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It has been suggested' that the use 02 an %;t-ray source for purposes 
of alignment would eUmiaate the diffraction difficulties Incurred with 
longer wavelength sources (e.g., ordinary light). This wou3.d mske fea- 
sib&e the use of the acce&erator tube itself .as the "light pipe" rather 
than requiring an evacuated auxiliary tube of larger diweter. 

The 'use of a conventional auxiliary X-rsy source has certain 
disadvantwes: 

1. It requires additlonal equipmmt (eI.ectron source, target, 
power supply, etc.) 

2. Photons %rcm such a source are in tine sme energy mnge -as 
the background radiation From induced radioactivity. As a 
minimum, this would probably require the use ol a gated 
&XC@ source and a'gated detector. 

The purpose of this note is to examine the ,feasibility of using 
.gama says created by the electron beam in'the accelerator as a 
source of photons for alignment purposes. ,&I this scheme> a high 2 
target is placed into posStion along the ticcelemator axis by a reqotely 
controlled actuator. For the purpose of this note it till be assmed 
that the target is ‘Located at the end of the first accelerator~section 
arid that the beam energy and pesk baarn currezlt are 25 i&v and 100 aa, 
respectively. (Higher energy end/or current would be advantageous 
ani3 are m&LabLe if required). Retractable coll~imators are suc~!ess~ 
ively put into position at each support goin- as that support is ad- 
justed to bring the accelerator into correct afigxment. A scintillation 
detector is used at the target end of the accelerator to detect the 
~tranmit~ed photon bea& 

At 25 Mev, a 100 ma !beam striking a high X target of optimum 
thickness (~.g.~ 0.5 radiation lengths of tungsten or gold) will 
pi‘oduce a gsma-ray beam 'wezvSag an 2ntenslty ti the forward direction 
of approx%mately 2 X 10' R/minute at one ti&ter. 
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T$e garrma flux equi*aIent to one R/m+ at a gau3ma energy of 
25 I&v is aPprOX%matelY 3 X 30' ghotons/cm'/sec. Thus, an intensity 
of 2 X 207 RImin is.e@v+lent to 

2 x XI7 x 3 x l$ = 6 x 1C'" photons/cm2/sec at 3. meter 

At a dist~~&e of 3,.0,000 rtt (-. 3 x 303 meters) the photon flux 

pulse length of 1 psec, the flux per pulse 

6-7 x 10" .,I = 6.7 x IO-" 
7n6 

photons/mm2/pu1se 

or,,at a repetition rate of 360 pulses/see, 

6.7 x lo-" x 360 = 24 photonsjmm2/sec 
# .' .., 

is 

Zt has been assumed above'that.aEL.ofi the phot,ons..have the fu$J.: 
incident efiergy ,of the electrons. .,Actually, the Brem8strahlwa& spect? 
contains a31 photon energies from 0 up to the incident electron energy 
with the largest numbers at the lower energies,; Since the,g&zna flux 
equivalent to one Rimin increases at lower photon energies, the total nmber 
of ph&ons/Esn2/sec may be ti order of magtiitude greater'tlnan the number 
calculated. However, since it is desirable to discriminate against the 
lower energy photons in order to eliminate radioactivity background, 
the calcuXated number may indeed repxesent,the practical situation.' 

At the kalcuXated flux rate, it is estimated that adjustment of 
a single support point in one dimension could be accomplished in roughly 
2 min inc2udSng the time required to transfer the akigzwnt collimators 
by remote control. For two dimensions and 240 sqport points the total 
re-alignment time would thus be -.X6 hours. 



"5%~ re-alignment scheme discussed here would seem to have the 
foU.owing advantages and disadvantages compared to the auxi2fary 
Light pipe scheme: 

Advantages: 
1. The principles and physical paranneters can be checked out in 

conjunction with the Hark XII or I!&rk N accelerator. 

2. This method does not req;uire an auxiliary evacuated light pipe- 

3. Since the photon path lies along the acceferator axis, there 
are no angular effects to be taken into account as with the 
offset light pipe. 

4. Existing injection and accelerator components are utilized. 

Disadvantages: 
1. The use of the subject technique requires that the physics 

program be stopped during the ttie re-alignment is taking pIace 

2. There is not as much latitude for transverse displacement 
(before photon besm is lost due to striking acce3erator -xaUs) 
as that provided by larger (-12'y) Light pipe schemeu 

3* Rstraetable targets are required within envelioDe of principal 
high vacuum component (accelerator), 

A detailed cost analysis wou,Xd be req.&ml to determine the relative 
cost uf this scheme compared to the auxP1Sary light pipe method. Qn the 
one hand, the cost would be expected to be less since the X?" diameter 
pipe, auxiLiary v&cum system, and U&t source are not required. On 
the other hand, it can be argued that the Light pipe also serves in part 
to stiffen the support bea, a function which must be separately provided 
in the gamma-ray scheme. Moreover, provision of retractable targets 
may be more expensive in the accelerator high vacuum system than in 
the cruder light pipe vacuum system. 


