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: COMPASS
Outline /” -;

« Hadron beam results
— pion polarizability publication (2009 data)
— 2012 Primakoff data
— news on the a;(1420) 1** iso-vector meson

« Muon beam results
— g, Structure function
— gluon polarisation
— transverse structure of the nucleon
— exclusive omega production
— multiplicities and fragmentation functions

e GPD & DY
— 2012 analysis of DVCS
— 2014 analysis of DY

e Hardware and status of the 2015 Run
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Pion polarisability C‘?"“

-
 Paper
— a=(2.0 %+ 0.6 £ 0.7) 104 fm3, assuming o+ =0
— submitted to PRL May 2014, accepted Dec 2014
— main discussion on higher chiral loops vs dispersion relations
— published Feb 2015; PRL 114 (2015) 062002
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* |low energy expansion (LEX)
e corrections

— chiral loops £ S
— dispersion £1.05— L
relations, - e
D. Drechsel, i I
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Intro: Pions & ChPT COMPASS Pion polarisability Summary and Cutloo

Intro: Pions & ChPT COMPASS Pion polarisability Summary and Outlook

:!‘ Press echo in spring 2015
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2012 Primakoff data
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 wy mass spectrum for one week 2012 vs 2009 total
 expect 4-5 times 2009 statistics for 2012

e Calibration of calorimeters complete (new: fast Fourier
transform)

e Reconstruction of full data set started
« goal: separate determination of a + 3 in extended kin. range
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PWA of np > na*np C Ts

B Bachelor
Isobar model: "Theam -
n——i—
-

Target Recoil

X decay is chain of successive two-body decays
Analysis:
 Partial wave analysis (PWA) in mass bins with 88 waves
labelled J™“ M¢lIsobar L in 11 t’ bins
« fit of spin-density matrix for major waves as function of mass
« unprecedented statistical precision
Discovery of isovector a,(1420)
 finalised and submitted to PRL in January
Long paper on PWA almost ready (78 pages)
« Method of ‘de-isobaring’ for nS wave
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a,(1420) in 1*70*f,(980) nP wave C ‘?‘“

g

Intensity / (20 MeV/c2)

x10°
250 0" £(980) = P e b 10T £(980) T P — 47T p(770) 1 G & 0" £(980) = P
- ﬂ 0 , | 8200 0 PN ¢
L B 0.1 << 10 @GeViey | = I = 107E 1.3 <m,, < 1.6 GeV/c?
20; [ \ (1) Model curve 2] Q - a,(1420) resonance
r | (2) a,(1420) resonance | & 100 g i
L / /+\% (3) Non-resonant term o r
15 H ' Z10°F
,J [ O S -
r @k t/ = .
10F »J i % -
- B —1001- 4]
i lay \y i 10"
5 v r - 0.100 < ' < 0.113 (GeV/e) 5
: TNl —-200( +0.164 < ' < 0.189 (GeV/c)
P Y Ml : 0449 < 1' < 0.724 (GeV/c) i
O:-r:]t..wr‘\w.l.\\T-\-*,Al.".\\..\l\ Ee by v b by b e by by 10'5 \.\I.\.\I.\..I.\..\H..MV\..MH.\H\.MH.
I 12 14 16 1.8 2 22 I 1.2 14 16 18 2 22 0.10203040506070809 1
m,, [GeVic?] m;, [GeV/c?] t' [(GeV/ey]

 unknown nature
— tetra-quark state _ _
— triangular diagram in a,(1260) —» K*K; K*r and KK — f;(980)

sub. PRL; CERN-PH-EP/2015-015; hep-ex/1501.05732

G.K. Mallot 23/06/2015 CERN



Press ¢

W f B NewdetterSEnlp  Loghnorloin

YOUR DAILY ROUNDUP OF RESEARCH NEWSE
SCIEMCE NEWS STAFF

LATEST 5(_'6]1(_,6 T (_. khﬁ

PRI TASRE

Big exoplanet may be surrounded
by helium TN TICHER PARTICLE FHYSICS

. New particle may be made of
smEasy  four quarks
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Evidences mounts for active
volcanoes on Venus
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to Europa
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Muon beam results

longitudinal spin

-
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1 COMPASS
g, structure function & /“"/+

o final analysis of 2007/2011 proton data
 NLO fit to g,/A; world data, W=>10 GeV?
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e Q = 3 GeVZ/c, COMPASS data
e —— AG > 0 solution

e - --- AG < 0 solution
B[ COMPASS NLO fit to T f COMPASS NLO fit to
1.2 - 9, world data - g, world data
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¢
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NLO fit PDFs

| @ = 3 (GeV/c)®

LQ? = 3 (GeVic)
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sub. PLB; CERN-PH-EP/2015-085, hep-ex/1503.08935
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LO reanalysis of 2002-2004,
2006 deuteron data

Q2 > 1 GeV?
novel method using events

with any pr and NN weights;

%o, LP
simultaneous determ.
of leading order asym. '-._’f
reduces syst. uncertainty . g
determination of Ag(x) ¢ ®TTTETIE
In 3 X ranges
9 LP
30 0?2 0.‘4 ﬂ.lﬁ prglba N 1
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+ Ag(x) = 0.113+0.038+0.036 with (x, )=0.10 at 3 GeV?2

Gluon polarisation from PGF

AQ/g

no X dependence visible
error reduction 1.6 stat, 1.8 syst
positive Ag(x) preferred
0.6
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Paper ready, circulation within collaboration this week
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Gluon polarisation from single hadro

NLO analysis of complete proton & deuteron data set
Q? < 1 GeV?, least 1 hadron with 0.4 GeV < p; <4 GeV

using code of Vogelsang et al., cross-section in COMPASS
kinematics (Vs = 18 GeV) well described with LL
resummation (not available for polarised case)

evaluated in 3 bins of pseudorapidity n
positive gluon polarisation preferred
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Muon beam results

transverse spin




T

: OMPASS
Gluon Sivers asymmetry F\//sj
4>

* Sivers asymmetry related to orbital angular momentum
« analysis similar to that of gluon polarisation (LO)
« Q°>1 GeV, 2 hadrons with high p; (>0.7 and >0.4 GeV)

AESI;EE‘QJ; E‘s} _ RPGFASFI’IE;E?EIL Q'-"s (I’(_‘;) _I_ RLPAS'lﬂ(Gb'Jh Gt?‘ :l( ) —|— RQDCOA?;(ijh—GbS](mC]

* NN to determine R’s
* result for deuteron released last year
 new result for the proton

. proton:  ASN#2n7%s) — _0.26 4 0.09 + 0.08

. deuteron: A30%2n7%s) = _0.14 4 0.15 + 0.06
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Gluon Sivers asymmetry

sin(¢pzp—ds)

* proton and deuteron A, compatible

 both negative

_ 0.5 proton —~, 0.5 deuteron
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Azimuthal asym. multiD analysis

8 azimuthal asymmetries related to convolutions of TMD
distributions and fragmentation functions.

sin(¢np—@s) Lqg h
Jﬁl. D¢ 1T {5@} 'IC)EliI?
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x h{ ® Hi."
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sin(3¢n—od3) Lq 1h cos(¢p—ds )
Apt x hir @ Hig', ALt
2010 prOton data COMPASS preliminary
102 — Proton 2010 data

asymmetries fitted
in bins of x, Q2, and
various z and

pr ranges
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Example: Sivers asymmetry

Important input for TMD QZ2 evolution
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1h & 2h azi. asym. Iin 2h sample ‘?"‘S

S

starting point:

— transversity couples to Collins FF (single hadron)

— transversity couples to IFF (hadron pair)

— oObservation: asymmetries are very similar, opposite for h* and h-
IS there a common mechanism in Collins and IFF fragm?

look at single hadrons in 2h sample “Collins-like’ asym.

o2 o« g, + Sy(os + o) and o, = oycsin(p.ps — ) + (1 © 2)
this can be rewritten in A¢p = ¢, — ¢, and ¢, or ¢,

Aiicl-’ll‘(¢1+¢s_n) o ¢ O1c + O, COS A(p

If 0, = —0, this causes a mirror symmetry for the pos. (1)
and neg. (2) hadron for the sine and to equal asym. for
cosine

G.K. Mallot 23/06/2015 CERN



1h & 2h azi. asym. Iin 2h sample CT

e this is what we observe
(1) red, positive hadron, (2) black, negative hadron

| ﬂ t
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Paper ready, circulation within collaboration this week
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GPD and excl. o production

e analysis like excl. p prod
PLB B731 (2014) 19

« 2010 proton data
e access to GPD E
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Muon beam results

multiplicities (unpolarised)

G.K. Mallot 23/06/2015
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Kaon multiplicities

e« 2006 LiD isoscalar data, Q2 > 1 GeV2, W > 5 GeV

-

——
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S

 multiplicities for identified kaons in X, y, z (pions last year)
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(M™(2)+M™(2)) dz

Integrated multiplicities %

discrepancy between HERMES and COMPASS not

e Integrated multiplicities
 note zero suppressed scale
[
understood yet

09 - .COMPASS 2006 data
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055 e —

10 10 « 1

G.K. Mallot 23/06/2015

(M¥@) +M&(z))dz

e
b

o
[
W

0.1

CERN

« COMPASS 2006 data preliminary
- systematic error on hadronic radiative correction
other systematic error
|~ -- Monte Carlo LEPTO/JETSET(LUND) K
~ o HERMES
- SySle'clliC error
- T :
L o
& - -
@
i ., preliminary
L . ¢
© o o %
| |

.....



« multiplicities related to FF D/

- COMPASS data 2006
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BT COMPASS
TMD of multiplicities L7
--__+,/
Q’(GeV/e)']
« 2006 isoscalar LiD 1
data
 study p; dependence |
In bins of x and Q™2
for 2 z ranges
. fit requires 2 .
exponentials
e goal: learn about 5 ]
Intrinsic ky and p,
d*M"(z,Q?, 2, p%) 17 |
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2012 DVCS status

« Comparison of HEPGEN/BH+DVCS MC and data
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2012 DVCS status

e DVCS contribution in 0.03 < x < 0.27
e BH normalised at small x

0.005 < Xg; < 0.01
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2014 DY status

e Vvertex distribution
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2014 DY status C ‘?"‘S

e HM-mMass spectrum
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2014 DY status

X1 VS X, and X¢
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OMP,

Hardware

Muon Wall 2

SM1

Hadron Absorber

NH3 Polarized Target N\
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2015 run

 Polarised target
— control system fully operational
— power supplies fully operational
— polarisation of 80-90% reached
— built-up time < 2 days
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Vertex SciFi detector

* located just before the absorber,
between the main absorber and the
cone

e 0.7 mm pitch 15x15 cm?
 hardware ok, time resolution < 680 ps
 not yet fully used in reconstruction
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Pixel Micromegas

 hybrid MM with GEM foill

* Inner part rectangular pixels
with 400 um pitch, outer part
strips

e resolution 60 um, 9 ns

 final 4 detector installed last
week

G.K. Mallot 23/06/2015 CERN



Drift chamber DC5

« 8 views YY'XX'VV'UU’

« major transport damage in 2014
o partly rewired

* Installed on May 13

 broken wire, XX’ lost

« tested with source ok

 problem with RJ45 sockets stopping
to work in magnetic field affecting
VV'Uu’

 yesterday magnetic shielding tested
successfully

 to be repaired before 2016 run

G.K. Mallot 23/06/2015 CERN



new DAQ

working fine
dead time reduced

new control room
fully operational

up to 40 kHz
23 kB event length
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CAMERA recoil detector for 2016 C‘?‘“

 replacement of poor scintillators in inner ring A being
prepared, need attenuation length > 1.5 m

e scintillators ordered, attenuation tests performed at Eljen
company, delivery July, preparation starts next week

 replacement of scintillators in September

 no problems expected

e a special start counter will tested in 2015
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ECALO

Leact-scintillater wandwich _-"l Katharhaard

present time line: completion February 2016

modules are at CERN
read-out will be test this week in test beam

' Miidintor
I .Iﬂl-'-h-'ﬂl'l"

Thermnfpr
Thermastabiizer
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COMPASS

RICH peripheral photon detection  * 7"

 Thick GEM detectors validated, gain 5x104

o 4 of the resent MWPCs will be changed in 2015-2016
shutdown

* Increase of number of detected photons 10-20%

B Cherenkov Photons
1(‘f; \\
- \\I :
0] g
=3 200
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* ready to start physics data taking this Thursday

 the remaining run time is sufficient to reach the physics
goal of 2015

 provided the expected supercycle length of 33.6 s or less
with two 4.8 s spills can be provided by the SPS

* present average supercycle length 50 s
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Thank you
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