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0: Project M Members
FROM: B, L. Ginzplon
SUBJECT: Project M Bpecificaldions

The abdeched daia are to be considered as pre-
limiznery "werking” spocifications for the Projoctd
¥ socelerator end power compenezais. It is entici-
pabed thet meny chomges will be desirable or
AECRIBRTY BB 3he various speciniist groups beginm
to analyze the preblems im greaier debeil.

-

1% will also be neczssary

o

o develep a de-

toiled specifications for wll other sysicms sad

2.

coaponents wsed with the scgelerater.
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TEMTATIVE PROJECT M SPECIFICATIONS o Summery

General

Agcelerntor Length

Length between Feeds

Numher ¢f Accelerator Sections

A

Humber of Klystrons

Feck Power ymé Klyatbyron
Pulse Repelition Hate

R.F, Pulse Length

Elgetron Emergy, Unloaded
ﬂlectr@a’EaerW*, Loaded
Perk Beowm Curroad

Average Beawm Currend
Average Beam Power
Filling Time

Rlectron Beam Pulse Loagih 8.0
Bleciron Beam Energy Sproad

&

Ho. of Bleoctren Bnergy levels {max)
Oparating Fregueasy
Kiystron Life {(min.)

{porebing Schedule

b
BeDaBe
pBsec
4 Gav

teov

ﬁ;%&}i&ae

i=2,1 tesec
20.5%
6

28586 mo/sec
2000 hes

24 birs/day

- Stage 11
10,000 feov

10 feet

6-24 Mw
PePoBa
2.5 pozes

LT e 13

I
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P

8244  Gev

!‘3@ "’1 {5 ‘::3 |53
3080 gua
1.8-8,4 v
0.8 senee
$.00~2.0 fegec
+ 0,55
sy
&

2856 me/sec

=
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Aecelorator
DR T RECK: LRt

Design frequemcy (%)

Humber of seetions {n)
Leagth of section (1)
ittenuation porsmeder {ob I)

o

Mede of sperotion

Dagign fraqueacy

Peuk power sutput (max.}

Gaje {misn.)

Bfficiency {wmin.)

R.F. pulse lenmgth, flat top {(mia.}
Average power output {mox.)

Peak beem voltuge {maz, ruting of
modulator)

Yazue Hé. 1
Sepd. 11, 18

59

2858 Mc/sec
860

10 Peed

0.87 nepers

0.,09187 aepers/ca

2 /3

Shunt impedance per unit lengtd (r) 0,595 Megohms/on
g 138,000
Hovmelized g&@mp valoeidy {vg}c} 0,0182
Filiing time {T) 6.83 prsec
Uniform diak loading
Aperdure in disk {Za} 0,890 inchea
Diameter of accel. guide {23} 3.847 imehes
Disk spacing 1,398 imches
Risk thiclmess 0,8369 inches
Fach soction equipped with inpul sad onipui counplers
Cooling water jecket over entire lemgih.
C. Klyatron Ampiifiexr Stamge I Stage I Hote
Bumber reguired initially 284 1058 8

2856 Mo/see
24 My
50 db

38 percand



Issus Bo, 1
Sept. 11, 1855

€. EBlystren Ampljifier - Cond é

Peak beam currend {m&x. rating of moduiator)

258 amps.

- | 3/2
Perveanes 2 x 1070 &m@]@nl%ﬁa/“

Pig-tuned envidties

Life {min,)

2060 bres,

T, Kivsteon Modulntoy Stage I Steze IX Bole

Rumber requirsd 248 £36
Peak pewer oubpui {mux.) ' 84 Nw 2
Average power cuipui {mex,) 94 Mw 19
nﬁput palze voliage range 158 - 248 kﬁ

Sudput pulas currendt ronge 180 ~ 283 amps
Load impedance rauge 1580 - 985 ohus
Pulse trapsformer durms redio 921 13
Madulator switeh veliege ramge 35,1 - 68,2 by i3
Uodulater awiich carvend renge ID80 -~ BI85 amp. i1
Pulse lemgdh, Tlal iej 2.5 pser
Rise end fall simes (mex:,) 0.7 paet
Pulse repobition rade {mes.) BG0 Papebs g
Pulse height devietion ivem flatnesa {maz.) + 0,8%
Palse time jitder {max:,) 4 10 mjuses
Talse amplitnde jitter {max.) + 5.25%

£, Yoduleter Power Suppliea Stame 1 Staze I E@%@
Potal Humber reguired ‘ 11 43 i3
Kumber of modulaiors per power supply - 24 14
Avercge power eutput per power supply {mux. ) 1872 kv 18
Outpat voltuge renge {(before chorging choke)  18.5 = 30.7 &y i8

input voltege 480 wolbe, 2 phase

Total Connected Impubt Poweyr 4o
Hodulator Power Supplies

E4,8 Hw 83.8 ¥z i7
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NOTES

DRI

Electvon beam pulse repetition reote shull be adjustable in multiples
ead suvhoaldtiples of 60 p.pes. It shell clse ke possible to Lurn on
the beam for o pre-determined nwaber of pulses. The pulse repotidion
rate of the Kiysitron medulatora shell he adjusteble im multiples of

£0 p.p.8. botween 60 and 380 p.p.s. Elecivrcn besm pulze rates belew
0 p.p.s. sball be obinimed by approprinie sdjustment of the pulss ve-
patition robte of the R.P. drive and/or the electron gum,

This is leagth of fiat-bop region of r.f. pulse.

In both Staeges I and II the sccelerator thell be capable of supplying
elocirons with ensrgies us iovw as 1 Cev withoud suverifice of woximam
current,

At design leonding end meximum cloctron pulse length; the actusl currenis

ebisined during operation are szpocted te be lpwer. Hovewer, for vory
ghori puise lenglhs, even highor currents should be obiainable.

These are extreme limits of boem pulse length, Longer pulse thap ususl
is previded to sllev injeciion vhen accelerator sactions are pordiaslly
filled, thas reduocing {ronsient energy spread.

After $wansient perisd.
Desizgn objestive
Ineluding 10% sparas.

The pesk power reting of the medulador i
2

1 : basod on o kiystron pesk power
oubput of 24,0 megawabis {maz, dag: ; o

8

} and 3805 efficiency.

The average power radimg of the =mecdulater is kused on 62 megowails mo-
dulator p2ak power cubpud, 380 p.p.s., and 3.2/}43@0 pulse leagth,

This specification iz eubject to the evailebility of o satisfacbory
modulator sviteh in the indicaied wolioge range,

The mezicum pulse repetiticn rate of the medulodor abell be 380 p.p.s.
It shall alsc be possible 4o oporeode od 211 multiples of 80 p.p.s. bote
veon @ﬁ papnﬁt i.?aﬂ".{ﬁ; 3&@ pgyggb

Incliunding ome spare,
Tais awmber (24} appeors te be the optisum number of modulators per
power supply om the basis of eccvomy. Further studies will be mede

to chechk thiz prelimimary contlusion,

Power supply everage power ouipui is based oz obtaining 74 by outpud
from each klystron moedulator end 85% modulator e¢fficiensy,




Iz

18, Ouipedl volioge rangc a85WmeS that a focter 1.8 imcrease in voltage
can bo obteimed in the charging choke.

17. Total average imput power to medulator power sup,liecs is based upon
74 Lv outpub power per modunlater und 85% cowbined modulator-powes
pupply efficiency.



