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Lo Independent evidence that g=2 (to
~10%) comes from the coincidence-of the polarization axis

. with the velocity vector of the stopped w’s. This implies that-
the spin precession frequency is identical to the u cyclotron
frequency during the 90° net magnetic deflection of the muon
beam in transit from the cyclotron to the 1-2 telescope.
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...... experiments were in progress at Columbia University and
are being designed at the Joint Institute of Nuclear Research and in the
University of Chicago ......

Marshak:
....... there may be another fundamental length coming in here

since the p meson is different from the electron. It may have a structure
yielding deviations which are not quite so small.

Telegdi:

The fact is that everybody has been thinking about the (g-2)
experiment ....

..... common impression that the first order term is well accepted
and the real interest is to go beyond to the next order which is known to
be different for electrons and muons.

NOW I understand that some theorists feel that maybe even the first order
correction might be affected for the u meson by as much as 10%.

Tamm:
Of course for the @ mesons we can expect quite new effects

because of the large mass of the u meson has to be explained and they
may be coming in far earlier than in the case of the electron.
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Fig. 6. — Computed orbits at the ejection end of the magnet based

on detailed field measurements with the iron block (Fig. 61) in posi-

tion.” The downward movement in the last turn is due to the falling

off of the field at the end of the magnet; but this actually improves

the ejection by bringing the orbit away from the corner post of the
vacuum chamber, |
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Shims profile for storage
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Flip spin +90° after muon stops

N+ - N_
N++N_

A =

Forward telescope

+

Spin forward - no asymmetry  Spin transverse - large asymmetry

Advantages:

Flip angle need not be exact
Telescope efficiency irrelevant
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Four miracles of Nature

1) Easy to store muons in a magnetic ring. Just inject pions and wait.
2) The stored muons are longitudinally polariscd

3) Decay electrons come out on the inside of the ring and tell us which
way the spin is pointing.
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F INAL REPORT ON THE CERN MUON STORAGE RING‘
INCLUDING THE ANOMALOUS MAGNETIC MOMENT AND
THE ELECTRIC DIPOLE MOMENT OF THE MUON,

AND A DIRECT TEST OF RELATIVISTIC TIME DILATION

1. BAILEY 1, K. BORER 2), F. COMBLEY ¥, H. DRUMM 9,
C.ECK 9, F.JM. FARLEY 5), 1 H. FIELD ©), W, FLEGEL 6) P.M.

HATTERSLEYT‘7) F, KRIENEN 6), F LANGE 4) G. LFBEE 6)

'CERN
> DNINFORMATION
CIENTIFIQUE

s







A

dunkes.
e F

Gy




. 198 10-DEC-74




153 25-00T-74 @3:36:12

o FRR

0
[

S 1eM dem o ogEm

B . Lo T s Lo . - i




10°

102

' DS e 189232 |

3 L s 232275

- w0 e U W 275-318 :

B AT W 38362 -

- AT "...,,m'n., 1 My :, .
l | | | |' lll " "“I W', 491-534

16-59 usec

59-102
102-146

146-189

{ |IIlII|

10

20 30 40 50 60

Time in microseconds






Figure 24 At Brookhaven lational Laboratory, summer 1984. Standing, from left:
Gordon Danby, John Field, Francis Farley, Emilio Picasso, and Frank Krienen; kneeling,
Jfrom left: John Baiiey, Vernon Hughes, and Fred Combley.
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Improveiets mtroduced in BNL 821
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Magnetic field averaged in azimuth,
expanded as multipoles

B=Y c,r"cos(nf)

Muon distribution M(r,0)

B = D f M(r,0)c, r" cos(nB) rdrdf
n

D cnf M(r,0) r" cos(nB) rdrdf
n
=y ¢, 1,

n

I, =f M(r,0) r" cos(nB) rdrdb

I, is n th moment of the muon distribution

n th moment only couples to multipole of same n

If I is small, higher multipoles do not change B
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Multipole expansion of B field | |
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Small effects in the counting data

Signal overlap
Extra counts at early times
Gain change with time

Horizontal oscillations
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* pileup subtraction. No energy scale correction was done.

& > 3.5 GeV  Yaw clafie



Chi .

Pileup Systematic with smaller steps

1.03 -

1.02 —

01 0 0102 03 04 05 06 07 o8 09 1 11 1213 12 15 16 17 18 19 2 2.



Number of Positrons/150ns

t 99 et

First 50 us

i1 32-350
Last 30 us it 4P i
¢ 1§ ‘
1t
350-700
7 1 ] '
50 100 150 200 250 300 350

Time (uis)



Number of Positrons/149ns
s =
7] ()}

[y
()
E Y

[y
(—
w

1 Illllll (] 1 lllllll 1

tovo sl
Y

0-100
100-200-

200-300
300-400
400-500
500-600

600-700

700-740



Blind analysis
Separate analyses of .

Values in ppm with common offset

frequency statistical error systematic error
BNL group 143.37 1.24 0.17
Boston  143.25 1.24 0.25
Illinois 143.30 1.23 0.10
Ratio method 1 143.37 1.28 0.14
Ratio method 2  143.03 1.28 0.16
y, :

Two analyses of wp with common offset, weighted according to
number of e* detected hour by hour,

agree to 0.03 ppm



CERN with latest A
BNL - 97

BNL- 98

BNL - 99

world average
Theory

difference

difference (ppm)

1079 x
11659 23
11659 25
11659 19.1
11659 20.20
11659 20.26
11659 15.96

~ 4.30

3.69

Values of muon anomalous moment

error (ppm)

7.3
12.9
5.06
1.34
1.27
0.57
1.39

1.39

2,650
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