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THE NUMERICAL SOLUTION OF MACH-ZEHNDER INTERFEROGRAM ANALYSIS OF SUPERSONIC
AIRFLOW ABOUT CYLINDRICAL AND SYMMETRICAL PROJECTILES

Ding Peizhu and Pan Shoufu

SUMMARY :

In this study, four physical conclusions and the numerical solutions
described in [1] concerning the Abel transformation in Plasma Spectroscopy
involving shock-waves extended to the Mach-Zehnder interferogram analysis
in supersonic airflow about cylindrical symmetrical projectiles. Regarding
the relation between the interferometric fringe shift §(x,z) and the
concentration variation p(r,z)- % obtained at each point of the supersonic
airflow field, we obtained three physical conclusions similar to those
described in [1]. In addition we provided the interferometric fringe shift
5(x,z) obtained from observations and the coefficient formulas of the entire
transformation necessary to calculate the concentration variation p(r,z) -?,

at every point of the airflow field.

We borrowed from source [2] the airflow field density computation
method provided for the Mach-Zehnder interferogram applied to supersonic
symmetrical projectiles, and obtained satisfactory results. Also, a
simplified method for computation is given for the case of additional

shock-waves present in the airflow field.
I. INTRODUCTION

The question of the airflow about supersonic cylindrical symmetrical
projectiles is old and of sizeable importance. The Mach-Zehnder interferogram
analysis (*) has been for many years an important and practical research
tool. Since the invention of digital computers, extensive applications
occurred in the M-Z interferogram analysis. The method of interferogram
analysis consists in measurements of the interferometric fringe shift
§(x,z), the research of the concentration variations p(r,z)-o° at every
point of the airflow, using the Abel transformation; thereby we obtained
the curve of density in plasma spectroscopy.

(*) below: '"M-Z interferogram" or "interferogram".
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In the past scientists have applied the integral of Stieljes to
obtain numerical solutions of the above problem [3]. But experimenters
are still not familiar with the application of the numerical solutions of
the integral of Stieljes; further, the results computed thereby present some
ambiguities in this case of shock-waves. In [1], we discussed some
characteristics relative to the usual simplified solution of the Abel
equation. By using the Abel equation with a radiation frequency I(x) in
plasma spectroscopy involving shock-waves and an emission coefficient (E(x),
we demonstrated that E(r) can be computed from the usual Abel transformation,
and we obtained the formula E(r) for the computation of the amplitude of

the shock-waves,

This is why we suggested in [1] a new computation of the Abel

transformation in plasma spectroscopy involving shock-waves,

In the M-Z interferogram analysis, equations noted as &§(x) and o(r)-po,
the radiation frequency in plasma spectroscopy I(x), and the emission
coefficient E(r) are mathematically identical, Therefore it is possible to
extend directly the conclusions and methods of computation obtained in [1],

to the Abel transformation of interferogram analysis about cylindrical and
symmetrical supersonic projectiles. The method of computation is simple.

The physical theory applied to the shock-waves is equally understandable.

In the second part of this study, we describe the Abel transformation
of interferogram analysis about cylindrical, symmetrical supersonic
projectiles. In addition, we extended the conclusions obtained in [1]
concerning the Abel transformation in plasma spectroscopy involving
shock-waves to the present case. In the third part we have listed numerical
solutions. In the fourth part we discuss the case of an additional
shock-wave, The fifth part is a possible plan for a simplified computation
in the case of an additional shcck-wave.

II. THE ABEL TRANSFORMATION

Figure 1 illustrates a point-headed supersonic projectile in flight.
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"We suppose that conditions are such as: it is cylindrical and symmetrical,
and that there are one or several tapering shock-waves roving towards the
back. Section 1-1 is illustrated on Fig. 2: the hatched circle in the
center represents the cross section of the projectile; the circumference ¢
represents the cross section of the shock-wave. Outside ¢, the airflow has
not yet been affected by the wave's interference. The density and the
index of refraction are respectively s and n,; within ¢, since we are
dealing with a cylindrical, symmetrical projectile, the density and the
index of refraction only reach the distance r related to the center 0, and

are respectively:

e=p (1), n=n(r)
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Fig. 1. Illustration of the cylindrical, Fig. 2. Illustration of photoline

symmetrical supersonic projectile according to cross-section
in flight, 1-1,
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/
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Fig. 2 illustrates the interferometric fringe shift corresponding to
section 1-1. The value §(x) at point x is the light crossing section 1-1
refracting the superimposed effect of one beam going from -y to y, and away
from the y axis for each value of x.




—

According to the usual hypothesis, the interferometric fringe shift
3(x) and the refraction index difference n(r)-n° or the density difference

o(r)-oo satisfies the equation: (*)

’ '
3(x) = !.—I: (n(r) ~ngy)dy = ﬁ(_r' (p(r) = py)dy,
=¥ =¥

in which K is the Gladstone-Dale constant, A* is the wave length in

monochromatic light and total vacuum necessary for obtaining the interferogram.

Focusing on the cylindrical characteristics and the value of x2+y2=r2, the

above equation becomes:

(S(x) - 2,\ J (/'(T)-[l )r 1
) AL (1)

We assume that the shock-wave is a simplification of the first
category of o(r)aoo (or n(r)-no). If ¢ is the most external shock-wave, then
outside ¢, o(r)-oo=0. And therefore Eq. (1) can be written:

” -
dex) = 21’{ I ‘!_5?_(:!‘_,_ L @
in which R is an arbitrary constant superior to c¢c. Besides the constant
2K/2*, Eq. (2) and the Abel equation encountered in the study of plasma
spectroscopy involving shock-waves are similar. Bennett and his colleagues
have studied Eq. (2) in [2]; in [1] we discussed some characteristics of the
solution of the Abel equation. If we apply them to Eq. (2), we obtain:
1) on the M-Z interferogram's arbitrary cross section 1-1, the fringe
shift is continuous.
2) If, on section 1-1, the shock-wave c belongs to the first category
interrupted p(r) and p'(rj, then inside the shock-wave we have:

& -szI o (r) 2Kx _pte,)=-ple)
(x) J' _x.d"" i° JeT=x? ’ (3)

especially when x»c,

.‘I (x)~ _k_J 2¢ - __P_(C‘) ‘f(i__)
Jdeo~x

-1 4

(") See [2].
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2) If the fringe shift is srooth outside the peaks c, then l“? ¢’ (%)
e e - s : - +
exists; when x»c, 8 (x)~ L/l e-x, then shock-waves
appear outside the airflow circle r=c, on the cross section 1-1;

the density saltatory value of the shock-waves will be

AL .
( )= = - ==y 5
plc.) = plcy) K% (5)
further, on [co,c] and [c,R]
_ _ A (= 'dl (x)
p(ry—po =~ = J' :,———x','.";-'dx. (6)

These conclusions are also applicable in the case of a single

shock-wave.
II1. NUMERICAL SOLUTIONS

We will first discuss the case of ¢ with a single shock-wave. For a
convenient application to the case of several shock-waves, "The p(r)-po=0
external to ¢" is transformed into: "on [c¢,R],p(r) and p'(zr) are continuous

when r2R, o(r)-oo=0." Evidently, the former is a particular of the latter.

with [0,R]N, we have the following partition:
0=x.<xl<...<.c =x.<x"l<...<x~ =R

or o =x.<"'<C. =Xy Xy, |<"'<.x' zc<Xos I<".<x' = R'

We also note: h=1}+.-3:.5-=5(1g) . According to conclusion 2
obtained in section II, th; a;rivative 8'(x) of the interferometric fringe
shift tends toward the moment of the shock-wave with the value lAJEF:k
and toward the infinite from inside the shock-wave, Consequently, one more
term is used in the expression of the shock-wave, 1 1257:;7- , for the
breakdown of the comparable 6(x). On [xv52,c] and [xlhl,c] we extract

Poes@® wPy (1) cdabarenr sy srmee ™ H

the comparable, §(x), zero. 5




We can state P,_:,(-Vg) :P,_,(x,) =6,,, h=zv-3,u-2,v~-1.v,

including a, b, ¢, I= -11)7--{-6.4'35-:-:'36--""6'-’} (8)

Then extracting from D=3/ sp-1 ~3J qv-4 +J 6v-9 .

[x"x'+lj(j=w+ 1'w+2"",0-3) )
P,(x)=a,+bsjx+c,x* +d,x* + 1/ c7—x¥,

5 .
When c, >0, we extract from [co’xwl]

Po(x) =@, +byX +cox? +1J g3 =73 ,

When co=0., we extract from [O,xl]
Peor <oy tbosscpxtvdyan s ypops

The comparable interferogram fringe shift 6(x); in every small interval
external to the shock-wave (%, (=004, ,N=1) we use the

ternary or binary polynomial:

P,(x)=a; +b,x+cyx? +d,x%,
Pi(x)=a; +b;x+c,x? G=uv,N-1

as the comparable interferometric fringe shift §(x). See [4]. By using
again the value Gk' we can state the various coefficients ai'bi’ci' According

to the conclusions obtained in section 3

p(r,)_p - A‘ IB 6’(3) dx__ A‘ El"kfl N dl(x)

= = =
=K
ket vy J x3-y

rid X?~p,? =K —~dx,

H

By using P'i(x) as stated above to substitute &'(x), we get:

o Yotk P (x)
A
plry) =Po=-— "Ku 'I J;:_'“r"_i:dx'

) - '. ]

After computation of each integral, we have the parallel systematization:

N=-1t
P(ry) = P, +lil’?:.‘. Gy Oas

N=3

p(r;) =pn+Rl-"; By x O, UmwWalaws2,00,0=2,0,0+],00,N=1),
Sf -t
Ne1 (9)
p(rv-l):pn*ll. _‘an-lvt"!o
P



We will note:

cr- AN
122k Bi=d2v-1 By qw-y By=4gu-9 , B,=4 pv= 6.
D - 3/?,—3R,+I}3.fz‘=z/?,-8_.,l-' =3, -B4,G=38,-28

’11=[} ~2B,+ P
[ B,=2B.+3B,-R,, : Lo eBe ¥ By

PG = (R =237 Inth e SR8y ok pro o

TG - q v tken® vt =kt
(j.k) \rctg! (hriyro e marcte ] k¥

o VRS o=
L be2edommie JGy ~Jut~jt w2,

. 1
ey 2oarsv=nndyt—) #0,1250 0 = —arcsin v +

. L(Ju?-g —3Jut=4 +3J0 =1 =) F(0, 1)~
12

0.3t =2dut= +1,50) «In2+

L ] . -
+ 2‘_‘,{ ,’2 Qut- k+2)? =M v =R+ ¥ +6Jv?-k? —4Jvi=(k-D)?
k=2
+Jut=-(k=2)") F(O.k)-}-T(O.k)}- ]!21 Fo,v-2) +
+{(v—2.5)B.-2(u-2)B,+(v-1.5)3,}ln(2v-4)-H~(u-2).
Aw) = = W+0.5)Jvi=(w+2)? 2@+ DJovT—(w+?* +

+(w+1,5Jv-w?} Inw+
+ llz{Jv’-(wo-s)' ~3/vT = (w+ D+ - (w1 -
-J 03—;_!5’} s F(w,w+1) +

I e 1S R
+arct vi-(w+ -
£ y 4w+ 4

o-3
+ 3 {Tlg(Ju'-(luz)’-4Ju'—(k+1)’ +6J v -k -

k=weld

~ TR DT+ J PR D) Ftw, by + Tw b } =

- ;%I-F(w,v-z) +{(v=2.5)B,=2(w=-2)Bs+ (v=1,5)8,}
cln@w=2+ w-2)-w?)~-H Jw=-2"~w® (W31,




Aty s -
Vo L S
LD CEARNV R LR PR ¢ P DL ¥ L L

—Jv"'—(j—l)"}[’"(}'.j)+arctg,//”'_"ff_.l),:_ T .
27+ 1 2
r-% . 1

‘LZ ' 2 (J:"’—(ki—;})’-4~'U_"T(k+]—)?+6-’§*—k? -
v el

“Wul- (k- ))? +./u—-'”_TE;z)'2)-I<‘(j./e) +T(;‘.k>}-
- 11.‘,['F(l'-v-if)+{(v—2.3)3.—2(v—2)3,+

+{(v-1,0A8, }I!\(u—2+J woy ey =Hed(w-2y" - jt.

(J=w+ i, w+2 e v=3),

Fach coefficient a. K in the formula of the transformation (9), is
expressed pelow t\sug,)posing we3<vaN-3)

12C'{1.125+IT,11n2} whoen .o

Go-e ={C‘{F(w‘w+ 2) =~ F(ww+ 1) - 62w+ 3 nw) when wrl

13 22 } when w=0

IL’C‘{—I.S+ 3 tnz - 7% In2

iy, -
v {C‘{F(w.w+3) -tF@e,w+2) +3F (w.w+ 1) + 24w+ ) Inw
vhen

W.»
of . 32 R0
12C {0.3,5— 3 I3+, Inz} when w=t)
Gy, w*’={
C{Fww+d)=-tF(w,w+3) +6F(w.w+2-3F(w,w+1) -
- 62w+ 1) Inw} when w2 i

G0 =CUF G+ =il G+ 1)+ 6F G Ry =AF (k=1 + F(j k=D,
(Gzw,k=w+3,w+ 4,000 ,0~4);
(2w 1, WH2,00 V=B R=J+2, 543,00 ,0=4):
Gw,w+l,e v+ k=v+3,0+4, . V=3),
(G=0+2,0+3,0e N3 k=7+2. 743,00 . V=23),

8,5y =C{F(j,j+N=F,))=6@2j+DInj},
(G=w+1,w+2,000,u~3,0+1,0+2,0..V=2),

ay =C{FG.j+2) ~1F (G, j+ 1) +3F(,) +24jInj},
G=w+ 1 ,w+2,00,0-4,0+1,0+2,0..V=3),

8y = CHF G j+D ~aF G j+2) +6F (G j+ 1) =3F G -627=Dlnji,
G+ 1, W+ 2,000,0=5,0+1,0+2,00,. V=1,

8y, 5-4=C{FGw=-5)=1F(j,o-)+6F(jv=-3=3F(G.v-2)+

+6Qu-NIN@W=-2+ Jw-n?-j)~12d (w-2* -5}~

12C* {, _ B.E . e . B.
-h 1(' —-,',-)B,L(JM-F J )y +.4(j)y =arctg

2 Jv=2)¥= ;T

(f w,w+ 1,000 ,0=5):

U0 Y = DT S 20T ST A G0 T (S Hnj

i

}.

T D et




ypn=CHF (=0 ~4F (G- +3F(jw-2) =21(v=-2) <In-(v=-2+

+J (== ) F24) (-7 }- T-}")C {(-3+ B,‘,F )B.L(i)
o B, |
—F'J()) _.)A(]) + Jarcte ./ ('{)—’2)2—].3 }!
(j-w.w+]o"',v_'1)3
@4, -CHF(Gw=3~FGo=-2+6@uv=5)n@=2+J(w-2)°-j" -
- - . 2 —~ . .
-12J(v-2)?-j?}-'»gg ','(-D+f’-/?,- ’Z'('}'L(J)+(;'f(l)+

B.

+3A()) = 3arcte T (w0 =)
Jw=-"=-7"
a,. CHEGu+2)=FGgao+D=6Ruenintus jot— )+ 200 =j 1 =
- ‘(/‘—/) - f:ll)'/“l)"//'J(I')—,'(j)-}-ilrc!g 1y .
/' \( 2 ' Jw=-n2-j1

(G=w,w+ 1,0 ,0-3)
do fen -CH-3Fw=-4w=-+6Fv-1w-3-3F(@w-1v~2)~
S Ine=- D +6QRy-DInE@-2+2]0-3) -2 o-3} - )
1C (. _BFyp : B,
- - v+ Felw=-4) + Aw=-1)—arctg - °?
5 {(1 ” )3, 1 Jw=n+Aw=-n=-arctg , -2,
“CaF (v=30=-3) -3 (v=3v=2)+6Qu=3)In@=-2+J2v-5) ~

—-12dsu-35 +24(av—3)ln(:r—3)}—’21§‘ (l Bi- F)B -2 +

av-ﬁu‘-:{

+ L=+ A =3)—arctg J-){}'-‘ ) %

-

Q. 3m-a-C*BF@-3,v-2 -3F (=3, v~ -6QRu=-7)In(v=3) -

—2{w=- In(w=2+J2p=75) +2td 20—} -

- 'QDC.{(-3+H',,'F)B.-L(v-:;) - J =3 -

-

—34w- +3arcty 22 },
]:i)c"{; -B,.E- (1—B'£E)-B,-ln v+, ‘ ‘

Qy.g,n-0=

. —1—")—2'--3—-“3,(35-0”(3-5' (3E-D)]B .ln‘“B 1
S 2 { 2 V- i

a"?t"" D 2
Guegees - 22 a-By(3E -2D) +[D-3B, + .g? GE - 2D Jin attBe),
Guog = B{- % 4 p,.E-[D-B, +BLe-n)i IR AN
+C‘{F(v-—2,u+2)-F(u 2, u+1)-6(2u+3)ln(v+B,)},
9
- R




Gy y,0-27 'I-ECLT{—%H+B.(3E—D)+ [3- 8, (3E-D)J B"“‘vv—tgi}*

D
' a,_,’,,_,=1_2g{-%-1 B,GE -2D) +[D-38, +—L(3E 2Dy ]m"”: b,
: _12Cy = E-In- Bl r_ v+ B,

‘ I e [D-8,+ZLE-D Ju¥* 5}y

+C{F(w=-1,0+2)-Fw-1,v+1)=-6Qv+Inw+B)};

80y =C{FG,u+3)~4FGu+2) +3F v+ 1) =245 7 +
+24+ Dinw+ o771, Grw,w1,0e,0)

3 0s: "CHFGuo+ ) = aF G,o+ D +6F(G,0+2) =3F GGous D +12J 52 j2 -
-6Qu+Dinw+Jut-jn}, (G=w,w+1,e0,0);

Gp.o-y =04

8,,=C*{=I(w,u+ 1)+, v+2)=-6(2v+3)lnv};
d,v.q =CHF G N-D=-4F G N-D+6FG,N=-2)=3L(G,N=-1D +
+6CEN -DIn(WNV +J N1 - j2) - 12/ N7 -2} Gzw,w+ Lyeee, N —d),
Lo, CUFGN-D~1FGN-2+3FGN=-1-
~2(V=-DInN + I N?-j° )+ 24 N2=j? } w0+ 1o N =5y
8y 3.0-2=CH{=3FWN=-3,N=3)+6F(N=-3,N=-2=-3FN-3,N-1) -
=N =DINN -3 +6CN-DIa(N+JeN=9)~12J N -9 }3
’ Gy 2.2 =C*(BF(N=2,N=2=3F(N=2,N-D+6CQN-DIa(N+2JN -
2 N1 +24(N =D In(N=2)};
Gy g1 =C*BF(N=2,N=-D=-3F(N=-2,N=2)=21(N=1)-
(VN +2J N1 +48JN=1-6QN -5 In(N -2},

a\,\.-C{G(Z’V 1)lnN+“N 1 12J2N—-1};

Oy 1er = C{ - 24 - l)ln% +20 30— 1}

According to conclusion 2 obtained in section II, and Eq. (7), it is
! possible to establish the approximate rebound equality for the density of

H the shock-wave,
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p(c.) - plc,) =A%l2K, (10)

in which 1 is computed as in (8). Especially when rzc, and in the case

when p(r)-oc=0
p(c.) = pa=A%1/2K, (11)

Supposing the measurements of the interferometric fringe shift give
the following readings:
[ +lTT=xr | HegKxlel,

f Yo xRl ,

and if in addition f'(x) is continuous with [co,R] and f''(x) a fractionate
succession, we have proven (in a further study on the computation of errors)
by the above calculation of the density of the airflow p(ri), the existence

of an error such as:

! r'«\ : A.. -v
SPUDIS g MAT 12)
in which the constant M and ¢, R and c?ifu Lf7" (x| are related, and

the positive number ¢ equivalent to the wave h, being extremely small, can
be arbitrarily small.
N _ — A*
[aper=pent< e M max W' ey ="l (13)

Zp-9" 5,429 €

The constant M' and c¢ are related. From computation in (13) it is

obvious that the approximate calculation (10) is rather precise.

From Table 9 established in [2] regarding the interferograms of spherical
projectiles, we have estimated the values of §(x,z), the interferometric
fringe shift, and used them in the computation with the method described
above, Fig., 3 shows the isograph of the comparative density values o/o°
inside the shock-wave. Fig. 4 is the reproduction of Fig. 10 borrowed from
[2]. Table 1 gives the concentration saltatory values of the shock-wave

11




between I and V, as well as the density measurements inside the shock-wave

PP s It is apparent that our method is simple and practical.
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0 0.5 1,0 l.sz EMER

Fig. 3 Density ratio within the shock-waves £(r)/p,

Key: (1) axial distance; (2) radial distéaze
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Table 1.
NE N S N . S AU AR N |
P—vg o8 0w ' 0.26 ‘ 0.19 014
‘ . RN B
' 0. 1.80 [ 1.60 : 1.44 1.38 ! 1.33

IV. CASE OF SEVERAL SHOCK-WAVES

When a point headed cylindrical supersonic projectile is in flight,
two or more shock-waves can be observed. As illustrated in Fig. 1, cross

sections 2-2 and 3-3 correspond respectively to two or three shock-waves.

With two shock-waves as an example, supposing that the wave originates

outside r-¢y and r=c,, the projectiles' cross-sectional radius is '

c"‘:c|‘:c?.

we extract the isometric partition;

Co = XgTXgy IXyppa loes \x-l TR P P N x,, -Ca,

In the expression KX J = wwE e, vy = 1) we extract the
binary or ternary polynomial comparable §(x) with the additional term
l,./c‘_x. . In the expression (¥;,%;4,) (= U0, +1,00,0s=1) We extract the
binary or ;emary polynomial comparable §(x) with additional term l,Jc3-=x7 .
By repeating the process described in section III, we can definitely
« extract 11, 12 and the coefficients of each polynomial, introducing them in

Ar l 1 3 (®)

Pr) =~pe=~=2p ',Jv’-r,d"’ (j=w,w+ 1,00 a1

which gives us the parallel systematization:




'._.-'
P(ry) = Po + Za"-"5 Ot
k=w
"-l
P =0e+ 30 800, (Gows oo ,v,=2,0,+1,,0,=2);
kaf-1
va-t
Dery ) = Pa+ 33 8y, 1Ois
ksv,
'.'l
Pr) =pPe+ 3o Giad, (F-v,=lw,~1),
k=i-2

in which each equality of transformation coefficient A is comparable to
»

the derivation of section III.

On the external shock-wave Cys the concentration saltatory value is:

PCy ) ~py=Atl, /2K,

On the internal side of wave <y the value is:

P(Ca) - Pat A",/Zf\’.

in which:

I s
b pg (=00 #8300 =30, w00 )
Dy-342vy=1 =3 Jqua= 1 +Jtv, -0
On the internal side of shock-wave Cy» from the concentration saltatory
| values
pe, ) =ple, oy At 2K
and "y !
p(C,)  Pat 2 ”":“-‘\'- *
I3 "y ,
! we obtain the concentration rebound values of the internal side of the
shock-wave: » i
~* .
/'(Cl ) "I\.' + g & L: (,,"' "’I,I.t
in which:
i 1 ok ’
. l.:.' D|h(-6,'+JO'I_,—30,.]_._‘4-(),.'_3),
! D =3J2w,-1-34w, =1 +d6v,-9.
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V. PLAN FOR A SIMPLIFIED COMPUTATION

We take as an example the case of two shock-waves. The partition is:

* - - *
Co —-"|n<x|u.|<"'<-"'l =c,\<x,l,,<----(x,2:c,\x,’“ T xy =R,

Previously we only considered one shock-wave ¢ As in Eq. (9) in section

2.
III, we extr«ct v=v,, W=V, to compute the value of the concentration

p(rnol); oee p(r,-,)

We distinguish the values of concentration of the shock-waves < and <y

p(r'lql)v cety p(fvz-l).

-

The rebound value of the airflow concentration of the shock-wave <, is:
plcy. )= p,=4%1, /2K,
in which 1, is similar to section IV. Secondly, we will review the case of

2

one shock-wave cl. Again according to Eq. (9), we extract v=v1, N=v2, to

compute the concentration value:

P(rey), sy p(ry.y), o(ry)

We distinguish the concentration values in the shock-wave ¢, and

1
outside of it:

P(re), oo, p(r.'_.), pc,, ),

The airflow concentration values are:
ple,.)=p(e,y,) = Al 2K,

in which 1 is similar to the value obtained in section 1V,

The method described above can repeatedly be applied to the case of
several shock-waves.
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Abstract

The method of numecrical solution on four physical conclusions and
“The Abel Transformation of Plasma Spectroscopy [nvolved Shock Wave”
obtained by the same authors in {]) is extended to Mach-Zehnder
interferogram analysis of supersonic airflow about cylindrical symmetric
projectiles, Three similar physical conclusions about the relation between
the interferometric fringe shift, J5(x,z), measured from M-Z inferferogram
and the density difference, p(r,2)~p0,, at each point in the supersonic
airflow feild are obtained, and all transformation coefficient formulas uscd
to calculate the density difference, p(r,2) ~p,, according to the intcrfe-
romctric fringe shift, J8(x,2), have been given, As an cxample, by use of
experimental data given in {21, airflow ficld of cylindrical symmetric
projectiles is calculated and the better rcsults have been obtained, A
simplicd calculation method which dcals with many shock waves existiug

in airflow feild has been given,







