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Reraur fesiuTs aom MTeV

1) Bewt mp DeTeCToR

2) PHrsics MenU (romes i rcuorme)
3) Evcereoudik, Mione AvGLE

4) Decay SEMRCHES
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F 815 (N&V)
- High versy neubrvo deep inelastic m"‘%f:ﬂ?
ak Fermilab
- Refurbished Lab E (ccrR) defector
_ New sin-sebcted netrns, astuestrno beaws

- New dec?/ A etector allows searches
‘)cor' e_xoﬁ: Paff‘:'cle decajg
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The FNAL NC neutrino beam
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Neutrino energy distributions in v and  modes:
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LAB B NEUTRINO DEFELTOR

v TARGE T/ SAMPLING CALORIMETER

148  STELL PLATES (~3m % 3m x 5em)

84 LIQUID SCNTILLATOR COUNTERS (EWRY 2 PLATES)
* UNSEGMENTED
* FAST TRIGGER
* SHOWER ENERGY MEASUREMENT

49 DRIFT CHAMBERS

« LOCAL)ZE TRANSVERSE. PosImON OF SHoweRS
. TRACK. MUONS

DOWNSTREAM TOROID SPECTROMETER

« MEASURE MOMENTUM  OF HARD MUNS WHICH
DoN‘T RANGE OUT IN) STeel.






EB15 PHYsICS MENU

FLECTROWEAN PHYSICS - DEEPLY INUSTIC sckTEawc
sin'6w, Z, TRIDENTS +
MIXING AND OSCILLATION:
V= Vo APPEARANCE
V:-‘ \?;;_. (sEPaRTELY ) j MONG
Ile FRoM  CHARM onwcnw} QUARL. MIXING
QCD:
STRULTURE FUNCTIONS
STRANGE SEA DISTRIBUTION
EXOTIC DECAYS:
VEUTRAL HEAVY LEPTONS ¢
KARMEN TIMING- AquAL/ SV
HIGH-MASS  NEUTRALS (womsns ienrs) -



CLECTROWEIK PHYSICS WITH
NEUTRING DEEP INELASTIC. SCATIERWG-

po( )

L

NEUTRAL (URRENT S

s (@} HADRON



Lectooncnr. MIKING ANSLE

"2
SN, = Mw
oM

(V\e,aszrwm‘t & Ry is Qi La_ efrars in chanm
Quark wass avnd  sea _gu:mk dstrbutaus

=—> Asul], fuded 4 0003,
not reaﬁg, comfeéffin with on-shell

M, Mz diect wersuremsdls

No stcu.Q sw.'gv:é} o H:’aas waaSS -



CNTCR  THE PASCHOS -WOLFENSTEIN
RELATION:

R"‘ GNQ - JN(_ /1 ' Zgw

(i
\
L
!
i
4
=

o QuAt-ANTIQUARK SYMMETRY (N SEA

=> Sl QUARK. DEPENDENCE
CANCELS IN R.

o CHARM DRODUCTION DEPENDENCE /s oatf FROM  CABIBRO-SUMRESSED
SATTERS OfF o, cuce *

o WEISUREMENT oF B REQUIRES SEPARITE
V, b BEAMS.

- DRINCIPAL MoTIATION For E815 A
THE SIGN-SELECTED QUID TR BEAM.



MATOMY OF A CHARGED - CURRENT NEvTRINo INTRACTON

| hlllll.lllulnhluh
. ‘-'-.Eym m‘___* "|'H '1!1»1-} wr o

- 91‘526-% DEPOSIT IN SCINT. COUNTERS —
i £ s 575GV
EMERGING MUON
(M. |ONRiNG DEPOSIT)

HWKML MUW Tm(k o

Tt AU

TARGET ] CALORMETER.  TOROID STCROAETey, Douesrecen

TRACK N G

X=DRIFT CiiMBe AT BEW ANGis P - 1975 &4/

NEUTRAL. CURRENT = SIMILAR SHOWER, NoO MUOL)



A HUGE OVERSIMPLIFICATION:

. USE EVENT LENGTH' cUT OF 20 couleks
(80 INCHES STeEL PENCTMTON) T sutsTicaty’ SEPRATE.
CHARGED ComEMT,  NEUTRAL. CURRENT SENTS

. DETALED BEM, DETECToR, MONTE CARLO TO
UNDIRSTAMD  ACCEPTANCE, BUCKGROUDS

PReLimntgf RESULT:

g o (onskell)
<inl) =02253 000142000

A NEW RESULT CoMiG  soodl WITH
REDUCED  SYSTEMATIC. ERRORS .

ALRENDY: - CoMEnmIE.  DIRecT M MESURBMINTS
- MOST PRECISE p STTERING MERSUREMENT
_ rR(T MEISURSMENT OF FRSCHOS- - WoLFENSTEIN  REATI o



Converting to an My Measurement

My
M;*

.5 p(on—shell)
sin? e =1 —

NuTeV Prelimz’naey:
My, = 80.26 £ 0.11 GeV

80.360 +/- 0.370 o i UA2

80.433 +/- 0.079 8 CDF*

80.482 +/- 0.091 o DO*

80.449 +/- 0.065 - ALEPH*
80.308 +/- 0.091 e DELPHI*
80.353 +/- 0.088 — o L3*

80.446 +/- 0.064 . OPAL*

80.419 +/- 0.038 b 4 World Average

80.26 +/-0.110  —e—i NuTeV*

* ; Preliminary ;

799 80.1 803 805 807 0.9
Mw (GeV)



Comparing Experiment to Theory
Within the Standard Model,
The combination M;, My and Mz predicts the Higgs Mass!

My vS My, 68% Confidence Regions

« (Gev/c?)

M
8

30.6

go M

FNAL Average

o 140 160 180 200

A light Higgs is favored!



FXOTIC PARTICLE SEARCHES

L ONG-LVED NEVTRAL PARTICLES WHICH INTSRACT WEAKLY
AND DECAY To Twp CHARGED TRACKS (+ PERHAPS A NEUTRA) °

i 7]
(CENERICALY, N i

“Tree  sEMROuES For N USING DECAY CHaMnL

e« NEUTRAL HEAVY LEPTONS
(mass 0.2.-2 GI)2)

e KARMEN TIMING ANOMALY
(wass 0.034 Gefe’)

s HIGHER-MASS SEARCH
(I\lats >2 Ge%‘z)
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NEUTRAL Heavy  Lerrons
(NHL, L) "HEANY NEUTRINOS®)

THESE [SOSINGLET PARTNERS To THE NEUTRINeS
ARE PREDICTED IN VARIOUS EXTENSIONS To THE

<STANDARD MODEL. (PARTICULARLY W GUTs).

» NEUTRAL, MASSIVE FERMIONS
. D0 NGT CoUPLE DiRECT To W* &’
(DON'T CONTRIBUTE To 2° winTH)
. PRODUCED BY MIXING WITH NEUTRMNOS
 DECAY ALSO Bf MIKiNG WITH NEUTRINOS
. LIFETIME ProPoRTIONAL T  MIXING CONSTANTS

y A

2
Ue', Un, U AND DECA/ PHISE SPACE:

0
. <VI ' L > b U'. WHCRE V; IS 4 [EPTON Fllvorz_

Eiseustare (7 = e, pm q_-)



NHL. PRODUCTION

1> Chormed  hadrm  decass frow pmq)t

*beo{uOth in ’Pf;Ma/} W‘t, beaum
JuutPS- |
7T, K

D "

%

NEL  m< 2 6oV

2) Koom decous in sccoudlany onmbine (focused toward
detectsr)

K //«
N"‘<\NHL. m<(04 0/




NHL DECAS:

NEUTRAL CURBREAIT

‘I'

NH L T — /B
W <( or iof
V/ \v /

WE SEARCH FOR.
HH
epm %

M No b dhstraqweh
p o v



Lt/e [we sepcched for NHLs with mass >0.25 @:l/c"
in MUOKIC. decay wodes NHL=pev, v, KT, g

EXPERIMENTAL.  SIGMATURE :

. UNDETECTED (Neutean) PARDCLE EWTERS
DECAY  CHAMVEL FRRorm BEAM

. PARTICLE Decays IV DECAY CHINNEL  To Tv'o TRICKS

. AT LEAST ONE TRACK IDENTIFED 45 A MUON
(8Y PENETRATION INTO CALORIMETLR)

MAJOL BACKGROOND:
NEUTRING INTER(CTONS IN - HELIUM

BACKCROUND  CROSS-CHECK:
NEUTRING  INTERACTIONS  IN DRIFT CHAMBERS
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KEY KINEMATIC. VARIABLE
TRANSVERSE MASS (m,)

— SINCE WERE Lookive foR. 3-BODY DETAYS
WITH A NEUTRAL PARTICLE™ N FINAL STATE,
WE CWN'T RECOMSTRUCT THE ENTIRE EVENT

* TRasvRSE MASS: g = | +{pEem
P < reconstruched vertex trusverse wmomeutum
(the fo beoun dinechian)

m,= Vertex iwarant mags
- . represets (wWhin resolubior) Yo mass of

the LIGHTEST fuﬁfv’c[e_ whveh could have
preduced. the eveut as reconstructed.
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KEY KINEMATIC. VARIABLE:
TRANSVERSE MASS (m.)

— SINCE WERE [ookive foR 3-BODY DETAYS
WITH A NEUTRAL PARTICLE IN  FINAL STATE,
WE CAN'T RECONSTRUCT THE ENTIRE™ EVENT

*TRasvRsE WSS mp = [pr| +{p2end

P = reconstruches vertex trusverse memeutum
(transyerse o bewm direcion)

m,= Vertex iwarant mags

P . represeuts (wihin resolubon) B mass of
the HGNEET fafffcle wvch coudd harve
preduced. the eveut ac reconstructed.




AeTER ALL CUTS....

SIGNAL ACCEPTANCE 237,
(AVERAGcED OVER MassEs  0.25-2.0 ,,g.e,g)

Eecer 0572015 BAckgrawp EVE.
(Nexey AL FRoM v INTER4CTIOUS N HELIUK)

No Evnrs weet  orserkD.
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Tue KWMEN — Timine A/VoMAL/

-~ ANOMALY N RRIIAL TUME DISTRIBUTION
OF NEUTRINOS [ROM A BEM SP SDURCE

. NTERRETED As M N° WiTH mass 339 M
PRODVED (N 7T —=MQ" .
— WE CALL THIS PHETLE &

- Dewdded By Dedf (f-eev
- Couwp BE A NHL, couep BE AN R-PARITY VIOUTING

NEUTRALIND,  (courd BE A FLUCTURTIONY), conp ge
SOMETHING wm.m/ DIFtRaUT.

o
<,
L]

The aflowed m}@ s
a(esm'bea( 5/ a curve y[
5rucf~3!aq ratio Vs. Q° [Fwe;
fowest BR 1: ~5x10"% at
T~3.6 Hs.

bov T A"+ heavy paticle N

-

|
S

=)
e

S
s
™

BR (7240 )- BR(a%~wsible)
% 5

-
d




A{ Eﬂi we woold exfeé Q to be
?fOJa“A 6] V(A dtles r.v\ [,b}ht — S"lu’[df‘
t MHLs.

-]
E E&WR!MEWL SIGNATURE  OF Q DEcay
s THE SPoAVESLS APPERRANCE  Of AN
e'c PAIR N THE DEAf CHWNEL.

- DUE To ouz. HiGH Bam cuaey, §'s
ARE [IGHLY BoosTED IN OUR [48 FRAMLC.
THIS GivES US  HIGHER SensiTWITY THAN
VRMEN) TO THC SHORT-LIFETIME S6LUTION ——
BUT OUR SMALLER ANUMBEE OF Pioh PECAYS
(106 vs. ~10%°)  MEWS WE Wil NOT HAVE ACESs
TO THE LONG-LIFETIME SoL&Tion .
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REAITY CHECKS

THE ENTIRE AVALYSIS WAS PERFORMED BLIND:

THE CUTS WERE DETERMINED AND THE BACKSROUNDS
ESTIMATED USING MONTE CARLO SIMULATIONS AND |

DATA FRoM THE COSMIc. zm/ TRICGER GATE Om)/.

WHILE IT'S DIFFICULT TO FIND CLEAN " EVENTS IN THE
DECAY CHINNEL, WE HAVE EXamwep A Frw TeST SAMPLES
OF BAM DATA:

Sample 1: 2e eveuts wih wrong kinewabics :
P
(/77-,-?0.5 6'6%‘9 JOR. (Ev;, <15 5.:]/)

EXPCCt&J{ 2.0%0.3 cvcu"f;, observea( 1 .

SMPI: 2: 2-tmck um erents (wostly CC DIs)
(P,‘ >2.ZG¢V/§> .AND. (171>5 GeV//e ) AND. ( X e#<0‘1)' AND. (Mr< ZGJ/‘Q

Expected  41:0.6 ewdt observed 3.

Sample 3. Migher wultplicty eveals
& peety
(23 tracks ) AND. (M <10 GV 2).an0. (5515 >15 CeV). AND (Wig >264/)

E}‘pedd‘ 15.7113; observed. ()



KecousTrucTioN / KINEMATIC, VARIMBLES

~ MULTITRACK STUDY SAMPLE

e Data
oo~ Moute Carfs (ABSoLUTE NoemaL2ATION) ) WTERACTIONS

10 F__|
$5F

0 : | } ........ | |

3 4 5 6 7
Number of Tracks
> 4
$3t T
:u? 2 F i -1
£1F o o o A |
O ', { i o e - oo e e
00 50 100 150 200
Eve (GeV)
“U 4
~
g3 ]
o™
o 2 i ; Py T
~ I bl
& 0 b . R st B I !
0 1 2 3 4 5 6



EXPECTED BACKGROUND

Source FoF EVENTS EXPECTED IFreR
ALL CUTS
PHOTN  PUNCH-THROUGH 0.007 t 0.007
f(,s TUNCH-THROUGH «10
VETO WALL INTERACTIONS 0.036 *3:3%%
CHARGED CURRENT DEEP INEWSTIC O to.040
NEUTRAL CURRENT DEEP INELASTIC 0.020 * 0.020
QUASIELASTIC  (HARGED  CURRENT O * 0.00%
NEUTRAL CURRENT ZesONANCE PRODUCTION O 0003
DIEERACTNE  PIONS & 107>
&' “TRIDENT  PRODUCTION & 1073
TOTAL 0.06+0.05

(PROBABILITY OF THIS FLUCTUATING ABOVE
ZERO EVENTS S 676.)

SIGNAL ACCEPTANCE: 0.5
S/5T. ERROR o s80K ﬂwﬁ’ 1217



Tue Qo SIGNAL REGION

Empty

S‘b WE SFT A L’M!Tuo




B(m —» uQ%)B(Q° —> visible)

Limits on Q’ rom T-p o(eca)/

-] ,
10 |
10 : |:|r
!Oﬂ “I Ill- OO0 Il o
TR s 15 excluded

RSN AARXE A % E8 exciu
=11t S (this result) PSI excluded
10 0N
-12 |'|_ % ‘
10 g :.g.’
-13
10 F
-14 F
10 |
T KARMEN signal region
0 ' 90% confidence (stat)
-16
10
-17 : : L !
10

| | 46
- _4 -2 0 2
- 6 log(T(Q%)) (sec)

o B39ME Neutod
Baz.isﬁw A f?fm%go el‘af “Seaych tor a

© PRI 1000) 4043 .
f,w 5,& iw i;a‘ﬁ A}gag R 254



SEme For. Hiokmiss N° DEcays

My > mDs

PasstBLE' SOURLES:
o NHYL: Sim. Jar cw.'ffv.'é} as DELPHI [n thus mass ramyr
“_B PALSOW. olea?s n tua,e.{‘-
- DWEC{: pmo[uo‘(:am (9} nué;-to Hyncﬁbv\ /A
%
bé!wl $Lte19‘mz, V\Z}‘KNHL

- csﬂ!:’:\o: Poriithed  n anconstramagd SUS}/
"Pa;f'{)ywluclok " pr:-'w‘a, targed

.

- R- Daf#} u,obén} %-—"/{/A ev afecys
wodd  be visible in deza.} CMMMJ

PRODUCTION vy
~~,0 .
g2 —— : . / Z
i »o :M‘( i; .4‘2"
....._4.....'&_-——-’ ,

4



Wy 1S THS SARCH DIFFERINT?

{) Were sRcaG RoR A GOER Nl
—> NOD KINEWTIC TS

W SXpECT MORE v INTERACTION. BACGREID
AT HGH TRINSVERSE MASS-

3) PRIOR KNOWLEDGE

IN 1997, DURING. DATA QUALITY STUDIES, A
CANDIDATE 2 EVENT WAS OBSERVED WITH
1o TRAVSWERSE MASS- (09F%)

0 RECOVER. FROM THS AD MNMZE BIS:

, DEFINE EXCLUDED SNAL REGION for
SURSTAUENT ANALYSIS STUDIES
BLE; STRONG-
S

« STICL TO CUTS IN pRoPDSAL  AS MUCH 4AS Possi
M- BASED MOTIVATION  FOR AN)’ vew CUT

. BYNG NEW PEOPLE INTO ANALYSIS  GRIUP
. §ET UP BUAD 'sTupY RBox€s” TO TEST MONTE CARLD



Henmss N sareh 2equratenrs
TO soATT D -TRAKK GVENTS Wit Goob VERTEX [N HELIUM:

- (00D TRACK, VERTEX RELONSTRUCTION
Proudo Y/ /008 <10, 1Y ks AT, P gt < 10
A .

-~ TWO Tads ONLY.  No o kit
Third Aowedream track from S-n!!g, 's aflowed.

- EMERGY, PARTICLE ID
B2 266 Eppn e >10 6, S s > 12.eff

- FIDUCIAL VoLUME
Vertex M)lﬂ <50 nches, £ it loast 40 nches o 30
From any drift chauber waterial

~ HIGH MASS: My >2.26e))f*

= CLEAN CUTS" USE HIT MUTIPLICITY O REMNVE v SCATEERS
o No edtra ol clusters m calormeter

'$4M£sw’wdowctf@mofyeft& ) .
e 27 his totad in 2 chambers DS of wrt% in at Jeast one view



EXPECTED  BACKGROUND:

- DOMNATED B/ A FEw) THOUSAD v-DLS
INTERACTIONS IN THE DRIFT CHMMBERS.

PLUS:

~ 150 |NTERAQIONS (N THE HELIUM BETWEN CHAMBERS
/-\Nn LE 5 | MPORTANT

INTERACTIONS (N SURRSUNDING. MATERIAL. (MostLy THE
UPSREAM VETD AND L4BORATORY FLOOR) »Wiok-ANGs' Ke. (uésiicise)

PUNCH -THROUGH OF MUONS (MosTey vero€d) OR NEUTRALS
EROM  NTERACTIONS IN UPSTREAM BERM ~(NEswoidle 2dckoaum)

NON - DEEP-INELASTIC. INTERACONS: QUASIEUSTIC SUTTERS,
RESONANCES, “TRIDENTS" DNFRAQWE  PRopUCTION
(ALL OF THESE PROVE NEGLIGIBLE IN THE £vD)

CoSMIC. RaYs, MULTIPE INTERYCTIONS, - - - (NEGLIGIRE)



1BOUT THE INFERACTION MONTE CARLO:

- INCLUDES  DEEPLY INEASTIC. SUTTERIN G-
QUASIELISTIC. SCATTERING-
RESONANCE PRODUCTIDN
DIFFRACTIVE PRODUCTION
TRIDENTS

= FRicMeNThTion  BY LEPTO/IETRET, CHEkeD AGRINST
A Rom Reke, EMC, CaR, NoTol

o INTERFaceD To LEANT WIT-WDV/EL MoNTE CARLD
- NOISE/ACCIDEMTALS  FRoM THIA OVERLAYS
o NORMALIZED To 2 Trick. Tumd Wik HARD M

o MONTE CARLD AWNALYZED WiTH FulL DATA
RECONSTRYCTION.



CROSS-SECTION THEN FRoM MESUREMENT
IN  TARGET-CALORIMETER.



Does ‘Hw.l Monjta Cafﬂg u(oal&
truck Muﬂ.ﬁfﬂc.i&é, mu%?

> 2 TRACK EVENTS WiTH MUON INTD TorelD [>13 G‘b)

Events
W0
('

50

40

30

20

10

BLRLAR B A S B SRR T _'I_'I'_T"l'“"l"T T _I'_i_]—l_'I'"T"'"‘l"'l'_l'_l'_T'T T

Orl'='1"=l I..l_i__l,,.l_..iilkll'!l11_._.11__1..Lt.._l_l_:lll“"l'll'l"'l—i
0 1 2 3 4 S 8 7 8 9 10
Number of reconstructed particles




Events witi 32 600D TRACKS:

100 -
- + DATA

— MC

Events/25 inches
o
o
i

ol
o

40 +

| N

Tk \

-3000 -2500 -2000 -1500 -1000 -500
Vertex Z position (inches)
EVENTS:
B02 observed

5’009 AGCREEMENT
BETWELN DATA ’ MC



EVENTS WITH 22 GoOD TRACKS

o) 04
o o
—I LI 1""1"'1_1_

[ i B D R DR R B

+
(&’

Events / 30 inches

120

100

80 -

60 -

40 -

20

'_r‘:_ +

L] ¥ . L

0 R [ — o [ S , W
~-300 -200 -100 0 100 200 300

Z.oex distance to nearest chamber (inches)

TAIL OF MISRECOMSRUCTED CHAMBER ~ INTERACTIONS
IS WELL MODELED.



CHIMBERS SURGIALL 2eMokD):
EVENTS WITH VERTICES REOMSTRUWTED N HELium

+ DATA
I —~ MC

LY

| _ | +J_ _L_
-2500 -2000 -1500 -1000 -500
Vertex Z position (inches)

’!T"I TI"I —I_I—I'TTI" l‘l_x

Events/50 inches

TTm_I"I_ I'T T 'rl—l‘_l

. — ek sk e
QN & W O N G

|
()
Qv
aj

0

N

(Lotnmtnminum-h

O e

Data/MC ratic

~a

T 'l"rl"l"l_l_l—'l_l—l—l—‘—rl"l"rl Wr lT]
B
L
ke
4.

b,

_I"I 'l”T'I"r'T'F‘T‘I'T

&’

“ % -jljrlL ﬁ ]l #{Iﬂ Jf

i _ . :
00 -2500 -2000 -1500 -1000 -500

ertex Z position (inches)
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BLIND STUDIES

o CHAMBER RegloN:  (anmead’)
ALL SIGNAL ANAL/SIS CUTS, [N uUgered Fipucle CUT
IAZCH‘MJ < 6 inches,

MoDE | Me ewr I? OBSERVED A MC  NormaLizep

JAp 1.6 ] 0 | BY "FRST PRIMCIPLES”

mMe 1.8 1

= f 2 > 167 sys. Gror
- INTIBOX" WITH REDUCED 7 cuTS

o 29T VERTICES ANYWHERE

2T VERTIES IN HELIUM

> 2. TRACK VERTICES

“INERMEDIATE” FIDUCIAL. REGION: 4" < [Ae.



Data/Prediction

How WELL DD STUDIES Acm’?

T T ¢/ndf 3694 / 4|
- | | P1 1 0.8742

? ‘ IDATA:

| | o)
I [ # R

PREDICT :

I | : 14

]

T Expond pm | 2mall | 2m >40in  Multitrack “,'.mm‘f‘“t_‘

Antibox

OVERALL, PRETTY WELL-  BACKGRUAD ESTIMAS ROBUST

SOME EVIDENCE oF ~I3Z  DericiT IN DTA;
QusISTENT WITHIN 167, SYSTEMATIC ERROR O~
“EIRST PRINCIPIES"  NORMALRATIDON.

ToR Gl RESUTS, NORMALIZE T A DATA
SMMPLE  wiTH 97, SUTISTIAL. ERRR .
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OHECKNG “SIDERAND” AGREEMENT:

IS THERE A M4
FROM JUST BEYoND THE CUT.

Remove “Clean Cuts”

M4 JOR mmww LEWNG IN

Abiress THis BY REMOUNG CUTS
SEQutunAL;y:

No F'LOOD OF UNSIMUIATED
£ RBACKGROUN

Event Type

Data Events

MC Predict

L
e
LT

3+1
0
0

0.25
0.25
0.13

. Expand fiducial region to include chambers

Event Type | Data Events MC Predict
LLLL 3+2 1.4
ne 7 6.3
LLTC S 5.5

Remove all energy and PID cuts

Event Type | Data Events | MC Predict
LU 3+3 2.5
Le 10 13.8
LLTT 10 13.8

BACKG ROUND APPLARS:
D ESTMATES RE RoBUST:




Fvent 1

Run. 5835 Event: 81705 Igate: 1 Date. Wed Jan 22 18:23:07 1887

X-view

o Transverse Mass: 5.1 GeV

e Track information: |
Momentum Pseudo-y%/DOF (z:v) Charge

Track 1. W77 GeV 0.2/2; 2.4/2 negative
Track 2: 1206 GeV 0.3/2; 3.1/2 unmeasured

o Vertex [nformation:

(z,y, z) in inches [\ Chamber Pseudo-y?/DOF  error in 2
(—18.4,1.4, —1265.9) 77 inches (DK4) 6.3/9 (Prob=#62%) +9.5 inches

o Veto hit-time from trigger: +404, +536 ns



Event 2

fun: S123 Event: 2846 Igate: 1 Date: Tue Jul 22 12:27:12 1997

e Transverse Mass: 3.1 GeV

o Track information: _
Momentum Pseudo-x*/DOF Charge

Track 1. Q20NGEM 1.8/4; 2.8/4 negative
Track 2: 5.8GeM 5.1/4; 4.5/4  unmeasured

e Vertex Information: )
(z,y,z) in inches Q;h"””"’r Pseudo-y~/DOF error in 2

(18.3, —15.2, —~2041.2) 312 inches (DK5) 1.66;”1? (Prob=5%) +7.2 inches
260 inches (TB)

e Veto hit-time from trigger: +24 ns



Event 3

Run. 6013 Event: 219863 Igate: ! Date. Fri May 2 09:49:51 1997

MISSING
HITS

e Transverse Mass: 4.7 GeV

e Track information:
Momentum
Track 1: 47.9 GeV
Track 2: 4.3 GeV

Downstream Track: unmeasured (< 2Gel’)

e Vertex Information:

(z,y, 2) in inches A Chamber

el e ‘ih M oawm

Pseudo-y2/DOF (z,y) Charge

2.5/2;0.8/2 unmeasured

13/2; 2.4/2 unmeasured

0.8/2;1.2/2 unmeasured
. 3 - .
Pseudo-y“/DOF error in z

(—-23.3,5.8, —1416.7) 73 inches (DK4) 23/10 (R¥ab=21§) --5.3 inches

e Veto hit-time from trigger: —256,

-320,

i
1

+320, 1192 ns



Wiar svrerts N pecyy evumtrion’

% TIE aewis puss Tve CUTS |

BAKGROUD )S 0,04 BRATS D BSTMAE
SUPPORTED RY ALL (ROSS-CHEXKS

FLUCTUATION PROBAB(WLITY (S 1.2,:10-5.
% Cyenrs wezt DSTRIBUTED N Z

st VERTICES EAR FROIN CHAMBERS

KINEMATICS?

MIXED BAG :
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How D0 THE KINEMATICS COMPARE TO No mfcmﬂoﬂ?

5GeV N° —> wuv (NHL based Moslelock)
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BT N ONE ARUBLE THEY Lo VERY STNGE FoR DECYY!

5GeV N° = uuv

100 I ]1
] '
0t |
L.._,..._._. o |
1 |
60 - l |
|
40

- Asymmetry = |
.0 L abs(E1-E2)/(E1 +E2) I

Oi_'taliii,__.J_,lliui ' I | l}!JI!li!ii_.__l_l__.l__i_ll,__j__;_,' L

0 0.1 0.2 10.3 0.4 0.5 0.6 0.7 .8 0.9 1

Muon Energy Asymmetry
Fvenrs HiGhy AspuETRC I M Q/EZc/-

PROBIBILITY oF A>0.85 For 3 mars:
NHL DEy:  £0.57,
LIS: 25~35%



How 7o express result?

- ORIGIN OF EVENTS VERY UNCLEAR = JSITINT Pty T use
FEOMAN-COUSINS ApRoAcH AND
GIVE SIGNAL BAND.
- So, USE CLASSIC EREQUENTIST APPROACH Anp FORCD
A CUESIDED QO7 C.L. LMIT ASSUMING 3 EVENTS WITH

NO  RACkGROUD  SUBTRACTION:

kmr< 6.6 aars ar Q07 (L.

- LT IV TERMS OF T, ﬁ%_ FOR  NEUTRALINO (3‘"”“””6)

~

adWSf/Xa 1.4x107"
(opuNGs To G | 5. 1o
oMy pmy DELy

T 1x10°
'F}.RSTM 3x10"
SedRey FOR

Lowé-taep £ 0

IN MASS RANGE.

do/dQ) {(mb/srad
# events

PRELIMINARY

O 1.5 3 5 7.5 10
decay length (kmj
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[DNCLUSI ONS

x ELECTROWERK. PH/%SIZJS :
(oupETiIVE Sin' 6, REST,  FINAL NUMBER Soow/

x SCRCHES -

- NEUTRAL HQV)/ LEPTOL SEASITIVITY  WELL-
BEYOND OTHER EXPERIMENTS

- KARMEN TIMING. ANOMALY LimMIT REDUCES
AVAILABLE  PARAMETIR  SPACE B) 4 ORDERS of
MAGYITDE (Bur DoEsm T Ruee ouT Q°)

o MOUALOUS HiGH-MASS e (N TRIGuNG!
ABLE Tn SET UWTS oMb NALs
CIRST SEARCU F2R. (oNG-LIED Few/-Gelf NEVIRIUND.



