Number of Positrons

Decay e spectrum at the PEAK of g-2 oscillation




Number of Positrons

Decay e” spectrum at the TROUGH of g-2 oscillation
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Energy (GeV)
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Determining a,

Separate and Independent Muon and B Analyses

Four analyses (Boston Univ, BNL-based, Univ.
[llinois, Univ. Minnesota) determine R:

R =(f; - f, + offset,)/f;

Two analyses determine B, actually proton NMR

frequency:
AB/B, = (f, - f; + offsety)/f,
Final answer is:

£/f,

a»:
My/py, - /K

Wy/pp = 3.18334539(10) (World Average)

Qpen the “box” only afier both analyses are final.
(Remove offsets)



dN . Ne e € (1+A cos lant+d))
E>26eV

Challenge to obtain acceptable y”/dof with
10’ events in one histogram!

~Yooo bing
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Phase—space plot for muons with X0 = 0.0 mm

"Irrf'l'll||'|||1'|'l l'lllllll'll'lllli'll'l':

s
;

i'!




Sciuéilhﬁna Fibor Beaw Meniter

D.Smm thick
1 3 .S'Pnoiu:)

Eiber2

iU Libers
S Centen
o- Filoer

o e . il L i 1 & & - i

g0 | Liber,

10

oF . - =

- . L 1 | | | 'l:"l.

o . k k k e m il i .I__ i _J i & 2

I 2 3 &



su0joid paios Jo 22UIPIAD Suideios ajodnipenb Ay £
pue *Kauanbaiy uoneiaq ‘Asuonbaij suunp (OZ1°(0 01 9¢1°( woiy
UOLIRIO ISB] JO JUIWIDINSLIA] saBueyd Suu 25e10)S JO anjRA—U

- Z1 9Ly = ') ‘Burdesog A) £ o
Z1) 2Ly = ¥} ‘Buidesdg oy -

Aousnbas3 uoneloy Ise4 uojold 0005 wﬁﬂ
_ | oon
< Asuanbai4 uonejoy iseq uonpy L —
doei ] 1aq1q dBuig PIONUR)) weag [e1pey Jo
JO WLIOJSURI [ JALINOY 158 uonnoAy wn)—Ag—uin |

_ uonisoduwio)) pue SONUBUA(] WEIG JO JUIWINSLIJA]




| Wegpn we (1-Ti=n)

025 . :
Qf:-.nz e
0.015 S +
0.01 - S
0.005 B 3 i
0 ] -6 Bl baaaa ligas |, o
s 10 15 5 M 15 20
CBO amplitude det CBO phase (rad)  det
] ®
1160
& 140 L4 f

.
120 A "1‘+Jr++ Jr*'?‘

469.5 wesbeesnbasssbis ol esiy 100 T I, P P
5 10 15 20 - 10 15 20

fe det ty det




Z6vIvE Yibu3)
2dAy

(9 E Jnds

Z uaajl

Evev uny

ve o B2 22

L2 02 61

Bl 4l 9l
$1 o Pl o Kl o
EL o B DL <
6w By L
Do e Vo

Bt B ol & |

uoI323alur uon\



Positron Signal

e 80n see. |

digitized with 400 MHz



Double

P ulse




T —pTea—

N, = eV [N, + A, cos(w,t + @,)
+ Ay, cos(2m,t + ®2p)] x FF(t)

Pileup is proportional to rate squared.

However, statistically we can subtract
pileup:

Mid wert Method
' Eagtern Meddhem nia
Methed
= tR t

Pileup level is about 1% at earliest time of
fits.



Energy Spectra

No Pileup Subtraction

Early Times(31-44ys)
Late Times(196-533us)
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Alex Trofimov 1999 Anaiysis  ( B.LA.)

x’/dof = 12.3/11

—— — - - —
- T —

R vs. 1999 Run Number

170




Parameter Stabili
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27615 | QTR
2.7613 - ML LI
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Independent Analyses Results

Institution | Produ | Fit Start | Para. ¥ /DOF (R + statistic:
ction time Fit error)
B.U. I 32us 13 | 1.012£0.023 | 14325+1.2
BNL-based | 1 32us 10 | 1.005+£0.023 | 143.08+1.2
Ilinois I1 25-56s 9 1.016 £0.005 | 143.30+1.2

Minn 1l 34pus’ 3 10986+0025| 1433712
* average start time.

13 fit parameters: CBO, lost muons, pileup (¢, from study)

10 fit parameters: CBO, lost muons (Eastern pileup subtraction)

9 fit parameters: CBO (lost muon counter used for 1,
Midwest pileup subtraction)

3 parameter fit: A cos(w,t + @) + *!:2./161:2 to data:

Ni(t+7/2) + Ny(t-14/2) - Ny(t) - Ny(t)

Nj(t+14/2) + Ny(t-1,/2) + Ns(t) + Ny(t)

Method 3 has lowest statistical error; however higher levels of
CBO, etc. Higher x*/DOF is understood.

All numbers agree within standard statistical tests.

The final answer is the weighted average of 1-4:

R,y = 143.17 ppm; Stat error = +1.24ppm



99 Systewmtic E'rvors

~Source of errors Size [ppm
Pileup 0.13
AGS background 0.10
Lost muons 0.10
Timing shifts 0.10
on oscillati 0.08
Binning and fitting procedure 0.07
n oscillation 0.05
Beam debunching/randomization 0.04
Gain changes 0.02
_Tatalsystematic error on w, 23

SPin TeégrAances LC‘J.C‘JI‘PPM

Source of errors - Size [ppm]
Absolute calibration of standard probe 0.05
Calibration of trolley probes 0.20
Lrolley measurements of Bo | 0.10
Interpolation with fixed probes 0.15
Inflector fringe field 0.20
Uocertainty from muon distribution 0.12

~ Others { 0.15
ofal systematic error on wa. . Q4

t higher multipoles, trolley temperature and its power supply wolt-
age response, and eddy currents from the kicker.
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Conclusions

99 run: a, =116 592 02 (16) x 10™°
SM! a, =116 591 59.6 (6.7) x 10™°
Difference: (42 + 16) x 10™'°

(3.6 £ 1.3) ppm or 2.6

Coming attractions: now analyzing
2000 run p" data, with result probably

late 2001 or early 2002. (~Y¥X saevd)

Feb.-Apr. 2001 run with p'".

1. A. Czarnecki and W. Marciano
Nucl. Phys. B(Proc. Suppl.) 76 (1999) 245.
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fieldmap 2-5-99, trolley center probe
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