
Sca$ered	beam	monitors	(SBM)	
•  Electronics/configura:on	of	each	detector	is	same	as	in	Integra:ng	

Detector	Work	Package	Diagram	(except	for	explicit	changes	noted	below)	
•  SAM	(small	angle	sca$ered	beam	monitors)	–	8			
•  LAM	(large	angle	sca$ered	beam	monitors)	-	7	
•  DBM	(diffuse	sca$ered	beam	monitors)	–	some	with	PMT	only	or	PMT+LG	

only:	complete	–	7,	PMT	only	–	7,	PMT+LG	-	7	
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2.4 Detectors

The MOLLER apparatus consists of a number of detector systems. A layout schematic of the main detector
systems is shown in Fig. 31. The main asymmetry measurements for the Møller signal as well as the elastic
and inelastic backgrounds will be performed by a large array of signal integrating (defined in Sec. 2.4.1)
detectors. This array of detectors is referred to as the main integrating detector, which is labeled as ”quartz
assembly” in Fig.31. Integrating mode detectors at very forward angle, including a set of luminosity detec-
tors, will monitor helicity window to window fluctuations associated with the primary beam and the target.
A set of tracking detectors, operating in counting mode, will be used for spectrometer calibration, elec-
tron momentum distribution and background measurements. Lead-glass detectors placed behind the main
Møller ring detectors and shielding, combined with two planes of gas electron multipliers (GEMs) will mea-
sure hadronic background dilutions and asymmetries. Finally, four planes of GEM tracking detectors will
be inserted periodically just upstream of the integrating detectors, at very low current, to track individual
particles during calibration runs.

The following subsections provide a brief overview of the various detector systems, including basic
criteria and design choices.
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Figure 31: Layout of the main integrating and tracking detectors. Predicted trajectories from elastically
scattered electrons from target protons (green) and target electrons (blue) are also shown.

2.4.1 Main Integrating Electron Detectors

The toroidal spectrometer will distribute the scattered electrons selected by the collimation system ⇡ 28.5
m downstream of the target center in a region between a radius of 70 to 120 cm with respect to the beamline
axis (see Figs. 21 and 32). This region will be populated by a series of detectors with radial and azimuthal
segmentation, referred to as the main integrating detectors. Figure 32 shows the current arrangement of the
planned detector rings, numbered 1 through 6 with the Møller electrons focused onto ring 5, with a central
radius of ⇡ 100 cm and a radial spread of ⇡ 16 cm. The elastic e-p (electron-proton) events are distributed
mainly across rings 1 through 3 and then again with a sharp rise in ring 6. The inelastic e-p events peak in
ring 2 and have a very long but low rate tail extending through all rings. The main APV measurement will
be made from the Møller events in ring 5, but understanding the dilution from e-p events under the Møller
peak requires the proposed radial segmentation. Because the tail of all radiative electron-proton elastic and
inelastic processes results in an important systematic correction, the detector must be able to measure these
background electrons in several bins, so trends in yield and asymmetry can be compared to simulations.

The primary acceptance collimator is divided into seven sectors, evenly distributed around the azimuth,
covering exactly one-half of the azimuth as described in Sec. 2.3. Due to azimuthal defocusing in the mag-
nets the Møller electrons populate the full range of the azimuth at the detector plane. However, as can be
seen in Fig. 21 (left), the electron rate is highly non-uniform within a ring and mostly still focused on the

Loca=ons:	

SAM:	x8	

DBM:	complete:	x7	
											PMT	only:	x7	
											PMT	+	LG:	x7	
	

LAM:	in	collimator	region	
(if	suitable	loca:on	can	be	
found):	x7	


