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. INTRODECTION

By reduclng the slectren beam eneryy B for & given ourrent I, the
characterinstic wavelength of the synchrotron radlation emitted, Ac' wlil
increase for the same bending radlus with a corresponding drop in the to-
tal dissipated power. Within » certain working range, however, the syn
cheptron radistlon power can be relnptated by lnereasing the current, This
will ﬁmoun; ta 4 nett gain in aynehrotxon radiation intensivy at long wave-
lengths At the sepense of the intensity at ghort wrelengths. The present
note contalns Lnteaslty calculations for the SRE over the range

1.6 ¢ E {Gev} { 2.1 and 0 < 1 {3} < 1.

Operating the SRS with the wlgaler or in zingle bunch mode will resyle
in a lower maximum machine surrent being achieved ab a given energy. The
effentg of these conditions on the spectral intensity are aleo examined in

the eame working range.

2.  MACHINE CURRENT AND ERERQY

Pigure 1 shows the relationship between machine curzent, I, and machine
angrgy, KB, predicted for the SRS vunning with a single klystron€1}~ Cuxve
{a} refers to the SRS operating without any wigglers, Above 2 Gev {ourve
{d)) the curyent will rapidly run o zero as the limivatlons set by a reaw
sonable guantum Llfetime and the r.f. power avallable are met. Below 1.6
GeV the sawimm current sttalnable ia uagertale and will only be clarified
onte the machine 1s properly understoed. It ig@ primarily dependent on the
conditions under which the bean le stored at 600 Mev. It 1s got for khe
sake of argunest at T A, but may in the end be layger. cCurves (b} and (c}
In fig.1 refer by the SRS running with one and two 5 tesla wigglers respece
tively. The progressive decrease in current for a fixed energy xeflecta.
the extra fraction of power sach successive wiggler will take from the re-

maknlng magnetg.

3. SYHCHEOTRON BADIATION INTENBITY VERSUS MACUHINE ENERGY

The computed synchrotron radlation intenalty in photons/sfmrad

horiz./0. 1% handpesn corresponding to the maximum machine current at a
particular energy fe plotted for salient wavelengths frxom x-¥ays to the
far infra-red in figs.2 and 3.
£14.3 for a field of § tesia — thie belrny the maximum field in the wiggler

Flgure & is for a Ffield of 1.2 tesla and
magnet, Previous caloulatlons for the wiggler magneif23 indicate bthat the
intensttien in £ig.3 should be intreased by approximately x 2, depending
on the observing angle, because in genéeral twoe tangent points are alwayd
in view. k1l ealoulations have used the existing one electyxon synchro-

tyon radiation progrsmmesisi.

it Is ¢lesr from fﬁgﬁ,é and 3 how £he loas in the maximom intensity
in the x-ray reglon reaniting from lowering the machine energy through the
working range from 2 to 1.7 Gev progrestlvely worseas as the wavelength
gets shorter. Yor instance a2t i A the reduction can he as much as x %fﬁ
at 1.2 tesla. 1n the soft w-ray reglon and at longer wavelengths it ap-
proaches an improvemant of X 3. The turning point is approximately the
characteristic wavelength kc at 2 Ge¥ {i.e. %9 A for 1.2 tesla and 0.9 A
for 5 tesla)., At shorter wavelengths the maximus intensity drops for re-
duced machine snergys at longer wavelengths it improves; close to 3.9 A
{thg.2) or 6.9 A {fig.3) the maximum intensity is independent of machine

energy .

4. WIGGLER AND SINGLE BUHCH MODE OPEFATION

The running of the whigyler magnet will reduce the maximun electron
beam current attainable for a given energy (fig.1(b)) and the effece of
this on the synchrotron radiation intensity at a standard 1,2 tesla dipole
i ghown &n Flg.4 (0.5 to & A) and £ig.5 {10 te 108 A)y The s0lid Lines
are the same ag fig.2 for the SRS without the wlggler and the dashed line
for the SRS with the wiggler. The xeduction at all wavelengthe is approwi~

mately 20 to 30%.

Por single bunch mode operation the maximus machine current is not r.f.
power limited and ls therefore not expected to be Jdependent on machine eén-
ergy except above 2.1 GeV. Its value Ls nok known at bhis staga bubt a
figure of 60 A is likely.

single bunch operation are indicated Ln fige.4 and 5 by the dotted

The synchrobron radiation inteunities for


http:maxim.um

curves. ‘the reduction in intessity 19 cleariy greatast at low energles
but improves as the energy lncreases towards 2 GeV., It is alsc feasible
for the SRS to run in a mode Ilotermediate between the single and wmultie- 1.
bunch extremes. In this cage the maxlmum machine current would be higher
than For single bunch mode operation and correapondingly r.f. power 2.
Limited at hlghexr energles.

3.

5. SOURCE OPPICS

The phaton openlng angle for a single elecbron beam Qv, facressces with
wavelength but degreases with characteristic wavelength., At a particular
wavelengtly for a fixed bending vadluw, however, it is practically constant
as a Eunckion Of machine energy. ‘thile is borne oot in fig.6 which 1n-

cludes the Gv‘ versus B curves for wavelengtha belweon £.5 npd 106 &,

Tne electron beam source dimensions - the horizontal and vertical nize
anml the bunch length - will Llnexease alightly wibh wmachline energy. Flgures
for these parametery are speculative but for 1.7 de¥ compared to 2 GeV op-
eration It 1s unlikaly they will amount to an improvement in brightness of
more than about 30%.

6. CONCLUDSIONS

The flgurey presented in thig note ave only intended ns a gulde to the
possible operatlon of the $R5. ‘They Indicate the likely alze of an improve-
ment in intemsity at longer wavelengths 1f the machine were run at lower
encrgies and the likely nlze of the loss In fatenelty at nhorter wave
tengtha. The effects of wiggler and single bunch mode operation are aleo
estimates. The flux of photons at a partloular experimental gtation 7
however will depend on many obher Ffactors, rot the least of which will be
the alignment of the hean with respect to the beam lineg for different

machine operating conditiona.
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FIGURE CAPTIONS

Predjcted maximus SRS machlne currest versus enecgy For preseat
operation {a} and for operation with one or twoe wigglers (b} and
(. {Prom ree. (),

Maximum SR Intenslty {photonn/s/mrad horlz./9.1% bandpass} verous
machine energy {Gev) predicted for a standard dipole {1.2 tesla)

on 8RS at various wavelengtba.
Same as £ig.? but for the maximum fleld (% tesla) on the wigyler.

Haximum SR lotensiity {photon/a/mrad horiz./0.1% pandpass} versus
machine energy {GeV) predlcted for a sbtandard dipele (1.2 tesla)
with no wiggler operating (solld linel, ana 5 t;sla whgglor
operating {dashed line) and in aingle banch meds (dotted Lined
from 8.5 to 5 A,

game as £ig.4 bhut from 10 to tg® A,

Photon opening angle av. Wi {mrad} versus machine energy (GeV)
from 0.5 A to 105 A,
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