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NPS Collaboration (since 2012)

Collaboration and meetings open to All!

The NPS collaboration consists of members active in the construction and commissioning of
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https://wiki.jlab.org/cuawiki/index.php/Main_Page

NPS in Hall C - Overview

1 Neutral Particle Spectrometer replaces one of the
Hall C focusing spectrometers in the experiments

» Angle reach between 5.5 and 60 degrees

> allows for precision (coincidence) cross section
measurements of neutral particles (y and n°).

1 HMS (existing 6 GeV era)

> Has been recommissioned for 12 GeV
] Beam line and beam line instrumentation
[ Cryogenic liquid hydrogen and solid targets

[ Data acquisition, counting house, computing

More in Jefferson Lab Hall C: Precision Physics at the Luminosity Frontier (Hall
C White Paper); D. Mack et al. arXiv 2209.11838

Got ideas for experiments — join our meetings!



https://arxiv.org/pdf/2209.11838.pdf

NPS Science Program

1 The NPS Science program currently includes 10 approved experiments divided into two run groups. The
first phase (run group 1) is scheduled for running in 2023/24.

ﬁ12-13-010 DVCS and exclusive 7° 8~  LH, 1 53 A \
E12-13-007 SIDIS n° e” LH, 1 (26) A- 55?9
E12-06-114 (days Measurements of the electron-helicity e” LH, 1 35 A
moved to Hall C)  dependent cross-sections DVCS
E12-23-014 Measurement of R in SIDIS ° e LH,, LD, 1 7 A-
E12-14-003 Wide-Angle Compton scattering (WACS) e,y LH, 2 A-
E12-14-005 Wide-Angle Exclusive ©° photoproduction e,y LH, 2 B

12-22-006 DVCS off the neutron with the NPS e~ LD, 1 44 A /

E12-17-008 Polarization observables in WACS at high s, t, u CPS:y Nﬁ3 A-
E12-23-006 (C1) DVCS using positron beam in Hall C et LH, 77 A-
E12-23-004 Search for nonzero strange proton FF e- LH, 45 A-

 Two new LOIs submitted to PAC51 (LOI-12-23-003, LOI-12-23-014)
L A proposal on Time-like Compton Scattering off transversely polarized proton is in preparation
— previously submitted as C12-18-005



Experimental Techniques

me Neutral Particle \

Spectrometer (NPS) is a
new facility in Hall C.
Utilizing the well-
understood HMS/SHMS
infrastructure, it allows
for precision
(coincidence) cross
section measurements

of neutral particles (y

Q\d 70).

[E12-13-010 and E12-13-007] Deflection Trigger: HMS, HMS+NPS

Electron beam

magnet -

» -
10cm LH2
target e
[ E12-14-003 and E12-14-005] Trigger: HMS
6% Cu Deflection »
Radiator magnet o -

Electron beam

10cm LH2
target p



E12-13-007 - SIDIS basic (e,e’n’) cross sections P+

Linked to framework of Transverse Momentum Dependent Parton Distributions v+

(1)

» Validation of factorization theorem needed for most future SIDIS

experiments and their interpretation P
> Need to constrain TMD evolution w. precision data X
» Questions on target-mass corrections and In(1-z) re-summations require

precision large-z data TMDA(x,k;)

Transverse momentum widths of quarks with different flavor (and polarization) can be different

'E12-13-007 goal: Measure the basic SIDIS cross sections of 7° A
production off the proton, including a map of the P; dependence
(P; ~ A <0.5 GeV), to validate'*/ flavor decomposition and the k;
\dependence of (unpolarized) up and down quarks )

(*) Can only be done using spectrometer setup capable of %-type
measurements (an essential ingredient of the global SIDIS program!)

=p, + 7 k. +0(k>2/Q?) Requires new ~25 msr Neutral-Particle Spectrometer

Advantages of (e,e’n°) beyond (e,e’n*") PAC: “the cross sections are such basic tests of the
L Many experimental and theoretical advantages to validate understanding of SIDIS at 11 GeV kinematics that they will
understanding of SIDIS with neutral pions play a critical role in establishing the entire SIDIS program

Q can verify: 6™(x,2) = % (6™ (x,2) + 6™ (x,2)) ) . ”
U Confirms understanding of flavor decomposition/k; dependence S SULIE g UNE (2Rl SUUEIe o e Hudizel.




E12-13-010: precision DVCS/n° cross sections N Pﬁw %S\

Simplest process: e +p > e’ +p +y (DVCS)

E12-13-010 DVCS measurements follow up . | 2V ' ‘
on measurements in Hall A: e °©
» Scaling of the Compton Form Factor / \
» Rosenbluth-like separation of DVCS: p p
_ . 1 2
o= ‘BH‘ +RC[DV~C‘S; BH]JF‘{);CS‘ Hall A data for Compton form

beam beam

factor (over limited Q? range)

» L/T separation of ©° production
agree with hard-scattering

Q? vs xg; coverage in Halls A and C

%-127H all C 11 GeV 3512 GeV projections: confirm formalism
o “r
&10oHall C 6.6 GeV c 12 GeV
- 3_—
- U ~ ™~
THall A 6.6 GeV e 0 44§ x,=036
= F
1.53—
1= 0—__.___.__._.__)(3:0'50
05
0: PR T SO A N AN SN S S EN R SO T N T}
00 o1 02 03 04 05 06 0.7 08 09 0 2 4 6 8 10 12
Xp Q? (GeV?)

Extracting the real part of CFFs from DVCS requires measuring the cross section
at multiple beam energies (DVCS?-Interference separation)

—

=

g

6 Exclusive Cross Sections\

=  Relative L/T contribution to n°
cross section important in
probing transversity

= Results from Hall A at 6 GeV
Jlab suggest that the

longitudinal cross section in 7°
production is non-zero up to
Q?=2 GeV?

12 GeV projections: confirm Q3/t

300 T T T
dependence
[ Prdj. error x=0.5

—— o, (GK)
— 5;(GK)
250 - T
F weee o (VGL)

or Q* (DIS)

o (GKproj)
50 r B o;(GKproj)

.............................

E12-13-010 provides also data on o5

and o, at higher Q? for reliable
interpretation of 12 GeV GPD dat




E12-22-006: DVCS off the Neutron NP=2

—

Probe flavor dependence of GPDs with precision nDVCS cross sections =
Measurement of the N — e’y X reaction (N=p, n, d) using an LD, target in Hall C

Projected Impact on flavor dependence of CFFs
e Simultaneous fit of E12-13-010 (p) and E12-22-006 (n)
e Real and imaginary parts of CFFs Hand H and E (u & d)
as free parameters (nDVCS not sensitive to E)

“k r y F—'ﬁ }‘ ________ =iy "}% + =1 | + mmEs
;Jtﬁi ettt Lt e

With NPS and HMS in Hall C reach ~x2- ) S W RES £
12 better nDVCS & dDVCS separation K | jo N -
. . Ll",: 5— 11 J ﬂ W - % L _—; LE: W L .L L Ly_:

than previous 6 GeV experiment g o F ] 1‘ r EP z L L5

t(GeV?) t(GeV?) t(GeV?) 1 (Gev?)



E12-14-003: Wide Angle Compton Scattering NE g o

)
g

O Arguably the least understood of the fundamental reactions in the
X W Pz several-GeV regime

"'“'?«;,. 1 Wide-Angle Compton Scattering cross section behavior was a foundation
: leading to the GPD formalism

(1 Reaction mechanism intrinsically intertwined with basics of hard
scattering process (handbag diagram), yet also sensitivity to transverse
structure like high-Q? form factors

3 Lo

> Perhaps (6-GeV data) S "0 F <« " 5109 Gev’

ﬁ A factorization valid for = 108 \\mﬂ‘ » - e tesce”

s, <t, U > 2.5 GeV? 8 - e g
> 12-GeV data for 1o” T
~ ~ —u>2.5and -t upto 10° e
v 4 ~10,supto ~20GeV? . ——
2 : 6 8 10 2



E12-14-005: Wide angle exclusive
photo-production of ©t® mesons

The next simplest reaction after Compton scattering.
But model prediction disagree with data by orders of magnitude!

do/dt [ub) (GeV /oy

dlcr/ldt [;LbI/(IC?eI\T/ c)?]

O 3-pass 4-pass 5-pass .
g BOcp =120 %
ol ]
= 3
10 Ocy=90 =
e o
. S~
Using the NPS allows 3

for covering a large il Oy = 70
range in [t]| and s e | -
5 | 8% g S
‘ i 3
_ Ocm=50 2
ﬂ >
3
3

u 1 L 1 M 1
10 15 20 )
s (GeV")

NPS data will help confirm scaling and provide wide angular coverage for testing models based on the

dominance of handbag mechanism. Also help extract Regge trajectories.
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E12-17-008: Polarization Observablesin WACS ~ NP: %S

a
—
)

g

Versatility — combine NPS with other equipment in Hall C

- 1.2
7 JLab & GeV (K )
NPS LL
\ o 1.0 ci2-17-008 ,
- K-y (2015)
Target { 08 -
Electron : A B Ci-fs (2013)
Beam ae> %
10% Radiator 6 06—
Y Kroll (2017)
04—
02—
.. . . - 00— ] L
Combining NPS with CPS and BigBite '
gives a considerably improved Figure- —0.2
of-Merit over all previous experiments 04 | | | | | | |
and opens up a new range of polarized - 40 60 80 100 120 140 160 180
physics opportunities at Lab 0. [ded]

O Make an explicit, model-independent test of factorization by measuring the s-dependence of the polarization
observables at fixed centre of mass angle, t, and verify that target mass corrections and higher twist effects are small

d Measurement of A | at large angles allowed for tests of relevant degrees of freedom in hard exclusive reactions

Q Also extract the Axial and Pauli form factors - constrain GPDs H and E at high —t

11
More on CPS design: A Conceptual Design Study of a CPS for Jefferson Lab; D. Day et al., Nucl. Instrum. Meth. A 957 (2020) 163429



https://arxiv.org/pdf/1912.07355.pdf

E12-23-006: DVCS using a positron beamin HC [\ P

= _
Versatility — combine NPS and a positron beam in Hall C 12 _ —
& 'E,=1Gev =/
. L e ~ 10 R
9 ¢ Vs .r Vo [« ] . : ./ :
T (£ep — Lepy)|? = [TPH )P+ |TH Cblz@l 'E,788GeV |/
Sonocte o 8 E,=6.6GeV /
Impact on Compton Form Factors (CFFs) extraction fpp°s' ZSI?'”] i /
‘Fm Je(H,,) (e+ 8 e-data) | m %e(H_)(e+ &e-cata) | m %e(H ) (e+ & e- data) o —e— Te(H_) or e c G:
2_ & Fe(H..) (e- data only) E_%t‘rie(Hm)(e-data only) | & Fe(H) (e- data only) G g :%xggﬂ )) I
of | le °F Tee e e |
5 25 i 4-
L T S [
o 2l
e T L/ |
i — /e N
R B A= % 01 02 03 04 05 06 07 08 09
F ‘ ' ' Xo
; T e Physics Goals and motivation:
BT af e . . .
AR 2 et * Precise determination of the absolute photon
N T electroproduction cross section
e * Clean model-independent separation of DVCS?
S S e '_ri“ ------- and DVCS-BH interference
St et e o e  More stringent constraints on CFFs by combining
A factor of 4-6 improvement in the extraction of LO/LT CFFs e*/e  data 12

Re(H) and Re(H), factor of ~2 for HT/NLO



PR12-23-014: SIDIS basic (e,e’n®) cross sections

Angles for which NPS has good acceptance in (z,p;)
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Run Group addition approved at PAC51 (P. Bosted, E. Kinney, =
H. Mkrtchyan, V. Tadevosyan, R. Ent, T. Horn, et al.)

Measure R ;= 6,/05, the ratios of d/u cross sections, the transverse
momentum dependence of the cross section, and the spin-independent
and beam-spin-dependant modulations of the cross section
Projections for R, SIDIS as function of p; and z
0'3_""I""I'"'I""I""I""_ O'3IIII

0.2} 1 0.2fF .
[ SLAC parameterization for Ry [ SLAC parameterization for Rp;s

0.1F ] 0.1F .

R SIDIS

00 f -4 —f—-4-1 o0olf-F -4 -f4-4--

-0.1 | N P B B N 1....l‘n.‘l....l‘...l.‘..

Aa 4 4 i a4 O- )
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.3 0.4 05 0.6 0.7 0.8
P; (GeV) z

Physics goals are driven by the need to more fully understand the
production processes that enter SIDIS for better understanding of

the 3D nucleon structure
« Dynamic and target higher twist, deep-exclusive processes, VM, CSV 1°



New Physics with NPS: Search for a N P

Nonzero G; at 2.5 GeV? &=

Measure the PVA for elastic e-p using a highly segmented
NPS-type EMCal as electron arm and an iron-scintillator-
based HCal as proton arm in coincidence mode

Projections
0.2 ~;
\\
2 .
7 .
2’ .
A
= . "
’a -
;‘._”‘:!-g :
: I
g
7
10 cm LH2 § Electron N\ /;
target § & Calorimeter S/ I [& -01 #co Hobbs/Miller
S y w 4 HAPPEXI&II 2
- %ﬁx * HAPPEX Il mas« G (IR
e PbWO. \\\\Q—v’? ¥ A4 +  This Proposal ( +0.016)
_0.2 l 1 1 1 1 i 1 A l
107"
, , Q@ (GeV/c)
New proposal approved at Science questions:

PAC51 (B. Wojtsekhowski, C.

How large is the contribution of s§ quark pairs to the hadron current at x;=1
Palatchi, K. Paschke, et al.) .

Is the lattice prediction of the almost zero values of G consistent with experiment 14




New Physics with NPS: New DVCS Observables ~ (NPZa

="

g

Versatility — NPS as precision EMCal — reconfigure and use with other equipment in Hall C

New DVCS observable: the recoil proton polarization

- New DVCS observable: Linear polarization of DVCS photon
@ Can only be done at JLab with NPS, *
@ Simultaneous aCCTSS to E an(: H}; througl;h the Q\e@@ e L @ Can only be done at JLab with NPS, oo g Leed o
two transverse polarization of the recoil proton, deanon®) oo N
P 124t " P m‘ o @ Direct access to gluon transversity GPDs,
@ Large polarimeter on the ground made of ot . . .
Scintillating Fibers. - @ Pair polarimeter composed of light MAPS

04cm planes.

@ 71%electroproduction done simultaneously.
@ More details in LOI 12-23-014.
Bessidskaia Bylund et al., Phys. Rev. ‘D 107, 014020

@ Figure-of-merit being optimized (anlyzing
< Proton power vs efficiency).

@ May need SBS as electron arm to increase

acceptance.
e = Weriical Fibers ~ Horizonial Fibers
7 i R S— e @ More details in LOI 12-23-003.
i T 5_'2’ i = Layout View Below, reconstruction of azimuthal angle as lepton pair goes through
gL \\\‘- /’“\ e i ] . Side View ) fop view layers of 0.05% of radiation length spaced by 0.5 mm.
[/ \\ / \ \ e £ £ Azimuthal angle
0 £l S E
L \ s000f 5
v t :
N \\‘_// W“\\\\\' ﬁ/ 40003 _‘ %
:K"'m's 2ot e | s Event Number 45 3uuo: G, E; 3.:_ 2 2
ab — r £ 2 2
o DIO |I!ﬂ 27‘0 360 L] QIQ |G!D 270 380 ZDDO: Resolution Cluster size ‘ <
@, (deg) @, (deg) 00 - T oo} 5 i i E 34| —u , Non irradiated a
Ziegth (o ZDegmh imm) E s2l= 1213 1 MeV n, fem? s
1000 W0 150 200 250 300 350 400 450 500
F L 104
Maxime DEFURNE (CEA-Sacla GPDs June 8 2023 1/2 oF
Maxime DEFURNE (CEA-Saclay) GPDs June 8t" 2023 2/2

New LOls to PAC51 (M. Defurne)

15



Other new physics ideas with NPS N _Eﬁ 24

CPS as a positron source Beyond DVCS and TCS
> TPE effects » DDVCS ( access to ERBL region)

» Dark photon search

» J/Psi on transversely polarized target

—— TG 150
Radiator | S e

(B

DDVCS
Access GPDs
Q% 1= Q? & greater than 1 GeV?

Depends on X, xi, t + evolution

Marie Boer et al. — 2022 NPS Collaboration Meeting

More in Jefferson Lab Hall C: Precision Physics at the Luminosity Frontier (Hall
16

C White Paper); D. Mack et al. arXiv 2209.11838



https://arxiv.org/pdf/2209.11838.pdf

NPS General eS|gn COncept NSF MRI PHY-1530874

N =
... . - - 1 a~25msrneutral particle detector consisting of up to 1116 PbWO,

- crystals in a temperature-controlled frame including gain monitoring and
curing systems

O HV distribution bases with built-in amplifiers for operation in a high-rate
T . & environment

Bebinnhets O Essentially deadtime-less digitizing electronics to independently sample
the entire pulse form for each crystal — JLab-developed Flash ADCs

=

0 Anew 0.3Tm sweeping magnet allowing for small-angle and large angle
operation at 0.6 TM. The magnet is compatible with existing JLab power
supplies.

O Cantelevered platforms off the SHMS carriage to allow for remote rotation
TR : (in the small angle range), and platforms to be on the SHMS carriage (in
S = the large angle range)

Q Abeam pipe with as large Modified beam pipe: critical-~

:: critical angle as possible to angle 13.5mr L
o reduce beamline-associated | | T i 7"1‘),\7
backgrounds e P T

B g o

More on PWO crystal studies: Scintillating Crystals for the NPS in Hall C at
JLab; T. Horn et al., Nucl. Instrum. Meth. A 956 (2020) 163375

17


https://arxiv.org/pdf/1911.11577.pdf

NPS Examples of Preparation Tasks - Complete v

Reflector shaping/crystal wrapping Cable bundling

[z T -"iﬁ

Bundling Timeline = ~ 3 months,
ESB - building The very beginning

jn“ A. ALIKHANYAN - 2 iy
National Laboratory = +9 o

me CATHOLIC
UNIVERSITY

OF AMERICA @

UNIVERSITY OF
ILLINOIS CHICAGO

NPS collaboration meeting (02.02.2023)
Cable assembly

.gﬁfggon Lab

L] 5

More day-to-day updates: NPS Logbook


https://logbooks.jlab.org/book/nps?start_date%5Bdate%5D=2023-03-01&start_date%5Btime%5D=00%3A00&end_date%5Bdate%5D=2023-06-22&end_date%5Btime%5D=00%3A00&op=Submit&form_build_id=form-KIRA-68SSzMttEPXkSRNYxPZCz_FPe0AswJht9T5hgY&form_token=SbrHpx7S4upFgcJyh6m4ph5A96NmeKFs1PHGsYayptg&form_id=elog_daterange_form

NPS Assembly in EEL108 - complete v

Complex procedure (77+ steps): assemble frame, insert DAQ test setup and cabling for cosmics testing
crystals, and PMT+boards, cooling, cable+tests, etc. Tests coordinated by Simona Malace (Hall C)

.tJ Clab o

Iréne Joliot-Curie

*" Paich Panel

relative energy resolution block efficiency
0.4 ; 105
0.35 .:,_ .....Expacted ; ;= ?‘lg‘ﬁn.‘.i i E=25. MoV stopp. p;vw‘lnr watmin.jon. = 1.5 MeV.em2ig) ...
) | i
SRR
I AL LRI R G T B
01%]“#{{ ﬁ[h {fﬁh}hﬂﬁlﬁ{h{}f{ﬁ-lﬁﬂluﬁi[{g&}11t RER o
.; : : SO SR N W A A
- i / Og zio ‘I4‘0 ﬁic'\ SBlglmkgggher OBU“‘ZIU‘“410‘I‘6|0“I&‘0‘l‘100‘
More day-to-day updates: NPS Logbook

block number


https://logbooks.jlab.org/book/nps?start_date%5Bdate%5D=2023-03-01&start_date%5Btime%5D=00%3A00&end_date%5Bdate%5D=2023-06-22&end_date%5Btime%5D=00%3A00&op=Submit&form_build_id=form-KIRA-68SSzMttEPXkSRNYxPZCz_FPe0AswJht9T5hgY&form_token=SbrHpx7S4upFgcJyh6m4ph5A96NmeKFs1PHGsYayptg&form_id=elog_daterange_form

NPS Status — installation on the SHMS platform v

Move the NPS in one piece from EEL108 to Hall C and from floor onto the platform
Many preparation steps completed prior to this — see detailed schedule in NPS Logbook

P

..........

Jefferson Lab Mechanical installation coordinated by S.

More day-to-day updates: NPS Loghook Lassiter, W. Kellner, and the Hall C tech team


https://logbooks.jlab.org/book/nps?start_date%5Bdate%5D=2023-03-01&start_date%5Btime%5D=00%3A00&end_date%5Bdate%5D=2023-06-22&end_date%5Btime%5D=00%3A00&op=Submit&form_build_id=form-KIRA-68SSzMttEPXkSRNYxPZCz_FPe0AswJht9T5hgY&form_token=SbrHpx7S4upFgcJyh6m4ph5A96NmeKFs1PHGsYayptg&form_id=elog_daterange_form

NPS Status — Cabling in Hall C v

CABLES FROM PATCH PANEL TO DETECTOR HUT
(50 FT LONG)

Cables (signal,
HV, LV, LED)
from patch
panel to
detector hut

Cables from
detector top
to patch panel

CABLES FROM DETECTOR
TO PATCH PANEL
(80 FT LONG)

s‘z

B

Cabling and testing coordinated
by Simona Malace (Hall C)

¥

= —
B
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O

OLD DOMINION gtV QIIV_EIRISIQ h'A. ALIKHANYAN
UNIVERSITYs National Laboratory

me CATHOLIC
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More day-to-day updates: NPS Logbook


https://logbooks.jlab.org/book/nps?start_date%5Bdate%5D=2023-03-01&start_date%5Btime%5D=00%3A00&end_date%5Bdate%5D=2023-06-22&end_date%5Btime%5D=00%3A00&op=Submit&form_build_id=form-KIRA-68SSzMttEPXkSRNYxPZCz_FPe0AswJht9T5hgY&form_token=SbrHpx7S4upFgcJyh6m4ph5A96NmeKFs1PHGsYayptg&form_id=elog_daterange_form

NPS Status — Controls (HV, LV, LED, temperature

LabVIEW Control and Monitoring System

LbtEw s Phoebus High Voltage Control and Monitoring \

: Phoebus Low Voltage Control and Monitoring
=l
b oc «—fiom
* Developed and tested IOC
- — EPICS Phoebus screen received data transmitted by the MPOD
Schematic of control and monitoring| ] Voltage
=N -
. LabV'EW :. Card Channel Power Set Readback Difference Set R
— Reads temperature and humi ZE 0 o [®Of] <nenps, <hemps  <henps SR I.ED Contl"ol Screen
Keysight measurement unit & :EE <:c"§:’ <:mps rnps <:c"ss’
2 <hcnps.  <hcnps cnps =<hcnps_ -
— Computes averages an.d.Std' 9 3 Off | <hcn <hcnps  <hcnps <henps, . Cont rOI screen in development
temperature and humidit 2 = £ p i
- CaIcEIates dew point ! ¢ MM e Scwe || dues) || EEIES — LED control screen similar to high voltage control and
— Serves process variables to IO}: P T R R ST shenps) H H
ey o B T e e Sewml monitoring screen
; 7 @ Off | <hcnps.  <hcnps  <hcnps <hcnps_ wolns JO0O0O00O0O0OOOOOOOO
;@@= x x = |S=gooamcicoooooas
1 @ Off | <hcnps.  <henps  <henps <hcnps_| bl R
0 2 @Off | <hcnps.  <hcnps  <henps <hcnps | === OO0 O0O0O0O0OO0OOOOOO o Fower -
- Overview screen —magenta cells 3 @Of <hcnps. <hcnps  <henps <henps] == O OO0O00O0O0O0O0OOOOOO
indicate an unconnected channel o @on s weps e wnenps] | eelm= QOOO000O000O000O0O0O0O Bleach Puse
5 @OIlf | <hcnps.  <henps  <henps <hcnps_ == (1 O0000000O00O0O0O0O0O0O
6 @ OIf | <hcnps.  <hcnps  <hcnps <hcnps | == OO0 OO0O0O0OO0OOODOOO
7 @®Off | <hcnps.  <henps <hcnps <hcnps_ BLeAch) o — D D D D D D D D D D D D D D D . Each Ilis clickabl d
. . e . . meee == 00000000000 00O0O ach cell is clickable and opens
o 0% pw vee ww 2% | s DOD00000O000000 — 2Pop-pscreen tocontro
weles OO0 O00O0DOO0OOOOOOOO individual LEDs
EPICS Phoebus low voltage control and 000000000000000  + Bleach mode is for recovering
2/2/2023 Detector Support Group [ S Yy crystals from radiation damage
«elne OO0O0OOO0O0OOOOOOO * Pulse mode is for calibration
== (N OO0O000O0O0OOOOOOOO
== D OO0OO0OO0OOOOODOOO
.igff.;gon Lab 6) € Jefferson Lab

More day-to-day updates: NPS Logbook Detector Su ppo rt Grou P


https://logbooks.jlab.org/book/nps?start_date%5Bdate%5D=2023-03-01&start_date%5Btime%5D=00%3A00&end_date%5Bdate%5D=2023-06-22&end_date%5Btime%5D=00%3A00&op=Submit&form_build_id=form-KIRA-68SSzMttEPXkSRNYxPZCz_FPe0AswJht9T5hgY&form_token=SbrHpx7S4upFgcJyh6m4ph5A96NmeKFs1PHGsYayptg&form_id=elog_daterange_form

NPS Status — Thermal Analysis Crystals v

Detector Support Group: interesting study of crystal thermal behaviors
PP P g Y Y Copper shell temp: 10°C (constant)
55 NPS Crystal Zone Transient Thermal Analysis Maximum Temp. vs. Time - 5C Increase o Q — 0 3 W per CrySta|

® Maximum Temperature

—— Ambient temperature i » Ambient temp: ZOOC

—— Ambient temperature increased by 5°C |

26 1
—— Thermal equilibrium reached at 24.99°C

® Maximum Temperature Slopes - 0.04

25

e

- 0.03

N
&
f
& v
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r 0.02
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N
w

N
~N

r0.01
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“ - 0.00

20 A

19 T T T T T T T T
0 2500 5000 7500 10000 12500 15000 17500
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L Temperature stabilization has a long time constant: takes ~1 hour to reach equilibrium 2>
not sensitive to short term variations
Jeferéon Lab [ Stabilization temperature of the crystals is dictated by the ambient temperature 2>

More day-to-day updates: NPS Logbook transient and steady state simulations agree


https://logbooks.jlab.org/book/nps?start_date%5Bdate%5D=2023-03-01&start_date%5Btime%5D=00%3A00&end_date%5Bdate%5D=2023-06-22&end_date%5Btime%5D=00%3A00&op=Submit&form_build_id=form-KIRA-68SSzMttEPXkSRNYxPZCz_FPe0AswJht9T5hgY&form_token=SbrHpx7S4upFgcJyh6m4ph5A96NmeKFs1PHGsYayptg&form_id=elog_daterange_form

N P S Stat u S - \/T P Tr I g g e r Cluster finding is done by (using 3x3 tower views, all views evaluated in parallel):

* Seed hit (center) must be >= seed threshold
* Seed hit must also be a local maximum in both space and time

Shared Perimeter (1 row) . .
FADC Digitized Pulses * Cluster is reported with:
FADC \ ;ADdC Cthn;“";' — Timestamp of seed hit (large amplitude hit=> lowest jitter)
I \ eadou ASKS
Digitized Pulses \ T — Number of hitsin cluster
. e N a1 riggers . R
Calorimeter Array N ! FADC d — X,Y position of seed hit
35 7| ochemes |7 VTP | : :
I i e aneels | L :] — Energy in MeV units
7'[ FADC N < | e.g. for seed threshold of 2 and hit At=+/-8ns, the following hit pattern evolving in time will report 1 cluster:
J’ ’I 240 Channels ] VTP “‘j 2 2 1 T 1 2 2
I FADC | TP :: s L1A (to frontend: FADC, VTP, etc) 3 3 > —> | 3 3
| 240 Channels /
Y = e :'.:'.::'.:'.:'.::I 1 1
I i FADC | | y1p : s T=0ns T=4ns T=8ns T=12ns T=0ns, E=19, N=6, X, Y
I .zel.oijaTnfls ________________ L1A trigger latency estimated around 1ps
::L ”””””””””””””””” Clustering of all views happens in
H — parallel in about 64ns
S— FADC > VTP + Most of the delay is in transporting
J : 240 Channels | information across the serial links oo e
0 - T / W‘ ”””””” + L1A latency doesn't include additional
f delays due to TS->TI cabl i
0 X 29 VXS Crate / 20Gbps optical d:l:::llalgncyse-;ing(;a © e
1606bps over VXS backplane o o
FADC Integrated Pulses
(channel#, charge, time) rime Lt
FADC Cluster Energy vs Hit Count VTP Cluster Energy vs Hit Count e e
g £
&L w g* 10¢
g =
7’ B ',' O FEB1
10 10
L I : I I
s | | a |
of | I I 3
: il I ‘ : F ‘
I ‘ ||| I Initial data looks good — more tests ongoing
0 0
0 5[IJD IDIDD ISIDD ZDIOD 25IDD 3DIDD SSIDO 4DIDO 45IDD 5000 ] SDD IDDD 1500 EDDD 25‘00 SDIDD SEIDO 4DIOD 45‘0[) 5000
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More day-to-day updates: NPS Logbook Fast Electronics Grou P Hall C


https://logbooks.jlab.org/book/nps?start_date%5Bdate%5D=2023-03-01&start_date%5Btime%5D=00%3A00&end_date%5Bdate%5D=2023-06-22&end_date%5Btime%5D=00%3A00&op=Submit&form_build_id=form-KIRA-68SSzMttEPXkSRNYxPZCz_FPe0AswJht9T5hgY&form_token=SbrHpx7S4upFgcJyh6m4ph5A96NmeKFs1PHGsYayptg&form_id=elog_daterange_form

NPS Status — Further Ongoing Activities

NPS DAQ Existing HMS DAQ
U Upgrade HMS DAQ and checkout "osvmet
O DAQ System and Software Preparations and Testing trgger .l hevmeo1 E,fi?;
-vme2
* Coincidence trigger setup i hevme03
* Synchronization system More detail in: [ meevmes
o . . hecvme05
- Analysis scripts NPS Logbook HMS DAQ osvmes R
e EPICS alarms and archiving A Existing NIM-based
O Preparations for HMS optics tests with spectrometers at VTP-based . HMS trigger
small angles — minimum separation 23.5 degrees Calorimeter trigger

» Possible effects of NPS fringe fields at HMS
O Background radiation studies for additional shielding

O Run plan development

Q..

Many opportunities for groups (and students) to get b ] |
involved even if not on one of the Run Group 1 experiments Tueren

More day-to-day updates: NPS Logbook


https://logbooks.jlab.org/book/nps?start_date%5Bdate%5D=2023-03-01&start_date%5Btime%5D=00%3A00&end_date%5Bdate%5D=2023-06-22&end_date%5Btime%5D=00%3A00&op=Submit&form_build_id=form-KIRA-68SSzMttEPXkSRNYxPZCz_FPe0AswJht9T5hgY&form_token=SbrHpx7S4upFgcJyh6m4ph5A96NmeKFs1PHGsYayptg&form_id=elog_daterange_form
https://wiki.jlab.org/cuawiki/index.php/NPS_DAQ_in_Hall_C
https://logbooks.jlab.org/files/2023/06/4160494/HMS_todo.txt

Summary NB“" Q

NPS is a new facility in Hall C allowing for high-precision studies of cross sections and
polarization observable involving neutral final states
dThe currently approved NPS science program consists of 10 approved experiments
aiming at
e Systematically study the reaction mechanism and factorization
* Map out nucleon structure in new kinematic regimes
(dSome exciting new physics ideas are under development combining NPS with
positron beam and/or other equipment in Hall C (possibly 22 GeV JLab)
NPS run group 1 is scheduled to start as soon as September 2023 — NPS installation
and preparations for the run are ongoing
A Shift schedule is open - many opportunities for students and/or interested groups.

More day-to-day updates: NPS Logbook



https://logbooks.jlab.org/book/nps?start_date%5Bdate%5D=2023-03-01&start_date%5Btime%5D=00%3A00&end_date%5Bdate%5D=2023-06-22&end_date%5Btime%5D=00%3A00&op=Submit&form_build_id=form-KIRA-68SSzMttEPXkSRNYxPZCz_FPe0AswJht9T5hgY&form_token=SbrHpx7S4upFgcJyh6m4ph5A96NmeKFs1PHGsYayptg&form_id=elog_daterange_form
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NPS - activities
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