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ABSTRACT
Observations of classical Cepheids are presented. Analyses will be published separately.

We have made multicolor photoelectric observa-
tions on the UBVRIJKL system (Johnson,
Mitchell, Iriarte and Wisniewski 1966) for 20 clas-
sical Cepheid variable star s. For 18 of these stars,
the observations extend from the ultraviolet to 2.2u
or 3.4u in the infrared; for two, the data are limited
to the UBVRI filters.

The individual observations are listed in Table 1.
This table is divided into two parts; the first, contains
the UBVRI data and the second, the JKL data. Since
the photometric apparatus was the same as that used
on the bright star program, the probable errors listed
by Johnson, et al., (1966) also apply to the data of
Table 1.

The data of Table 1 are sufficient to define light
curves for these stars as wavelengths ranging from
the ultraviolet to the infrared. Figures 1-20 show
the observed light curves. The UBV data listed by
Mitchell, Iriarte, Steinmetz and Johnson (1964)
were also plotted, thereby increasing the weights of
the UBV curves.

The light curves shown in Figures 1-20 exhibit
the well-known shift of phase with wavelength. For
example, the times of maximum and minimum light
for T Mon shift to later and later phases as one
progresses from U to L (from 0.36u to 3.4u). On
the other hand several stars (SU Cas, DT Cyg and
SZ Tau) seem not to show much phase shift. These
same three stars are also almost constant in light out-
put at 2.2u and 3.4 (K and L magnitudes).
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Another group of stars (n Agl, U Agl, W Gem,
S Sge and U Sge) exhibit another effect. These stars
have secondary “bumps” on the visual light curves;
as we proceed to the longer wavelengths these sec-
ondary “bumps” become the primary maxima. We
suggest that this effect may be related to the phase
shifts exhibited by stars with assymetrical light
curves; for example, T Mon and X Cyg.

We are preparing, for separate publication, anal-
yses of the data given here in terms of the bolometric
light curves and effective temperature curves. The
combination of our data with the known radial
velocity curves enables us to compute the absolute
magnitude for each of these Cepheid variable stars.
Our absolute magnitude determinations are entirely
empirical and do not depend upon stellar model
computations. The results of these analyses will be
published in the near future.

This research was supported by the Office of
Naval Research.

REFERENCES

Johnson, H. L., Mitchell, R. 1., Iriarte, B. and
Wisniewski, W. Z. 1966, Comm. Lunar and
Planet. Lab., 4, 99.

Mitchell, R. 1., Iriarte, B., Steinmetz, D. and John-
son, H. L. 1964, Bol. Obs. Tonantzintla y Tacu-
baya, 3, 153.



58 W. Z. WISNIEWSKI AND H. L. JOHNSON

2.2

2.4

2.6

2.8

3.0

3.2

3.2

3.4

3.6

0 .2 4 6 8 o 2
Phase

Fig. 1 The light curves for U Aql. Vertical scale gives mag-

nitude differences with arbitrary zero point.
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Fig.2 The light curves for FF Aql.
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Fig. 4 The light curves for RT Aur.
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Fig.3 The light curves for q Aql.
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Fig. 5 The light curves for SU Cas.
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Fig.6 The light curves for & Cep.
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Fig. 8 The light curves for SU Cyg.
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Fig.7 The light curves for X Cyg.
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Fig. 9 The light curves for DT Cyg.
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Fig. 10 The light curves for W Gem.
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ig. 11 The light curves for t Gem.
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The light curves for T Mon.
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Fig. 13 The light curves for Y Oph.
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Fig. 14 The light curves for S Sge.
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Fig. 16 The light curves for W Sgr.
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Fig. 15 The light curves for U Sgr.
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Fig. 17 The light curves for X Sgr.
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Fig. 18 The light curves for Y Sgr.
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Phase
Fig. 20 The light curves for T Vul.
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Fig. 19 The light curves for SZ Tau.
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44547

24007
2023
24038
14991
20104

24092
20149
24150
24181
24090

24206
20017
20192
2097
24090

20115
2221
24183
2e141
24150

24080
24103
24193
20189
24128

24086
24028
24108
24042
24085

24030
24186
24138
26241
2e149

20164
24056
20160
24068

24058
2171
24199

36762
3.700
3¢492
34469
36597

44536

4ot 76
4e461

24086

2040
2.089
2009
24028
1+921

1971
24062
20097
24237
2076

1.998
2,018
24107
24049
le964

24031
24044
24052

JD2430000+

8377.8585
837848146
837948573
839248184
839647695

839747733
839847681
840047809
843147503
848246236

848346451
872747924
877147690
906049626
906148903

906249266
906349380
914048397
918546210
922746445

939249523
9394,9570
942549784
946148766

832045834
856548297
867045926
867445856
867545930

867646106
904145812
927048512
927248018
927348544

927448279
938545681
9391,5858
939245850

831746449
832046296
867046514
867447281
869346287

906146556
906246200
9063.6070
906446139
9072+6198

927349241
939146795
939346842
942546477

1

4eb41]
Gol37
44371
44662
44853

44857
44892
4e844
44,638
44852

46964

44839

44203

44753
44542

44572

J

T MON

44263
44058
44100
4el68
44360

44315
44398
44387
44293
44457

4el44s3
44480
44136
44030
34995

44109
44,040
44204
44478
44193

44107
44258

44103

OPH

3557
34582
34439
36422
34422

34430
34556
34282
34261
34330

34329
34419
34263
34376

SGE

44419
44211
44358
bGelly
44262

4e272
44223
44387
44405
4,386

44373
44365
44133
44320

34695
3.588
34621
34423
34580

34587
34680
34668
3794
36735

34769
3¢914
3362
3417
3e443

34361
34371
34633
34702
34449

36458
3473
3¢634
34518

2685
20821
24679
2698
2663

24634
2¢729
26651
24617
24646

2655
2697
24612
24663

34733
34719
34863
34675
34653

34756
36676
34853
3854
34819

34893
34903
34691
34897

34851
34184
34364
3e324

34230
3.318
34458
34718
34306

3327
34356
34439
34440

24583
20469
2477
20424

24395
24623

24510
24483

24654
24597
24488
24525

3836
34607
34498

34658
34560
34640
3.709
34732

34829
34863
34699
34787



J02430000+

8317.6193
832045954
8557.8656
855848727
864047060

B66745952
867046240
867445956
867646231
925648799

925849403
927248349
927348656
927448590
929848741

938546065
939146044
939246029
939346028

867046038
927048629
9272.8198
927348493
927448411

927448469
939145783
939345862

927048576
927248112
927348441
938645563
939145707

9392,5716
939345799

833945872
855748550
856448333
8694.6081
927048690

927248280
927348602
927448522
938545953
938645994

939145943
939245937
939345949
942545802

1

56232
44920

44387

44529

J

U SGR

44667
44544
44575
44650
44706

44671
42543
44657
44754
44642

44597
44428
4e491
44568
44519

44519
44667
44468
44450

SGR

34515
3505
36343
34130
34157

3.139
3.187
34497

SGR

24978
34159
3.147
34123
24903

34154
3363

SGR

44123
44049
40228
44200

44206
34969
44006
44287
44270

44113
44324
4,084
44179

3998
34981
34991
34939
34999

34929

3.935
44160
34998

36965
34855
34901
3¢947
44056

40083
44069
4004
34896

2844
20984
34001
24835
2609

24759
2700
34098

24528
20665
20634
24651
26424

24616
24765

34602
36491

3e644

36694
34531
34528
34696
36723

3¢566
34813
34666
34641

34390

34895
3,936
4112

34917
34828
3.851
3.882
44017

44091
34921
34871
36763

24805
24881
24966
24699
24604

26719
24590
34053

24418
24630
24566
26727
24355

2e547
24825

3.682

34507

34617
34584

364702
34591

34529
34610
34601
34555

JD2430000+

832348918
8343,8809
837747290
837847552
8379.7380

839646967
839747430
839846602
840046519
843046737

843145977
848046035
848246039
867449419
8727.7808

87697089
877146463
904148690
904548543
906049197

906148476
9062.9185
906348461
914046975
918545979

918546595
939149300
939249290
942449229
942509343

946148664

832046402
834046327
837745734
837845764
837945718

839545550
867147583
867347882
869446251
904046751

906146798
906246483
906346590
906446379
907246539

938547252
9391.7216
939347082
942446641
942546738

I

52 TAU

5211
56134
54257
54186
54205

54270
54205
5.218
54149
5247

5.134
5.154
5172

5.081
54300

44882
44954
44960
4eb22

54013

44707

44930
44770
44826
44763
44825

44876
44939
44796
44809
44960

44796
44873
44821
44811
46773

44905
44837
44901
44824
44929

44807
44887
44938
44887
44760

44832
44822
44840
44856
44926

44848
VUL

44542
44568
44745
4e471
44505

44878
44538
44726
44472
4545

46513
44520
44649
40733
4aeb24

44695
44678
44733
44574

40265
44312
46216
L4e244
44303

46352
46343
44418
44368
44297

44354
44239
4¢310

44309

44300
44207
40338
44352
44373

40298
46324
44374

4e229

4317
44365
4e316
44235
44338

44335

44195
44176
46242
44138
34978

44307
46216
44230
44082
Lel&2

44176
44079
44128
44254
44162

40165
4e142
44281
44357
44190

34991
44106

44092
44252
44192
44209

44239
4e213
44395
44272
44122

44167
44294
44253
4078
44285

44223

44086
46324
4081
44068

44170
44022
3.912
44139
44092

44002
44216
44277
44268
44150



