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In this brief note we describe the location of four sets of masks needed 
to shield against backgrounds in the final focus region of the SLC. He rely 
heavily on the earlier work of E.S. Miller and J.C. Sens In SLC Workshop 
Note CN #53 entitled "Backgrounds at the SLC Interaction Point." The main 
point of this note la to update the results of Miller and Sens taking Into ac­
count the recent changes that have beer, made In the optics of the SLC beams. 
For the latest beam design we use the TRANSPORT output dated 5-13-63. This 
design aassumes that the final bends will form an 'S' about the interaction 
point and that the final quadrupolcs will be superconducting and will be 
placed about 8 feet from the Interaction point. Some of the features of this 
design are shown in Fig. 1. 

The only serious backgrounds are due to photons and neutrons entering the 
detector. The neutrons are produced by bremsstrahlung photons hitting masks. 
This background Is adequately discussed in CN 053 and will not be considered 
further here. Concrete shielding can be placed over the end caps of the de­
tector to reduce this background. 

Virtually all the photon backgrounds come from three sources; 
beamsstrahlung produced by the beams interacting at the Interaction point, 
synchroton radiation produced by the soft bends, and synchrotron radiation 
produced by the final superconducting qundrupoles. Ther are several other 
minor backgrounds which are discussed by Miller and Sens, by the STAC LINEAR 
COLLIDER CONCEPTUAL DESIGN REPORT (SLAC-Report-229), and by J. Jams In 
AATF/80/22. These will not be considered here. In general t*iey are minor 
backgrounds which will not affect the design of the masks to be discussed 
below. Each of the three main photon backgrounds will be now be considered in 
turn. 

BEAMSSTRAHLDNG. The interaction of the beams at the Interaction point 
produces a photon beam with a mnxismim ctlclcal energy of about 300 HeV, uni­
form in direction within a maximum angle of 2.2 rar. Tt It: important Chat 
these photona be allowed to leave the detector region unimpeded for a groat 
enough distance so thnt back scattering into the dotector is kept to a minimum. 
If the quadrupoles located at 60-90 ft on Fig. 1 have .in aperture of 5 In. 
and the bean pipe is allowed to Increase In sUe as Indicated, then the be-
arcsstrahlung will not hit anything until tt reaches liask 0 at a distance of 95 
ft. from the interaction point. This Mask is made up of 2 radiation lengths 
of aluminum followed by about 20 or GO radiation lengths of lead. 

To keep the beamsstrahlung from hitting the beam pipe before It reaches 
Mask 0, the diameter of the beam pipe must be S in. from 20' to 95' from the 
interaction point. Beyond Mask 0 a 2 cm diameter Is sufficient. This means 
that the final soft and hard bend magnets need have apertures of only 2 era, 
llso. (This is not shown in Fig. 1 since the pole tips are actually in the 
plane of the figure.) 
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The characteristics of the backscattering were studied using the program 

EGS. (He thank Ralph Nelson for helping us run his program-) The most Impor­
tant result obtained from EGS Is that the number of backscactered photons at 
180 deg per Incident photon per unit solid angle lies in the range 0.2-0,4. 
This result is valid for Incident photons In the energy range 50-300 MeV and 
for absorbers between aluminum and lead with lighter elements tending to have 
a lower value. 

The most Important difference between aluminum and lead lies In the ener­
gy spectrum of the baekscattered photons. This is shown In Fig. 2. For alu­
minum the energy apectruw peakB near 100 KeV, wheieas, for lead the energy 
spectrum peaks near 500 KeV. The purpose of Mai 0 shown in Fig. 1 is to ab­
sorb this beamsstrahlung. Fig. 3 shows the lain inte region around the In­
teraction point including Masks 2 and 3. The ap. rture tn Mask 3 assumes that 
the detector subtends all angles to within 30 mr of the beam direction. In 
order to calculate the number of photons inciden on the detector due to the 
backscattered photons from the beamsstrahlung dump -re need to calculate the 
solid angle of the aperture in Mask 3, partially shielded by Mask 2 from a un­
iform extended source, Mask 0. For the geometry shown in Fig. 3 a Monte 
Carlo calculation gives [or the solid angle, 

Aft/2it - 0.04xl0"9 

Assuming that the average f r a c t i o n a l energy l o s t by ai ' l e c t i o n i s 0 . 5 x l 0 ~ 3 , 
300 MeV maximum c i l t t c a l energy, 5x10* ° e l e c t r o n s er beam, and the above 
s o l i d angle , then the number of beamsst.rahlung backseat-ered photons Into the 
detec tor would be ~1 per cros s ing . Tills rate i s very s e n s i t i v e to the l o c a ­
t ion and sl.ze of mask 2 . 

SOFT 8END SYNCHROTRON RjiDIATION. In order to reduce the c r i t i c a l energy 
the f i n a l hard bend i s followed by a f i n a l s o f t bend. The parameters of these 
bends are l i s t e d below: 

BEND ANGULAR BEND RADIUS OF CURV. CRITICAL ENERGY PHOTONS/ELECTRON 

Hard 0.903 deg 507 f t . 1.80 MeV 16.3 
Soft 0.144 deg 10,944 f t . 0.084 MeV 2.6 

For the above parameters we find that approximately iiO photons /cross ing 
w i l l e.iter the detector due t o f luorescence from the inner s ide of Mask 2 with 
the geometry of F i g . 3 . (Photons emerging from the inner s ide of Mask 2 must 
r e s c a t t e r off Mask 3 In order to enter the d e t e c t o r . ) This represents about 40 
so f t photona/meter z on the Inner frtce of the d r i f t chamber. If Mask 3 i s 
c losed down so that the mlmumum angle of the detec tor i s 200 mr, then the ap­
erture in Mask 3 i s reduced from 4 f t . t o 1 f t . The background of s o f t pho­
tons from the inner s ide of Mask 2 becomes 20 / cros s ing , or 7/meter'- on the 
inner face of the d r i f t chamber. 

To c a l c u l a t e the number of photons Incident on the secondary v e r t e x d e ­
tector we assume a length of 4 era and an Inner radius of 1,5 cm. These va lues 
come from a very preliminary des ign using s i l i c o n s t r i p s . In contras t to the 
d r i f t chamber the vertex detec tor i s not sh ie lded by mask 3. However, back-
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grounds are still small due to its small size and mass. He expect about 30 
photons/crossing incident on this detector due to fluorescent photons from 
soft bend synchrotron radiation on the inner sif'e of Mask 2. 

QUADRUPOLE SYNCHROTRON RADIATION. The most serious background for a 
small angle detector Is due synchrotron radiation from the final quadrupolea. 
These are assumed tc be superconducting as in the most recent bean optics de­
sign. This radiation Is most intense along the beam axis which means that 
this background Increases as the aperture in Mask 2 is decreased due to fluo­
rescence produced by the synchrotron radiation Incident on the inner aide of 
Mask 2. The precise amount of background from this source depends sensitively 
on the location and aperture in the two Masks 2. The minimum aperture is de­
termined by the 2,2 mr maximum angle of the beamsstrahlung. In Pig. 3 we 
show an aperture with radius 0.7 cm which is about 0.2 cm outside the maximum 
angle of the beamsstrahlung. The location and aperture of Masks 2 needs 
further tuning using detailed tracing of elect-ons thru the quadrupolen. 
Hobey DeStaebler at SIAC Is working on this and will distribute results as 
soon as they are available. 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nir any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or use­
fulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe­
cific commercial product, process, or service by trade name, trademark, manufac­
turer, or otherwise does not necessarily constitute or imply its endorsement, recom­
mendation, or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the Unite States Government or any agency thereof. 


