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REPORT OF REFEREE

Author, Title _Henriksen et al:Synchrotron Brightness
Nistribution of Turbulent Radio Jets

~— - =

The paper presents a very interesting contribution to our understanding of radio
jets and their physics, and certainly deserves a place in The Astrophysical Journal.
However, there are some sections in the paper which need to be changed. I mention
the following points which should be addressed.

p.7 How can a turbulent external viscosity be non-dissipative, i.e., how can there
be viscosity without momentum transport outward? Please explain?

Section IIa could be shortened by as much as 60%. Although the Lighthill mechanism
may indeed be real,the section contains only plausibility arguments, and none of

the formalism (except eq. 3, which is also ad hoc) is being used at later times.

It would certainly deserve a place in the authors future paper on the particle-
wave picture.

p.8/9 The '"cone angle similarity" seems to suggest that viscosity determines the
shape of the jets and not pressure gradients. Also on p. 32 entrainment seems to be the
solution to the cascade problem. These concepts are not new in the literature,
for instance I came across those in the Baan reference.

.14 State that eq. 14 is an assumption.

p.18 The "jet radiation efficiency'is taken to be uniform all over the jet. It may
in fact vary radially (a boundary layer; field variations) and in Z direction
(field and mass entrainment). This could account for the discrepancies in the
fits and should be stressed more, although it makes the present approach slightly
less "authoritative'.

p.22 A serious flaw in the assumption of eq. 3 is that the turbulence dies out at the
collimation plateau. This is unrealistic. Either eq. 3 is not accurate or there
is no collimation plateau.

p.26 The fits are rather suggestive, but cannot be called "excellent'" as is claimed

in the introduction. Probably other 'mechanisms'" can give equal quality fits.

p.29 The resTlt that "B(y) ~ const if p ~ const'" seems rather unlikely (i.e., A a RZ;
w(k) « &; B a wR =-§).

§V is not very clearly written.
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P. O. BOX O
SOCORRO, NEW MEXICO 87801

TELEPHONE 505-835-2924
vLA SITE 505-772-4011
Twx 910-988-1710

POST OFFICE BOX 2 EDGEMONT ROAD SUITE 100
GREEN BANK, WEST VIRGINIA 24944 CHARLOTTESVILLE, VIRGINIA 22901 2010 NORTH FORBES BLVD.
TELEPHONE 304-456-2011 TELEPHONE 804-296-0211 TUCSON, ARIZONA 85705
Twx 710-938-1530 TWX 510-587-5482 ~ TELEPHONE 602-882-8250

12 March 1981
Dear Dick,

I have embedded our turbulence sum in my CH program here and reran the 3C31
Ap.J. fit and a new fit with a higher sonic point and no magnetic effects, just
to see what would happen. The results are enclosed.

I think it is very important to show both the 3C31 data and the adiabat in
our paper, as well as our predicted fit. Then at least it is clear that we do
a factor of 10 better than the adiabat, and that the fit only really falls apart
towards the very end. Our fits become steeper than the adiabat towards the end,
which would not happen if we took convection into account. We really will have
to work on a model that has both convection and turbulent input.

I enclose a listing of the CH program for your perusal.

I am now about to vanish into observing again - Coma A (the one in which we
got an optical jet) and the core of 3C236 at super-high resolution (2cm and lcm,
about OY1 HPBW) both in the coming week, as well as some meetings on VLA post-
processing and optimisation of maps. We are contemplating putting on a Summer
School for observers to teach them how to use the VIA effectively. Before we do
that we have to decide whether we can agree amongst ourselves on some optimum
procedures !

The progress of the Canadian VLBI deliberations is running true to form.
The proposal for the design study is being funded to the tune of $300,000 from
NSERC and NRC. About $100,000 comes from NRC, but the Ottawa gang is already
saying that they have to have absolute control over that money, while the remainder
is for both them and the University people to deal with. I will never cease to
marvel at the attitude of the HIA group, and hope that silliness of this sort will
not cripple the project. NRC itself has now rated the VLBA ahead of CHEER and
TRIUMF (so I hear) in its priorities for future funding. So a good job is being
done despite the attitudes of some of the people concerned. I hope it can be
kept up.

Cheers,

b

OPERATED BY ASSOCIATED UNIVERSITIES, INC.,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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CH SUPERSONIC BEAM AHB VERSION 4,2 (11=MAR=81)

EXECULION OW 12=har=81
- ER AT R S

SPECIFICATION OF SONIC POINT CONDITIONS:

BREAM RADIUS AT SONIC POINT P21 e —

HEIGHT OF SONIC POINT ABOVE CORF 23000 —
LONGITUDINAL ALFVENIC MACH NO, De10PAF+08 .
LONGITUDIKNAL ALFVENIC MACH NO, ##=2 (4,19_1‘»@};-1;;%(\0 n\ogne.tsc. Q.q‘
SPECIFICATION OF EXTERWAL PRESSURE LAWSS

HEIGHT WHERE TWO pRESSURE TERMS EQUAL 10,8000

SCALE HEIGHT FOR SECOND PRESSURE 20,0000 l
POWEK LAW OF FIRST PRESSURE 5,A000 SSue ‘l\:>
POWER LAW OF SECOND PRESSURE 3,0000

SPECIFICATION OF MAGNETIC PARAMETERS:

BEAM RADINUS AT TRANSITION POINT ?,700H

BEAM RADIYS AT ALFVENIC POINT 0 .0050

MODEL OUTPUT FILED IN DISKFILE 3¢31b,DAT  DELETE WHEN PLOTTED

CONSTANTS:

GAMMA 1.3333

CJd = 2. 1540E+00
CE = %, 7SGOE+a0

[ IMPROVED AT To BRIGHTRESS
.'D\STRtBOTaod TN 034
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P,3585E=14
v,398BE=01

#,3498E=14
#,4387E=01

Ve3417E=14
HedT49E=@31

%,3340E=14
9, 5062E=01

Ve3268E=14

D,3201E=14
P ,551PE=01

e3138BE~14
“15633E'®1

?,3080E=14
B,5685E=01

V,3026E=14

PD.,566TE=01

0.2976E=14
N.5581E=01

1,2930E=14
?,5432E=01

@02887E'14
De5227E=01



\/

ITER#

ERROR

44
%)

41
&

42
¢

43
%

44
45
o

46

15}

47
@

54
)

55
%)

58
%)

HEIGHT Z
PE/PES
6.4364

ﬂ.1317E~w1

6e7984
Vel 19E=01

7.1906
P,78H6E=0(2

7.6154
DebBT4E=12

89756
¢ ea4TV2FE =02

Be5741
¢e3H659E=02

9,1141
P,2871E=02

99,6992
1e228PE=?

17,3329
3,1837E=02

11,2194
DelB06E=07

11.7631
He125TE=p2

12.5688
¥, 1069Em?

13.4415
¢.9239E"93

14,3870
¥,8096E=p3

15.4111
GeT164E=333

16,5236
0,6376E=03

17.7225
?e5684E=¢i3

19,9245
B ,5058E=63

274349
3,4480E=03

RADIUS
PJ/PJS

26799
M.1518E=011

¥.7405
P.1184E=01

NeBGIG
V,9204E=p?2

8852
HeT7134E=p2

11,9697
?.,5519E=12

1.¥631
?,4265E=p?

1,1660
?,3295E-0?2

1.2786
¥e2548E=p2

1,4022
1,1974E=p2

1.5362
Pel1534K=02

1 .68¢:7
M-11Q7E-ﬁ2

108355
(,9396E.03

2.1
W07424E'@3

A+1%32
¥,5914E=03

2.3534
ﬁo4756E-03

2.5387
2,38067E.03

27267
Ve3182E=33

2.9146
0,2654E.¢3

3.00994
?e2245E=p13

W(Z)
RHO

202123
Ve4324E=01

2.2498
#,3589E=¥1

2.2676
®,2971E=01

2+2927
¥e2455E=011

23162
0 ,2025E=01

2.3382
Me1669E=01

2.3585
?,1375F=1

2.3774
Pel1134E=p1

2.3949
,9365E=p7

2,4110
DeTTS1E=92

2.4257
1,6436E=07

22,4392
¥,5366E_¢2

2,4515
Ved4497E=p3?

2,4627
0 ,3792E-02

244727
?e3220E=02

2,4817
D,275TE=02

2.4898
De2382E=02

2,4969
?,2079E=072

2.5032
s1834E=¢2

W(FR)
TAU

N.3701E+00
Ve3510E+20

@ .3859E+V0
“,3299E+00

Bed4011E+00
0 .3098E+09

Ved155E+00
(290 TE+D0

e, 4289E+00
0,2726K400

Meda10E+D0
e 2556E+UR

?,4814E400
0,2396E+00

e 459TE+00
Ne224TE+0Q

0.4654E+00
B,210RE4+00

0,4681E+00
Oe1979FE+00

e ARTIE+pR
Do 180UE+GN

P edp27E+020
Ca1T751E+00

¥e4538E+30
2.1651E+30

?,4403E400
0, 1560E+00

0e4222E+400
1e1477E+00

?,3995E+00
0.1402E+00

Pa3726E+00
De1336E+00

0,3421E+00
N,12TTE+0O

D.3088FE+09p
Vel1224E+00

BPHI/BZ
ITEK STEP

-2.1160E+01
A, BOBAOE=41

-, 1249E411
?,8000E=01

=3e1349F+01
,8010E=01

~Ae,1459E+01
7o 8UNPBE=01

-3 ,1582E+011
7. 8PCOE=01

“0e1719E+0
e BONYE =01

-0, 1869E+¥1
#,8000F=01

=B 20033E+01
D BRRBE=(1

-1,2213E4+01
#,8000F =01

-1, 24V 8FE+01
D BAGAE=N1

-(1+2619E+01
7 e 8PUOE=01

=0, 2844F4+91
2 ,8000F=01

~Me.30B4E+01
VeBAUZE=~A1

=-3,3335E+01
¥, BAOUVE=01

~2,3597E+01
GOSQQQE'MI

-0 .3867E+01
P,8000E=01

~e4140E+01
B .800QE=01

-?,4412E+401
¢, 8BO0E=01
-0, 4680E+01
2« 8NAVE=a1

EDINCH
|TURRULENCE

¥.2848E-14
De4972E=01

wc2812E-14
Hi4676E-9!

e2778E=14
$.4337E=01

V.2748E=14
¥.3993E=01

N e2720E=14
0,3024E=01

¥.2695F=14
0.3246E=01

002671E'14
?,2808FE=01

1.265pE~14
w02498E‘®1
T T TR D

#.2631E=14
¥,2142E=01

V.20613E=~14
YelB8U3E=01

Pe2597E=14
Vel49pE=01

V,2583Em14
D,1205E=01

Ye257pE=14
Ne952T7E=02

B.2558E=14
P,7339E=02

Be2548E=14
©¥e5494E=012

@.25395-14
¥,3986E=02

”|2531E-14
Ve2795E=02

@-2523E-14
W,1887E=02

#.2517E=14
¥.1225E=92




71
©

HEIGHT Z
PE/PES

21,9628
1e3940VE=3

23.618¢
Pe3436E={i3

25,4110
?.2969E=013

27,3533
0,2541E=03

29.4574
We2155E=133

31,7367
B, 18L1E=03

34,2059
B,1529E=23

36,8808
1e1248BE=~0(3

39,7784
PelB25E=3

42.9174
,8375E=0n4

1643177
DebBOOE=14

50,3513
?,5506E=04

53,9917
P.4438E=p4

RADTUS
PJ/PJS

3.2778
VW.1928E=93

3.4471
He1682E=23

3.6047
Ne1490E=n3

3.7489
0,133%9 =03

3.8788
?e1221E=p3

3.9946
?,1127E=3

4,04982
F,1452E_93

44,1927
N IBK9E =014

4.2829
Pe9335E=n4

4.3753
B ,8811F=014

4.4779
e8275E=34

46003
B,1692E=¢4

4,7535%
GeTRAPE=n4

W(Z)
RHO

2.5087
Velb6b36E=02

2.5134
Vel1477E=02

2.,5175S
¥ 4a1348E=112

2.5209
H,1245E’ﬂ2

2.5238
Vell161E=02

2,5263
Vo 1B94E=02

2,5284
V,1038BE=¢72

2.53072

2.5319
¥,9495E=013

2,5336
D,9093FK 33

25354
?,8675E~(13

2,5374
H,8212E.03

2,5399
UaTORAE=(i3

W(R)
TAU

Aa2739E+0¢
Wel1T9E+DD

?h,238B5E+00
Nel139E+00

2041 E+030
A, 1105E+00

D, 1T7T1RE+(D
A APTHE+AD

Pel430PE+00
DelNS1E+0D

$,1187E+00
W,1031E+00

¥,9964F=01
B,1313E+00

V.8643E=-11
Ne9974E=01

F.9IR3I1E=11

?.7844E=01
¥, 90902E=031

P.R3I46E=p1
Je9539E=011

?,9392E=01
%,9367K=01

D191 E+00
Ne9162E=031

BPHI/BZ
ITER STEP

- e4939FE+011
7 BPVAE=01

-NeS184F+01
¢ BOVBE=D1

=2.5412E+01
% BANAE=01

=3 ,5621E+v1
7}, BANGE=U1

-3 58VI9E+01
Ve BANVE=N1

~0.5977E+01
¥, BOVPE=N1

-3,6127E+01
¢, BRROE=01

~A,H263E+01
A e BOVOE=D1

-W.b394E+wl
¥.B8R00FE=01

-3,6527E+01
¢,B00PE=91

~(1.66T6E+01
e BHURE=01

-, 6853E+91
¢,8000E=01

-637@74E+w1
D BOBAIE=1

FPINCH
TURBULENCE

Ne2512E=14
Be7622E=03

H,25¢TE=14
De4543E=03

Ne2503E=14
J,2597E=03

U.24QQE-14
V,1432E=03

Ne2496E=14
HelTR4E=04

N,2494E=14
w,4147E=04

0,2492E=14
“,2329E=04

Be2490E=14
Del452E=04

¥e.2488E=14
M.1H765°04

V,2487E=14
0,9951E=05

VWe2485E=14
@011438’04

V,2483E=14
”.1543E-@4

Ne2481E=14
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CH SUPERSONIC BEAM AHB VERSION 4,2 (11-MAR=81) ‘Ea/wgsj— ./& tj. .
================== — ' : t

EAECULTON ON 11=Mar=8{

SPECIFICATION OF SONIC POINT CORDITIONS: CJJ\VL?& CQ)
BEAM RADIUS AT SONIC pOINT C.1vau
HEIGHT OF SONIC POINT ABOVE CORE 1.4500

LONGITUDINAL ALFVENIC MACH NO, Pe1105E+01 .
LONGITUDINAL ALFVENIC MACH NO,##=2 G.8190E+p0 Wlt\\ tm»bu)ence Q_Q,Q(

SPECIFICATION OF EXTERNAL PRESSURE LAWS:

HEIGHT WHERE TWO pRESSURE TERMS EQUAL 12,0000
SCALE HEIGHT FOR SECOND PRESSURE 25,0900
POWER LAW OF FIRST PRESSURE 5,.0000
POWER LAW OF SECOND PRESSURE 3,000
SPECIFICATION OF MAGHNETIC PARAMETERS:

BEAM RADIUS AT TRANSITION POTNT D, TNOA
BEAM RADI#S AT ALFVEWIC POINT 3,100

MODEL OUTPUT FILED IN DISKFILE 3¢31a,DAT  DELETE WHEN PLOTTED

CONSTANTS

GAMMA = 1,3333
EPSILON=B = (0,632F=2
CJ N, 7500E+pA

CE P.8214E400



ITER#
ERROR

2

HEIGHT Z
PE/PES

1,4510
?,9984E+00

1.4662
B.9744E+00

1.4759
B,9592E+00

1.4834
¥e9474E400

1.4914
¥ea9349E+00

1.4999
¥.9218E+00

1.5185
W,B933E,20

1.5286
B8780E+p@

1.5507
©¥,8449E4+00

1.5627
PeB272E+00

1,5755
#,8086E4+00

1.6034
®s76885+gﬂ

1.6186
0,7477E,00

1.6348
BeT25TE+20

1.67900
%.,6792E400

1.6892
Ve6548E+00

1.,7312
?,6038E,00

1.7541
Be5774E+00

1.7783
?,5504E+00

RADIUS
PJ/PJSs

P 1000
2,9941E400

D.1006
Ne9720E+07

Ne103081
?,9518E+¢0

A 1300
P.9766E+00

R.,1001
B.9461E+30

P.1003
P.9042E+00

0.1003
?.8990E+00

01003
De961E+30

D.1008
¥,8487E+(0

Vel@11l
0.8199E+00

06,1013
0,8050F+00

Vel14
Pe7927E+p0

90,1017
3,7759E+00

Be1022
P.74T3E+90

27,1234
M ,6882E4+00

2.,1939
Pe66T3E+00

001048
#,6320E,00

J.10255
D.6093E4+00

0.1064
9,5814E4+pa

W(Z)
RHO

1,0044
¥ ,9956FE+n0

1.,0210
P.9789E+00

1.0361
¢,9637E+00

1,2176
?,9824E400

1,404
0,9593E+¢0

1,2729
Me.9272E4020

1,9759
#,9233E4+90

1.8706
?,9287E+00

1.3141
©¢,B8842E,00

1.1361
?.8616E+00

1.1475
%,8498E4+00

1.1569
?.8401E+00

1.17920
0,826T7E+0@

1.,1925
¢.,8035E+00

1.2399
3,7556E+00

1.2558
P.7383E+00

1.2847
?,7088E4+00

1.3034
3,6897E+00

1,3269
?,6658E400

W(R)
TAU

-, A4A0TE=03
?,9985E+00

?.3721E=02
"e9929E+00

P 3053E=12
#,9877TE+Q0

N .B8389E=A2
0,9941E40¢0

A.1B94E=?1
A ,9B63E+00

D 1076E=21
9751 E+20

-0 ,1718E=02
»,9737E+00

Pe16TE=D1
P.9756E+00

0,2687E-01
?,9598F+0@

PDe1924E=731
1+9516E+p2

0,1171E=91
A.9472E4+00

Gel1749E=1
2.9436E+00

0,300 E=01
?,9385E+00

0.3811E=01
F.9297E+00

ﬂ.3392E-@1
?,9198E+00

0.2997E=01
?.903BE+RD

P.3676E=01
0.8916E4+00

Pedb11E=g1
P.BR3S5E+00@

P.5448E=01
#,8732E+00

BPHI/BZ
ITER STEP

(), AN TVE=04
¥,2000E=01

-(1,9566F=03
7 BOVOE=0D1

-ﬂ'263gﬁ’02
3, BOOVE=01

-3 ,6802E=03
».5832E=01

= s3215E=02
»,5832E=01

P .BEVAE=02
PDeS5832E-01

-?.9617E=02
w.5332E-ﬂ1

1851 TE=y?
Ne5832E=01

-3, 1851E=01
#,5832E=01

~392417FE=01
PeS832E~Q1

-3 ,2722E=71
?,5832E=01

-3e2979E=01
®e«58B32E=01

-(3,3336E=01
7 .5832E=01

“0.39635'@1
B3e.5832E=01

-0,5280E=01
?,5832E=01

-@'5756E-91
605832E-”1

’006573E'01
?,5832E=01

=3.7103E=01
0,5832E=01

=0,7765E=01
¥,5832E=01

FPINCH
TURBULENCE

-0,8522E-08

?.T648E=06
¢« SO45E=05

B.5861E=05
=3,2741E=05

¥ .38B55E=06
3.5799E=p4

Ne6517E=03

B.6764E=04
1,1156E=03

?,.8095E=04
-0,4682E=06

B3.6323E=04
¥,1129E=03

W,3078E=03
D,1715E=02

¥e5322E=n3
De6132E=93

506792E-Q3
0,1136E=93

Be8172E=03
B,4495E=p3

B,1831E=02
V,2246E=02

NeldT@E=02
de4449E-02

D,2648E=02
¥,2949E=-02

gv3159€‘ﬂ2
BPe.1988E=02

D e4139E=02
?,3520E=02

?.4842E-02
#.6760E=02

2,5788E=02
7,1077E=01



ITER#
ERROR

28

29
Q

49

HEIGHT Z
PE/PES

1.8313
0,4954E+00

1.8682
2.4675E+00

1.8909
©e.4395E+00

1.9578
Ve3839E+00

1.9943
A,356bE4+00

22330
¢ e3297E+00

2.1175
G.2781E,00

2.1636
2.2536E+029

2,2642
¥,2078BE+00

2.3191
he18B6TE+0(

2,3773
D,1669E4+00

2.5044
Pe1314E400

2.5737
2,1157E4+00

2,6472
Vel1V13E+09

2,8077
W,T655E=01

2,8952
De6605E=01

3.9864
?,4846E=01

3.19067
De4121E=01

3.3012
¥,3489E=01

RADIUS
PJ/PJS

0,1087
¢ .5206E+00

N, 11000
Ned927E+p0

Well113
N, A668E+29

P.1143
PDea171E4+00

D,1160
?,3910E+00

“de1181
Ve3640E+00

#,1232
0,3995E+60

Be1261
#.2836E+00

P.,1326
0,2361E+00

N.1363
#.2144E4+00

B.1404
P.1938E+020

P,1497
P.1560E+002

2.1552
ﬂ.1388E+@Q

bel1611
P.1228E+00

¥e1749
?,9459E=01

#.1828
”08245E-91

93,2007
¥,6188E=g1

Ae2108

29,2218
2,4573E.01

W(Z)
RHO

1,3796
»,6129E+00

1.4047
D .588VE+00

1,4285%
»,5648E+00

1.4759
¥.5190E+00

1.5018
»,4945E+030

1.5296
G .4686E+010

1.,5899
¥,4149E4+00

1.6191
¥.3886E+00

1.6786
%.,3387E400

1.,7081
?.3150E+090

1.7375
?,2921E+00

1.797%
?,2482E+29

1.8270
P,2274E4+00

1.8579
Za20T4E+0GD

1.9164
@,1705E,00

1.9455
Pe1539E+30

2,0019
?,1241E+00

2.9291
P.1109E4+090

2,0556
?,9889E~01

W(R)
TAU

N, 6066E=01
@,8495E+00

N 6AB4E~N]
@.837RE+00

P.,6153E=21
?,B266E+00

P.TRT4E=D1
V,8036E+20

A, 7830E=01
?,T799BE+0D

#.8611E=01
GeT7T6TE+AD

@-9869E-@1
¥,7459E+00

N.1033E+09
Vel29BE+02

0.1122E+00
3,69T1E+00

Pe1175E+00
P6RASE+CY

B,1237E+00
3,6635E400

?.1384E+00
P.6285E+00

P,1463E+00
0.,6104E+008

P, 1543E+00
0eS920E+00

P1698E+20
0,5546E+00

?2.1773E+@0
2.5359E+00

?,1922E+0@
P,498RE+00

0.1997E+00
?.4805E+00

P,2075E+00
P,4625E+00

BPHI/BZ
ITER STEP

0.5832E=01

=) e9935E=01
P.,5832E=01

-3,1259E+90
#,5832E=01

-601191€+ﬂ0
#He5832E=01

-3,1263E+00
3,5832F=01

'W.1342E+”G
¢.5832E-91

=3,1512E4+90
?,5832E=01

~3.1621E+007
N.5832E~01

=0 ,1783E+19
?,5832E=01

~%.1878E+00
J«5832E=-01

~0.1977E4+00
2,5832E=01

=0 2190E+00
%«5832E=01

-3 ,2306E+20
2,5832E=-01

=3,2429E+00
P .58B32E=¥1

-%,2699E+09
@,5832E=01

=3.2847E+00
P.5832E=01

=-0,3179E+00
?,5832E=01

=3+3347E+00
#.5832E=~01

-0 ,3536E+00
?.5832E«01

FPINCH
TURBULENCE

0,8152E=02
¥,1368E=01

¥,938pE=02
0.1312E=01

0,1959E=01
P,1316E=01

",1314E=01
He.1837E=01

¥,1458E=01
0,2374E~-01

0e1616E=01
(¢.2992E=01

V,1961E=01
v,3988E=01

Pe2138E=01
¥,4288E~-01

¥,2485E=01
0,4780E=01

De2655E=01
9.51@95-91

?,2822E=01
0,5532E=-01

¥.3148E=01
D.6584E=01

¢,33¢0sE~-01
0,7126E=01

Ve3457E=01
B,7617E=01

P,3738E=01
#,8343E=01

¥,3865E=01
0.8569E=01

2,4091E=21
2,8803E=01

¥.4189E=01
©,8839E=01

?,4278E=01
?,8835E=-01



ITER#
ERROR

54
9

HEIGHT Z
PE/PES

3,5426
¥,2466E.01

3.6743
N e206AE=01

3.8139
V,1714E=0D1

4.1187
Pe1171E=01

4.2859
N a9628E=02

4.6481
VebA3OE=N2

4.8461
B ,5235E=02

5,4561
#e4245E=02

55146
?,2768E=p2

5.7647
Be222TE=y2

69298
0,1788E=p2

6.6088
2+1147E=p2

69246
#,9177TE=23

T.6142
@058815‘@3

709904
0,4719E=03

8.,3892
ﬂ.3797E-@3

9.2691
0,2495E-03

9.,7351
Pe2043E=03

b,1687E=¢3

RADIUS
PJ/PJS

P,2468
0,3330E~21

B.2639
Ne.2827E=¢1

De2763
?,2391E=01

B.3112
?.1694E=p1

#,3310
0.,1419E.01

Me3758
#e9877TE=pn?

4,4011
3,8211E=02

?.4285
P.6812E=02

W,4904
#,4663FE=(2

@15251
9.385@E’@2

De5627
?.3175E=2

Ge6470
P s2155E«g2

6-6941
D,17TT4E=@2

Pe7993
Ze1202E=p2

908578
0,9895E-33

#eB8152E=03

1.9593
?,5548E-03

1.1358
?<4585E=03

1,2173
9,3795E.03

W(Z)
RHO

2.,1064
0,7796E=01

2.,1307
?.6893E=011

2,1543
0,6080E=01

2.1990
1e4694E=01

2.2202
",4111E=01

2.2603
?e3133E~01

2,2791
0,2727E-a1

2.2971
602371E'ﬂ1

2,338
?,1784E_01

2.3464
Pel1546E=p1

2.,3614
?,133RE=01

2.3891
Pe10030E=01

2,4919
¢,8642E=02

2,4255
?46453E=p7

2,4364
0,5578E_02

2.4467
904824E-¢2

2,4657
?,3614E=02

2.4744
?e3133E=02

2,4825
%,2718E=032

W(R)
TAU

0,2237E+00
@,4272E+00

Pe2321E+00
¢.4101E+0O

D,2407E+00
?,3933E+00

$.25R3F+nd
De3I6NEEFGD

?,2672E+00
#,3452E400

N2852E+p0
Pe3153E+010

?,2942E400
A,3011E+¢9

B«3031E+30
3.2873E4¢0

2,3206E+00
?,2613E+00

Pe3292E+00
0.2491E+00

0.3375E+00
#,237AE+900

?«3834E+00
P.2155E+¢0

B,36Y8E+038
A,2052E+00

?.3745E+00
7.1862E+00Q

V,3877E+00
A 1774E400

P.3863E+00
P«1690E+00

¥,395cE+00
0,1535E+00

P.3991E+¢30
D.1463E+00

0.4018E+00
%,1396E4+00

BPHI/BZ
ITER STEP

-0 ,3953E+90
®,5832E=01

=3,4185E+90

= e4434E+90
G.5832E-@1

-1, 4989E+19
P.5832E=01

“15299E+07
¥,5832FE=01

«3,5993E+00
005832E'ﬂ1

-3,6381E400
#,5832E-01

-1 .67T99E+0p
e¢5832E=111

B ,7734E+00
%,5832E-01

-3 .8257E+¢y¢g
1.5832E=021

=0 ,8819E+¥Q
»,5832E-01

=3,1807TE+01
P.5832E=01

-0,1077E+@1
@.5832E=01

=Ne1233E+01
695832E'91

~3.,1319E+01
0.5832E=01

"3e1411E+01
Pe5832E=91

= ,1614E+01
2,5832E=01

=3.1726E+01
@.5832E=01

-3 ,1845E+91
¢,5832E=01

FPINCH
TURBULENCE

¥,4428E=01
¥,8722E=01

B.4489E=031
J.8616E=01

A,4543E=01
V,8475E~01

Ned628E=01
WeBOA9AE=1

De46p61E=-061
?,7846E=01

NeT271E=01

B,4724E=01
1,6947E=01

#e4736E=01
2.6604E=01

9,4749E=01
0.,5883E=01

224751E=¢1
¥.5512E=01

4,4751E=01
?.5142E=01

Bs4744E=91
0e4412E=01

304738E-g1
1,4060E=01

Wl4724E-®1
#e¢3390E=01

@04716E-01
3,307T7TE=01

De4T07E=p1
D.278E=31

b.4689E-01
9,2237E=01

3.46805-91
Pe1991E=01

2,4671E=01
0,1764E=01



HEIGHT Z
PE/PES

11,3383
P,1190E=93

11.9381
Pel1P18E=3

12,5749
¥,8824E=04

13.9626

14,7200
P,62@6E=24

163741
fe5160BE=04

17.2763
0,4763E=04

18,2328
@t44ﬁ3E'@4

29,3214
B3,3783E~n4

214607
Pe3503E=p4

22.6685
0,3234E=04

25.3059
De2724E=p4

26+7445
#,2482E=-04

29.8862
P+2025E=04

31,5999
2,1813E=04

33.4166
Ve1614E=p4

37,3837
0,1258E=p4

39.5476
Pe1192E=p4

41,8416
3.,9608E=05

RADIUS
PJ/PJS

1.,3957
¢,2614FE=03

104929
Ge2176E=p3

1.5954
A,1817E=@3

1.8167
Q_"01277E-ﬂ3

¥.1076E-p3

2.1871
DeT77126FE=34

2,3198
?,6588E-04

2.4565
Re5643E~=04

2,7396
?,4203E.04

2.8845
¥e3657E=014

3,3307
3 .3200E-p4

3.3230
902497E-@4

3.4671
0,2227E=p4

3,7461
9.18”85-@4

3.8787
@.1646E-ﬂ4

4,0055
B.1510E=p4

4,2370
?,1298E.014

4.3399

4.4329
P,1149E.04

W(Z)
RHO

2,4975
¢,2055E"02

2.5043
0el1792E=022

2,5107
3,1565E=02

2.5224
Ge1201E=02

2.5277
0, 1056E=02

225373
?.8240E=¢3

2,5416
¥,7311E=03

2.5457
¥ eb6510E~03

2,5529
?,5219E=03

2+55611

2,5591
?,4254E=03

2.5644
Pe3531E=03

2,5668
?,3241E-03

2.5708
?e2772E=03

2,5726
?,2584E-03

2,5742
#,2421E=03

2,5769
?,2162E=03

2.5780
QQZESﬂE'ﬁB

2,5790
?,1973E=03

W(R)
TAU

v, An45F +00
0,1272E+00

GA4043E+000
Vel1215E+00

G,4030E+00
¢,1161E+09

Pe3968E+00
Gel363E+00

¢ e3917E+069
G,1219E4+00

Me3774E+00
¥e9377E=1

0.3681E4+00
2.9011E=-01

@.3573E+p0
1.8669E=21

B,3316E+0220
@, 8053E=01

?.3168E+00
2.7778E=01

?.300RE+00
0,7523E=21

De2658E400
VTR TRE=31

0,2472E400
@,68T1E=01

He208RE+00
Bs6522E=01

0.,1891E+029
9,6371E=01

Be1697E+00
906235E'ﬂ1

B,1317E+00
2,06003E=01

#.1135E+00
?.5907E=01

D, 96V0E=G1
?,5823E=-021

BPHI/BZ
ITER STEP

®.5832E=01

=(1,2246E+01
7 e5832E=011

-3 ,2396E+01
¥ ,5832F=131

=3+2717E+01
Pe5832E=01

=1, 2889E+01
¥.5832E=01

=0} .3253FE4011
P.5832E=01

-0,3446E401
n,5832E=01

'@-3643E+01
D.5832E=01

=0, 4052E+01
" ,5832E-01

=0.4262E4+01
H«5832E=021

~3,4473FE+021
0,5832E=01

~.4895E4+01
»eS5832E-01

-3 ,5103E+01
6,5832E=01

=(3.550WB5E+01
?s5832E=01

-~} ,5696E+01
3,5832E=01

=3.5879E+01
B3.5832E=01

-Q.6212E+g1
Q.58323091

~3.6361E+01

’506495E*g1
7,5832E=01

FPINCH
TURBULENCE

¥,4653E=01
¥,1361E=01

V4y4644E=01
m|1184E'Q1

M.4636E-”1
“-1®24E-01

“'75@5E'@2

¥,4612E=01
¥,6349E=02

#e4598E=p1
ﬁo4428E'®2

©,4592E=01
¥,3645E=02

P.4586E=p1
1e2970E=22

¥,4575E=01
0,1903E=02

Eo457ﬁp-@1
©aeld95E=(32

v,4565E=01
©,1158E=02

©«4557E=01
“qbb32€'93

¢.4553E=01
P.4895E=03

#.4547E=91

¢.4544E=01
2.,1747E-03

¥.4542E=p1
2.1183E=p3

2,4537E=01
0,4943E-04

©.4535E=01
©¥e3015E=p4

¥,4534E=01
0,1746E=04



NATIONAL RADIO ASTRONOMY OBSERVATORY
P. O. BOX O
SOCORRO, NEW MEXICO 87801

TELEPHONE 505-835-2924
vra sITE 505-772-4011
Twx 910-988-1710

POST OFFICE BOX 2 EDGEMONT ROAD SUITE 100
GREEN BANK, WEST VIRGINIA 24944 CHARLOTTESVILLE, VIRGINIA 22901 2010 NORTH FORBES BLVD.
TELEPHONE 304-456-2011 TELEPHONE 804-296-0211 TUCSON, ARIZONA 85705
TWX 710-938-1530 TWX 510-587-5482 TELEPHONE 602-882-8250

10 March 1981

Dear Dick,

Here are some second thoughts on the first three Sections of our paper,
plus the first redraft of Section IV. I've dropped the detailed numerical
stuff from it because I felt it gave the impression we might take the stuff
more seriously than we do. The major results come quite quickly from the algebra
itself (I tuink).

I also think you dropped a factor of R from your algebra on p.20 of this
draft. Check it there.

Rather than just send point-form conclusions as we said on the phone I
allowed myself to ramble at the typewriter. Don't take Section V any more
seriously than point form, but use the less bumpy bits of wording to add to
your own gems !

I also enclose the 4885 MHz numbers for 3C31 in what I hope is the most
useful form. I"'ll do some NGC31l5-style sums using these and send you the

results as soon as possible.

I think we need to bolster up the stuff on p.ll (to make it more intelligible)
and the stuff on 3C31 (to make it more right !).

I await your redraft with breath a-bated.
This is fun.

Cheers,

éﬁ |

OPERATED BY ASSOCIATED UNIVERSITIES, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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