
On the short vowel in the name <HQaxAf)� 

By George E. Dunkel, Zürich 

l. P. Kretschmer's c1assic study of the name Herakles, to which such stand
ard works as Chantraine's Dictionnaire etymologique, Frisk's Griechisches ety
mologischesWärterbuch and Schwyzer 1939:438 refer in lieu of discussion of 
their own, begins as follows: "In Altertum und Gegenwart ist die Erklärung des 
Namens 'HgaxAii<; aus "Hga und -xAEll<; 'berühmt' die herrschende Auffassung 
gewesen . . . .  sie ist eminent wahrscheinlich, um nicht zu sagen: ganz sicher. Das 
einzige Bedenken gegen sie bildet die Kürze des a" (1917:121). After 80 years 
this concise assessment of the problem is still fully valid. 

Although in hexameter the -XA- invariably makes position, a difference in 
quantity is nonetheless demonstrated by the difference in vowel-quality be
tween "Hgll and 'Hga-x)..J�l1<; within Ionic. And the second syllable frequently 
scans short in Pindar, Aristophanes and Euripides. Since Greek ä-stems are not 
normally shortened as first elements in stem-compounds 1, Kretschmer was 
neither the first nor the last to remark on the difficulty posed by the _a_2. 

2. The usual treatment of ä-stems in composition is exemplified by the 
many compounds in VLxll-, TL�ll1- and ßOUAll-. This type is gene rally presumed to 
be inherited, despite the fact that not a single instance of such a compound can 
with certainty be reconstructed. 

But in Greek, ä-stems in composition are also commonly deformed by re
placement of -ä- by the thematic vowel, as in NLx6-�axo<;, TL�6-{}EO<;, 1VuXo
Jto�Jto<; and even 'HgO-Ö01:0<; (similarly in Latin causi-dicus and the like). AI
though this "compositional linking vowel" owes much of its productivity to 
metanalysis (i.e. morpheme-boundary shift followed by redistribution) of the-

* Works cited repeatedly: 

K. Brugmann 1906: Grundriss der vergleichenden Grammarik der idg. Sprachen2 II 1 (Strass

bura) ö '  
W. Burkert 1979: Structure and History in Greek Mythology and Ritual (BerkeJey/Los Ange-
les). 

W. Burkert 1985: Greek Religion, Archaic and Classical, Ir. J. Raffan (Oxford). 

A. Leukart 1994: Die frühgriech. Nomina auf -lCiS und ·CIS (Wien). 

M. Peters 1989: Sprachliche Srudien zum Frühgriechischen (Habil. Wien). 

E. Schwyzer 1939: Griechische Grammatik I (München). 

P. Kretschmer 1917: "Mythische Namen, 5. Herakles". Glorta 8, 121-129. 
H. Zwicker 19l3: "Herakles", Pauly-Wissowa Real-Enzyklopädie 8, 516-528. 
These must be distinguished from combinations with case-forms such as ÖL}WO-Jt6AO�, GY]ßm

YEVrl�, Vedic gnas-p6ti-, Latin aquaeductus and the like. 

2 H. Zwicker 19l3:527; W. Burkert 1985:432 note 21. 
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matic sterns, in origin this practice rnight also, at least in part, continue sorne
thing very old: the replacement of a derived collective by its underlying basic 
form in a stem-compound. E.g. Mycenaean ko-to-no-o-ko seems to simply con
tain the derivational base to which ko-to-na is the co11ective3. 

This harmonises with the observation that no specific compounds contain
ing "ä-sterns" as first elements are reconstructable for IE at a114, a fact which 
stands in remarkable contrast with the many clearly reconstructable first com
pound-members in *-i-) *-u-) *-r-, *-n-, and *_0_5• This leads one to hypothesise 
that forms in *-ehr were excluded as first elements because they were not yet 
sterns but still case-forrns - which were by definition illicit in a stem-compound6• 
To judge by Mycenaean ko-to-no-o-ko beside ko-to-na, e.g. 'HQO-ÖOTO� might 
be formed not on younger but in fact on older principles than 'HQa-xAJi� (for 
*'HQa-xAEY]�, as argued below). The compounds in VLXY]- TL�LY]- ß01JAY]- and so 
on would then a11 be relatively banal analogies or date from the time when the 
"ä-stems" had developed into an independent inflectional class. 

3. Arnong the various explanations for the shortening seen in 'HQaxAfl� 
(and the far more comrnon 'HQci-XAELTO�7) which have been proposed, the most 
influential has been P. Kretschrner's parallelisation with personal names such as 
'AAXci-{}oo� (Homer; cf. Mycenaean A-ka-to-wa), 'AAxa-{}o11 (Plutarch) and 
'AAxa-�EvY]� (Herodotus; cf. Mycenaean A-ka-me-ne), on the assumption that 
these all contain aAx�. Eut as has long been seen, these are not necessarily due 
to shortening at a11; 'AAxa- could just as weIl be the accusative of the root-noun8 

3 So most recently A. Leukart 1994:315; on 93 fn. 160 he compares PY Po-no-qa-ta with nogva. 
E. Risch less plausibly sees in ko-to-no-o-ko an analogically elided /ktoin-hokhos/, with a non

etymological double writing of -0-: Res Mycenaeae, Colloquium Nürnberg 1981, ed. A. Heu

beck (Göttingen 1983) 383-384. Myc. a-ni-o-ko and Homeric �VLOXOS beside a-ni-ja are more li

kely due to simple haplology from the expected "hänio-hok!'o-" than to elisionlhyphaeresis or 

to early contraction (wh ich would presumably have led to *avLwxo<;: for the "streng" vocalism 

see Verba et Structurae, Festschrift K. Strunk, ed. H. Hettrich et al., Innsbruck 1995, 3ff.) . 

4 As emerges implicitly from the discussion in K. Brugmann 1906:81 (on p. 82 he admits this only 

for adjectives). The contrast Cl.xga no),LS - axgonoAL<; and Nea nOAL<; - NwnoAL-!::ll<; (beside 

N€ano),LTll<;) is generally seen as reflecting the post- and pre-gender state oE affairs, respec

tively: J. Wackernagel, Altindische Grammatik 11.1 (Göttingen 1905) 50; E. Risch, MusHelv 2 

(1945) 22 == KI. Sehr. (Berlin/New York 1981) 119. 

5 See my contribution to the forthcoming Compositiones indogermanicae, Gedenkschrift 

J. Schindler, ed. H. Eichner et al. 
6 In the other direction point formations like �UYll- and ßaAavll-epogo<; and Myc. di-pte-ra-po-ro 

(and wastuwä-hokhos: A. Leukart, Flexion und Wortbildung, V. Fachtagung, Regensburg 1973. 

ed. H. Rix, Wiesbaden 1975, 187) - or are these analogic like (}avaTll-cpogoS') 
7 Convincingly shown by P. Kretschmer 1917:125 to be a replacement of Herakles. 

8 As in n06civmTgov if this derives from a univerbated no6a VL�W and not from a haplologised 

*n06-ano-vmTgov (K. Brugmann 1906:102 En. 1, cf. Cl.nOLva < *ano-nOLva; however on anon
OLS and Vedic apaciri- see K. HofEmann , Aufsätze zur Indoiranistik HI, Wiesbaden 1992, 788f.). 
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seen in the dative aAx-[9. And case-forms are common as first elements, see fn. 1 
and compare 'AAX[-{tOO� and 'AAxL-flEVT]�, as well as 'AAX[-VOO� and 'AAXL
ßLaÖT]�lO. 

Since further material is scantl1, Kretschmer ultimately lett the question of 
the origin of 'AAxa- undecided; he nonetheless saw no reason to deviate from 
the already Alexandrian etymologie al communis opiniol2: "sind diese Paral
lelen mit a auch nicht zahlreich, so reichen sie doch hin zu beweisen, dass kein 
genügender Grund vorliegt, <HQaxAii� von <'HQa loszureissen" (122). Though 
such a nihil obstat is certainly preferable to the usual non liquet, let us try to go 
further. 

4. Other proposals which have been made since 1922 inc1ude the following: 

4a. G. Sandsjoe suggested that the shortening might once actually have 
been regular in compounds, due to an inversion of Wackernagel's principle of 
compositional lengthening. Since *-0- was according to this lengthened when 
standing between short syllables (as in Vedic rathä-sah-), *-ä- might have been 
forced into this pattern as well, he suggested, remaining long only between 
short syllabIes, but otherwise being shortened. Analogy would have restored 
the length to most compounds13. 

While compounds which seem to exemplify such an analogie shortening 
may be found in Aryan (Vedic prtanä-$ah-,. °hava- but amiva-han-, (ln;a
mradas-), languages where *0 and *a did not merge show that these are more 
likely due to the inherited exc1usion of collectives in *-ehr from serving as com
positional first elements (§ 2). Furthermore, we now know that "compositional 
lengthening" is originally due not to syllabic rhythm but rather to the effect of 
laryngeals over morpheme-boundaries14. 

4b. M. Peters has proposed that the Greek compounds with -a- for *-ä
might have been formed on the stern as seen synchronically at the time when 
the ä-stem genitive was still -aos « *-ehros)15. Ingeniously simple, on paper; but 

9 Whereas ahL could conceivably represent the dative of ahT] itself, if *-ehr is taken to ablaut 

hysterokinetically (i.e. *alk-eh, *alk-hrf like nO-LT]Q nO-LQ-L), this is impossible for the accusa

tive. 

10 A. Leukart 1994:227 fn. 250. This material militates against the possibility that 'Aho- might 

continue the lost oblique stern *alk-IJ- of Homeric a.AXOQ. 

11 Kretschmer also cited Homeric {}uQCi-wQoC;, nUAa-wQoC; and Attic Ll!lWQOC;, but these reflect 

*-a-oros, metathesised trom *-fj-horos (cf. Ionic Ll�LT]-OQOC;). See E. Schwyzer 1939:438 and (dif

ferently) M. Peters, Die Sprache 34 (1988-1990) 530. 

12 The antique etymologies are collected by H. Zwicker 1913:524ff. 

13 Die Adjektiva auf -ow� (Diss. Uppsala 1918) 89-91-

14 As shown for the negative prefix by B. Forssman, Untersuchungen zur Sprache Pindars (Wies

baden 1966) 145-149 and R Beekes, Development ofthe PIE Laryngeals in Greek (The Hague/ 

Paris 1969) 98-111-

15 Untersuchungen zur Vertretung der idg. Laryngale im Griechischen (Wien 1980) 174, 175 

fn. 126. 
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why then did such formations never become the norm? For the Greeks, the 
JtTWOU; oQ-&!1 remained basic. 

4c. H.  Zwicker 1913:527 suggested that an original *'HQoXAEll� became 
'HQGXAEll� with "Doric a for 0" or else that 0 became G due to the influence of 
the cluster -XA-. Neither of these ideas is even remotely acceptable today. 

5. In passing, P. Kretschmer mentioned a completely different possible 
source for the short vowel, one which I believe in fact holds much more expla
natory promise: the ä-stem vocatives in a short final vowel such as V'u�CPG, 
ÖEOJtOTG and LJtJtOTG. That these are inherited is shown by the comparison with 
e.g. oes Zeno. Kretschmer repeated the usual view that these were ablaut-vari
ants of the full-grade *-ehr seen in the other cases (cf. aAx� and aAxL). 
However, it is more likely that the short vowels are due to the loss of the final 
laryngeal before pause, as this assumption allows us to account for other types 
of short-vowel vocative, like Sanskrit devi and vadhu, as welll6• 

The only scholar to have taken the vocative idea seriously since then seems 
to be O. Szemerenyi, who once suggested in passing that "the name represents a 
wish: 'HQG, XAEO� ÖOLll�"17. The total mismatch between the name-bearer and 
the particular deity invoked (Hera is notoriously Herakles' arch-enemy) has 
led to much speculation by historians of Greek religion18, but is for our purposes 
irrelevant: on the one hand, Greek naming-practice shows that the two ele
ments of a compound name need not make particularly good semantic sense to
gether or even represent syntactically close constituents19. On the other hand, 
the basic point of Kretschmer's discussion was that the name Herakles was not 
invented specifically for the Master of Beasts, but was once a "typischer ar
givischer Personenname" (1917:125), "den vor der Entwicklung der Herakles
sage wahrscheinlich viele Männer getragen haben" (1917:126), comparing the 
use of deliberately prosaic personal names for heroes like lack the Giantkiller, 
der starke Hans etc. Much of the appeal of the video-game heroes the Mario 
Brothers rests on the tension between their remarkable powers and their banal 
name. 

6. The vocative remains the simplest inner-Greek source of the short -G-, 
but the hypothesis must be formalised by specifying the environment in which 
the vocative was used. I assume that the first element really is the theonym 

16 F. Kuiper, Die Sprache 7 (1961) 18; M. Mayrhofer, Idg. Grammatik I (Heidelberg 1986) 149; 
F. Lindernan, Introduction to the laryngeal theory (Oslo 1987) 64f. 

17 Gnomon 93 (1971) 670f. == Scripta Minora Irr (Innsbruck 1987) 1588f. 
18 For discussion and bibliography see W. Burkert 1979:78-98 and 1985:208-211 and the Lexikon 

des jrühgr. Epos S.v. 
19 The only practical constraint on the combinations between the inventories of first and second 

elements was that no repetition ensue: excluded were e.g. '''Imt-Lmtü<;, KQ<xw-xQcitYj<;, 'Qx
wXYj<;" and the Iike. 
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"HQcx (rather than e.g. F�Qa, related to Hittite warri- "aid"). Whether this itself 
is inherited or due to a Greek folk-etymology of a Near Eastern theonym 
(Burkert 1979:82 with fn. 17) is for our purposes irrelevant. 

Personal names and theonyms are often rem ade on the basis of their voca
tives, which are particularly frequently used: "Die ausschlaggebende Rolle des 
Vokativs von Eigennamen, insbesondere von solchen der Götter, ist ohne 
weiteres begreiflich."20 

Within Greek, Thessalian "AJtAOUV has been explained as a back-forma
tion to its own vocative "AJtAOV, itself a syncopated allegro-form of the original 
vocative "AJtEAAOV21 (cf. the original nominative 'AJtEAAWV, as in Crete and else
where )22. Similarly, I100ELÖWV, I1o"tELÖa.wv and so on continue a Proto-Greek 
*potej-dähäm which includes the old vocative of JtOOli; (Skr. pati-, vocative 
pate)n. Among the sources of the Homeric agent-nouns in -"ta are frozen voca
tives such as �l1"tLE1a ZEU, as E. Risch has shown24; on another occasion, he sug
gested that certain Mycenaean personal names such as Di-du-me might have 
developed out of frozen vocatives as weW5. And the accent retraction of no
vl1Qo� (beside novllQo�) has also been traced back to the vocative usage 
(I Wackernagel Kl. Sehr. 1098). 

Outside of Greek, the best known example of vocative-as-nominative is 
Latin Iuppiter, representing lüpiter from *djel:!-(j) ph2ter, which may have re
placed an earlier nominative Diespiter6• 

But there is much material for this phenomenon from Sanskrit as weIl: 
p. Thieme has presented numerous instances of accent-retraction (theonym 
V aru/Ja- beside dharu;:za-, vayuna-) and vowel lengthening (theonyms Väsu
deva-, Näräya/Ja-) which go back to this factor27. 

In fact, it has lang been suspected that the IE univerbations28 of the type 
*dems-poti- might owe their retracted accent - abnormal for determinative 

20 Ernst Fraenkel, Glotta 35 (1956) 84. See in general J. Wackernagel, Vorlesungen über Syntax I 
(Basel �1926) 309f. 

21 P. Kretschmer. KZ 38 (1905) 134, citing further generalised allegro-vocatives such as French 
sire, and COUSill, Spanish usted (compare also Sanskrit bhoh < bhagavab and Attic cL "(iv). On 
allegro-forms see also E. Fraenkel, loc. cir. 83f.; M. Peters 1989:213. 

22 On this see W. BlIrkert, RhM 118 (1975) 1-21; he in fact provoked this article by a question dur
ing a philological lunch in November 1996. 

23 W. Burkert 1985:136, 402 fn. 2: M. Peters 1989:208 with fn. 59. A lone dissenter is A. Heubeck, 
IgForsch 64 (1959) 236-238 (locative *Pt1fej "on the path") . We return to this name presently. 

24 Sprachgeschichte und Wortbedeutung, Festschrift A. Debrunner (Bern 1954) 389ft. = KI. Sehr. 
(above n. 4) 332ff. 

25 Tractata Mycenaea, Colloquium Ohrid 1985, ed. P. llievski et al. (Skopje 1987) 294. 
26 K. Strunk, Serra indogermanica, Festschrift G. Neulllann (Innsbruck 1982) 428ft. On Vulgar 

Latin Romaniane vivat etc. see T. Adamik in: Latin vulgaire - latin tardi! CI) , ed. J. Hermann 
(Tübingen 1987) 1-11. 

27 P. Thieme. MSS 44 (1985) 239-258 = Kleine Schriften Ir (Stllttgart 1995) 1054-1073. 
28 On the permeability of the border between univerbations and stem-compounds (due to first 

elements witb morphosyntactically justified zero-endings) see the work ci ted in fn. 5. 
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compounds but regular in vocatives - to precisely this factor29. That it was at 
work already in the proto-language is only to be expected in what is after all 
only another normal human language. 

7. Latin luppiter and Greek ZED mhEQ, both from *djey: ph2ter, show not 
just a single but a double vocative - as is only to be expected of a univerbated 
apposition. 

Another such double vocative is in my opinion IToocLÖaov. This theonym 
began as a genitival syntagm *p6tis dähöm (beside singular *p6tis däs, as shown 
by derivatives such as IT00LÖ�-lo<;)3o. In direct address, the second element 
came over time to be "sympathetically vocativised" to match *p6tej in the first, 
even though it was originally a dependent genitive, not an apposition al nomina
tive. Thus arose, beside the nominative *p6tis dähöm (whence South Greek 
ITOOL- and, analogically, ITOOEL-), a vocative *p6tej dähQm > IToTcLÖaov. 

Double-vocative syntagms such as these, I believe, provide a model for the 
formation of cHQaxAEY)<;. 

8. Heracles was an aAEsLxaxo<;, a savior from danger (especially animal
related), the first super-hero, whose name came to be used (especially by men)3] 
as an exclamation of surprise, anger, helplessness and disgust not only in Latin 
but in Greek as weIl. W. Burkert compares Italian Madonna! and continues: 
"questo aspetto non fa grande mitologia, ma e assai importante per la vita 
quotidiana"32. The vocative in uncontracted -EE<; is attested in Pindar Nem. 7.86, 
in Euripides Herc. fur. 175, and perhaps in Arkhilokhos' T�vEAAa cl) xaAALvLxE 
Olympic victory-song33. All other attestations of the vocative show contraction 
to cHQö'XAEL<; as e.g. ca. 20 times in Aristophanes34. 

When phrases rather than single words serve as exc1amations in modern 
languages, they may be interrupted for additional intensity, as in: "Jesus H. 
Christ!", "Not bloody likely!", "Far fucking out!", and even, breaking up a 
single word, "Dyna-fucking-mite!"3s. Compare also the type "Get the hell out 

29 O. Richter, IgForsch 9 (1898) 219f.; P. Thieme, op. cil. 246-248 = 1061-1063. 
30 For the facultative plurality compare B-gvedic pati- with rayas / raYlnam, vislls / vi5'tim, vajasaya / 

vajäniim etc. The original meaning of *dä- is unimportant for our purposes. 
31 Exclusively so in Latin (1. B. Hoffmann, Lateinische Umgangssprache, Heidelberg '1936, 29f.) ; 

in Greek the situation is obscured by passages like Aristoph. Frogs 503 and Eur. Herc. fur. 491, 
in which the character Herakles is addressed by a woman. 

32 In: Hemdes, ed. C. Bonnet et al. (Bruxelles/Roma 1992) 112. 
33 At least as scanned by e.g. H. Diehl (fr. 120); differently M. West (fr. 324 ). 
34 Some of these are of course bona fide vocatives (e.g. in Aristophanes Frogs (passim) and Euri

pides Alc. 517) rather than the emotional exclamation (as in e.g. Acharn. 284, Clouds 184). 
35 H. L. Mencken, The American Language (New York 41945) 315f. and Supplement I (New York 

1945) 683 pro vi des print attestations of e.g. abso-goddam-lutely and the like from the journalis
tic milieu (Joseph Pulitzerl) already in the thirties - the same hotbed of originality in Wortbil

dung wh ich has more recently vouchsafed us Gate-gate, palimony/galimony and Madonnathon. 

6 Museum Helveticum 
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of here". The infixation of unexpected material into an otherwise predictable 
sequence of syllables iconically reproduces the deviation from the normal 
course of events which led to the exc1amation. 

For just this reason, both elements of the original stem-compound 
*cHQaxAE'Ylr; might have been put into the vocative; an emphatic double voca
tive cHQa XAEEr; would have been supported by models such as ZEU JtcnEQ, 
ITOOeL Öaov and the like. This internal vocative had the effect of separating the 
compound back into two independent words; precisely this violent de-composi
tion served to emphasize the unusual nature of the situation which provoked 
the exc1amation to begin with. 

To this emphatic (jocular?) double vocative would then have been back
formed the nominative cHQaxAE'Ylr; with only the final element inflected, just as 
happened in the cases of Iuppiter and "AJtAOUV. 

9. This proposal is supported by consideration of the accent. Whereas the 
usual Greek accentuation of possessive compounds with s-stems as second ele
ments is shown by ÖUO�EV�r; and EllYEv�r;36, such formations are paroxytone 
when used as personal names, as in e.g. �LO��Ö'Ylr;. Contrasts like EllQUO'I(tEv�r;
EllQuo{}EV'Ylr; and UXAE�r; - cHQUXAE'Ylr; are susceptible to various explanations37. 

In 19141. Wackernagel took the accentuation of personal names as an ar
chaism comparable to the situation in Vedic (cf. purudarrrsas- = JtOAUÖ�V'Ylr; and 
sumanas- but Ell�Ev�r;: Gött. Nachr. 1914 45f. = Kl. Sehr. 1147f.) and the oxy
tonesis of compound adjectives as an innovation on the model of 1VEUÖOr; : 
1VEUÖ�C;, cf. Vedic apas- (neuter) "work" but apas- (masculine) "active". 
However he abandoned this interpretation by 1930 (Altindische Grammatik III 
280f.). 

Another approach would be to invoke the principle of oppositional accent 
inherited from IE (cf. Vedic apas- - apas- above; diva instrumental but divä
adverb, and so on) and still productive in Greek38 to mark the change of part of 
speech (cf. paradigmatic töou, a.AAU but partic1es [ÖOU, uAAa; 1VEUÖOr;: 1VEUÖ�C; 
etc. (Schwyzer 1939:380). In this way personal names would have been differen
tiated from normal adjectival usage. 

My suggestion is to connect the recessive accentuation to the vocative 
usage: 

36 Exceptions include the adjectives in -w6Tl<;, -i]QTl<;, -i]xTl<;, and several other groups. 
37 See in general Schwyzer 193 9:252 and 514 fn. 1; E. Risch, Wortbildung der homerischen Sprache 

(Berlin 21974) 8I. 
38 Cf. also modern English augmentative bfgmother, deminutive mfckeymouse and the like. 
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nominative vocative 

1. *cHQaXAE�� a properly accented possessIve stern-cOll1-
\.! pound; 

11. cHQaxAEE� an emphatic double vocative with retracted 

lll. 

accent; 
a neo-nominative containing two traces of its 
back-formation: short alpha and retracted ac
cent. 

This pattern serves to explain the accentual type �L0f.111Öl1�, EUQuO{}tvll� 
as weH, compare also YAauxo� - rAaiJxo� (from rAaiJxE); but in cHQaxAtll� we 
have an additional clue as to the exact procedure (vocatival, not oppositive re
traction) in the precious -a-. 

Two further "vulgar" neo-vocatives were forrned as well: "HQCXXAE� (in
scriptional only), with allegro syncope39 and further accent retraction (both also 
in vocatival IloOELÖov, Aristoph. Frogs 664); and *"HQCXXAE, the presumable 
source of Lat. hercle, built either directly to "HQCXXAE� on the principle "voca
tive = nominative minus _S,,40 (cf. the Doric vocative Ilo'tELÖa) or to a thernatic 
hypocoristic Kurzform *"HQCXXAO�4J. 

39 Cf. e.g. ßO.TL01:E beside Vedic b6la- "strength". 
40 So E. Schwyzer 1939:580 fn. 4. 
41 Cf. I1Cl.1:goxAoe;, voc. I1(Xt:gOXAE, beside I1mgoXAi'Je;, voc. I1mgoxAHe;: W. Schulze, KI. Sehr. 

(Göttingen 1933) 311. The further shortenings in the oblique cases of the second element (geni
tive *-XAEWe; > Attic -X/cWUe;, Homeric -XATlOe; > Hdt. -XAWC;) need not detain us here. I thank 
M. Meier-Brügger for useful discussion. 
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