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ABSTRACT

Pulse shapes of currents in proportional counters are calculated for cases where the
incident particle might pass at different distances from the wire. The pulse propagation
along a resistive wire is treated with the help of Laplace transforms. The current as well as
the collected charge on the ends of the counter are given. This work differs from the
excellent treatment of the problem by Radeka by deriving compact analytic expressions
for current rise and charge division of the appropriate pulse shapes, which can be handled
even on a pocket calculator. Finally, the dynamic input resistances of amplifiers, which
influence the precision of charge measurement, are evaluated.
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1. CURRENT DYNAMICS OF PROPORTIONAL COUNTERS
The counter should be of square cross-section and the electron drift velocity v, constant. A particle should
traverse the counter at ¢ = 0, as indicated in Fig. I, and produce a uniform ionization along its trajectory. If the total

LY
mz—ri— —.TK i S—rz

Fig. 1

number of ion pairs is N, we obtain for the differential number AN of electrons arriving on the wire within the time
interval At at time 7:

X

AN =0 for t<—=1; ,
Ve
Al 53
A1 x“+r3
= —vi for 5,8 18-—519; 5
r v
2 Afviez— 2 :
=0 for 721,

It is assumed that the multiplication should take place on the wire surface. The electrons are instantaneously bound,
whereas the positive ions will move towards the cathode.
A charge AQ, moving in an electric field E with velocity v, induces at the electrodes a current

A
M=_E}9EV i

where Uis the voltage between the electrodes.
Apart from the corners of the tube, the electric field is sufficiently well approximated by

S
In(ry/ry) r

where r, is the wire radius and r, the “radius™ of the tube.
The ion velocity should be given by

(b is the ion mobility).
Using the last three expressions, we obtain:

Allt, )= 0 fort <t ,
__AQ 1
2In(ry/r) t+¢t—1

fort =zt ,

where
& fln(rz,f'r )
\ 26U

Typical values are
rlr, =200, U=15kV; b= 1lcm¥V-s;

t, = 1078%s,



The ion charge AQ is related to its producing electron number AN by
AQ=eANA
and the total charge by
g, =eNA,

where e is the elementary charge and 4 is the gas amplification factor.
The induced current can finally be expressed as

I=0 for t<71, ,
Qovi jr dr
= — for <t
2r,1 T ?
Sis T T I, e——
Qovi e tdr

:2r In(r./r T
glakrglry @+t —o)V vi2— x2

=0 for t=21t,

where

fn r%ln(rzlr])
27T

(typical value: t,~ 1.7 X 1073s,for 7, = 1 cm).
Figure 2 shows current shapes, with J (distance of passage) and ¢, (wire radius, ion mobility) as parameters, and
the corresponding curves for the collected charges.

r 4 r
+32600| vg=4-10 m/s | r=50um | 1, =55
1 =
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e o3t
-.C? 8:=0 a
~
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0
!
03f
S 02180 o
B 5
ol %
1 1
0 2 3

Fig.2

A precise relative measurement of the charge can be made only after a time which is much larger than
3t.~ 1 us. This is due to the uncertainty of the time at which the particle has passed the counter and to the finite settling
time of the amplifiers.
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2. CHARGE DIVISION ON A PROPAGATION LINE WITH LOSSES
2.1 Dispersion relation and wave propagation

First of all we have to establish the dispersion relation for such a line, which will be calculated for a coaxial cable
with a resistive inner conductor and a loss-free outer conductor. The necessary notation is given in Fig. 3.

g =
Ve
ér €27€0i Hofo
Inner wire:r =r, | €3 HEHe g T —= X
QOuter tube:r=ry
Fig.3

A solution of Maxwell’s equations, which is independent of ¢ and has a propagation, term p = exp j*
(wt — hx),is envisaged. We have to deal with the three components

Elr) p; E(r)-p; Hy® - p
Introducing the dimensionless variables

p=V\ki—h*r; p=\k3—hir

ki= gqu 0w?— jujow (inside the wire)
€= &9 jolw
k3= guuow? (interspace)

with

we obtain from the continuity condition for E, at » = r,and the boundary condition E, = Qonr = r,:

J o(p2)
Yo (p2)

Ey = AJ|p) = Ey, = AI[JD("I) = Yo(ﬂl)]

(Jand Y are Bessel and Neumann functions).
The continuity condition

Hyfr) = Hy(ry)

leads finally to the following condition:

", Sl’jplkljl(ﬁl) - \/52/”2](2 Yo(pz)J|(P1) - J{}(P:)Yl(P )
\/kiz_szo(ﬁl) \/k%— A2 YolpDdJolp) — Jo(pdYo(p )

from which the dispersion relation can be extracted.
Introducing the restriction conditions

w, Ko/g, [w=<10"Hzforg=5X 105(Q - m)™']
|h| < afe,

we obtain the following simplifications:

\/k%‘hzm\/_fﬂrﬁw , o=y —juow

2. i
Wy Nf——— [w <8 X10°Hz for r, = 5 X 1077 m]
U8y 1)

and for



the fraction containing the Bessel and Neumann functions can be approximated by

sl
piln(ry/ry 4 In(ry/ry)

The following dispersion relation is then obtained :

’28060
B2 #Gaomz_j : orin(r,/ry)
zh(p])_l_j%_w (r_jz 1
P1Jo(p ) 20 \ry) In¥(ry/r)
For
G 2 5 lw = 10°Hzforry = 20um , ;= po, 6= 5X 105(Q - m)~!]
Hy07]

Jy/J, can be replaced by its asymptotic value, namely —/; thus the first term of the denominator is much larger than the
second one (for w < w,). The high-frequency approximation of the dispersion relation becomes

£0 M)
5T 2 _ WA o
L rin(ra/ry) ~'rcrm
2 25&;5\/71
u,or § UaE 7o

The second term, divided by the capacity per metre of the line, represents Rayleigh’s impedance of a free wire in
the high-frequency approximation ;

From Ay, an equivalent circuit can be deduced, where the lumped element of a section Ax is represented as shown in
Fig. 4.

for

27e
Co= —2 : capacity per metre of cable interspace
0 in(ry/r ) pacilty p P
L,= ﬂzl_o In(r,/r}) : inductance per metre of cable interspace
i
1 H)

= : inner inductance per metre of wire
2nr; V 20w

R —1 o resistance per metre of wire
= > WIr
227, V 20 P

Fig. 4

In order to obtain a handsome expression for the dispersion relation for “low” frequencies, the Bessel functions
are approximated by a Taylor series, including terms of 53, i.e. the following restriction has to be fulfilled :

mS——23 @ < 10°Hz for r ;= 20um , 0= 5X 10%(Q - m) ' g, = g,
Hiori



The calculation yields

[ZEO/Jr fhl(rgfrl)]w
> 2
N 2 T
1 — ey ———=
778 £ I:,uocm r%in(rzfrl)] 4

c = —— = velocity of light
Eoko

hi = epugw®— j

From this dispersion relation an equivalent circuit can be deduced, which represents a refined version of the
Thomson cable. The lumped elements of a section Ax are represented in Fig. 5.

-C,/ax
RAx Co &
AX
=g it tre of cable int
= : capacity per metre of cable interspace
9 ]n(r 2{'!?‘1) P ¥'P P
L,= g—;ln(rzfrl) : inductance per metre of cable ihterspace
| . ;
R=— : d.c. resistance per metre of inner conductor
nor
4 2
M o 2 r ;
C,= i S — |l— 272 : not interpretable
8 uoocr An(r,/r))
Fig. 5

Separating the real and the imaginary part of A, and neglecting terms that are compatible with the outlined
restrictions leads to

2
1 2 T ; 280
= l+——— Wy | = S5 e
B T L:oocr%ln(rzm)] © T oG/

The equivalent circuit of a counter can now be established as shown in Fig. 6.

Z : Ip
Z E‘.._#C:I..._._L._.
2k TT

LilL T T ]Z!

0 lj

l2

I,,: injected current, originating from the discharge

1,5 1,: propagating currents in the line

Z;: Zy or Z,, depending on the high- or low-frequency model
Z,; Z,: terminations of the line

Fig.6

Next, the differential equations of such a line are worked out as well as their Laplace transforms (i.e. in the
dispersion relations jw has to be replaced by s).



Original function

Laplace transform

F(x, 1

oI _
ox
ou

ox

Ux,+0) =0
Ufx,+0) =0
Ix,+0)= 0

Ifx,+0) =0

ou
bai

Zi

MO N=lg & dy—

I

f5)

i,= sCou

Uy = Z,‘(S)f

io(s) = i,(0,5) —i,(0,s)

There then follows the differential equation:

where
ag = UoEos: +
a? = Egﬂo(l +

i,= A4 ,coshax + B sinha,x

fero i o
rin(ra/r) V o

ra

s32= g2 24 g3

] ] )”

v, 2

280

From the initial conditions above and from the boundary conditions

we obtain

and

where

1 2
4 1In(ry/ry L‘r I:;T.Gc r3in(ry /r
_ U 1(1’1,5)
R o
Iialss)

BI

B,

u),(""fg,S)
Zgi= 7 B

1-2(_52, S)' 3

B

or #in(r,/r,)

s =p%%+ gs

A = (sinhal ;+ K,coshal,)(K ;sinh al, + coshal,)N ~'i,
4,= —(K,sinhal ,+ coshal,)(sinhal ; + K ,cosh al )N ~li,
B = —(sinhal,+ K coshal )(sinhal ,+ K ,cosh al,)N i,

N = (sinh al{+ K coshal (K ,sinh al,+ coshal,)
+ (sinhal,+ K ,cosh al, )(K ;sinh al| + coshal )

K, =

sCy
a

ZV

(The index i of a has been ignored)

The currents on the counter ends are

i, = A,coshal,+ Bsinhal,= Tr,i, .



If the ends are short circuited, i.e. z, = 0, the following simplified formulae result :

. sinhal, ) sinhal
1y = Lo 4 3= g where .!':I]+£12

sinh al sinh a/

We are interested in the instantaneous current rise and the collected charge after long periods on the extremities of

the counter. It is sufficient to know the initial rise and the decay behaviour of the injected current. The following current
shape (Fig. 7) (see Fig. 2) is assumed :

range [ range I

I mox < O—!—A '€Qo

; ST
t =sQ =03Q3 In 31_3
3te 1551
Fig. 7
rangel:
I'() = S+ t + (higher terms) iXs) = Sslz.}- o
range Il :

by
U= ﬂQLL il = QH E__i'rdt
In(t,/3t,) t 0 e t

2.2 Current rise on the end of the counter
The case of the short-circuited line will be considered. T is developed into a series of exponential functions :

Tr = e~ 14 pg—all+2) 4. «

Only the first term is essential, because the contributions of all the other terms are due to retarded reflections.
For the very first rise, a, has to be taken into account :

; ;o la g2, 1% -

a=a,= ﬁzsz+d83f2=ﬁ5+2—)3731;2—§_—3 E'_S 12 _
g B

Together with the current of range I we obtain, for the current rise on the counter end,

2

i 7 a = ad; ap_ 6 _ip
i, = Sexp(—pI s)exp @Il s “exp _ZF!]S —ngs + oo

The first term represents a delay £,= B, = /,/c. In the third term only the first component of the exponent is of
importance. The inverse transform of this term can be found from the tables of Erdelyi”, and we finally obtain

I1,=0 for0<r<I/c

1l
in
L1]
-
=
B .
o |
1 L}
W s
o
et
g
L=
_|_
S
|:l|
P
i B
(%3
(es
-
a
|
1|
T
&
4
I
=
PO I

2
“—_) Ayt for At Suyor?

where Ar = (-1 /e.



Considering larger #’s, the above result has to be complemented by taking into account a,. A rigorous solution of
this case can be found from the literature®, so that only the result will be represented :

1,=0 for0 =t =<fl,

o, (¥ 9 \Il(a;’Zﬁz\/ th% 2,6111)

= Sexp(—;l;) At +2)8£1 § (Ar— r)exp(—@rj m

dr for At 2u,or}

where At = ¢—fI, (I, is the modified Bessel function).
Figure 8 shows several examples which have been calculated from approximative expressions of the last two
formulae (see the Appendix).

A
030}
Al
|
0.26-:
5]
R=500/m R =10008 /m
A 0224
Lof- . !
T e = olsjy
08 74 1,’ ,—JK"'T_ / ~ ]
NG J \f —y 1
L~ o.4f
[{/ 3m 2m Im |
< osif i
o 1',' 0.0
“‘\- l’
—~ 04 y
! 006
02 — ——high freq. appr.
——Ilow freq. appr.
002
| ! ] I I g
0 2 4 8 0] 0 8
ns ns
Fig. 8

2.3 Collected charge on the end of the counter
Interesting results are obtained without restrictions on T for £ — .
The Laplace transform of the charge is given by :

_Iniy

s
1 5

from which it follows that

QD) = sq,= Trqiy

- @ s -0

Furthermore:

ifs) = Q40

§=-0 (oo



Therefore

Q) = Tr(s)Q o

@ 5§20

Essentially three types of terminations might occur asymptotically :

1) z,= R, (asymptotically ohmic)
5s—=0
I, + (R,/R)
e T 2 2

I, +1,+ R+ RYR

especially forR, =R, =0

01= 0
2) z,= sL, (asympotically inductive)
Iy
0= B szO
3) z,= 1/(sC,) (asymptotically capacitive)
¢,

e = F o+

2.4 Asymptotic development for large’s
An analytic treatment is only possible with a limited effort for the case z, = 0.

The function
sinh(\f as+ B% ZIZ)
sinh(\/ as + B 21)

has no branch points and only poles of the first order at

Tr!=

_ _a 48% (nn\? 462 2
=BT Q_ﬁ—Z(Ii ! ?(T)) if1z£2(”l—”)

a
=0
and
2 _a
2 242
26 . 4,82 an\ 2
525 3 ) 1fIS—2(—— N
_ il iﬁ_(ﬂ)_l B
¥ Em N e\ 1

(7 = natural number).



The pole (or poles) for which x is largest determines the asymptotic behaviour.
We then have to solve

sinh(\/ B%s?* +as l;) 1

LXifs)=fXd
e ¥
sinh (\/ﬁzs 2+ asa

q,=

The inversion will be executed for the two terms separately, and the final result will be obtained by “Faltung”:

sit

A sz £y ) sin n(l,/1)
Bl gk Zl( Y et

where s;is a pole.
The inversion of the second term simply yields:

L@ =I,0).

2.4.1 The high-ohmic case
For this case, 5, should be represented by at least three values, i.e.

In the sum of f"it suffices to take into account the first term only, and we obtain :

L=
L“‘(f')=72—n—sin:rr72r5f ,

il 7\ 2
=503

The “Faltungs” integral for range I (see Fig. 7) can be written as

with

Ql = QJ‘ 3!31 Io)dr — g—Sirl:vzl—2 e_‘s‘ff e¥I\7)de
1 170 T [ 3

Iy 1
79

Il

2 [ 24 1
! —si 2 —at = H 2 —dt
sy(zsm:rle 3z, ansmere

and for range II,

t
2 l J‘ e
U2 gnpi2e—a|
Q —sinz—e 3%rdr

!
dr _
3% 7

l
I _ *2A1

I t
=pnliz2 II
= —“—In— —

Q i 3te €1

J‘ fede. = 10 :
g dr = Ei(d1) — Ei(34t.)

If 12> 3t,and dr > 10, we can use the approximation

eé!
Ei(36t) < Ei(dr) = 5

10



Thus
2. 0 Bkt oo B iR
gll= gn —sin (:rr—l)a—r = sin (n—)E—Q % .
and it should be noted that &< &'

Referring to Fig. 7, we can put Q' = 0.3 Q,and Q" = 0.7 Q,,.
Then the collected charge can be written as

In(¢/3t) |1, 07 a* I,
= 0.3+ 0.7 o —sin 7
2 [ ln(t;_.f3t,,)] I 73n(t,/3t) ¢t Y o
/ sin 7(/
= [(1 % K;)f—2 - Kz—"—r( 2/0] 030,
where
_ Tn@/3t) _ _TRCy’®
T 3m,/3 TP 323, /3t
(with a from page 6 and Fig. 5).
The fraction of charge becomes
L_ Ky sinz L
0, I (A+K) /
Q.1+ 2, . sin L2
(1+K ) /

Example :

R=10°Q/m;Cy= 107" F/m;l=6m;
te=0.2us;t, = 1 ms

K,=3.6X107%(s)
K, =0.16 for t=1lpys
= 0.66 for t=5us

The evaluation of the charge-distance relation for this example is represented in Fig. 9.
10008/ m

A 10pF/m
[=6m

o o
o @
=]

Fig.9

11



2.4.2 The low-ohmic case
Hereitis assumed that

()2 10

la

Thus

L) = + 22( E@—’Z’f—z*’ne—ércos neot

where 6 = a/2f* and w = n/Ip.
For range I we obtain

3t

f
ol =2 I'dr+ 2e arz( "

sm?m(fzﬂ)J' s
[ nn

0 ed 11 X(r) cos nwrdr

TZQI_I_EII

sin zwn(/ .
e} & 2.40 e :Z—”:J < 12Qe-6

and for range IT

- =3 -
sin rm(fz/l)J' ‘e~d rcos nwt "
T
0 t —

Iy ‘dr =2
or= el e

Pt

L my ¢ it
=2omy 4
;O s

Because (--7)' is a slowly varying function compared with the trigonometric one, the integral may be
approximated by

s 62 J"e—é'r: s

n2w?” ot —1  nlwk

for 6 € wand dt = 10, so that

205 in 7in(l 5/1) 5 |y 119
el = =1 p S e = QH?TZE (_2) =kt2 =~

ot

and finally

In(¢/3t) \1, 0.72% (:_2) > il z]
2 [(0'3 Rid ln(r2K3:e)) 1 +w2!1n(t2,/3te)|: l I Qo

3
[(1+K,)"f+‘%[ (3—2) —’7‘1 ]O.3QD ;

|
|
7 In(¢/3t,) _ TRCl? ‘
3In(t,/3t) * T 6In(ta/3t)

where : K| =

12



The fraction of charge becomes

b Ky .. 15
0, I a+ky "I
0.t 0, | — 2K, [y

Example

R=50Q/m;C,=10"F/m;/= 6m;
te=02pus;t, = 1ms

K,=2.8X107%(s)
K,=0.16 for t=1lus
= 0.66 for t=5us

QfRge -d

The evaluation of this charge-distance relation is represented in Fig. 10.

508 /m
10pF/m
1=6m

I;.LS

Fig. 10

3. INPUT IMPEDANCE OF CHARGE AND CURRENT AMPLIFIERS

Currents or charges originating from a source of finite internal impedance can be measured with sufficient
accuracy only if the input impedance of the measuring device is sufficiently stable or sufficiently small. Operational
amplifiers suffer from an inherent frequency-dependent amplification and therefore a constant input impedance cannot
be expected. The following approximation, which is rather good for mass-produced operational amplifiers and up to
20 MHz, can be used (in Laplace transform notation) :

Ao
A= -
1 +st’

Ay :d.c. amplification , :roll-off constant .

The operational amplifier HA 4625 can be represented by

A, =25X10% £=56X10"*s.

3.1 Charge amplifier

The most simplified version of such an amplifier is given by the block diagram of Fig. 11.

R,: output  resistance
of the amplifier

Fig. 11
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The evaluation of the appropriate relations is so simple that only the results are given (in Laplace transform
notation):
i R(}Aos +(1;‘{R OC)!. - ey [S'l'(l;’ROc‘)][S'i'(l)!T)Ii .
0T T sls+ Ul O sls + @ o/n)] ’

and the input impedance,

t_ o s+ (I/R (Olls + (1/9)]

Zp T ey

i sls + (4 /7]

Its equivalent circuit can be represented by Fig. 12.

Co
g Re
Cz
Ci=——— ; C,= A
1 - 2 0
T—RyCA

Rj=—F— R>,=R
1 AUC s 2 0

Fig. 12

For HA 4625, with C = 50pF and R, = 100Q,
C,=—50pF; C,=1u4F; R,=-50Q.
3.2 Current amplifier
From the basic block diagram of Fig. 13, it follows simply that

Ro:output resistance » E RAq 1 ; wi= —RS + (1/7) )
of the amplifier 0 t s+ (Ao/D) ’ i s+ (do/7)

R, : feedback resistor ; ;
f ' where R = R;+ R,. The input impedance becomes:

o s + (1/7)
Fig. 13 . s+ (4 o/7)

Its equivalent circuit can be represented by Fig. 14.

For HA4625 withR,= 10kQand R, = 1000,
C= —02pF; R,x-10'Q.

14




From Fig. 12 and the subsequent example it can be seen that a charge amplifier has a rather complex input
impedance, where the values of its components depend on the parameters of the amplifier. The input impedance
becomes dsymptotically capacitive, so that a precise charge division is not possible.

However in the case of the current amplifier, according to Fig. 14, the input impedance is essentially ohmic,
namely Z; = R;/A, (in our example =~ 4 X 1072 Q). A line of 100 Q or more is practically short-circuited, and the
precision of charge division is not affected by the input impedance of the amplifier.

4. CONCLUSION

Owing to the dynamics of propagation, the precision of charge division is roughly proportional to the square of the
wire length divided by the sampling delay (see for instance p. 11). Over a wide range of resistivity of the wire, this error
can be kept small compared with other limiting factors (e.g. uniformity of the wire resistance).

Preference should be given to a low-ohmic wire if simultaneously a drift-time measurement is required (see Fig. 8).
However, decreasing resistance provokes an increase in noise so that for each case a compromise has to be found.

The charge measurement is seriously limited by the input impedance (and its fluctuations) of the amplifiers. The
input stage of the amplifier should be a current amplifier, and the sampling delay should .amount to several
microseconds.

With these precautions, the relative errors, resulting from the propagation of the current pulse and from the
impetfections of the amplifiers, can be kept much smaller than 1072,

Acknowledgement
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APPENDIX
1. Current rise (high-frequency approximation)
The Erfc of page 7 is substituted by a polynomial approximation® :
Erf0=1—(a,® + 2,0+ 2,0%) - exp(—8?).

Herewith one obtains
' -2
I, = SAt[(l —289g(8) — 2:3_”26] exp (—-92 + !;;T"'[ r) s

where

o= L 1,-1
48 !
g6 =a® +2,02+2,0°

@ = (1+ 0.47047)"!

a;=0.34802; a,= —0.09587; a,=0.74785
2. Current rise (low-frequency approximation)
The modified Bessel function of page 8 is replaced by a polynomial approximation® :

L,(x) = x(0.5 + 6.2499 X 1072x* + 2.6042 X 10-*x*+ 5.4244 X 105x5)
x<35

Using these formulae, the integral may be evaluated even with a programmable pocket calculator.
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We would like to refer the reader to: V. Radeka, Charge dividing mechanism on resistive electrode in
position-sensitive detectors, BNL 25070 (1978).
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p. 7 Thelast formula on this page should be replaced by:

for 0< 1< li/e

for At Suyor?

p. 8 Thefirst formula on this page should be replaced by:

Ii= 0

t 2 2—
= Sexp(-—%gl) Af‘*‘;ghf:(mw r)exp(_;,zr\h(a/zﬁ \/r +2,8£11:)

for0 =t = fl,

dr| for At Bplorlz

) \/ 2+ 28I

p. 13  The formula at the top of this page should be replaced by:

The fraction of charge becomes

o1 _
Qi+ 05

L, K, (31;3 [
T+(1+K1)r[ T) _z]

1

vk () (5

p.16 The second formula should be replaced by:

8p

=2
I, = SAt|(1+26%)g@) — 22~ 26| exp (—9"-+ L;I) .

where

9 =% A2
e
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Dr. Fritz Schneider (CERN) 1983, genannt "Emmesse Fritz"
*1928 Rodenbach/KL, Auf den Felsen
+1989 Stahlberg/Rockenhausen
Er wurde 61 Jahre alt.



"ER MISST SICH GRAD DEANNERT HANN!

Heit Meddaqg trefft mich faschd de Blitz::
YE: Verl ebungsliaard vum - Schneider Fritz',
krei sehd mer mei Fraa ins techde 0Ohr,
Teh denks zutersehd, es is net wohr

doch wie ich a mei Au uffreifl,

do steht es vor mer. Schwarz uff weil

so deidlich, daf mers glaawe kann -

Er misst sich grad gednnert hann!

Wie konnt dann sowas nor bassiere?
Viel leichter kammer F16h° dressiere,
wie so e Mann an sich zu binne.

Jetzt san mer mol, wie konnts gelinge?
Das hann ich werklich net verstann -

Er misst sich grad gednnert hann!

Des Mddche deht mich intressiere

wo so e Kunschdstiick konnt vollfiehre.
Ei, demm sei Blut muB hddBer sin

wie Lava innem Atna drin,

schunn wdr der Eisberg net geschmolz!
(Dodruff is "Sie" bestimmt a stolz!)
No so em Junggesellelewe

mufl der im siebte Himmel schwewe.

Dem werd die Zeit bestimmt zu lang -

Er misst sich grad gednnert hann!



Wie ich en im Geddchtnis hann

war das.e.rvuhiger, stiller Manmi

Der wollt doch vunn de Mdad nix wisse.
(Ich glaab, noch netemol vumm Kiisse)
Is niemols in e Wertschaft gang,
trimict Wasser sechunn sei Lewe lang,
Hat Wert geleet uff sei Frisur

unn uff sei Adonis-Puschdur,

hot immer Handschu an de Henn

grad wie e richt’ger Tschentlemenn.
Kurzum, er war e feiner Mann -

Er misst sich grad gednnert hann!

Unn was des for e Baschdler war?
Vunn dem, was annere fortgefahr,
aus roschdige Schrauwe, Kabelende
baut der die dollschde Instrumente.
Der baut aus Mickedroht unn Zinn

e Fernsehtruh’mit Hausbar drinn.

In Genf, hann neilich ich geheert
at er e Masehinsehe yvorgefehrt,
des macht unner Annerem newebei

de Schweizer Kees trichinefrei!

Unn was der sunschd noch alles kann -

Er misst sich grad gednnert hann!



Unn singe konnt er, wunnerschi,

zwd- dreistimmisch als ganz alla

veel besser als der Elvis Preslich,

dem sei- Gesang der is jo graBlich.

Duht seller Mensch es Maul uffreifBe
bringt der e Schnellzug zum entgleise.
Dem sei Gesang is doch e Graus;

der zieht em jo die Socke aus.

Ganz annerschd war dem Fritz sei G sang -

Er misst sich grad gednnert hann!

FaB” ich”s zusamme jetzt am End:

Er is e vielseitig Talent!

Dann was er duht unn was er schafft

is werklich alles "sagenhaft™".

Des gebt e gurer Ehemann

do hann ich garkad Zweifel dran.

Als Freind muB ich en jo gut kenne!

(Ich darf mich hoffendlich so nenne?)

Unn wann Ehr mol verheirat’ sinn

unn kriejen Eier erschdes Kind

mell ich mich schunn als Pate jetzt,

unn hoff, die Stell is net schunn b setzt.

Met Kinner war er immer schunn ganz narrisch

e Sticker viere hat er sich gewinscht - orre err ich?
Ich glaab, ich hatt” en richtig doch verstann -

Er misst sich grad gednnert hann!

Edgar Scheuermann



Weitere Arbeiten (u.a.):

32283 [CERN-PS/F5-3} PULSED PROTON S0URCE
FOR HIGH CURRENT,. |[Fritz Schneider] (European Organ=
ization for Nuclear Research, Geneval., Jan. 1957, 6p.

The paramoters involved in the design of a pulsed proton
source for high currents are considered. A proton source is
described with the following characteristics: r-f pulse time,
2560 paee; extraction time, 10 ysec; and cup current at 3 cm
behind canal, 150 ma. (D.L.C.)



