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®= Main Drift Chamber (MDC) m Time-of-flight system (TOF) = EMC
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= 1 T magnetic field = RPC in flux return yoke
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it BEPCII

m Operated at BEPCII collider
m2.0<+s[GeV] <4.6
® Design luminosity achieved
m L =1.0x10¥cm %! at 1(3770)

10% g
- 4180
i y(3770)
10° . o, o
= Large data sets for = - ¥(2S) \4040) Y7
= Charmonium spectroscopy 2902 .o
® Charm physics S F e oo e,
= Light hadrons i
10
= T and R-scan g
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JG|U periments

® Line-shape scans in the charmonium and XYZ region

m R-Scan
® From 2.0 GeV to 4.6 GeV

= About 150 scan points
m 3% accuracy targeted
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® Scan around X1 resonance (data taking ended May 31)

m JPC = ]++

m 2-photon production
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JG|U e Radiation

® Reduces effective CMS energy

'\/32\/5—2\/§E7

m Radiator function relates to non-radiative process

dohad+~y  2Mpad
= W(s, E. . 0-)n;
u dm,y . (57 v ’y)h d

(@87
m Emission of ISR suppressed by =

m |arge integrated luminosity needed for precision studies

= Studies presented in the following based on 2.93 fb* at ¥ (3770)
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JG|U nt Strategy

polar angle distribution of ISR photons (MC)

10%

® Detect hadronic system

= ISR photon detected
| = Acceptance from 77~ threshold

- K / = Large background contamination at high+/s’
10| \

| ® |SR photon undetected

i \w/ = High statistics
0| = Acceptance for Vs’ > 1 GeV
o o o5 clos{e.;.q) = Small background contamination

events/0.01

10°

Tagged analysis

Untagged analysis
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Phys.Lett.B753 (2016) 629  4s[ T Ti% 3

F — BESIII fit 4
= Tagged measurement ‘3‘2: i
= No dedicated background subtraction = E
m [ — T separation with neural network o5t E
m careful evaluation of systematics 20- .
15 -
Source Uncertainty (%) 10 %— B <
Photon efficiency 02 SR E - OViRs R s e
eyt o3 oo
Pion e-PID efficiency 0.2 0'15:“" ey ]
Angular acceptance 0.1 B sk .
Background subtraction 01 0.4 i 2::": —
Unfolding 0.2 E 3
FSR correction dpgr 0.2 : 0.054— ; i
Vacuum polarization correction ,qc 0.2 = i Vil it ik AT y
FI):ladiatotr function t 0.5 @ ;ﬁ}ml.i,w',iil i!!ii!l!;!l; i'dif!ﬂ'i"izu_ilﬂﬁiéﬁg.ﬁi.‘;"':"‘.' £ lug!:,! il L% 1 ,.,...r. i
Luminosity £ 0.5 @ : 1 ﬂlill" ' ' ]L W '",H"E '|J! i
Sum 0.9 T,:'io.os_ + + ]L +
. -0.1 il
= evaluation for 0.6 < m,, < 0.9 e s
= 70% of total 2T contribution LB U e A
hV P S
= 50% ofa,” * contribution AL ARRAE
0_1i —4— KLOE 08 j
C —4— KLOE 10 ]
o 0.05:_ ;£ ; —— KLOE 12 _f
: : - H‘ih*ijﬁ Lo #od E
Comparison to previous measurements: 3 OiT”W“W%’TT’*’$ *gﬁiﬁ#xl % ]
m Systematic shift in pion form factor woos f * §# 'ﬁik
= below p/w interference wrt BaBar ot E
= above p/w interference wrt KLOE ity , ‘ ——c
.6

PR 6 0 10t ] 8 ont o i
0.65 07 0.76 0.8 0.85 0

-0.1%
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Phys.Lett.B753 (2016) 629 S R e _"B'Eéll'”'it' e
® Tagged measurement F w sl e
® No dedicated background subtraction ok
m /0 — T separation with neural network w5t
m careful evaluation of systematics 20r-
\ ‘\Sourclze. / ;_ g R \%gn
\\62:;7/ o 4000 L ) J( - P
Tr fici © r FH § L 0.8 0.85 0.9
Pio ' I e M i .
Pion E 3000— ¢ g aEy ——
B:crIL%Lr‘clJ E’i znnn:— t 2:2:: g
Un s B
FSR corr o 1000:—
Vacuum polarizati r 4
Radiator f = g
Luminosi — E T 3
Sum m,, [GeV/c?]
u evaluathn fOr é ?ﬂi\ I H ! h II ‘lu i ‘\Ir i | |"|"",'|’ _ ++ K —|
- 70% Of t(} o o.s‘ , H +. {+ ‘ . ‘ ; 'olsl = 'o_ésl ==010
= 50% ofa
i = Use ANN to select muons e
= Compare to QED prediction Bef oo e
= Excellent agreement! ﬂ E
® Spin-off: Electronic width of J/v  phys.Lett.B761 (2016) 98 /%

Comparison to

= Systematic shi Tee(J/%) = (5.58 = 0.05410: £ 0.085,5¢) keV *
= below p/w int

m above p/w interference wrt KLOE

il S O OO TR NP U Y AR S GO0 SO [N O S0 TS S
0'1%.6 0.65 07 0.76 0.8 0.85 0

Is' [GeVI
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- s e IKLIOIIE (I}8 | 3681 iIO.dll il2.l3 J_r 2.I2
. BaBar09 376.7+2.0+1.9
- KLOE10 365.3+0.9+2.3+2.2
- KLOE 12 366.7+1.2+2.4+0.8
. BESIII 368.2+2.5+3.3
l l l

L 1 1 1 1 1 1 1 1 1 1 L I 1 1 1 1 1 1 I 1 1 L 1
360 365 370 375 385 390 395

55
al™-(600 - 900 MeV) [10]
Ablikim et al., Phys.Lett.B753 (2016) 629
® Precision competitive to measurements by BaBar and KLOE
= Good agreement with all KLOE results

m BESIII result confirms ag‘“’s'\" —a%® > 30
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EEMC/PMDC: kinematic fit, 79 sidebands

Tagged ISR photon?

\

Y

Combination of the ISR photon and any other photon Polar angle of the ISR photon
10° T T T T T T T lzm-w'"l"'l"'|"'|"' R B I I I
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= Measure ete™ — 777~ 7%7°(y) to correct background description
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June 4, 2017

L i
BESI Preliminary
Data samples Data | ) Data |I
Source Tagged Untagged Tagged Untagged
Tracking 0.4-1.0 0.4-0.9 0.4-0.7 0.4-0.7
Photon reconstruction 0.9 0.6 0.9 0.6
E/P 0.7-0.9 0.4 0.4 0.4
70 side band 0.6-0.9 0.4 0.4 0.4
Kinematic fit (x2 cut) 1.0-1.4 0.4 0.6 0.4
Veto 79 for visr 0.6 - 0.5-1.0 -
cos 95C. - 15 - 15
Vertex - 0.2 - 0.2
BG subtraction 0.0-19 0-12 0.04-26 0-6.1
Vacuum polarization 0.02-0.23 | 0.02-0.07 | 0.02-0.23 | 0.02-0.07
Unfolding 0.91-1.7 1.3 0.61-0.93 0.77
Radiative function 0.5 0.5 0.5 0.5
Luminosity 1.1 1.1 1.1 1.1
Total > 2.4 > 2.6 > 2.0 > 2.4
in unit [%]

e Systematic error < 2% in the resonance regions

C.F. Redmer - BESIII data for hvVP

(9-2)u Theory Initiative Workshop
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e 00

T 7T

m Strategy similar to e"e™ — 77~ 7% analysis:
= Tagged photon:
m Kinematic fit (6C)
= Veto 7’with ISR photons
= Untagged photon:
= Kinematic fit (3C)
m require | cos fisr| > 0.995

m Measure e™

600

events/0.03GeV/c?
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T

T

Region Mass range [ GeV]
R1 05<M(47r)<15
R2 1.5 < M(4m) < 2
R3 2.0 < M(4m) < 3
R4 3.0 < M(47) < 3 8
Source Tagged [%] Untagged [%)]
R1 R2 R3 R4 \ R1 R2 R3 R4
Luminosity 0.50 0.50
Tracking 0.60 0.60
VP correction 0.05 0.05
FSR correction 0.20 0.20
Radiator Function 0.50 0.50
ISR Photon Eff. 0.30 -
70 Eff. 2.57 2.52
Signal Eff. 0.58 0.61
Kin. fit 0.42 0.45
Event selection 0.60 1.46 0.64
Bgr. Subrt. 57 0.01 0.13 2.47 3.23 0.00 0.01 0.08 0.15
Bgr. Subrt. 5mvy;sp 0.48 0.47 7.77 10.27 0.59 0.25 0.65 0.71
Bgr. Subrt. qg 0.50 0.98 12.68 21.05 0.58 0.22 0.82 0.76
Bgr. Subrt. other 0.05 0.14 2.31 5.34 0.01 0.02 0.30 0.32
w fits (only for w?) 2.26 2.26
T 279 Total 2.97 3.09 15.58 24.45 2.95 2.85 3.04 3.04
wm? Total 380 484 771 373 | 391 370 448 3.68

June 4, 2017

C.F. Redmer - BESIII data for hvVP

(9-2)u Theory Initiative Workshop



—+— BESII
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® Error weighted mean of tagged and untagged results

m Good agreement with previous measurements

® Improved precision
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June 4, 2017 C.F. Redmer - BESIII data for hVP
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® Error weighted mean of tagged and untagged results
m Good agreement with previous measurements — also with BaBar preliminary

® Improved precision

7t 279, LO _
(1.8 GeV)? ay, /10710
_ 1 imi . . .
aEJrﬂ 2700 _ 1 / ds K(5)0 s 5 o) BESIII (prellrnlrfary) 18.63 £ 0.27 £+ 0.57
4 BABAR (preliminary) | 17.9+0.1+£0.6

(4my)?
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® Fit w signal on smooth background in every bin of M

(AJTFO

mta— 7070

®m Good agreement with previous measurements

o(e*e’—wun?) [nb]

June 4, 2017
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o DM2

BESIII Preliminary
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2
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C.F. Redmer - BESIII data for hvVP
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mary

m Hadronic cross section measurements at BESIII

June 4, 2017

m Scan, tagged and untagged ISR methods

= Competitive accuracy

= 77 result confirms a;**>M —a%® > 3¢
= Preliminary results on e"e™ — 777 7% and ete™ — 7T 797"

= Ongoing analyses:

m Pion form factor from:

m R-Scan data between 2.0 and 3.08 GeV
® L ow mass tail in tagged ISR analysis

m At masses larger 1 GeV

m Additional final states ?

C.F. Redmer - BESIII data for hvVP
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19



17

PHIPSI: INTERNATIONAL WORKSHOP

on e*e” collisions from Phi to Psi 2017 |

International Advisory Commitee Local Organizing Commitee

Rimalde Baldind, Frascati, Ity Ewpsyy Salodoa, Novndhirs:, el Achim Dendg |Chain

Euang-Ta thao, Paking Unweraty, Crina Eighe Tosnasi-Gistafason, Doy, Fano Susanne Fischer (Conference SRCrEan,

Gilbarts Colangele, Bern, Swhzsand Luea Traiarlug, Farma, ialy Framk Maas

Hanryk Czyd, Katowice, Podand Ay a1 Harald Merkel

Wichil Davier, Orsay, Frarn Graziams Wenanzoni, faac, Raly Chiristoph Redmier (Scientific Secretaryd

Aichim Dunlg, Manz, Garmany Changzseng Yuan, IHEF Beijng, China Marc Vandeshaeghen TDF'E 5

Simon Eidelman, Mosod bk, Aissia Thipeng Dhesg. IHEF Bedjng, China Sascha Wagnar [Webmasier|

T —— R measurements

Frad Harris, Horaad i, LA
Guangslun Huang, Hofal Crona
Johanm Kihm, Karknshe, Ger ey
Albarbs Lusiani, Pea, s
lianping Ma, HEF Bafirg, China

Two-photon reactions
Proton radius
'Electroweak mixing angle

Maciinns Passara, Padc., il I
e 'Dark sector
iaayan Shan, HEF S04 3. 11 il Flavor physics
Baris Shwanz, Moz, B 1 1
s 1 &
%
A A { ll A A Ay
e A el ll P [ ,

w

Registration: —
https:/phipsi17.kph.uni-mainz.de/ * P

S —— =




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

