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ABSTRACT. 17 C P - s t a r s have been measured i n t h e IR f i l t e r bands 
J , H , K , L and M. No s i g n i f i c a n t d i f f e r e n c e s between CP- and normal 
main sequence s t a r s can be f o u n d . F lux exzesses a t 4 . 8 m i c r o n s 
are not c o n f i r m e d . 

1 . I n t r o d u c t i o n 
Besides t h e i r f u n c t i o n as c o r n e r s t o n e s of t he method of i n t e g r a 
ted f l u x e s (BLACKWELL & SHALLIS, 1979) t o e v a l u a t e s i m u l t a n e o u s l y 
e f f e c t i v e t e m p e r a t u r e and appa ren t a n g u l a r d i a m e t e r of s t a r s , IR -
f l u x e s f rom s t e l l a r o b j e c t s are the most c o n v i n c i n g i n d i c a t o r s 
f o r the presence of c i r c u m s t e l l a r m a t e r i a l . 
I n 1983 GROOTE & KAUFMANN ( h e r e a f t e r r e f e r e n c e d as ' G K ' ) summa
r i z e d t h e i r IR -measuremen ts , o b t a i n e d d u r i n g t h r e e o b s e r v i n g runs 
a t the ESO 1m p h o t o m e t r i c t e l e s c o p e . From a sample o f 105 CP-
s t a r s 60% showed e x c e s s i v e r a d i a t i o n i n t h e M-band a t 4 . 8 
m i c r o n s , exceed ing the e x s p e c t e d f l u x f rom a KURUCZ m o d e l , f o u n d 
by the i n t e g r a t e d f l u x me thod , by more than 20%. They proposed a 
model i n wh ich C P - s t a r s are su r rounded by dust d i s k s w i t h 
t e m p e r a t u r e of 300 t o 650 K (GROOTE & KAUFMANN 1 9 8 4 ) . 
S u r e l y t h i s p i c t u r e wou ld throw new l i g h t on the CP p u z z l e , bu t 
soon t h e GK r e s u l t s were d o u b t e d . B0NSACK & DYCK ( 1 9 8 3 , 'BD' 
h e r e a f t e r ) compared I R - f l u x e s f rom CP s t a r s w i t h t hose of no rma l 
main sequence s t a r s and c o u l d n e i t h e r f i n d any s i g n i f i c a n t 
d i f f e r e n c e s between both g r o u p s , nor ev idences f o r excess f l u x a t 
4 . 8 m i c r o n s . Th i s survey was done w i t h a 2.2m t e l e s c o p e a t Mauna 
Kea, hence f rom the n o r t h e r n hem isphe re . T h e r e f o r e o n l y a few 
s t a r s a re i n common i n bo th w o r k s , but i n t hese cases magn i tude 
d i f f e r e n c e s of more than h a l f a magn i tude o c c u r e d . 
I n t h i s s i t u a t i o n i t seemed w o r t h w i l e t o t r y a d e c i s s i v e answer 
t o t h i s c o n t r o v e r s a r y by new c o m p a r a t i v e measurements . 

2 . Observat ions and Reduction 
Dur ing our o b s e r v i n g run f rom Nov. 8 . - 1 6 . , 1984 a t t h e ESO 1m 
t e l e s c o p e CATALANO observed 17 C P - s t a r s w i t h an InSb d e t e c t o r i n 
t he f i v e I R - f i l t e r bands J , H , K , L and M. C e n t r a l wave leng ths and 
w i d t h s of the f i l t e r s are t a b u l a t e d i n Tab . 1 . 16 of the s t a r s 
can be found a l s o i n t h e GK c o m p i l a t i o n , whereas 7 a re i n common 
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wi th the BD s u r v e y . 
The r e d u c t i o n was done i n a 
s t r a i g h t f o r w a r d manner, d a i l y 
e x t i n c t i o n v a l u e s and z e r o p o i n t s 
were o b t a i n e d u s i n g 
m. . = m , - E x t . * A i r m . + ZP 

i n s t obs 

and a suitable set of standard 
stars. We selected 17 standards 
from the compilation of KOORNEEF 
(1983a, 1983b) that span ap
proximately the same range in 
colors and magnitudes as our 
program stars. 
The transformation from instru-
mental to standard magnitudes may need a 

m . = m. . + corr(B-V,UT,m , 
st inst ' ' obs 

F i I t e r 

J 
H 
K 
L 
M 

A 

1.24 
1.63 
2.19 
3.79 
4.64 

AX 

0.32 
0.28 
0.39 
0.68 
0.63 

Tab. 1 : Actual filter values; 
central wavelengths and widths 
as reported by ESO. 

correction of the f o rm 

We checked such p o s s i b l e d r i f t 

2.0 2.5 3.0 3.5 4.0 
Magnitude 

Fig. 1: Magnitude dri f t effect, 
difference of standard and 
instrumental magnitude versus 
apparent magnitude on Nov.8.,1984 

e f f e c t s by p l o t t i n g t h e d i f f e r e n 
ces between i n s t r u m e n t a l and 
s t a n d a r d s t a r magn i tudes ve rsus 
J-L c o l o r , u n i v e r s a l t ime and 
apparen t b r i g h t n e s s . S u r p r i s i n g l y 
we f ound a d i s t i n c t i v e c o r r e 
l a t i o n w i t h t he b r i g h t n e s s , which 
can be u n d e r s t o o d as a n o n l i n e -
a r i t y of t he d e t e c t o r . The d e v i 
a t i o n s cou ld be s a t i s f a c t o r i a I l y 
f i t t e d by a s t r a i g h t l i n e t h a t 
r e v e r s e d i t s s lope d u r i n g most 
n i g h t s w i t h i n c r e a s i n g wave
l e n g t h s , e . g . f r o m J t o M - F i l t e r , 
as seen i n F i g . 1 . Because the 
c o r r e c t i o n s are i n the o rde r of 
t e n t h s o f a m a g n i t u d e , hence 
f a i r l y l a r g e , we r e c a l c u l a t e d 
e x t i n c t i o n v a l u e s ( E x t 1 . ) and 
z e r o p o i n t s (ZP 1 ) w i t h the 
c o r r e c t i o n s t o t h e observed 
magn i tudes of t he fo rm 

m obs m obs + c o r r * m obs 

a p p l i e d . A f t e r t h a t no 
c o r r e l a t i o n of the d e v i a t i o n b e t 
ween s t a n d a r d and i n s t r u m e n t a l 
system cou ld be found i n r e s p e c t 
t o c o l o r , t ime or b r i g h t n e s s t h a t 
exceeded t h e e r r o r s of o b s e r 
v a t i o n s . T h e r e f o r e t he f i n a l l y 
adop ted e q u a t i o n f o r the t r a n s 
f o r m a t i o n t o t h e s t a n d a r d system 
i s 
m st m obs - E x t ' . * A i rm. + ZP' 
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3 . R e s u l t s 
Tab. 2 shows t h e M-magni tudes o f 
d i f f e r e n c e s t o t he work o f GK and 

t h e program s t a r s w i t h t h e 
BD, r e s p e c t i v e l y . P o s i t i v e s i g n 

HD 

3980 
12447 
22470 
24712 
25267 
28843 
37017 
49333 
54118 
72968 
74196 
203006 
206088 
220825 
221006 
221760 
223640 

M 

5.75 
3.80 
5.69 
5.37 
5.09 
6.30 
7.28 
6.70 
5.33 
5.75 
6.23 
4.72 
3.08 
5.01 
6.15 
4.50 
5.68 

GK 

+ .53 
+ .03 
+ .38 
+ .29 
+ .22 
+ .56 
+ .89 
+ .52 

+ .34 
+ .60 
.00 

+ .04 
+ .46 
+ .58 
+ .12 
+ .24 

BD 

+ .08 

-. 11 
-.05 
+ .18 

-.28 

-.31 

+ .01 

n 

3 
4 
28 
6 
3 
12 
3 
3 
3 
9 
3 
2 
2 
6 
6 
2 
4 

J 
H 
K 
L 
M 

GK 

-.04 
+ .01 
-.01 
.00 

+ .36 
( 

BD 

-.06 
-.05 
-.06 
-.14 ) 
-.07 

Tab. 3 : Mean rragnitude 
d i f f e rences between t h i s 
work and GK and BD s u r 
veys, r e s p e c t i v e l y . 

our measure-
f a i n t e r 

Tab. 2 : M-Magnitude and d i f f e rences 
to GK and BD surveys. P o s i t i v e s ign 
means our value is f a i n t e r . Last 
co l i rm gives nirrber of measurements 

s t r o n g c o r r e l a t i o n i s seen i n the 
l a r g e r w i t h d e c r e a s i n g b r i g h t n e s s , 
i s a f f e c t e d by s y s t e m a t i c e r r o r s , i 

Ol 

O " 
1̂  

O " 

A
m

 
1

0
.3

0
.5
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Fig. 2 : M-Magni tude d i f f e rences 
between this work and GK versus 
apparent magni tude in J - b a n d 

i n d i c a t e s t h a t 
ments i m p l y 
m a g n i t u d e . 
Tab. 3 shows t h e mean 
d i f f e r e n c e s i n a l l f i l t e r s 
between t h i s work and t h e two 
o t h e r a u t h o r p a i r s . The 
agreement w i t h GK i s 
e x c e l l e n t i n t h e J ,H,K and L 
f i l t e r s , whereas i n t h e 
M-band a l a r g e d i s c r e p a n c y 
o c c u r s . I f we p l o t t h e M-band 
d i f f e r e n c e s v e r s u s the 

. a p p a r e n t magn i tude ( i n 
J - b a n d ) , as done i n F i g . 2 , a 

sense t h a t the d i f f e r e n c e s get 
We conc lude t h a t t h e GK work 

r easonab le e x p l a n a t i o n wou ld 
be t h a t t hey have been 
t r a p p e d by magn i tude d r i f t 
e f f e c t s as d i s c u s s e d above , 
s i n c e they used p r i m a r i l y 
b r i g h t s t a n d a r d s t a r s . 
Between our and t h e BD me
asurements t h e r e seems t o 
e x i s t a s m a l l z e r o p o i n t 
d i f f e r e n c e , s i n c e i n a l l f i l 
t e r s we measure n o t o r i o u s l y 
about .06 magn i tudes b r i g h t e r 

8.0 t han they do . The l a r g e r d i f 
f e r e n c e i n t h e L-band i s due 
t o t he f a c t t h a t BD c a l i b r a 
t e d t h e i r f i l t e r i n t h e L ' 
s t a n d a r d s y s t e m , s h i f t e d 0 . 2 
m i c r o n s redwards t o t h e 
s t a n d a r d L - f i l t e r . 
To answer t h e q u e s t i o n i f 
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t h e r e i s s t i l l some of t he 
c l a i m e d f l u x excess l e f t , 
we a p p l y t he same p r o c e 
du re as done i n t h e 1984 
paper o f GK. A doub le 
l o g a r i t h m i c p l o t of f l u x 
v e r s u s wave leng th produces 
a s t r a i g h t l i n e i n t h e 
Ray l e i g h - J e a n s a p p r o x i 
m a t i o n . For t h e f l u x c a l 
i b r a t i o n we used t he v a l 
ues o f KOORNEEF ( 1 9 8 3 b ) . 
F i g . 3 shows f o r each s t a r 
s t r a i g h t l i n e s computed 
w i t h t h e f i r s t f o u r f i l t e r 
v a l u e s . A l l M - f l u x e s l ay 
s l i g h t l y below t h i s l i n e , 
t h u s t h e q u e s t i o n now 
emerges a s : are the CP-
s t a r s f l u x d e f i c i e n t i n 
t h i s range ? They are n o t . 
I f we a p p l y t he same p r o 
cedure t o the s t a n d a r d 
s t a r s , we a l s o f i n d f l u x 
d e f i c i e n c i e s i n the M-band 
o f about 10% f o r s t a r s o f 
J -L c o l o r a round z e r o . The 
reason f o r t h a t behav iou r 
are d e v i a t i o n s f rom t h e 
R a y l e i g h Jeans a p p r o x i -
mat i o n . 
Now no more s i g n i f i c a n t 
d i f f e r e n c e s remain between 
CP- and normal s t a r s . 

4. Conclusions 
We have shown t h a t IR f l u x e s f rom C P - s t a r s i n t h e range of one t o 
f i v e m i c r o n s are not s i g n i f i c a n t l y d i f f e r e n t f rom those of normal 
s t a r s . T h e r e f o r e f rom such measurements we have no ev i dence f o r 
c i r c u m s t e l l a r m a t t e r around CPs, s h i n i n g up a t such w a v e l e n g t h s . 
HAVNES S GOERTZ (1984) have shown t h a t a s t e l l a r magne tosphere , 
f i l l e d by mass l o s s f rom the c e n t r a l s t a r c o u l d no t accoun t f o r 
t h e amount of I R - r a d i a t i o n needed t o e x p l a i n t h e GK r e s u l t s . We 
ag ree w i t h t h e i r c o n c l u s i o n , t h a t i n o r d e r t o d e t e c t 
c i r c u m s t e l l a r m a t t e r a round C P - s t a r s by t h e means of IR 
a s t r o n o m y , o b s e r v a t i o n s a t w a v e l e n g t h s l o n g e r t h a n 5 m i c rons a re 
needed. 
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Fig. 3 : Exzess diagnostic diagram. M-values 
above line would indicate flux excess. For 
further explanation see text. 
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