967

Plate No.
Identification Oct.7 Oci25 Nov.§ Nov. 12 Nov.15 Nov.17

17

16

15

14

13

11

10

191 181

25 B4 5 0

40 I 264

186

108

105

65161
6456.4
B83.8

s

177 138

194
185

Heo H H
23 a8

6437.1

Q476

6157.0

1078 439 1062
126 %

31

88
38
3
] R

144

Nal
Na I
Fe II

58959
5B90.0
5549

1017

Fo I 261

5315.8

la21

|

g 3

g R 8K

Fe I

5276.0

Fo II

5134.6

I

Fo I

51689.0

1282 1299

1064 445

420

587 &M

1131

R IO

5018.4

445
1188

1074 387
127

910

314 321 267 354 342 m

Fo I

49239

345 258 297 an 286 26 T\ v) 315

k7)1

4861.3
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No speotrographic observations wero possible belween January 1968 io March 1968
becausc of the proximily of the nova to the Sun. Spectra obiaived during April 1968 showed
two distinct absorption syslems one narrow ond the other broad. On May 17, 1968, the broad
absorption line of H-alpha appearcd Lo havo split into two, conveying the emecrgence of another
shell, The velooitics of these 3 shella as on 17th May, [968, weio 1382 kmj/sec, 977 km/sce, and
411 km/sec.

In the development of the principal spectrum, the OI {lash at 6300A. was recorded carller
than OI at 6364A. Both these lines could be seon oonspicuously on the specrum of 17th May
1968. The NII Mash at 5755A was first recorded on 10th July 1968 on a slitloss specirum. The
next slitless spectrum obtained on 25th September, 1968, showed the emergence of Lhe nebular
stage with tbe chaiactelistic emission blobs of OITT at 4959A and 5007A. The line OIII 5007A
was more intense than Hp, Also the 4640A band of NITIT appeared on o slitless speotrum taken
on 4th Ootober 1968 along with the cmission band 4363A OIIl. An infra-red spectrum obteined
on 15th May 1968 on hyperscusitized I-N fllim showed apart lrom intcnse 6563A, emission lincs
of OT al 7774A nnd B446A.

Specirophofomeiric messurements and study of lins profiles

As mentionad earller, all spevtrograms wore calibraled using a siep wedge fllter attnched
to an auxillary spectrograph. The density Lraces of Lthe spectra were oblained with tho recording
micropholomeler with a magnificatlon of 108, The intensity measurements are in terms of the
inlensity of the continuyum,

TABLE VI[
Mueasiiredd niensiiy of emission and ahaoipiton lines In terms af equivalent kmisec, (Photog aphic reglon’}

Emlsston Absomtlon
Dinte No. Dato - ——-- - —— e ——— — - - . - -
fly 1§ H+Hr K He Il HY [y H+Hr K Iy 1My
B 1967 )
492 Soptember 15.74 750 100 140 1) 200 190 130 k1]
348 MNovember 27.64 440 400 300 480 20 170
1968
733 Muy 7.94 2680 (810 [IB50 680 440 410 3% 0
769 May 15.00 1840 1150 700 2i¢c 320 1% 3o 410
78BS Moy 21.86 &0 A0 330 0 200 610 400 310
Tamr VI

Mreasured hilondly of emisslon and absorption lines In ierms of equivalent kmizec. (Visual region)

Emisslon Absorptlon
"Plate Mo. Datoe U.T. - - - mm e e— o -— .- - -
HJ ug D, &D, Hd Hg D, &D,
1967
10 Cclobsr 7.74 960 180 120 460
344 October 23.63 1990 900 60 8o 230
n MNovembar 6.71 960 410 70 110 270
330 Novomber 12.68 1280 570 130 100 230
336 Novomber 15.64 1150 380 400 “150 190 170
338 November 17.68 1430 720 210 230 230
542 Novembor 23.64 1300 950 180 250 250 290
551 Docember 16.60 1680 1320 12%0 260 250
553 Deocember 24.58 14300 760 190
1968
730 May 7.0 k)] 1530 150 230 260
7712 May 14.93 12790 2180 360 450 380 430
(Zi May [7.93 1740 6740 480 3o 440
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Tntonsity proflles of 6563A and 4861A. of hydrogen and 5890A, 5896A. of neutral sodlum
are glven in Flgure 2. The proflles of Hy, H3 and the region between 3820A. and 3970A. aro shown
in Figuro 4, In Tebles VII and V1II, we give the total obscrved intensity of the hydrogen llnes Hil
to He, H and K, D, and D, all expressed in torms of equivalent Kms/sec for both ebsorplion
and emission. The striking increass in intensity and width of the hydrogen lines after the maxi-
mum phase oan be scen clearly. The eatller absorption systom i3 present likc a sharp oontral
absorption In the Hy and Hg cmission bands nearly al its normal position. This gives n saddlo
type structure to the line proflles, Such struolures were recorded for enrller novae by Larson
Leandor (1954). Figures 2 and 3 bring out structural changoes oxperiencod by the emission and
absorption bands of dilferent lines with time. The emission lines are asymmetrical due to absorp-
tlons on the violet side. Hence a good approximation to the true total emlssion intensity of any
line can be obtained by computing twlce the area of emission on the longward hall’ of tho proflle.
Similarly the true tolal absorption band intensily can be romputed by adding the difference between
the longward half and thc shortward hslf of the cmission band Lo the Inlensity of the observed
absorplion band. In Tables VI[ and VIII are given the intensity of somo of the cmission and
absorplion bands. 1f E; and Eg are the iniensily of the longward and shortward hall of Lthe emis~
sion band and A is the intonsity ol tho absorption band, wo {uke tho true omission band intensity

as oqual to 2 E; and true absorption band intensily to be A -+ (B; —Ey)., These are given In
in Table [X,

TanLr IX

Coniitation of corracied intersily of emivalon and abvaiptivn lines In terns of equivalent kmjser.

Dale Lino By Es A EL4+En 2E. A | BL-Bs« Bp
1967
November N6 T 700 600 250 1300 1400 330 o047
HS 590 390 250 o0 1180 450 00X
November 27.6 Iy 21 170 440 50 0018
Hp 263 135 400 530 0018
1968
Moy 7.0 L 1870 1460 250 Mo 3740 660 0125
Ha 990 560 260 1350 1980 690 00485
May 29 Iy 1880 820 410 2680 3720 4% oI
H3 1200 610 390 1810 2400 980 0080
May 15.0 1y 1300 540 jlo 1840 2600 1270 0087
Hy 670 460 40 1150 0043
May 16,0 T, 75840 5250 450 12790 15080 2740 feati]
HA 1370 1010 J80 2380 2740 740 o091

Zanmire Jonkallon temperatare

It will bo of interest to delermino the pholospheric lomperature of tho nuolear star at
different phases of tho nova dovelopment. An altempi has been mede hero to derlve Zanstra

jonisation lemporatures using Lhe inlonsllics of hydrogen emission Hnes. The theory is based
on the assumpltion that the radiation of the emission linos of expanding envolope aro due Lo the
photoionisation of atoms by the ultra-violet radiation of the central siar followed by recombi-
natlon, In the cass of hydrogen tho number of uliraviolet quanta emitted by ihe central atar
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shortward of Lyman iimit Is equel (o the number of quanta omitted by the axpanding envelope
in the Batmer lines and the adjoining continuum. Then the equntion will bo of the form

T e M
S Fo % =R B o)
xﬁ
h J
where = =A:‘:'l" X, =I%?‘

v, = minimum jonising frequency l.o., tho Lyman [imi{ =912A
T = temperatwre of the nuclear star

i = Planck’s constant

% = Boltzmann constant

Ey is a quantity such that PEv is the (olal intonsily of tho omisslon band oxpressed In
froquency units of ihe continuous specirum.

Following Larson-Leander (1950) E» was oblained from Lhe equation
2k,

By =—
c
where ‘o' Is ths velocity of light. The valuo of 2 E; was obirined from Table IX which wo con-
gider to be the total intonsity in equivalent km/sco of the omission band. The valucs of Ey of Hy
H‘a' Hy and Hp on dilferent datos ere also ilsted in Tablo IX. Tho higher mentbors of the Balmer
lines and tho adjoining continuum arc not (aken inlo account as thoy are rolativcly insignificant,
But in praclice extrapolatlons may be mado rom a limited nwnber of obscrved bands.

In cquation (1) let J represent tho integral ferm and § the summation torm. Then the
equation can be wrilten as

J—8=4 -0

In practica tho dlfference is computpd for vnrious nssumed valucs of lomporature 7, using
Zanstra's (1931) tebulated valucs for the intcgral. Tho lempemturo 7 for which A = O
is oblained by interpoleting botwoen two temperatures giving A values of posllive and nogative
signs. Tho computed resulls are given in Table VI. We should polnt out that the intensities of
tho amission lines haye becn measured on plales obtained in n short intervnl of lime within three
to four dnys, Sinoe Nova Delphini (1967) happens lo be a very slow novn, the assumption thal
thoro are no large speotral varlations on theso spectrograms Is, thereforo, reasonnble,

Tho summation term a8 obtnined directly from tho obsorved bands He{, Hg, HY and H3
are given in the columns headed (S).  The final valuo of tls term including the extrapolatod valucs
for the higher membors of Lho Balmer series I8 in the column headed S.1r.

Tho ionisation lomperature values are in the last column of Table X,
TABLE X
lonlsation ismparaturss

- Ionlalen
Dalo T _-'10_ _ ] L S . _an- J- lemperaiulc
[967 oK ok
Novembar 25.6 17400 9.0 0.012 0.012 0.015 - 0.001
19600 8.0 0.028 9.0il 0.013 +0.015 17800
1968
Mﬂy 7.5 lm 8.0 0.023 0.037 0-“7 - 0-0]9
2400 1.0 0.05 0.03) 0041 4+ 0.018 21000
1968
May 13.5 19600 B.0 0.028 0.057 0.063 - 0.015
2400 7.0 0.059 0.048

0.054 + 0.005 22100
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