Measuring sin’6, While
Struggling Against Obscurity

“The SLLC ? Are you guys still
running ? And by the way,
that LEP A, , measurement
really nails the Higgs mass,

~ doesn’tit 27’

P.C. Rowson

St. Francis Yacht Club
October 5%, 2001




There has certainly been incredible progress
in electroweak physics since the start of the
Z-pole programs at LEP and SLC.

1988 Munich Intl. Conf. XXIV The present
* M, error of 700 MeV. M, error of 2.1 MeV.
* N, <06.7 @ 95% CL « N, = 29841 = 0.0083
* § 5in’By, = + 0.0043 v § sin?Q,, = = 0.00017
* (M hsm = 50-200 GeV (M Ihasm = 181 71 GeV

* (Miggiges s < ~1 TEV. « [ < (im0 hagm < 195
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S,T parameters — a useful metric
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This huge improvement
in this MSM test is
Jargely due to LEP’s
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After all these years ...

Preliminary
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...the LEP lepton asymmetry and tau polarization data and
SLD data are in better agreement than ever. |
- However,
the LEP hadron-based asymmetry mean differs from the
global leptons mean by 3.30,
while the SLD A, _ data are consistent with the MSM.
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The arcs are a complex spin rotator,
but we can use them. =
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Levchuk reminds us wiyy the
Compton polarimetier shoold be believed,
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Compton Scattering References
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oo Avelilal venection lechmique

This method, due to M. Zolotorey (and Fresnel}, relies on the fact after a total

internal reflection, the components of linear polarization parallel to and perpendicuiar
to the plane of reflection undergo different phase shifts &) and 8, respectively, so that
the two components are relatively phase shifted, It can be shown ( see texts such as
Smythe, Jackson or Lamdau/ Lifschitz) that the velative phase defined as

§=68.— 8,

wangbive T,
i a TRnwe qmmtiqtmﬂ?his means th
reflection, become ellfiptical with 3
index n, and for an ihcident

at in general linear light will, after a total internal
known handedness. For a material of refractive
ngle 8, the relative phase lag § is given by :

. =t ' o |
"‘-":,;hﬂ.w,a:==»“'=""wj & it 0038 ) 1 b ﬁ\i&&-‘}; L) & ]M‘:;E; |
tan(z) = = 3in?g — —. N m
2 sin2d n? A= S

¢

M st sans bk B orismn hana i Mpinivafet
o @ ‘HH M un bn o sltng- txis 1 Vi ﬁﬁ{

mirror |
E— O we ‘ )

gt

laser

orism

linear polarization at 45 degrees
to harizental plane

Figure 1



a: QiE . sid - .

A S T lq“i.aqlal‘ﬁilliili_l%ilt}xa_iiiil\fj
_ e ¥ m.m?m%%g& m_mgmw \LTEEN m,‘ me i »m %&\mw@)&w@g@m W
50 L 4 )
m
Mun.g o
20 L.
E o
E 20
(£
th
M
= 10
i
|
=
= oL
-0 1.
=20
fr.xtt&!,%milisl,isrisii14,L.5|i&i,inrq.t_\ixl_ltsi . L
440 460 ABQ 5o B20 540 RIae BRO OO
| : NANOMETERS




High Precision A, ; : Specialized
Experiments and Crosschecks

Early Years (1992-95)

® ¢ bunch heliowy trensmission verification

Strong curremt/helicity correlation setup in SLC
verified synchronization of Z & pol data that is
automatically provided by hardware —Extinction
test”.

® Lanae Moller posamimeior/Spin ransport tests,

- Moller polarimeter, and $pin rotation solenoids used

to verity the integrity of spin transport ; precision
Compton polarimeter (and the photocathode Mot
polarimeter measurements) are confirmed to ~3%.

* Spinorotation via S0 ar rajectory perturbations

Spin manipulation w/o spin rotation solenoids
allows for adjustable arc spin precession sensitivity
AP/dE - This is minimized, as is the beam energy
spread, and chromatic corrections to the polarimeter
measurement, m 93 at >1%, are reduced to <0.2%.
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SLD Datetsking {1 hour)

Praferred Timé: Saturday, Aug,

SLD BEAM FEXTINCTION TEST
M. Woods
Q7-31-%2

PLSE SETUP (20 minutes)

1 adwvance
volarizer zfter CBS

- Put CPS comtrcller in manus

— Add guarter-wave plate an
Pockels Cell

- Align guarter-wave plats

- Put CPS5 controller in auto sdvance

=
s}

SETUF (30 minutes)

- 2Adjusgt RBRIC and Foous 2 znd Lens Box to achieve
nominal beam 1nt@n517“ znd noige conditicons
art IP

— All S5LD subsystems should bs up

= Dumper positrons in South Arc

3. SLD SETUP (10 minutes)

- Setum"ﬁ%ranaom triguers; oge—at-t—irwnd ‘
eRe—at—Ori~Hz £ .30y Cnae™) date (M Aw ) ety

— 51D tekes data for 1 how-.

5. Festore PLE (15 minutes)

= Remliove quartey wave plazs and polarizer

g, Festore DBeams

- HRestore BIC and Foous & and Lens Box
- Recover Collisions ar T1E !

7. Restore SLD Trigger (10 minutes)

TOTAL TIME RECUIEED: ' - 1 hour setup

- 1 hour datz taking
= 15 minuts =18 reCOVErY
- Tims to recover collisions?

- C830 teo start
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High Precision Ay : Specialized
Experiments and Cros schecks

1 .ater Years (1995-98)

o Two additonal pelenimeier detectons operais.

Two detectors of the Compton scattered photons

(the Compton e are used m the primary device),

with divergent systematics, calibrate the primary
- device to 0.4%.

e 7 peak scan for cnerhy spociromeen e alivraion,

During the ‘98 run, a short three-point peak scan
(~10K Z equivalents) was used to calibrate the
Espec system against the LEP Mz. Results increase
sys.error due to 8B, t0 0.4% (priof estimate was

0.3%) and indicate a smail offset.

e Dedicated experiment verities ¢ s unpoiarized

At the end of the “98 rum, an experiment using the

Moller polarimeter in End Station A confirmed that

is consistent with zero (-0.02+0.07%), settling a
tanding question. ‘




larimeter Crosschecks

Two-detectors semsitive to Compton photons, the Polarized
Gamma-Counter (PGC), and the Quartz Fiber Calorimeter
(QEC) - .ase msed to measure an energy asymmetry,

indepemdenily of the spectrometer used for the

precision Cherenkov detector,

QFC signal distribuions
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The Z-Peak scan
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The red points are ﬁﬂg@d from the allowed ranges
of the 5 MSSM parameters,

0.3
In the event of a

confrontatiom with the oz
MSM :
Can the precision data
help guide the way ?
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Assuming the above
A g valge, the MSSM
couldbe sigmificantly
Constriined (modest
factor 2 improvement,
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___an illustration of how MSSM can be bounded
by future high precision A, data.

(see:Erler andiPierce, Nuc. Bhys. B 256, 1998
for-a-complete weatement of the EW data)

... Look at a MSSM parameter - say, My
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This sort of
analysis might someday
s be done at a future LC,
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Farly Years of the SLC

* S1L.C qtmiup was incredibly painfal .

But as a result, the SLD was able to move onto the
e promptly when the Mark [T moved off.

* Polarized beam — the centerpiece of the 5LC
program - also came late ...

But:the SLD was able to put this tool to use for the
' , leading to several “first’ measwremacnts.

fition, the source worked beyond expectations.

In the Later Years

1an I (for-one) ever imagined-it would.
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Last but not least ...

* We never had to try the Plasma Lens !




